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Attorneys for Plaintiff

UNITED STATES DISTRICT COURT
CENTRAL DISTRICT OF CALIFORNIA

T&M INVENTIONS, LLC, Case No. 2:20-cv-11317
Plaintiff, COMPLAINT FOR PATENT
INFRINGEMENT
V.
JURY TRIAL DEMANDED
R&S MANUFACTURING AND
SALES COMPANY, INC.,
Defendant.

Plaintiff, T&M Inventions, LLC (“T&M?”), files this Complaint for Patent
Infringement against Defendant, R&S Manufacturing and Sales Company, Inc.

(“R&S”), and alleges as follows:
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NATURE OF THIS ACTION

1. This is a civil action alleging patent infringement, in violation of 35
U.S.C. § 271(a).

2. T&M alleges that R&S has infringed and continues to infringe at least
three patents: U.S. Patent Nos. 8,438,798 (the *798 Patent”); 8,438,799 (the “’799
Patent”); and 8,438,801 (the “’801 Patent”). Copies of these patents (collectively,

the “Patents-in-Suit”) are attached to this Complaint as Exhibits A-C.

3. R&S infringes the Patents-in-Suit by making, using, offering to sell,
and/or selling in the United States products, described more fully in this Complaint
below, that practice the inventions claimed in the Patents-in-Suit. R&S directs and
controls each relevant aspect of the accused products discussed herein and benefits
from the use of each feature that infringes the Patents-in-Suit.

4, T&M seeks permanent injunctive relief, damages, and other relief for
R&S’s infringement of the Patents-in-Suit.

PARTIES

5. T&M is a limited liability company organized under the laws of the
State of Wisconsin with its principal place of business located at 3717 Rivercrest
Road, McFarland, Wisconsin 53558.

6. Upon information and belief, Defendant, R&S, is a corporation
organized under the laws of the State of California with its principal place of
business located at 3575 Old Conejo Road, Newbury Park, California 91320.

JURISDICTION AND VENUE

7. Because this is an action for infringement under the patent laws of the

United States, 35 U.S.C. § 271 et seq., this Court has subject matter jurisdiction
pursuant to 28 U.S.C. §§ 1331 and 1338(a).

8. This Court has personal jurisdiction over the Defendant because, on
information and belief, Defendant is incorporated in the State of California and
resides in, regularly transacts business in, and has continuous and systematic
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contacts in the State of California. On information and belief, R&S has committed
acts of infringement within this district by making, using, selling, and/or offering
for sale in the United States products that infringe one or more claims of the
Patents-in-Suit.

9. Venue is proper in the Central District of California under 28 U.S.C.
§§ 1391(b) and (c) and 1400(b) because, on information and belief, Defendant
resides in this district. Further, venue is proper because R&S has committed acts of
infringement in the Central District of California and has a regular and established
place of business in Newbury Park, which lies within the Central District.

FACTUAL BACKGROUND

10.  Timothy Pendley and Michael McLain founded T&M Inventions in
July of 2010.

11. By that time, both Mr. Pendley and Mr. McLain had worked more than

30 years in the metal building industry. Each had extensive experience with all
aspects and components of metal buildings, including without limitation roofing
systems, and support and insulation components for rooftop features such as
skylights.

12.  On May 14, 2013, U.S. Patent No. 8,438,798 (the “’798 Patent”),
entitled “Roof Penetrating Closure Structures and Systems,” was duly and legally
issued by the United States Patent & Trademark Office, from Application Serial
No. 12/932,892, which was filed on March 8§, 2011. A true and correct copy of the
’798 Patent is attached to this Complaint as Exhibit A and incorporated as though
fully set forth herein.

13.  T&M is the owner by assignment of the 798 Patent and possesses all
rights to enforce the *798 Patent.

14.  The *798 Patent is directed to, inter alia, a curbless construction system
for installing two or more adjacent environment-accessing closure structures,

including skylights, onto the major rib elevation of a building’s metal roof panel
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system.

15. On May 14, 2013, U.S. Patent No. 8,438,799 (the “’799 Patent”),
entitled “Support Structures on Roofs,” was duly and legally issued by the United
States Patent & Trademark Office, from Application Serial No. 13/065,033, which
was filed on March 10, 2011. A true and correct copy of the *799 Patent is attached
hereto as Exhibit B and incorporated as though fully set forth herein.

16. T&M is the owner by assignment of the *799 Patent and possesses all
rights to enforce the *799 Patent.

17.  The *799 Patent is directed to, inter alia, products and methods to
provide a load support structure, optionally a rail and closure structure for use in
installing various exterior roof loads, as well as structures that close off apertures in
metal roofs.

18. On May 14, 2013, U.S. Patent No. 8,438,801 (the “’801 Patent”),
entitled “Support Structures on Roofs,” was duly and legally issued by the United
States Patent & Trademark Office, from Application Serial No. 13/066,457, which
was filed on April 14, 2011. A true and correct copy of the 801 Patent is attached
hereto as Exhibit C.

19. T&M is the owner by assignment of the *801 Patent and possesses all
rights to enforce the 801 Patent.

20. The ’801 Patent claims, inter alia, a curbless construction system for
installing roof load supports such as roof closure structures, optionally skylights
and/or smoke vents, optionally including two or more such roof closure structures
in end-to-end relationship, onto the major rib elevations of a building’s metal roof
panel system.

R&S’S INFRINGING CONDUCT
21. At some point before August 1, 2013, Defendant R&S introduced into

the marketplace a product named the “Standing Seam 24 Light,” which R&S also
referred to as the “SS24 Skylight System” (the “SS24”).
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22. By letter dated August 1, 2013 (the “2013 Notice”), counsel for T&M
notified R&S that T&M owned the Patents-in-Suit and alleged that the SS24
“infringe[d] at least one claim of each of the Patents.” A true and correct copy of
the 2013 Notice is attached hereto as Exhibit D.

23. By letter dated August 9, 2013, (the “2013 Response”), Mr. W.
Richard Lippeatt, then-President of R&S, confirmed that R&S received the 2013
Notice. A true and correct copy of the 2013 Response is attached hereto as
Exhibit E.

24.  Inthe 2013 Response, Mr. Lippeatt stated that R&S had not sold any
of the accused product mentioned in the 2013 Notice since May 14, 2013, the issue
date for each of the Patents-in-Suit.

25.  Also in the 2013 Response, Mr. Lippeatt stated that R&S possessed
“no inventory that is unique to” the accused product mentioned in the 2013 Notice.

26. At some point after August 1, 2013, Defendant R&S introduced into
the marketplace a product named the RS24 Prismatic Skylight (the “RS24”).
Marketing materials for the RS24 include the following image, which appears on
the website of R&S at https://www.rsroofproducts.com/wp-
content/uploads/2018/04/RS24-10-CAP-WAP-v0131.18.pdf :

RS24 PRISMATIC SKYLIGHT

Skyline Series for 24" Trapezoidal Standing Seam Roof

Manufacturing and Sales

PRODUCT FEATURES & OPTIONS Al kits ship complete and installation ready!

onnum.s DOME SKYLIGHT—Prismatic glazing achieves ez“ RIGID INSULATION & LINER—The RS24 utilizes 2"

70% visible light with 100% diffusion for balanced interior thick, high R-value rigid insulation along all base walls. A

lighting. The arched dome shape deliver: | strength reflective bright white lin clean ani ished

while maximizing interior light througho: interior skylight well that b

QTHERMALLV BROKEN SKYLIGHT FRAME—The poured- e FALL PROTECTION—Safety screen mounts to the base
anddshridaad  clulisht  frama  cacicre  thaemal wnit indar tha Aama 3 it ehi

e secambhs Vit chine ramalata with all

a
3l lighting pr
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ACTUAL NOTICE OF INFRINGEMENT

27. Defendant R&S is now making, using, selling, or offering for sale the
RS24 (the “Accused Product”) in the United States.
28. The 2013 Notice provided R&S with actual notice that the SS24

infringed at least one claim of each of the Patents-in-Suit.

29. The Accused Product is similar to the SS24 in many ways, including
the way it supports loads using rails shaped to match the profile of a raised rib on a
standing seam roof.

30. Thus, R&S has had actual notice, since at least August 1, 2013, of the
Patents-in-Suit and T&M’s allegations that the SS24 and any related products,
including the RS24, infringed those patents.

COUNTI
INFRINGEMENT OF THE 798 PATENT

31. T&M realleges and incorporates by reference the allegations of

paragraphs 1-30 set forth above.

32.  Claim 1 of the *798 Patent reads as follows:

A roof adaptive system configured to be installed about an aperture in a

sloping metal roof, such metal roof comprising a plurality of roof panels

having lengths and widths, said roof panels being arranged side by side,

edges of adjacent such roof panels meeting at elevated rib structure portions

thereof, thereby to define elevated ribs, and panel flats being disposed

between such ribs, said roof adaptive system comprising a rail and closure

structure having a length, and being configured to be supported by adjacent

ones of the elevated ribs and to extend about such aperture and to span the

panel flat portion of a single such roof panel, which panel flat is between

adjacent ones of such ribs, said rail and closure structure comprising:

(a) first and second rails, having lengths, and being configured to be
mounted to respective first and second ones of such adjacent ribs on
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opposing sides of such single panel flat;
(b)  an upper diverter configured to extend from said first rail to said
second rail across an upper end of such aperture; and
(c) alower closure configured to extend from said first rail to said second
rail across a lower end of such aperture.
33.  Without permission or authorization from Plaintiff, and in violation of
35 U.S.C. § 271(a), R&S infringes the *798 Patent by making, using, offering to
sell, and/or selling in the United States the Accused Product, which uses and
practices the inventions claimed in the *798 Patent.
34. R&S infringes at least independent claim 1 of the 798 Patent at least
in the exemplary manner described below.
35. As R&S depicts on its website, the Accused Product is a roof adaptive

system configured to be installed about an aperture in a sloping metal roof:

About Products Resc
ROOF PRODUCTS

RS24 Skylights on Standing Seam Roof

Source: https://www.rsroofproducts.com/metal-building-roof-products/metal-

building-skylights-fall-protection/rs24-rs32-metal-building-skylight/
36. The intended metal roof for which R&S designed the Accused Product

is a metal roof comprising a plurality of roof panels having lengths and widths, said
roof panels being arranged side by side, edges of adjacent such roof panels meeting
at elevated rib structure portions thereof, thereby to define elevated ribs, and panel

flats being disposed between such ribs:
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FLATS
BETWEEN
RIBS

Source: https://www.rsroofproducts.com/wp-content/uploads/2018/04/RS24-
10-SINGLE-INSTALL.pdf (identifying annotations added).

37. As shown on the R&S website, the Accused Product features a rail and
closure structure having a length, and being configured to be supported by adjacent

ones of the elevated ribs and to extend about such aperture:

FIGURE 2: RS24 KIT

Source: https://www.rsroofproducts.com/wp-content/uploads/2018/04/RS24-
10-CAP-WAP-v0131.18.pdf
38.  Also as shown on the R&S website, the Accused Product is designed

to span the panel flat portion of a single such roof panel, which panel flat is

between adjacent ones of such ribs, said rail and closure structure:
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ADJACENT
RIBS

SUPPORTING THE
STRUCTURE

Source: https://www.rsroofproducts.com/wp-content/uploads/2018/04/RS24-
10-SINGLE-INSTALL.pdf (identifying annotations added); and

SKYLIGHT - POLYCARBONATE

Manufacturing and Sales | skyline series—24" trapezoidal standing seam roof

RS24-10’

FIGURE 1: CROSS SECTION X s

Source: https://www.rsroofproducts.com/wp-content/uploads/2018/04/RS24-
10-SINGLE-INSTALL.pdf

39. Marketing and installation materials available on the R&S website
reveal that the Accused Product features first and second rails, having lengths, and
being configured to be mounted to (in R&S’s words, to “nest with”) respective first

and second ones of such adjacent ribs on opposing sides of such single panel flat:
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First Rail

Second
Rail

Source: Source: https://www.rsroofproducts.com/wp-
content/uploads/2018/04/RS24-10-SINGLE-INSTALL.pdf (identifying annotations
added); and

RS524 BASE—0.080" aluminum with full penetration welds

for complete weather-tightness. Side flanges nest with
the roof panel profile for a seamless integration with any 24
0.C. Standing Seam roof application.

Source: https://www.rsroofproducts.com/wp-content/uploads/2018/04/RS24-
10-CAP-WAP-v0131.18.pdf
40. The R&S website also reveals that the Accused Product features an

upper diverter configured to extend from said first rail to said second rail across an

upper end of such aperture:
—
_—Upslope Curb Dwerter

Insulation
Famnc_] Roof

™, ___~Fanel

“-Backer Channel
“~_ Purlin
j SN

Source: https://www.rsroofproducts.com/wp-content/uploads/2018/04/RS24-
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10-SINGLE-INSTALL.pdf

41. The R&S website also reveals that the Accused Product features a
lower closure (in R&S’s words, a “downslope curb”) configured to extend from
said first rail to said second rail across a lower end of such aperture:

—
_—Downslope Curb Closure

- ~ Chp E Roof
1 Fanel

— —

Inl

o =

Backer Channel,

Insvlation—""" " ~._ :
Facing |: N

“~ Purhn

Source: https://www.rsroofproducts.com/wp-content/uploads/2018/04/RS24-
10-SINGLE-INSTALL.pdf
42. R&S’s infringement of the *798 Patent is knowing, willful, and

deliberate.

43.  As adirect and proximate result of R&S’s conduct, T&M has suffered
and will continue to suffer substantial injury and damages in an amount to be
determined at trial, as well as irreparable harm for which T&M has no adequate

remedy at law unless R&S is enjoined from infringing the *798 Patent.

COUNT II

INFRINGEMENT OF THE ’799 PATENT
44. T&M realleges and incorporates by reference the allegations of

paragraphs 1-43 set forth above.
45. Claim 1 of the 799 Patent reads as follows:
A roof adaptive system configured to be installed about an aperture in a

metal roof, such metal roof comprising a plurality of roof panels, having

614\3660336.2 -11 -
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lengths and widths, such roof panels being arranged side by side, edges of

adjacent such roof panels meeting at elevated rib structure portions thereof

thereby to define elevated roof panel ribs, panel flats being disposed between
such roof panel ribs, a given such roof panel rib comprising a rib shoulder,
and a standing seam extending up from such shoulder, said roof adaptive
system comprising a load support structure having a length, and being
configured to be supported by first and second ones of the elevated roof
panel ribs and to extend about such aperture and across a such panel flat,
from rib to rib, between said first and second ribs, said load support structure
comprising:

(a) first and second rails, having lengths, and being configured to be
mounted to first and second ones of such roof panel ribs at such rib
shoulders, and to extend upwardly from such rib shoulders alongside
and above such standing seams, thus to define opposing sides of said
load support structure; and

(b)  end elements configured to extend between adjacent ends of said first
and second rails, thus to define ends of said load support structure.

46. Without permission or authorization from Plaintiff, and in violation of

35 U.S.C. § 271(a), R&S infringes the *799 Patent by making, using, offering to
sell, and/or selling in the United States the Accused Product, which uses and
practices the inventions claimed in the *799 Patent.

47. R&S infringes at least independent claim 1 of the *799 Patent at least

in the exemplary manner described below.

48. As R&S depicts on its website, the Accused Product is a roof adaptive

system configured to be installed about an aperture in a metal roof:
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ROOF PRODUCTS

RS24 Skylights on Standing Seam Roof

Source: https://www.rsroofproducts.com/metal-building-roof-products/metal-

building-skylights-fall-protection/rs24-rs32-metal-building-skylight/

49.  The intended metal roof for which R&S “specifically” designed the
Accused Product is a metal roof comprising a plurality of roof panels, having
lengths and widths, such roof panels being arranged side by side, edges of adjacent
such roof panels meeting at elevated rib structure portions thereof thereby to define
elevated roof panel ribs, with panel flats being disposed between such roof panel

ribs:

FLATS
BETWEEN
RIBS

Source: https://www.rsroofproducts.com/wp-content/uploads/2018/04/RS24-
10-SINGLE-INSTALL.pdf (identifying annotations added); and
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KEY BENEFITS
* High performance daylighting specifically designed for

24" 0.C. Standing Seam Roof Systems

Meets MBCI Weathertightness Warranty

Single base design installs in 1 hour or less

Exceptional watershed compared to competitive models

Ships standard with OSHA-Compliant Fall Screen

* * 2 2 »

Retrofit or new construction—auto dealerships, military,
retail, warehouse, schools and more

Source: https://www.rsroofproducts.com/wp-content/uploads/2018/04/RS24-
10-CAP-WAP-v0131.18.pdf

50.  Certain of R&S’s marketing and installation materials available on
R&S’s website show a cross-section of the way the Accused Product mounts to a
standing seam metal roof, and they illustrate roof panel ribs comprising a rib

shoulder, and a standing seam extending up from such shoulder:

SKYLIGHT - POLYCARBONATE

r
R$24-10
Manufacturing and Sales | skyline series—24" trapezoidal standing seam roof
Ameerican
A architecturst
M A Masutacturers
Association __ Clear Smoath Polycarbonate
ter Dome
FIGURE 1: CROSS SECTION ) P T
0.070" Extruded = "‘,—
Alusminum - Condensate Gutter White Smoath Palycarbonate 12x 1-1/4" Fastener
__ Neoprene Gaskets Inner Dome —- s
10 344" Fastener Poured & De-bridged — | T
4" Fastene . Them\al”ﬂrgik %
Shim _ \

% Optienal Fall

umiﬁﬂﬁ%ifs E Protertion Screen 14% /8 Fastener
4 -
» mnain%s:am Remains
a in Tact for Rigidity
T Bright White Metal Liner

Source: https://www.rsroofproducts.com/wp-content/uploads/2018/04/RS24-
10-SINGLE-INSTALL.pdf

51.  The Accused Product features a load support structure having a length,
and being configured to be supported by first and second ones of the elevated roof
panel ribs and to extend about an aperture and across a panel flat, from rib to rib,

between a first and second rib:
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FIRST &
SECOND
RIBS

SUPPORT STRUCTURE

Source: https://www.rsroofproducts.com/wp-content/uploads/2018/04/RS24-
10-SINGLE-INSTALL.pdf (identifying annotations added)

52.  The load support structure of the Accused Product has first and second
rails, each having lengths, and being configured to be mounted to first and second
ones of the roof panel ribs at the rib shoulders, and to extend upwardly from such
rib shoulders alongside and above the standing seams, thus to define opposing

sides of said load support structure:

First Rail

Source: https://www.rsroofproducts.com/wp-content/uploads/2018/04/RS24-
10-SINGLE-INSTALL.pdf (identifying annotations added); and

614\3660336.2 -15-

COMPLAINT FOR PATENT INFRINGEMENT




O o0 3 O U B~ W N =

N NN N N N N N = o e e e e e e e
N N L B WD = DO O 0N NN WD = O

28

HOPKINS & CARLEY
ATTORNEYS AT LAW
SAN JOSE ¢ PALO ALTO

SKYLIGHT - POLYCARBONATE

skyline series—24" trapezoidal standing seam roof

I” hrchitagturst
AAA| Masutacturars
Association

FIGURE 1: CROSS SECTION § #

RS24-10’

Manufacturing and Sales

White Smoath Polycarbonate -
Inner Dome —

0 3/4* Fastener Poured & De-bridged ~—
Thermal Break

" Bright White Metal Liner

Source: https://www.rsroofproducts.com/wp-content/uploads/2018/04/RS24-
10-SINGLE-INSTALL.pdf

53. The load structure of the Accused Product also has end elements
configured to extend between adjacent ends of said first and second rails, thus to

define ends of said load support structure:

RS24 Skylight System

LOWER END
p— ELEMENT

UPPER END
ELEMENT

Source: https://www.rsroofproducts.com/wp-content/uploads/2018/04/RS24-
10-SINGLE-INSTALL.pdf
54. Defendant’s infringement of the 799 Patent is willful and deliberate.

55.  Asadirect and proximate result of R&S’s conduct, T&M has suffered
and will continue to suffer substantial injury and damages in an amount to be
determined at trial, as well as irreparable harm for which T&M has no adequate
remedy at law unless R&S is enjoined from infringing the 799 Patent.
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COUNT 111
INFRINGEMENT OF THE ’801 PATENT

56. T&M realleges and incorporates by reference the allegations of

paragraphs 1-55 set forth above.
57. Independent Claim 15 of the 801 Patent reads as follows:
A closure support structure defining an upstanding enclosing wall extending
about a perimeter of an aperture, wherein such aperture extends through a
roof of a building, such enclosing wall extending up from such roof and
closing off access to such aperture from any side of such aperture, said
closure support structure comprising a plurality of closure members, having
lengths, and being mounted on such roof and about such aperture, said
closure members collectively providing said enclosing wall, said enclosure
members comprising
(a) afirst elongate side rail,
(b) asecond elongate side rail,
(c)  anupper diverter,
(d) alower closure,
such roof of such building comprising a plurality of elongate metal roof
panels which collectively define a plurality of elongate upstanding ribs
extending between a ridge and eave of such building, each such roof panel
having opposing sides, each such side of each panel defining a rib elevation,
the rib elevations of adjacent such roof panels being joined together to form
first and second ribs, and a single panel flat extending from the first rib to the
second rib, full lengths of said first and second side rails being mounted on
the adjacent ribs on opposing sides of such single panel flat.
58.  Without permission or authorization from Plaintiff, and in violation of
35 U.S.C. § 271(a), R&S infringes the 801 Patent by making, using, offering to
sell, and/or selling in the United States the Accused Product, which uses and
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practices the inventions claimed in the 801 Patent.

59. R&S infringes at least independent claim 15 of the 801 Patent at least
in the exemplary manner described below.

60. The Accused Product is a closure support structure defining an
upstanding enclosing wall extending about a perimeter of an aperture extending
through a roof of a building, and the enclosing wall extends up from such roof and

closes off access to such aperture from any side of such aperture:

RS24 Skylight System

UPSTANDING
DOWNSLOPE ENCLOSING
\ WALL

APERTURE

uuuuuuuuu

Source: : https://www.rsroofproducts.com/wp-

content/uploads/2018/04/RS24-10-SINGLE-INSTALL.pdf

61. The closure support structure of the Accused Product has four
members: 1) a first elongate side rail; 2) a second elongate side rail; 3) an upper

diverter; and 4) a lower closure:
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4. Lower Closure

1. First Rail

2. Second
Rail

3. Upper Diverter

Source: https://www.rsroofproducts.com/wp-content/uploads/2018/04/RS24-
10-SINGLE-INSTALL.pdf (identifying annotations added).

62. R&S “specifically designed” the Accused Product for standing seam
roofs on metal buildings. Such roofs of such building are made of a plurality of
elongate metal roof panels which collectively define a plurality of elongate
upstanding ribs extending between a ridge and eave of such building, each such
roof panel having opposing sides, each such side of each panel defining a rib
elevation, the rib elevations of adjacent such roof panels being joined together to

form first and second ribs, and a panel flats extending between ribs:

FLATS
BETWEEN
RIBS

Source: https://www.rsroofproducts.com/wp-content/uploads/2018/04/RS24-
10-SINGLE-INSTALL.pdf (identifying annotations added); and
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KEY BENEFITS
* High performance daylighting specifically designed for

24" 0.C. Standing Seam Roof Systems

Meets MBCI Weathertightness Warranty

Single base design installs in 1 hour or less

Exceptional watershed compared to competitive models
Ships standard with OSHA-Compliant Fall Screen

* * * * »

Retrofit or new construction—auto dealerships, military,
retail, warehouse, schools and more

Source: https://www.rsroofproducts.com/wp-content/uploads/2018/04/RS24-
10-CAP-WAP-v0131.18.pdf .
63. Inthe Accused Device, the full lengths of the first and second side

rails are mounted on the adjacent ribs on opposing sides of a single panel flat:

Full length of each side rail is
mounted to rib

Source: https://www.rsroofproducts.com/wp-content/uploads/2018/04/RS24-
10-SINGLE-INSTALL.pdf (identifying annotations added).

64. Defendant’s infringement of the 801 Patent is willful and deliberate.

65. Asadirect and proximate result of R&S’s conduct, T&M has suffered
and will continue to suffer substantial injury and damages in an amount to be
determined at trial, as well as irreparable harm for which T&M has no adequate
remedy at law unless R&S is enjoined from infringing the *801 Patent.

PRAYER FOR RELIEF
WHEREFORE, Plaintiff prays for the following relief:

(a) A judgment in Plaintiff’s favor that Defendant has infringed
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/1
/1
/1
/1
/1

cach of the Patents-in-Suit;

(b) A preliminary and permanent injunction enjoining Defendant
and its agents, officers, directors, employees, and all persons in privity or
active concert or participation with them, directly or indirectly, from selling
or offering for sale the RS24 Skyline Metal Building Skylight product or
otherwise infringing the Patents-in-Suit;

(¢) A judgment and award that Defendant account for and pay to
Plaintiff damages adequate to compensate for its infringement of the Patents-
in-Suit in an amount to be proven at trial, but in any event no less than a
reasonable royalty;

(d) A judgment and award of any supplemental damages sustained
by Plaintiff for continuing post-verdict infringement of the Patents-in-Suit
until entry of final judgment;

(¢) A judgment that Defendant's infringement of the Patents-in-Suit
is willful;

(f)  Anaward of treble damages due to the willful and deliberate
nature of Defendant's infringement;

(g) An order finding this case to be exceptional under 35 U.S.C. §
285 and awarding Plaintiff its costs, expenses, and disbursements incurred in
this action, including reasonable attorney fees, as permitted by law;

(h)  Anaward of prejudgment interest, post-judgment interests, and
costs; and

(1)  Such other and further relief as this Court deems just and proper.
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JURY DEMAND

Plaintiff demands a trial by jury on all issues so triable pursuant to Federal

Rule of Civil Procedure 38(b).

Dated: December 14, 2020 HOPKINS & CARLEY
A Law Corporation

By: /s/ John V. Picone III

John V. Picone II1
Christopher A. Hohn
Attorneys for Plaintiff
T&M INVENTIONS, LLC
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ROOF PENETRATING CLOSURE
STRUCTURES AND SYSTEMS

REFERENCE TO RELATED APPLICATIONS

This application is a Continuation-In-Part patent applica-
tion Ser. No. 12/572,176, filed Oct. 1, 2009 now abandoned,
which is Non-Provisional Application of Provisional Patent
Application No. 61/102,333, filed Oct. 2, 2008, the complete
disclosures of which are incorporated herein, in their entire-
ties.

COPYRIGHT NOTICE

A portion of disclosure of this patent document contains
material which is subject to copyright protection. The copy-
right owner has no objection to the facsimile reproduction by
anyone of the patent document or the patent disclosure, as it
appears in the Patent and Trademark Office patent files and
records, but otherwise reserves all other copyright rights.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The field of the invention is skylights and skylight systems.

2. Description of Related Art

Various systems are known for installing skylights and/or
smoke vents into roofs.

The most commonly used skylighting systems are those
that incorporate translucent or transparent layers into a frame-
work that penetrates the roof support structure, so as to allow
ambient daylight into the building.

In the past, roof penetrating installations have required a
complex structure beneath the exterior roofing panels in order
to support a roof curb to which the skylight was attached.
Conventional skylight curbs are generally in the form of a
preassembled box structure, which is mounted within a roof
cutout. The retrofitting of such curb systems into existing roof
structure is problematic in that all known conventional struc-
tures have a strong tendency to leak water when it rains due to
installation details and complexities that are affected by
installation, technologies or workmanship.

U.S. Pat. No. 4,296,581, Heckelsberg, issued Oct. 27,
1981, teaches a roof structure having a series of metal panels
having flanges that interlock when the panels are laid side by
side and which are subsequently tightly seamed together to
convert the individual panels into an integrated roof forming
membrane. This roofing structure is mounted to the building
purlins with clips and permits the panels to expand or contract
in response to temperature and pressure changes.

U.S. Pat. No. 4,703,596, to Sandow, issued Nov. 3, 1987,
and titled “Grid Skylight System”, teaches a grid skylight
support apparatus that includes prefabricated grid row
frames, each formed of connected beam supports which
define a number of bays. Each bay has a skylight curb formed
by upper flanges of the beam supports to receive a preas-
sembled skylight unit. The sides of each grid row frame
provide mating edges that can register with the mating edges
of adjacent other grid row frames during assembly. The sky-
lights have peripheral support skirts that register upon each
bay and a light-transmitting skylight panel to cover the
peripheral support. Cross gutters on each grid row frame,
which are positioned between adjacent skylights, extend at
angles toward the respective mating edges of the grid row
frame for carrying rainwater to a main gutter channel formed
by field-assembly of the mating edges of two adjacent grid
row frames. The main gutter channel includes a pair of lon-
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gitudinally extending gutter sections, each having a main
gutter channel surface with a lower elevation than the eleva-
tion of the cross flow channel. Fasteners assemble the grid
row frame mating edges together and a continuous seal is
provided to prevent rainwater leakage at the mating edges of
adjacent grid row frames.

U.S. Pat. No. 4,520,604, to Halsey et al., issued Jun. 4,
1985, entitled “Skylight Structure”, teaches a curb structure
dimensioned to be passed through an opening in a roof and
then attached in asserted moisture impervious relation to the
roof from within a building interior. A skylight assembly
including a frame, and light transmitting member secured to
the frame is dimensioned to be passed through the opening
and attached in a sealing engagement to the curb structure
from within the building interior for covering the opening.
The skylight assembly is then secured to the rafters and head-
ers atan interior location. The frame includes upper and lower
clamping jaws and spaced fulcrum links attached to the jaws
for clamping the light transmitting member thereto. The
lower clamping jaws include a channel which engages and is
interlocked with the curb structure.

Other skylight systems, as contemplated in U.S. Pat. No.
4,470,230, by Weisner, provide a prefabricated skylight sup-
port curb that is formed to be a protective packaging for the
skylight during shipment and then used as a curb for mount-
ing the skylight on a roof. A prefabricated skylight support
curb for supporting a skylight thereover has a bottom flange
angled, upright sides, and a top lip round the top of the sides
forming an opening through the curb. A skylight is adapted to
cover the opening through the skylight support curb, and has
a domed portion and a drip edge on the curb portion. The
skylight curb portion is shaped to fit over a portion of the
prefabricated skylight support curb angled upright portion
and top lip. The skylight support curb is shaped to nest an
accompanying skylight therein having the skylight curb por-
tion adjacent to the interior of the skylight support curb
angled upright walls to protect the skylight during shipping
and storing.

Another skylight system, U.S. Pat. No. 3,791,088, Sandow,
et al., teaches prefabricated multiple dome unit or skylights
and composite provided, where each multiple dome unit has
several domes of transparent or translucent material mounted
together on a common frame, and means are provided for
assembling a plurality of such dome units into a composite
thereof on a building, with the units lapped and interfitted so
as to provide a continuous drainage system discharging to the
exterior of the units in the composite assembly.

U.S. Pat. No. 4,621,466, by Sonneborn et al., teaches a
flashing frame described for roof windows to be installed
adjacent to each other with edges facing each other. Connect-
ing flanges of the upper flashing members extend beneath the
roofing and, if need be, lower flashing members and interme-
diary flashing members extend obliquely outwardly.

In today’s world of mandated energy efficiency in all types
of buildings, the metal building industry needs a more effec-
tive way to use skylights and smoke vents to bring daylight
into buildings, as well as a more effective way to mount a
variety of roof penetrating items. To ensure adequate day-
lighting, however, typical skylight and smoke vent installa-
tions require multiple roof penetrations that cut through and
remove plural major elevations in standing seam and other
roof panel profiles. These curbs create multiple opportunities
for water to enter the interior of the building, due to multiple
curb locations and the widths of the curbs, as well as present-
ing the challenge to effectively seal the roof at the high ends
of such curbs.
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The traditional curb constructions and methods of attach-
ment in most cases require a complicated support structure to
be installed below the roof panel which can restrict movement
associated with thermal expansion and contraction of the
overlying metal roof due to temperature changes and the like.

None of the prior approaches have been able to provide an
installation system for multiple skylights which accom-
plishes the goals of economy and simplicity of installation
and which works equally well for new buildings and as ret-
rofits in existing buildings.

SUMMARY OF THE INVENTION

The invention provides a curbless construction system for
installing two or more adjacent environment-accessing clo-
sure structures, such as skylights and/or smoke vents, end-to-
end, onto the major rib elevation of a building’s metal roof
panel system thus utilizing the beam strength of the rib eleva-
tions in supporting roof-penetrating structures. Numerous
roof structures include such rib elevations, sometimes
deemed “ribs” or “corrugations”, including the standing
seam, snap seam and “R” panel roof types. The rail and
closure system of the invention is fastened to the rib structures
of the metal roof panels above the water line, so that the
skylight/vent system can move with the expansion and con-
traction of the roof.

The invention utilizes the beam strength rib elements of the
roof panels as an integral part of the closure support structure.

In a first family of embodiments, the invention compre-
hends a roof adaptive system configured to be installed as a
roof-penetrating, environment-accessing structure on a metal
roof, such metal roof comprising a metal roof profile defined
by a plurality of roof panels having lengths, and arranged side
by side, edges of adjacent such roof panels meeting at
elevated rib structure portions thereof. The roof adaptive sys-
tem comprises a rail and closure structure configured to be
supported by adjacent ones of the elevated rib structures of the
respective roof panels; a closure member configured to be
supported on said rail and closure structure; and a diverter
member configured to seal a cut away portion of such rib
structure, thus to divert water away from the rail and closure
structure.

In some embodiments, the rail and closure structure com-
prises an elongate rail configured to conform to at least a
portion of a cross-section of such rib structure, along the
length of such elevated rib structure.

In some embodiments, the rail and closure structure com-
prises first and second elongate rails configured to conform to
respective first and second rib structure on respective adjacent
roof panels.

In some embodiments, the roof adaptive system further
comprises an upper end diverter configured to conform to an
upper surface profile of such roof panel as is to be spanned by
the rail and closure structure, and to close off the rail and
closure system at the upper end thereof from intrusion of
water.

In some embodiments, the roof adaptive system further
comprises a lower end roof panel profile closure configura-
tion to close off the lower end of the rail and closure structure
from intrusion of water.

In some embodiments, the lower end roof panel profile
closure conforms to the elevated rib structure of a known such
roof panel.

In some embodiments, the lens comprises a skylight lens
mounted to a skylight frame which extends about a perimeter
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of the lens, the skylight frame being fastened to the rail
structure at spaced locations along the length of the rail struc-
ture.

In some embodiments, the aperture closure comprises a
skylight lens.

In some embodiments, the aperture closure comprises an
operable vent which can be alternatively closed, and opened
to the outside environment.

In a second family of embodiments, the invention compre-
hends a building, comprising a building structural support
system; and a roof supported by the structural support system.
The roof comprises a plurality of elongate roof panels
arranged in side-by-side relationship, the roof panels having
first lengths, defining opposing first and second ends thereof,
and opposing first and second sides of the roof panels, the
sides of the roof panels comprising elongate elevated rib
structure, the elevated rib structure on a first such roof panel
being joined with the elevated rib structure on adjacent roof
panels to form first and second elevated ribs at such joinder,
the roof'panels further comprising panel flat portions between
the elevated ribs, an aperture in the roof, the aperture being
confined within the width of a single such roof panel, and a
roof-penetrating, environment-accessing structure. The envi-
ronment accessing structure comprises a rail and closure
structure having a second length defining third and fourth
ends thereof, and a second width, corresponding directionally
to the first lengths and the first widths of the roof panels, first
and second elongate rails extend along the length of the rail
and closure structure, the first and second rails being attached
to the elevated ribs at spaced locations along the lengths of the
ribs and the rails, the rail and closure structure spanning the
width of a single roof panel plus optionally a rib portion of an
adjacent roof panel. A diversion slot has a width correspond-
ing in direction to the length direction of the respective pan-
els. The diversion slot extends across an elevated rib at, and
extending away from the upper end of the rail and closure
structure, and at an elevation corresponding with an elevation
of the respective said panel flat. At least one closure panel is
secured to, and supported by, the rails, and a diverter is dis-
posed in the diversion slot, extending the width of the diver-
sion slot and extending across the respective rib, thereby to
divert water laterally away from the end of the environment-
accessing structure and onto the adjacent roof panel.

In some embodiments, the elongate rails have cross-sec-
tion profiles which parallel cross-section profiles of the
respective elevated ribs such that the rails are in substantial
face-to-face contact with the respective ribs along the lengths
of the ribs and the rails.

In some embodiments, the environment-accessing struc-
ture comprises at least first and second environment-access-
ing structures in side-by-side relationship to each other and
overlying a single aperture.

In some embodiments, the rail and closure structure is
secured to and moves with elevated ribs.

In some embodiments, the first and second rails conform to
profiles of the first and second ribs along the lengths of the
respective roof panels.

In some embodiments, the rails are configured to conform
to surfaces of respective ribs, whereby the environment-ac-
cessing structure moves with expansion and contraction of
the respective ribs.

In some embodiments, the roof comprises a sloped roof,
and comprising an upper end diverter configured to conform
to a top surface profile of the respective roof panel overlain by
the environment-accessing structure at an upper end of the
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environment-accessing structure, and closing off the rail and
closure structure at such upper end thereof from intrusion of
water into the roof aperture.

In some embodiments, the environment-accessing struc-
ture further comprises a lower end roof panel profile closure,
closing oft the lower end of the rail and closure structure from
intrusion of water.

In some embodiments, the lower end closure conforms to
the outer surfaces of the respective elevated ribs.

In some embodiments, the aperture closure comprises a
skylight lens mounted to a skylight frame, the skylight frame
extending about a perimeter of the lens, the skylight frame
being mounted to the rail structure, at spaced locations along
the length of the rail structure.

In some embodiments, the aperture closure panel com-
prises a skylight lens.

In some embodiments, the aperture closure comprises a
smoke vent lens.

These and other features and advantages of this invention
are described in, or are apparent from, the following detailed
description of various exemplary embodiments of apparatus
and methods according to this invention.

BRIEF DESCRIPTION OF THE DRAWINGS

A more complete understanding of the present invention
and the attendant features and advantages thereof may be had
by reference to the following detailed description when con-
sidered in conjunction with the accompanying drawings
wherein various figures depict the components and composi-
tion of the multiple skylight system.

FIG. 1 is a view showing the roof profile of a metal roof of
the type known as the standing seam roof panel.

FIG. 2 is a view showing the roof profile of a metal roof of
the type known as an architectural standing seam roof.

FIG. 3 is a view showing the roof profile of a metal roof of
the type commonly referred to as a snap seam roof.

FIG. 4 is a view showing the roof profile of a metal roof of
the type commonly referred to as an exposed fastener roof
panel.

FIG. 5 is a view showing the roof profile of a metal roof of
the type commonly known as foam core panel.

FIG. 6 is a side view showing major components of the
system as installed in a metal roof.

FIG. 7 is a top plan view of the installed system, showing
the placement of skylights and the direction of water flow
over the roof.

FIG. 8is a cross sectional view showing the connections of
the skylight frame to the rail and closures structure, and the
latter affixed over the surface of adjacent rib elevations of the
metal roof.

FIG. 9 is a perspective view partially cut away showing
internal structure of the system as installed on the rib eleva-
tions of a metal roof.

FIG. 10 is a perspective view of the upper rain pan or
diverter of the rail and closure structure.

FIG. 11 is a top view of the upper rain pan or diverter of the
rail and closure structure.

FIG. 12 is a front view of the upper rain pan or diverter of
the rail and closure structure.

FIG. 13 is a perspective view of the lower end roof panel
profile closure or lower closure of the rail and closure struc-
ture.

FIG. 14 is a top view of the lower end roof panel profile
closure or lower closure of the rail and closure structure.
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FIG. 15 is a front plan view of the lower end roof panel
profile closure or lower closure of the rail and closure struc-
ture.

FIG. 16 is a perspective and partially cut away view show-
ing a connection of adjacent skylights of the system.

FIG. 17 shows additional detail of how the adjacent sky-
light ends are joined to each other.

The invention is not limited in its application to the details
of construction, or to the arrangement of the components set
forth in the following description or illustrated in the draw-
ings. The invention is capable of other embodiments or of
being practiced or carried out in various other ways. Also, it is
to be understood that the terminology and phraseology
employed herein is for purpose of description and illustration
and should not be regarded as limiting. Like reference numer-
als are used to indicate like components.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

The products and methods of the present invention provide
a rail and closure system for use in installing various roof
penetrating structures in metal roofs. For purposes of simplic-
ity, “roof penetrating structures” and “skylights” will be used
interchangeably to mean various forms of roof structures
installed for passage of light and/or ventilation air handling,
vents, air intake and exhaust to and/or from the interior of the
building. In the case of roof ventilation, examples include
simple ventilation openings, such as for roof fans, and smoke
vents, which are used to allow the escape of smoke through
the roof during fires.

The number of skylights can vary from one to many struc-
tures connecting end to end, as many as the building roof
structure can support, limited only by the amount of support
provided by the surrounding roof surface structure, which is
left largely intact during the installation process.

The system utilizes the beam strength of the major rib
structure in the roof as the primary support structure, for
mounting and fastening the skylight assembly. Typical con-
ventional skylight installations do not allow for skylights to
be mounted to each other, end to end, in continuous runs
without intervening roof structure along the lengths of such
runs. Rather, typical conventional skylight installations use a
curb construction surrounding and supporting each skylight
lens, the curb structure being typically 2-4 times wider than
skylight support structure used in the present invention.

The skylight system of the invention does not require a
complex structure underneath the panels or a separate curb
construction to support or attach the skylight. Rather, the rail
and closure assembly of the invention is overlaid onto the roof
system and thereby allows for thermal expansion and con-
traction of the skylight system members by utilizing major
profiles of the e.g. conventional metal roof panel for support.
This is accomplished through direct attachment of the rail
assembly of a skylight of the invention, and a combination of
the panel flat and the major ribs for support and attachment of
the skylight lens as part of the closure assembly.

In reference now to the figures, the system allows the
installation of two or more adjacent skylights in an end to end
fashion along the major rib structure of a building’s metal
roof panel profile.

The skylight systems may be applied to various types of
ribbed roof profiles. FIG. 1 is an end view showing the roof
profile of a metal roof of the type known as a standing seam
roof. These include the “standing seam” roof, which has
trapezoidal major ribs 12 typically 24" to 30" on center. Each
panel 10 also includes the panel flat 14, having a shoulder 16
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and is seamed at adjacent panels forming a standing seam 18,
which is folded over and seamed to prevent water from pen-
etrating the roof at the standing seam.

FIG. 2 is an end view showing the roof profile of a metal
roof of the type known as an architectural standing seam roof,
which uses a series of overlapping architectural standing
seam panels 20. Each panel 20 comprises a panel flat 24, with
an architectural standing seam 28 formed at the panel inter-
connections.

FIG. 3 is a view showing the roof profile of a metal roof of
the type commonly referred to as an R panel or exposed
fastener panel 30. Each panel has a rib 32, and a panel flat 34.
Adjacent R panels are secured to the roof through structural
fasteners 35. At shoulder 36, which is formed from overlap-
ping regions, or at side lap 38, the adjacent panels are secured
through a stitch fastener 39. The trapezoidal major ribs of the
R panel roof are most typically formed at 8 inches to 12 inches
on center.

FIG. 4 is a view showing the roof profile of a metal roof of
the type commonly referred to as a snap rib seam panel 40.
Snap seam panels 40 have a panel flat 44 and a standing seam
or snap seam 48 where the adjacent panels meet.

FIG. 5 is a view showing a roof profile of a metal roofofthe
type commonly referred to as using a foam core panel 50.
Such roof has a rib 52, a liner panel 53, a panel flat 54 and a
foam core 57. Side laps 58 are secured by stitch fasteners 59.
Such roof panels are typically installed from the interior of the
building.

A skylight/ventilation access system of the invention
includes a rail and closure assembly adapted to be supported
by the prominent elevations, seams, rib structures, or other
structural elements of conventional such roof profiles, where
the standing structure of the roof system e.g. at seams which
mount adjoining exterior roof panels to each other, provides
the support for the skylight/ventilation assemblies, and the
skylight/ventilation assemblies are secured to the convention-
ally-existing elements of the roof structure, through an open-
ing formed largely in the intervening, non-structural roof flat
region and without removing significant portions of the rib/
seam/elevation structures.

Turning now to FIG. 6, there is shown two exemplified rail
and closure assemblies 100 attached to a standing seam panel
roof 110. While FIG. 6 depicts such assembly, the compo-
nents can be adapted, by shaping of the elements, for attach-
ment to any roof system which has a profile which includes
elevations which provide places for structural support of the
respective skylight assemblies.

Looking again to the figures, particularly FIGS. 6 and 7,
there is shown a portion of such a standing seam panel roof
110, in dashed outline, having structural and other elements
including a raised rib 112, a panel flat 114, shoulder 116 and
standing seam 118. Also depicted are the ridge cap 120 of the
roofstructure, and cutaway region, or gap 122 in the raised rib
112 on one side of each rail and closure assembly, the gaps
being formed to accommodate the structure, as described
more fully as follows.

Shown as part of the system, and exemplified in this case,
is a skylight assembly 130, generally comprising a skylight
frame 132 and skylight lens 134. While the figures depict a
skylight, it will be understood that the system also can be
adapted for use with a variety of roof penetrating closure
structures, including various types of skylights, smoke vents,
other ventilating structures, and/or other roof penetrating
structures, all of which can be adapted to be supported on the
rail and closure assembly system of the invention.

Again referring to FIGS. 6, 7 and 9, the system includes a
rail and closure structure 140, generally comprised of side
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rails 142 and 144, and upper diverter 146 disposed at the rib
cutaway section, or gap 122. A plate 148 may be located under
gap 122, and thus under diverter 146, to prevent the water
from leaking through the roof. With lower flange 410 of the
diverter overlying the gap, and plate 148 underlying the gap,
plate 148 and lower flange 410 can be fastened securely to the
roof panel, and to each other, using apertures 430.

FIG. 7 shows how gap 122 in roofrib 112 allows water flow
200 to move laterally along the roof surface, over plate 148,
and down and away from the roof ridge cap 120 in panel flats
114 of roof panels which are adjacent the roof structures
which support the respective e.g. skylights.

Rail and closure assembly structure 140 also includes a
lower closure 150 to close the roof penetration from the
elements at the lower end of the e.g. skylight.

Referring now to FIG. 8, a cross section through the rail
and closure structure 100 shows the securement of structure
100 to standing rib portions of the standing seam panel roof
110. FIG. 8 depicts the use of first and second ribs 112 to
support the side rails 142 and 144 on opposing sides of the rail
and closure structure 100. Each side rail 142 or 144 has an
upstanding web 238 extending upwardly above the respective
rib and supporting a rail upper flange or bearing panel 240,
and a rail shoulder 242 extending downwardly from web 238.
The rail 142 or 144 and skylight frame 132 are fastened to
each other by fasteners 300, only one of which is shown,
spaced along the length of the rib.

Rail shoulder 242 is shaped to fit closely over the outside of
the roof rib 112, and is secured to roof rib 112 by rivets 310,
only one of which is shown, spaced along the length of the rib.
As illustrated in FIGS. 8-9, the entire length of the rail over-
lies the corresponding rib 112 and the lower edge of the rail is
typically above, and displaced from, panel flat 114, and is
above shoulder 116 of the respective rib. Rail bearing surface
240, at the top of the rail, supports the skylight frame 132. A
sealant 330 is disposed between bearing surface 240 and
skylight frame 132, to seal against the passage of water or air
across the respective joint.

Rail and closure structure 140 of assembly 100 can be
produced to fit closely along the contour of the roof 110, and
can be so configured to have end portions that match the
contour of the respective ones of ribs 112. The various mating
surfaces of the structure 140 and the roof 110 can be sealed in
various ways known to the roofing art, including caulking or
tape mastic, or various rubber fittings or inserts can be pro-
vided to be used to seal around the open area of the penetra-
tion of the panel roof.

In FIG. 9 a partially cut away perspective view of rail and
closure structures 100 is used to show support of the rail and
closure system by standing seam panel roof 110, particularly
the elevated rib 112 providing the structural support at the
standing seams. FIG. 9 illustrates how the rail and closure
system incorporates the structural profiles of the roof panels
of'the metal roof structure above and below the skylights, and
incorporates the elevations and ribs used in sealing adjacent
panels, to provide the primary support for the skylights. In
this fashion, the system adopts various ones of the advantages
of a standing seam roof.

Most standing seam roofs are seamed using various clip
assemblies that allow the roof panels to float relative to each
other, along the major elevations, namely along the joints
which are defined at elevated ribs 112. Typically, the roof is
fixed at the eave and allowed to expand and contract relative
to aridge. Very wide roofs can be fixed at midspan and expand
and contract relative to both the eave and ridge. The design of
the skylight system of the invention takes full advantage of the
floating features of contemporary roofing structures, such
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that when rail and closure structures of the invention are so
secured only to the respective rib elevations and panel flats of
the roof'panel structures, the rail and closure structures, them-
selves, are able to draw strength from the structural load
bearing capacities of the roof profile, and to float along with
the roof panels to which they are mounted.

FIG. 9 shows panel flat 114, rib 112, and shoulder 116, as
well as standing seam 118. The ridge cap 120 is also shown,
as well as the gap in the roof at 122.

Skylight 130 is supported on rail and closure structure 140,
as previously described.

Rail and closure structure 140 is secured, by its side rails
142 and 144, by a series of fasteners 300, to overlying skylight
frame 132 and is secured to ribs 112 by a series of rivets 310.
FIGS. 8 and 9 illustrate that the skylight lens 134, as so
secured to rail and closure structure 140, is above ribs 112.

In application, for each structure 140 a single rib 112 is
typically cut away to accommodate drainage at the high end
of the closure structure (toward ridge cap 120). This is an
important feature for standing seam, architectural standing
seam and snap seam roofs. Two ribs may be cut for roofs
having an “R” panel profile.

The retained portions of rib 112 serve as a beam, support-
ing side rails 142 and 144 and maintaining the conventional
watertight seal at the joints between roofing panels, along the
length of the assembly. Internal portions of ribs 112 may be
removed to allow additional light from skylight lens assembly
130 to reach through the respective roof opening.

A single bearing plate structure 148 is used for sealing to
the roof panel and to the rail and closure structure 140 at the
respective cut away rib. Bearing plate 148 also provides sup-
port to link adjacent rib elevations 112 to each other, and is
typically produced of steel or other material sufficient to
provide a rigid substructure to the skylight rail and closure
structure.

Rail and closure structure 140 is shaped in such a manner
that rail and closure structure 140 can be easily fastened
directly to the respective underlying rib, with rivets or fasten-
ers such as screws and the like as illustrated at 310 in FIGS.
8-9. The rail and closure structure 140 may also be designed
to ac p safety security guard before the skylight is installed.

Looking now to FIGS. 11 through 13, upper or high end
diverter 146 provides closure of the roof penetration at the
upper end of the roof penetration, and diversion of water
around the upper end of the assembly, to an adjacent panel
flat. Diverter 146 also provides a weather tight seal at the
upper end of the assembly, with the plate 148 (not shown in
FIGS. 11-13) in combination with conventional sealant mate-
rials. In reference to side rails 142 and 144 of a standing seam
panel roof 110, the diverter 146 generally fits the profile of the
rib 112 at the region of the cut away gap 122. The side rails
142 and 144 abut the diverter 146 and the height of diverter
146 closely matches the side rails in height. Upper flange 400
of diverter 146 acts with upper flanges 240 of side rails 142
and 144 to form the upper surface of the rail and closure
structure to which skylight frame 132 is mounted.

Lower flange 410 of diverter 146 runs along, and parallel
to, panel flat 114 of the respective roof panel. Diverter 146
also has a diversion surface 420 and fastener holes 430 along
the lower flange. Diversion surface 420 is typically a flat
surface defining first and second obtuse angles with lower
flange 410 and intermediate end panel 415. Diversion surface
420 has relatively greater width “W” on the side of the closure
structure which is against the rib which is not cut, and a
relatively lesser width “W”, approaching a nil dimension,
adjacent rib gap 122, thus to divert water toward gap 122.
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At the closed rib end is a rib mating surface 440 and at the
cut rib end is a rib sealing plate 450 extending through gap
122.

FIGS. 14 through 16 show the lower closure 150 that is
used to maintain a weather tight seal at the lower end of the
assembly. Shown again in reference to the side rails 142 and
144 of a standing seam panel roof 110, the closure 150 is
adapted to fit the profile of the rib 112. Side rails 142 and 144
abut the closure 150 and the height of closure 150 matches the
heights of side rails 142, 144.

Closure 150 has an upper flange 500 and a lower flange
510, as well as a closure web 520. Lower flange 510 includes
fastener holes 530.

Closure 150 also includes rib mating flanges 540 and 550 to
provide a tight fit along ribs 112.

Looking now to FIGS. 17 and 18, the adaptation of the
system for the application of multiple roof penetrating struc-
tures is described. A chief aspect of the assembly 100 is the
reduction in the number of roof penetrations required to pro-
vide daylight to the interior of a structure, as fewer, longer
cuts can be made along the roof elevations. This reduced
number of openings in the roof can be maintained along a
single rib, if desired, with one continuous opening, versus a
greater number of smaller openings, providing for an equal or
greater quantity of ambient light being brought into the build-
ing.

In the case of standing seam roofs, the system provides the
ability to remove only a portion of the bottom flat portion of
the panel. This maintains the structural integrity of the roof'in
that multiple sections of major panel elevations in adjacent
roof panels are not removed, as is done to accommodate a
“typical” curb assembly which spans multiple roofing panels.
Thus, the roof’s structural integrity is not compromised to
that extent and there are fewer potential areas for water infil-
tration, in that the upper reaches of the skylight panels can be
mounted in the roof adjacent the ridge of the building and can
extend to the eave, requiring water to be diverted only once
near the ridge of roof plane and only across one panel flat.

To the limited extent that cutaways are made to the eleva-
tions/ribs, such cutaways extend only a minimal length of'the
respective roof panels, on the order of a few inches or less,
solely for the purpose of allowing drainage past the upper end
of'the strip skylights.

The rail system of the skylight systems of the invention is
designed to be installed to either the inside or outside of the
major rib elevation for any of the aforementioned roof panel
profiles relative to the included flat portion of the roofing
panel.

The rail and closure assembly 100 is particularly useful for
continuous runs, where individual skylights are arranged end
to end. FIGS. 16 and 17 show how two adjacent skylights of
the rail and closure assembly 100 can be affixed along a
standing seam roof 110. Instead of supplying the individual
lights with diverters and lower closures, where adjacent lights
abut, the rail and closure structures 140 are provided with
upper and lower standing rib frames 600 and 610 at adjacent
ends of the adjacent structures 140. A batten 620 is provided
to secure closure of the system 100 against the elements at the
joinder where frames 600, 610 meet.

As a non-limiting example, skylights can be produced in
units of up to 10 feet long, and connected in this fashion for as
long as necessary, as each skylight unit is supported by the
primary rib of the profile. The standing rib elevation (the
major corrugation) extends longitudinally along the length of
the assembly and receives the entire lengths of the sides of the
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entire assembly 100, regardless of the number of adjacent
skylight structures 140. No water can enter over the top of the
rail and closure assembly.

Where skylight 130 starts at the ridge of the roof, a simple
flashing can be inserted under the ridge cap.

Where the ridge cap has a configuration to fit the rib eleva-
tions (major corrugation) in the roofing panels, a portion of
the rib may be cut out (approximately 2"), allowing the water
from the roof panel above to be diverted laterally, sideways on
to the next adjacent panel.

If desired, a simple rail enclosure extension can be used to
increase the height or distance between an upper portion of
the skylight frame and the roof panel, and can be adapted to
simply lay over or attach to the top of the rail and closure
assembly. Such an extension can be produced to rest along the
upper tlange of the rail and closure assembly, to effectively
raise the height of the skylight or smoke vent to accommodate
different skylight depths or other design features, or to
accommodate snow conditions and the like. In this fashion,
the rail and closure structure can be produced to a standard
height, with varying extensions used to elevate the overall
height of the structure for such varied purposes. Various
forms for such an extension can be suitable, and the skilled
artisan will understand various ways and means of designing
and manufacturing such extension to accomplish the goal of
added elevation for the skylight lens.

Although the invention has been described with respect to
various embodiments, this invention is also capable of a wide
variety of further and other embodiments within the spiritand
scope of the appended claims.

Those skilled in the art will now see that certain modifica-
tions can be made to the apparatus and methods herein dis-
closed with respect to the illustrated embodiments, without
departing from the spirit of the instant invention. And while
the invention has been described above with respect to the
preferred embodiments, it will be understood that the inven-
tion is adapted to numerous rearrangements, modifications,
and alterations, and all such arrangements, modifications, and
alterations are intended to be within the scope of the appended
claims.

To the extent the following claims use means plus function
language, it is not meant to include there, or in the instant
specification, anything not structurally equivalent to what is
shown in the embodiments disclosed in the specification.

Having thus described the invention, what is claimed is:

1. A roof adaptive system configured to be installed about
an aperture in a sloping metal roof, such metal roof compris-
ing a plurality of roof panels having lengths and widths, said
roof panels being arranged side by side, edges of adjacent
such roof panels meeting at elevated rib structure portions
thereof, thereby to define elevated ribs, and panel flats being
disposed between such ribs, said roof adaptive system com-
prising a rail and closure structure having a length, and being
configured to be supported by adjacent ones of the elevated
ribs and to extend about such aperture and to span the panel
flat portion of a single such roof panel, which panel flat is
between adjacent ones of such ribs, said rail and closure
structure comprising

(a) first and second rails, having lengths, and being config-
ured to be mounted to respective first and second ones of
such adjacent ribs on opposing sides of such single panel
flat;

(b) an upper diverter configured to extend from said first
rail to said second rail across an upper end of such
aperture; and

(c) a lower closure configured to extend from said first rail
to said second rail across a lower end of such aperture.
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2. A roof adaptive system as in claim 1, wherein each said
rail overlies a such rib, and wherein a lower edge of a respec-
tive said rail is above, and displaced from, an elevation of the
panel flat of an underlying such roof panel, and wherein an
upstanding web of said rail extends upwardly above such rib.

3. A roof adaptive system as in claim 2, further comprising
a skylight lens assembly configured to be supported on said
rail and closure structure and to overlie such aperture at an
elevation above said first and second ribs.

4. A roof adaptive system as in claim 1, further comprising
a closure member configured to be supported on said rail and
closure structure, and to overlie such aperture above said first
and second ribs.

5. A roof adaptive system as in claim 4 wherein a said rail
comprises a rail shoulder adapted to be mounted to an upper
surface of such rib, and an upstanding web extending
upwardly from said rail shoulder and above such rib.

6. A roof adaptive system as in claim 5, said upper diverter
having first and second opposing ends, the first such end
being configured to extend through a gap in the first rib and
onto a next adjacent roof panel at an elevation of a respective
panel flat of such next adjacent roof panel, the second end of
said upper diverter being configured to conform to at least a
portion of the rib structure of such second rib.

7. A roof adaptive system as in claim 5, said closure mem-
ber being adapted to be mounted to said support structure and
wherein said closure member comprises a skylight lens
which, when so mounted, is disposed above such first and
second ribs.

8. A roof adaptive system as in claim 5 wherein said
upstanding web extends upwardly to a bearing surface of said
rail, and wherein said closure member is received on said
bearing surface.

9. A roof adaptive system as in claim 4 wherein said closure
member comprises an operable vent which can be alterna-
tively closed, and opened to the outside environment.

10. A roof adaptive system as in claim 1 wherein said lower
closure has a profile which corresponds to at least a portion of
a profile of an upper surface of such elevated rib structure.

11. A building, comprising:

(a) a building structural support system;

(b) a sloping roof supported by said building structural
support system, said roof comprising a plurality of elon-
gate roof panels arranged side by side and defining a roof
panel structure, said roof panels having first lengths and
first widths, and opposing first and second sides, said
sides of said roof panels comprising elongate elevated
rib structure, the elevated rib structure on a given said
roof panel being joined with the elevated rib structure on
adjacent said roof panels to form first and second
elevated ribs at such joinders at the opposing first and
second sides of the given said roof panel, said roof
panels further comprising panel flats between said ribs,
and

(c) a roof adaptive system comprising
(1) an aperture in said roof, such aperture being confined

within the given said roof panel,

(i1) a rail and closure structure extending about such
aperture, said rail and closure structure having a
length and a width and comprising first and second
rails mounted to first and second said ribs which bor-
der the panel flat of the given said roof panel, said first
and second rails being disposed on opposing sides of
such aperture,

(iii) a gap extending across said first rib at an up-slope
end of said rail and closure structure,
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said rail and closure structure further comprising an upper
diverter having first and second ends, said upper diverter
extending from said second side rail across the width of
the given said roof panel to said first side rail, thereby
providing an upper end of said rail and closure structure,
including said upper diverter extending through the gap,
and thus extending across said first rib, at an elevation
corresponding with an elevation of the respective said
panel flats at such gap, and extending onto a next adja-
cent said roof panel, to a first end of said upper diverter,
and

said rail and closure structure further comprising a lower
closure extending from said second side rail, across the
given said roof panel to said first side rail, thereby pro-
viding a lower end of said rail and closure structure, and
(iv) a closure member secured to, and supported by, said

side rails, and overlying such aperture,

a combination of said rail and closure structure and said
closure member thus spanning the panel flat portion of a
single said roof panel.

12. A building as in claim 11, the second end of said upper
diverter conforming to at least a portion of a profile of the rib
structure of said second rib.

13. A building as in claim 11 wherein said rail and closure
structure comprises at least first and second said closure
members in end-to-end relationship to each other and over-
lying a single such aperture, said first and second closure
members extending along first and second different lengths of
such aperture and overlying first and second different por-
tions of an area of such single aperture.

14. A building as in claim 11 wherein a given said rail is
fastened only to rib structure of a next adjacent said roof
panel, and a lower edge of the given said rail, along an entire
length of the respective said rail, is above, and displaced from,
the panel flat of such next adjacent roof panel.

15. A building as in claim 11 wherein said rails comprise
upstanding webs extending upwardly from said first and sec-
ond ribs.

16. A building as in claim 11 wherein said lower closure
has a profile which corresponds to at least a portion of a
profile of a said rib.

17. A building as in claim 11, said closure member com-
prising a skylight lens assembly.

18. A building as in claim 11 wherein said first rail com-
prises arail shoulder mounted to said first rib, and an upstand-
ing web extending upwardly above said rail shoulder and
above said first rib to a bearing surface of said first rail, said
closure member being received on said bearing surface.

19. A building as in claim 11 wherein said rail and closure
structure is secured only to said roof panel structure, and thus
is carried by and moves, in expansion and contraction related
to temperature changes, with underlying said roof panel
structure.

20. A building as in claim 11 wherein said closure member
comprises a skylight lens disposed above said first and second
ribs.

21. A building as in claim 11 wherein said rails comprise
upstanding webs extending upwardly above said ribs.

22. A building as in claim 11 wherein said lower closure
extends to an elevation above said first and second ribs.

23. A building as in claim 11 wherein said upper diverter
extends to an elevation above said first and second ribs.

24. A building as in claim 11 wherein a lower edge of a
given said rail, along an entire length of the respective said
rail, is at an elevation above, and displaced from, the panel flat
of the next adjacent said roof panel.
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25. A building as in claim 24, said closure member com-
prising a skylight lens assembly disposed at an elevation
above said first and second ribs.

26. A building, comprising:

(a) a building structural support system;

(b) a sloping roof supported by said building structural

support system, said roof comprising a plurality of elon-
gate roof panels arranged side by side and defining a
respective roof panel structure, said roof panels having
first lengths, first widths, and opposing first and second
sides, said sides of said roof panels comprising elongate
elevated rib structure, the elevated rib structure on a
given said roof panel being joined with the elevated rib
structure on adjacent said roof panels to form first and
second elevated ribs at such joinders at the opposing first
and second sides of said roof panels, and a panel flat
between said first and second ribs, and

(c) aroof adaptive system comprising an elongate aperture

confined within said given roof panel, such aperture

having an aperture length extending along the length of

the given said roof panel,

(i1) a rail and closure structure extending about such
aperture, and comprising

A. first and second side rails having first and second
rail lengths, the entire lengths of said first and sec-
ond side rails overlying and being mounted to said
first and second ribs,

B. an upper diverter extending from said second side
rail across the width of the given said roof panel to
said first side rail, thereby providing an upper end
of said rail and closure structure,

C. a lower closure extending from said second side
rail across the given said roof panel to said first side
rail, thereby providing a lower end of said rail and
closure structure, and

(iii) a closure member secured to said rail and closure
structure and disposed above said panel flat, and
extending from said first side rail to said second side
rail, and from said upper diverter along the length of
said aperture.

27. A building as in claim 26, comprising a plurality of said
closure members secured to said rail and closure structure,
and extending over such aperture in said given roof panel, said
closure members extending from said first side rail to said
second side rail, a first said closure member extending from
said upper diverter to an intermediate location along the
length of the aperture, and a second said closure member
extending from such intermediate location away from said
upper diverter and toward said lower closure.

28. A building as in claim 26, beam strength of said rib
structure providing primary support to said rail and closure
structure, supporting said rail and closure structure above said
panel flat.

29. A building as in claim 28, said closure member extend-
ing upwardly above said first and second ribs.

30. A building as in claim 28, said closure member over-
lying said rail and closure structure.

31. A building as in claim 26 wherein said rail and closure
structure is secured to said roof panel structure, and thus is
supported only by, underlying said roof panel structure.

32. A building as in claim 26 wherein a said rail comprises
arail shoulder mounted to a said rib, and further comprises an
upstanding web extending upwardly from said rail shoulder,
including extending above said rib.

33. A building as in claim 26 wherein a lower edge of a
given said rail is at an elevation above, and displaced from, the
panel flat of a next adjacent said roof panel.
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34. A building as in claim 33, said closure member com-
prising a skylight lens assembly disposed at an elevation
above said first and second ribs.

35. A building, comprising:

(a) a building structural support system;

(b) a sloping roof supported by said building structural
support system, said roof comprising a plurality of elon-
gate roof panels arranged side by side, said roof panels
having first lengths, first widths, and opposing first and
second sides, said sides of said roof panels comprising
elongate elevated rib structure, the elevated rib structure
on a given said roof panel being joined with the elevated
rib structure on adjacent said roof panels to form first and
second elevated ribs at such joinders at the opposing first
and second sides of the given said roof panel, said roof
panel further comprising a panel flat between said first
and second ribs, and

(c) a roof adaptive system comprising
(1) an elongate aperture confined within said given roof

panel, such aperture having an aperture length extend-

ing along the length of the given said roof panel and a

width extending across the width of the given said

roof panel,
(i1) a rail and closure structure extending about such
aperture, and comprising

A. first and second side rails overlying and being
mounted to said first and second ribs,

B. an upper diverter extending from said second side
rail across the width of the given said roof panel to
said first side rail, thereby providing an upper end
of said rail and closure structure,

C. a lower closure extending from said second side
rail across the given said roof panel to said first side
rail, thereby providing a lower end of said rail and
closure structure, and

(iii) a plurality of closure members secured to said rail
and closure structure and overlying a single such aper-
ture, and extending from said first side rail to said
second side rail, a first said closure member overlying

a first portion of an area of such confined aperture and

extending from said upper diverter to an intermediate

location along the length of such confined aperture

between said upper diverter and said lower closure, a

second said closure member overlying a second dif-
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ferent portion of the area of such aperture and extend-
ing from such intermediate location away from said
upper diverter and toward said lower closure.

36. A building as in claim 35, full lengths of said first and
second side rails overlying and being mounted to said first and
second ribs.

37. A building as in claim 36, beam strength of said rib
structure providing primary support to said rail and closure
structure, supporting said rail and closure structure at an
elevation above said panel flat.

38. A building as in claim 37, said closure members being
disposed at an elevation above said panel flat.

39. A building as in claim 38, said closure members over-
lying said rail and closure structure.

40. A building as in claim 38, said closure members extend-
ing, from said rail and closure structure, upwardly above said
first and second ribs.

41. A building as in claim 35 wherein said rail and closure
structure is secured only to said roof structure, and thus is
supported only by, underlying said roof structure.

42. A building as in claim 35 wherein a said rail comprises
a rail shoulder mounted to a said rib, and an upstanding web
extending upwardly from said rail shoulder and above said
rib.

43. A building as in claim 35 wherein a lower edge of a
given said rail is at an elevation above, and displaced from, the
panel flat of a next adjacent said roof panel.

44. A building as in claim 43, said closure member com-
prising a skylight lens assembly disposed at an elevation
above said first and second ribs.

45. A roof adaptive system installed about an aperture in a
sloping metal roof, such metal roof comprising a plurality of
elongate roof panels, said roof panels being arranged side by
side, edges of adjacent such roof panels meeting at elevated
rib structure portions thereof, thereby defining elevated ribs,
said elevated ribs including folded over standing seams, panel
flats being disposed between such ribs, said roof adaptive
system comprising a plurality of closure members supported
by first and second adjacent ones of the elevated ribs, and
extending about such aperture and across such single panel
flat portion of a single such roof panel, which panel flat is
between the first and second adjacent ones of such ribs.

#* #* #* #* #*
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SUPPORT STRUCTURES ON ROOFS

REFERENCE TO RELATED APPLICATIONS

This application claims the priority benefit of U.S. Provi-
sional Patent Application No. 61/102,333, filed Oct. 2, 2008,
and is a Continuation-In-Part of U.S. Non-Provisional patent
application Ser. No. 12/572,176, filed Oct. 1, 2009, and is a
Continuation-In-Part of U.S. Non-Provisional patent applica-
tion Ser. No. 12/932,892, filed Mar. 8, 2011, the complete
disclosures of which are incorporated by reference herein, in
their entireties.

BACKGROUND OF THE INVENTION

Various systems are known for supporting loads on roofs,
and for installing skylights and/or smoke vents into roofs.

The most commonly used skylighting systems are those
which incorporate translucent or transparent closure mem-
bers, also referred to herein as lenses, into a framework which
penetrates the roof support structure and may be supported
from within the building, with the result that the skylight
closure member transmits ambient daylight into the building.

In the past, roof penetrating installations have required a
complex structure beneath the exterior roofing panels and
inside the building enclosure in order to support a roof curb to
which the skylight lens was attached. Conventional skylight
curbs are generally in the form of a preassembled box struc-
ture, which is mounted within a roof aperture. The retrofitting
of such curb systems into an existing roof structure is prob-
lematic in that all known conventional structures have a ten-
dency to leak water when subjected to rain due to installation
details and complexities which are affected by installation
techniques or workmanship.

U.S. Pat. No. 4,296,581, Heckelsberg, issued Oct. 27,
1981, teaches a roof structure having a series of metal panels
having flanges that interlock when the panels are laid side by
side and which are subsequently tightly seamed together to
convert the individual panels into an integrated roof forming
membrane. This roofing structure is mounted to the building
purlins with clips and permits the panels to expand or contract
in response to temperature and pressure changes.

U.S. Pat. No. 4,703,596, to Sandow, issued Nov. 3, 1987,
and titled “Grid Skylight System”, teaches a grid skylight
support apparatus that includes prefabricated grid row
frames, each formed of connected beam supports which
define a number of bays. Each bay has a skylight curb formed
by upper flanges of the beam supports to receive a preas-
sembled skylight unit. The sides of each grid row frame
provide mating edges that can register with the mating edges
of adjacent other grid row frames during assembly. The sky-
lights have peripheral support skirts that register upon each
bay and a light-transmitting skylight panel to cover the
peripheral support. Cross gutters on each grid row frame,
which are positioned between adjacent skylights, extend at
angles toward the respective mating edges of the grid row
frame for carrying rainwater to a main gutter channel formed
by field-assembly of the mating edges of two adjacent grid
row frames. The main gutter channel includes a pair of lon-
gitudinally extending gutter sections, each having a main
gutter channel surface with a lower elevation than the eleva-
tion of the cross flow channel. Fasteners assemble the grid
row frame mating edges together and a continuous seal is
provided to prevent rainwater leakage at the mating edges of
adjacent grid row frames.

U.S. Pat. No. 4,520,604, to Halsey et al., issued Jun. 4,
1985, entitled “Skylight Structure”, teaches a curb structure
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dimensioned to be passed through an opening in a roof and
then attached in asserted moisture impervious relation to the
roof from within a building interior. A skylight assembly
including a frame, and light transmitting member secured to
the frame is dimensioned to be passed through the opening
and attached in a sealing engagement to the curb structure
from within the building interior for covering the opening.
The skylight assembly is then secured to the rafters and head-
ers atan interior location. The frame includes upper and lower
clamping jaws and spaced fulcrum links attached to the jaws
for clamping the light transmitting member thereto. The
lower clamping jaws include a channel which engages and is
interlocked with the curb structure.

Other skylight systems, as contemplated in U.S. Pat. No.
4,470,230, by Weisner, provide a prefabricated skylight sup-
port curb that is formed to be a protective packaging for the
skylight during shipment and then used as a curb for mount-
ing the skylight on a roof. A prefabricated skylight support
curb for supporting a skylight thereover has a bottom flange
angled, upright sides, and a top lip round the top of the sides
forming an opening through the curb. A skylight is adapted to
cover the opening through the skylight support curb, and has
a domed portion and a drip edge on the curb portion. The
skylight curb portion is shaped to fit over a portion of the
prefabricated skylight support curb angled upright portion
and top lip. The skylight support curb is shaped to nest an
accompanying skylight therein having the skylight curb por-
tion adjacent to the interior of the skylight support curb
angled upright walls to protect the skylight during shipping
and storing.

Another skylight system, U.S. Pat. No. 3,791,088, Sandow,
et al., teaches prefabricated multiple dome unit or skylights
and composite provided, where each multiple dome unit has
several domes of transparent or translucent material mounted
together on a common frame, and means are provided for
assembling a plurality of such dome units into a composite
thereof on a building, with the units lapped and interfitted so
as to provide a continuous drainage system discharging to the
exterior of the units in the composite assembly.

U.S. Pat. No. 4,621,466, by Sonneborn et al., teaches a
flashing frame described for roof windows to be installed
adjacent to each other with edges facing each other. Connect-
ing flanges of the upper flashing members extend beneath the
roofing and, if need be, lower flashing members and interme-
diary flashing members extend obliquely outwardly.

In today’s world of mandated energy efficiency in all types
of buildings, the metal building industry needs a more effec-
tive way to support skylights and smoke vents, thus to bring
daylight into buildings, as well as a more effective way to
support a variety of other loads on roofs which have ribs
extending the lengths of the metal panels which serve as the
outer surfaces of such roofs.

To ensure adequate daylighting, conventional skylight and
smoke vent installations require multiple roof apertures
which cut through and remove plural major elevations, also
referred to herein as ribs, in standing seam and other roof
panel profiles to make room for a corresponding multiple
curbs which are conventionally used to support such skylight
or smoke vent installations. These multiple curbs, each
around a separate roof aperture, create multiple opportunities
for water to enter the interior of the building, due to multiple
apertures and the widths of the curbs, thus the cuts through the
multiple ribs, as well as presenting the challenge to effec-
tively seal the roof at the high ends of such curbs.

The traditional curb constructions and methods of attach-
ment in most cases thus require that a complicated support
structure be installed below the roof panel and inside the
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building enclosure, which can restrict the relative movement
of the roof panels and the curb, as associated with thermal
expansion and contraction of the overlying metal roof due to
temperature changes and the like.

None of the prior approaches have been able to provide an
installation system for multiple skylights which accom-
plishes the goals of economy and simplicity of installation
and which works equally well for new buildings and as ret-
rofits in existing buildings.

SUMMARY OF THE INVENTION

The invention provides a curbless construction system for
installing roof load supports such as roof closure structures,
optionally skylights and/or smoke vents, optionally including
two or more adjacent roof closure structures, end-to-end, onto
the major rib elevations of a building’s metal roof panel
system, thus utilizing the beam strength of the rib elevations
in supporting such loads. Numerous roof structures include
such rib elevations, sometimes deemed “ribs” or “corruga-
tions”, including the standing seam, snap seam and “R” panel
roof types. The roof support and/or closure structures of the
invention are fastened to the rib structures of the metal roof
panels above the water line. By mounting the loads above the
water line, the number of incidents of water leaks is greatly
reduced. By mounting the loads on the roof panels, them-
selves, the supported loads, such as skylights or vents, can
move with the respective roof panels as the roof panels
expand and contract.

The invention utilizes the beam strength of the rib elements
of the roof panels as an integral part of the closure support
structure.

In a first family of embodiments, the invention compre-
hends a roof adaptive system configured to be installed as a
roof-penetrating, environment-accessing structure on a metal
roof, such metal roof comprising a metal roof profile defined
by a plurality of roof panels having lengths, and arranged side
by side, edges of adjacent such roof panels meeting at
elevated rib structure portions thereof. The roof adaptive sys-
tem comprises a rail and closure structure configured to be
supported by adjacent ones of the elevated rib structures of the
respective roof panels; a closure member configured to be
supported on said rail and closure structure; and a diverter
member configured to seal a cut away portion of such rib
structure, thus to divert water away from the rail and closure
structure.

In some embodiments, the rail and closure structure com-
prises an elongate rail configured to conform to at least a
portion of a cross-section of such rib structure, along the
length of such elevated rib structure.

In some embodiments, the rail and closure structure com-
prises first and second elongate rails configured to conform to
respective first and second rib structure on respective adjacent
roof panels.

In some embodiments, the roof adaptive system further
comprises an upper end diverter configured to conform to an
upper surface profile of such roof panel as is to be spanned by
the rail and closure structure, and to close off the rail and
closure system at the upper end thereof from intrusion of
water.

In some embodiments, the roof adaptive system further
comprises a lower end roof panel profile closure configura-
tion to close off the lower end of the rail and closure structure
from intrusion of water.

In some embodiments, the lower end roof panel profile
closure conforms to the elevated rib structure of a known such
roof panel.
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In some embodiments, the lens comprises a skylight lens
mounted to a skylight frame which extends about a perimeter
of the lens, the skylight frame being fastened to the rail
structure at spaced locations along the length of the rail struc-
ture.

In some embodiments, the aperture closure comprises an
operable vent which can be alternatively closed, and opened
to the outside environment.

In a second family of embodiments, the invention compre-
hends a building, comprising a building structural support
system; and a roof supported by the structural support system.
The roof comprises a plurality of elongate roof panels
arranged in side-by-side relationship, the roof panels having
first lengths, defining opposing first and second ends thereof,
and opposing first and second sides of the roof panels, the
sides of the roof panels comprising elongate elevated rib
structure, the elevated rib structure on a first such roof panel
being joined with the elevated rib structure on adjacent roof
panels to form first and second elevated ribs at such joinder,
the roof'panels further comprising panel flat portions between
the elevated ribs, an aperture in the roof, the aperture being
confined within the width of a single such roof panel, and a
roof-penetrating, environment-accessing structure. The envi-
ronment accessing structure comprises a rail and closure
structure having a second length defining third and fourth
ends thereof, and a second width, corresponding directionally
to the first lengths and the first widths of the roof panels, first
and second elongate rails extend along the length of the rail
and closure structure, the first and second rails being attached
to the elevated ribs at spaced locations along the lengths of the
ribs and the rails, the rail and closure structure spanning the
width of a single roof panel plus optionally a rib portion of an
adjacent roof panel. A diversion slot has a width correspond-
ing in direction to the length direction of the respective pan-
els. The diversion slot extends across an elevated rib at, and
extends away from the upper end of the rail and closure
structure, and at an elevation corresponding with an elevation
of the respective said panel flat. At least one closure panel is
secured to, and supported by, the rails, and a diverter is dis-
posed in the diversion slot, extending the width of the diver-
sion slot and extending across the respective rib, thereby to
divert water laterally away from the end of the environment-
accessing structure and onto the adjacent roof panel.

In some embodiments, the elongate rails have cross-sec-
tion profiles which parallel cross-section profiles of the
respective elevated ribs such that the rails are in substantial
face-to-face contact with the respective ribs along the lengths
of the ribs and the rails.

In some embodiments, the environment-accessing struc-
ture comprises at least first and second environment-access-
ing structures in side-by-side relationship to each other and
overlying a single aperture.

In some embodiments, the rail and closure structure is
secured to and moves with elevated ribs.

In some embodiments, the first and second rails conform to
profiles of the first and second ribs along the lengths of the
respective roof panels.

In some embodiments, the rails are configured to conform
to surfaces of respective ribs, whereby the environment-ac-
cessing structure moves with expansion and contraction of
the respective ribs.

In some embodiments, the roof comprises a sloped roof,
and comprising an upper end diverter configured to conform
to a top surface profile of the respective roof panel overlain by
the environment-accessing structure at an upper end of the
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environment-accessing structure, and closing off the rail and
closure structure at such upper end thereof from intrusion of
water into the roof aperture.

In some embodiments, the environment-accessing struc-
ture further comprises a lower end roof panel profile closure,
closing oft the lower end of the rail and closure structure from
intrusion of water.

In some embodiments, the lower end closure conforms to
the outer surfaces of the respective elevated ribs.

In some embodiments, the aperture closure comprises a
skylight lens mounted to a skylight frame, the skylight frame
extending about a perimeter of the lens, the skylight frame
being mounted to the rail structure, at spaced locations along
the length of the rail structure.

In some embodiments, the aperture closure panel com-
prises a skylight lens.

In some embodiments, the aperture closure comprises a
smoke vent lens.

These and other features and advantages of this invention
are described in, or are apparent from, the following detailed
description of various exemplary illustrated embodiments of
apparatus and methods according to this invention.

BRIEF DESCRIPTION OF THE DRAWINGS

A more complete understanding of the present invention
and the attendant features and advantages thereof may be had
by reference to the following detailed description when con-
sidered in conjunction with the accompanying drawings
wherein various figures depict the components and composi-
tion of the multiple skylight system.

FIG. 1 is a view showing the roof profile of a metal roof of
the type known as the standing seam roof panel.

FIG. 2 is a view showing the roof profile of a metal roof of
the type known as an architectural standing seam roof.

FIG. 3 is a view showing the roof profile of a metal roof of
the type commonly referred to as an exposed fastener roof
panel.

FIG. 4 is a view showing the roof profile of a meta of he
type commonly referred to as a snap seam roof.

FIG. 5 is a view showing the roof profile of a metal roof of
the type commonly known as foam core panel.

FIG. 6 is a side view showing major components of the
system as installed in a metal roof.

FIG. 7 is a top plan view of the installed system, showing
the placement of skylights and the direction of water flow
over the roof.

FIG. 8is a cross sectional view showing the connections of
the skylight frame to the rail and closures structure, and the
latter affixed over the surface of adjacent rib elevations of the
metal roof.

FIG. 9 is a perspective view partially cut away showing
internal structure of the system as installed on the rib eleva-
tions of a metal roof.

FIG. 10 is a perspective view of the upper rain pan or
diverter of the rail and closure structure.

FIG. 11 is a top view of the upper rain pan or diverter of the
rail and closure structure.

FIG. 12 is a front view of the upper rain pan or diverter of
the rail and closure structure.

FIG. 13 is a perspective view of the lower end roof panel
profile closure or lower closure of the rail and closure struc-
ture.

FIG. 14 is a top view of the lower end roof panel profile
closure, or lower closure, of the rail and closure structure.

20

25

30

35

40

45

50

55

60

65

6

FIG. 15 is a front plan view of the lower end roof panel
profile closure or lower closure of the rail and closure struc-
ture.

FIG. 16 is a perspective and partially cut away view show-
ing a connection of adjacent skylights of the system.

FIG. 17 shows additional detail of how the adjacent sky-
light ends are joined to each other.

The invention is not limited in its application to the details
of construction, or to the arrangement of the components set
forth in the following description or illustrated in the draw-
ings. The invention is capable of other embodiments or of
being practiced or carried out in various other ways. Also, it is
to be understood that the terminology and phraseology
employed herein is for purpose of description and illustration
and should not be regarded as limiting. Like reference numer-
als are used to indicate like components.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

The products and methods of the present invention provide
aload support structure, optionally arail and closure structure
for use in installing various exterior roof loads, as well as
structures which close off apertures in metal roofs. For pur-
poses of simplicity, “roof penetrating structures™ and “sky-
lights” will be used interchangeably to mean various forms of
roof structures installed on the upper surface of the roof and
closing off roof apertures while providing for passage of light
and/or ventilation, air handling, vents, air intake, air or other
gaseous exchange to and/or from the interior of the building.
In the case of roof ventilation, examples include simple ven-
tilation openings, such as for roof fans, and smoke vents,
which are used to allow the escape of smoke through the roof
during fires. In the case of exterior loads on the roof, there can
be mentioned, without limitation, such loads as air condition-
ers, air handlers, solar panels and other equipment related
building utilities, and/or to controlling water or air tempera-
tures inside the building. The only limitation regarding the
loads to be supported is that the magnitude of a load must be
within the load-bearing capacity of the roof panel or panels to
which the load is mounted.

The number of skylights or other roof loads can vary from
one structure, to as many structures as the building roof struc-
ture can support, limited only by the amount of support pro-
vided by the surrounding roof surface structure, and with the
support capabilities, e.g. at the ribs, being left largely intact
during the installation process.

The closure system of the invention utilizes the beam
strength of the major rib structure in the roof panels as the
primary support structure for mounting and fastening the e.g.
skylight assembly to the roof. Typical conventional skylight
installations use a curb construction surrounding and support-
ing each skylight lens, the curb structure being typically 2-4
times wider than skylight support structure used in the present
invention and 2-4 times wider than the roof panels on the roof.

The skylight system of the invention does not require any
structure underneath the roofing panels inside the building
enclosure. Neither does the skylight system of the invention
require a separate curb construction to support or mount or
attach each skylight to the roof. Rather, the load support
system of the invention is overlaid onto, and mounted to, the
roof panels at the standing ribs, and thereby allows for ther-
mal expansion and contraction of the load support system
along with thermal expansion and contraction of the respec-
tive roof panel or panels by utilizing major profiles of the e.g.
conventional metal roof panels for support. This is accom-
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plished through direct attachment of the load support system
of a skylight of the invention to the underlying ribs.

In reference now to the figures, the system allows the
installation of two or more adjacent skylights in an end to end
relationship along the major rib structure of a metal roof panel
on the building.

The skylight systems of the invention can be applied to
various types of ribbed roof profiles. FIG. 1 is an end view
showing the roof profile of a metal roof of the type known as
a standing seam roof. These include the “standing seam” roof,
which has trapezoidal major ribs 12 typically 24" to 30" on
center. Each roof panel 10 also includes a panel flat 14, and a
shoulder 16 between the rib elevations on the respective elon-
gate sides of the panel, and the rib elevations cooperate with
corresponding rib elevations on next-adjacent panels, thus
forming standing seams 18. The rib elevations on respective
adjacent panels are folded over to collectively create the
standing seams, thus to prevent water from penetrating the
roof at the standing seams.

FIG. 2 is an end view showing the roof profile of a metal
roof of the type known as an architectural standing seam roof,
which uses a series of overlapping architectural standing
seam panels 20. Each panel 20 comprises a panel flat 24, with
an architectural standing seam 28 formed at the panel inter-
connections.

FIG. 3 is a view showing the roof profile of a metal roof of
the type commonly referred to as an R panel or exposed
fastener panel 30. Each panel has a rib 32, and a panel flat 34.
Adjacent R panels are secured to the roof through structural
fasteners 35. At shoulder 36, which is formed from overlap-
ping regions, or at side lap 38, the adjacent panels are secured
through stitch fasteners 39. Trapezoidal major ribs of the R
panel roof are most typically formed at 8 inches to 12 inches
on center.

FIG. 4 is a view showing the roof profile of a metal roof of
the type commonly referred to as a snap rib seam panel 40.
Snap seam panels 40 have a panel flat 44 and a standing seam
or snap seam 48 where the adjacent panels meet.

FIG. 5 is a view showing a roof profile of a metal roofofthe
type commonly referred to as using a foam core panel 50.
Such roof has a rib 52, a liner panel 53, a panel flat 54 and a
foam core 57. Side laps 58 are secured by stitch fasteners 59.
Such roof panels are typically installed from the interior of the
building.

A skylight/ventilation support structure is illustrative of
roof-penetration closure structures of the invention, and
includes a rail and closure structure adapted to be supported
by the prominent elevations, seams, rib structures, or other
structural elements of conventional such roof profiles, where
the standing structure of the roof system, namely structure
which extends above the panel flat, e.g. at seams which mount
adjoining exterior roof panels to each other, provides the
support for the load support structures, and the roof-penetra-
tion closure structures, e.g. skylight/ventilation assemblies,
are secured to the conventionally-existing elements of the
roof structure, namely to the conventional metal roofing pan-
els, and overlie an opening formed largely in the intervening,
non-structural roof flat region and without removing signifi-
cant portions of the rib/seany/elevation structures.

Turning now to FIG. 6, there is shown two exemplified load
support structures 100, overlain by skylight lens subassem-
blies, and attached to a standing seam panel roof 110. While
FIG. 6 depicts such assembly, the components of the load
support structures can be adapted, by shaping of the elements,
for attachment to any roof system which has a profile which
includes elevations, above the panel flat, which provide
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places for structural support of the respective skylight or other
roof-mounted assemblies or other roof-mounted loads.

Looking again to the figures, particularly FIGS. 6 and 7,
there is shown a portion of such a standing seam panel roof
110, in dashed outline, having structural and other elements
including a raised rib 112, a panel flat 114, shoulder 116 and
standing seam 118. Given that water generally seeks the
lowest level available, rib 112, shoulder 116, and standing
seam 118 are all generally above the water line. Also depicted
in FIGS. 6 and 7 are ridge cap 120 of the roof structure, and a
cutaway region, or gap, also referred to as a slot, 122 in the
raised rib 112 on one side of each rail and closure assembly,
the gaps being formed to accommodate the closure structure,
as described more fully following.

Shown as part of the system, and exemplified in this case,
is a skylight lens subassembly 130, generally comprising a
skylight lens frame 132 extending about the perimeter of an
aperture in the roof, and a skylight lens 134. An exemplary
such skylight lens is that taught in U.S. Pat. No. 7,395,636
Blomberg and available from Sunoptics Prismatic Skylights,
Sacramento, Calif.

While the figures depict a skylight, the rail structure, with
or without end closures, can be used to mount a wide variety
of loads on such roof, including various types of skylights,
smoke vents, air conditioning, other vents, air intakes, air and
other gaseous exhausts, electrical panels or switching gear,
and/or other roof loads, including roof-penetrating structures,
all of which can be supported on rail structures of the inven-
tion.

Again referring to FIGS. 6 and 7, the load support structure
of'the invention, as applied to a skylight installation, includes
a rail and closure structure 140, generally comprised of side
rails 142 and 144, an upper diverter 146 disposed adjacent the
rib cutaway section, or gap 122, and a lower end closure. A
sealing portion of the upper diverter may be located in gap
122, sealing the sides and bottom of the gap against water
leakage into the building and carrying water laterally across
the width of the respective rib, to the panel flat 114 of the
adjacent roof panel, thus to transport the water away from the
upper end of the skylight and to prevent the water from
leaking through the roof opening.

FIG. 7 shows how gap 122 in roof rib 112 provides for
water flow, as illustrated by arrow 200, causing the water to
move laterally along the roof surface, over the sealing portion
of'the upper diverter, and down and away from the roof ridge
cap 120 in panel flats 114 of roof panels which are adjacent
the roof structures which support the respective e.g. skylights.

Lower end closure 150 closes off the roof aperture from the
outside elements at the lower end of the e.g. skylight, thus to
serve as a barrier to water leakage at the lower end of the roof
opening.

Referring now to FIG. 8, a cross section through the load
support structure 100 shows the securement of structure 100
to standing rib portions of the standing seam panel roof 110.
FIG. 8 depicts the use of ribs 112 to support the side rails 142
and 144 on opposing sides of the panel flat 114. Each rail 142
or 144 has a rail upper flange or bearing panel 240 and a rail
lower shoulder 242. Skylight frame 132 is secured to rails
142,144 by fasteners 300, only one of which is shown, spaced
along the length of the rib.

A rail shoulder 242 is shaped to fit closely over the outside
of'the roof rib 112, and is secured to roof rib 112 by e.g. rivets
310, only one of which is shown, spaced along the length of
the rib. An upstanding web extends upwardly from shoulder
242 alongside, and spaced above, standing seam 118, to rail
bearing surface 240. Rail bearing surface 240, at the top of the
rail, supports skylight frame 132. A sealant 330 is disposed
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between bearing surface 240 and skylight frame 132, to seal
against the passage of water or air across the respective joint.

Rail and closure structure 140 is representative of load
support structure 100 and can be produced to fit closely along
the contour of roof 110, and can be so configured to have end
portions that match the cross-panel contours of the respective
ribs 112. The various mating surfaces of structure 140 and
roof 110 can be sealed in various ways known to the roofing
art, including caulking or tape mastic, or various rubber fit-
tings or inserts can be used to seal around the open area of the
aperture in the roof.

In FIG. 9 a partially cut away perspective view of rail and
closure structures 140 is used to show support of the rail and
closure structure by standing seam panel roof 110, particu-
larly the elevated rib 112 providing the structural support at
the standing seams. FIG. 9 illustrates how the rail and closure
structures incorporate the structural profiles of the roof panels
of'the metal roof structure above and below the skylights, and
incorporate the elevations and ribs used in sealing adjacent
ones of the panels, to provide the primary support, by the roof
panels, for the loads imposed by the skylights. In this fashion,
the load support structures of the invention adopt various ones
of'the advantages of a standing seam roof, including the beam
strength features of the ribs at the standing seam, as well as the
water barrier features of the standing seam.

Most standing seam roofs are seamed using various clip
assemblies that allow the roof panels to float/move relative to
each other, along the major elevations, namely along the
joints between the respective roof panels, such joints being
defined at, for example, elevated ribs 112, whereby each roof
panel is free to expand and contract according to e.g. ambient
temperature changes irrespective of any concurrent expan-
sion or contraction of the next-adjacent roof panels. Typi-
cally, a roof panel is fixed at the eave and allowed to expand
and contract relative to a ridge. In very wide roofs, the panels
can be fixed at midspan, whereby the panels expand and
contract relative to both the eave and ridge.

The design of the skylight system of the invention takes
advantage of the floating features of contemporary roofing
structures, such that when skylight assemblies of the inven-
tion are secured to respective rib elevations as illustrated in
e.g. FIGS. 8 and 9, the skylight assemblies, themselves, are
supported by the roof panels at ribs 112, and thus move with
the expansion and contraction of the roof panels to which they
are mounted.

FIG. 9 shows panel flat 114, rib 112, and shoulder 116, as
well as standing seam 118. Ridge cap 120 is also shown, as
well as the gap 122 in a rib 112.

Skylight subassembly 130 is supported by ribs 112, on rail
and closure structure 140, as previously described.

Skylight frame 132 is secured by a series of fasteners 300
to rail and closure structure 140 at side rails 142 and 144 and
rails 142 and 144 are secured to ribs 112 by a series of rivets
310.

In application, for each rail and closure structure 140, a
short length of a single rib 112 is typically cut away, forming
a gap 122 in the respective rib, to accommodate drainage at
the high end of the rail and closure structure (toward ridge cap
120). Such gap is typically used with standing seam, archi-
tectural standing seam and snap seam roofs. Two ribs may be
cut for roofs having an “R” panel profile.

The retained portions of rib 112, namely along the full
length of the skylight as disposed along the length of the
respective roof panel, provide beam-type structural support,
supporting side rails 142 and 144 and maintaining the con-
ventional watertight seal at the joints between roofing panels,
along the length of the assembly, Internal portions of ribs 112
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may be removed to allow additional light from skylight lens
assembly 130 to reach through the respective roof opening.

A bearing plate structure 148, illustrated in FIG. 7 and
following the width dimension contour of the roof panel, is
placed under the respective roof panel at or adjacent the upper
end of the aperture in the roof. Fasteners are driven through a
high end diverter, described further hereinafter, through the
roof panel and into bearing plate structure 148, drawing the
diverter, the roof panel, and the bearing plate structure close
to each other and thus trapping the roof panel closely between
the bearing plate and the diverter and closing off the interface
between the panel and the diverter. Caulk or other sealant can
be used to further reinforce the closure/sealing of that inter-
face.

Bearing plate 148 can also be used to provide lateral sup-
port to link adjacent rib elevations 112 to each other, and is
typically produced of steel or other material sufficient to
provide a rigid substructure support to the skylight rail and
closure structure at the high end of the rail and closure struc-
ture.

Rail and closure structure 140 is shaped in such a manner
that the skylight subassembly can be easily fastened directly
to therails with rivets or other fasteners such as screws and the
like as illustrated at 310 in FIG. 8. The rail and closure
structure 140 may also be designed to accept a safety security
guard before the skylight lens subassembly is installed.

Looking now to FIGS. 10 through 12, upper or high end
diverter 146 provides end closure of the roof aperture at the
upper end of the roof aperture, and diverts water around the
upper end of the assembly, to the flat portion 114 of an
adjacent panel. Diverter 146 also provides a weather tight seal
at the upper end of the assembly, as used with plate 148
(shown in FIG. 6) in combination with conventional sealant
materials. In reference to side rails 142 and 144 of a standing
seam panel roof 110, diverter 146 generally fits the profile of
the uncut rib 112 across the panel flat from the cut away gap
122. The upper ends of side rails 142 and 144 abut the down-
stream side of diverter 146 and the height of diverter 146
closely matches the height of the side rails. Upper flange 400
of diverter 146 acts with upper flanges 240 of side rails 142
and 144 to form the upper surface of the rail and closure
structure, to which skylight frame 132 is mounted, as well as
surrounding a top aperture in the rail and closure structure,
which is disposed above the corresponding aperture in the
roof panel.

Lower flange 410 of diverter 146 runs along, and parallel
to, panel flat 114 of the respective roof panel. Diverter 146
also has a diversion surface 420, and fastener holes 430 along
lower flange 410. Diversion surface 420 is, without limita-
tion, typically a flat surface defining first and second obtuse
angles with lower flange 410 and intermediate end panel 415.
Diversion surface 420 has relatively greater width “W1” on
the side of the closure structure which is against the rib which
is not cut and a relatively lesser width “W2”, approaching a
nil dimension, adjacent rib gap 122, thus to divert water
toward gap 122. As illustrated b the combination of FIGS. 6,
9, and 10, and given the slope on the roof, the lower edge of
diversion surface 420 extends at a downward slope from rib
144 to slot/gap 122.

At the end of lower flange 410 which is closer to the closed
rib is a rib mating surface 440. At the end of lower flange 410
which is closer to the cut rib is a rib sealing portion 450 of the
end panel 415, which functions to divert water across the
respective rib 112 and onto the flat portion of the adjacent roof
panel. Rib sealing portion 450 extends through gap 122 in the
respective rib at the panel flat elevation. Optionally, a rib plug
460, along with suitable sealant, is inserted into the rib on
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both the upstream side, and optionally on the downstream
side, of the rib at gap 122, thus to provide a closure in the cut
end of the rib. Accordingly, water which approaches the high
end diverter is diverted by diversion surface 420 and flange
410 toward sealing portion 450, thence through the gap 122 in
the rib, away from the high end of load support structure 100
and onto the flat portion of the next laterally adjacent roof
panel.

FIGS. 13 through 15 show lower closure 150 which is used
to maintain a weather tight seal at the lower end of rail and
closure structure 140. Shown again in reference to side rails
142 and 144 of a standing seam panel roof 110, the bottom of
closure 150 is contoured to fit the profiles of the ribs 112 as
well as to fit the contour of panel flat 114. Side rails 142 and
144 abut bottom closure 150 and the height of closure 150
matches the heights of side rails 142, 144.

Lower closure 150 has an upper flange 500 and a lower
flange 510, as well as a closure web 520. Lower flange 510
includes fastener holes 530. Collectively, the top flanges of
side rails 142, 144, bottom closure 150, and high end diverter
146 form a common top surface of the rail and closure struc-
ture, which receives the skylight lens subassembly.

Closure 150 includes rib mating flanges 540 and 550 to
provide tight fits along ribs 112.

Looking now to FIGS. 16 and 17, the adaptation of load
support structures 100 of the invention for supporting mul-
tiple skylight units over a single aperture in the roof, is shown.
A chief aspect of load support structures 100 is the reduction
in the number of roof penetrations, namely roof apertures,
required to provide daylight lighting to the interior of e.g. a
building, as multiple skylight assemblies can be mounted
along the length of a single elongate aperture in the roof,
whereby fewer, though longer, apertures can be made in the
roof. Namely, a single opening in the roof can extend along
substantially the full length of a single rib, if desired, rather
than cutting multiple smaller openings along that same
length, and thereby providing for an equal or greater quantity
of ambient light being brought into the building through a
smaller number of roof apertures.

In the case of standing seam roofs, the load support struc-
tures of the invention provide the ability to remove only a
portion of the bottom flat portion of a given metal roof panel.
This maintains the structural integrity of the roof panel by
avoiding removal of multiple sections of major panel eleva-
tions in adjacent roof panels, as is done to accommodate a
“conventional” curb assembly which spans multiple roofing
panels. Thus, the structural integrity of the roof; as defined by
the roof panels, is not as greatly compromised and there are
fewer potential openings for water infiltration, in that the
upper reaches of the skylight panels can be mounted in the
roof adjacent the ridge of the building and can extend to the
eave, requiring water to be diverted only once near the ridge
of the roof plane and only across one panel flat.

To the limited extent that gaps are cut in the elevations/ribs,
such gaps extend only a minimal length of the respective ribs,
on the order of a few inches or less, solely for the purpose of
allowing drainage around the upper ends of the rail and clo-
sure structures.

The rails, with or without the high end diverter or the lower
closure, can be installed on major rib elevations for any of the
aforementioned roof panel profiles relative to the included flat
portion of the respective roofing panel, so long as the rib
structure can adequately support the contemplated load.

The load support structures of the invention are particularly
useful for continuous runs of e.g. skylights, where individual
skylights are arranged end to end between the ridge and the
eave of a roof. FIGS. 16 and 17 show how two adjacent
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skylight assemblies 100 can be affixed to each other along a
standing seam roof 110. Instead of installing a high end
diverter and a lower closure with each of multiple skylight
assemblies, the adjacent rail and closure structures, which
support adjacent ones of the skylight assemblies, abut each
other. Each skylight assembly has a male flange 620 extend-
ing across the width of the skylight assembly at one end of the
assembly and a female flange 622 at the opposing end of the
assembly. For runs of multiple skylight assemblies, disposed
end to end as illustrated in FIGS. 16 and 17, female flange 622
is mounted over male flange 620, whereby male flange 620 is
received inside cavity 624 of the female flange. Caulk or other
sealant can be used to seal such closure/cavity.

As a non-limiting example, skylights can be produced in
units of up to 10 feet long, and connected end to end for as
long a distance as necessary to cover the aperture in the roof,
as each skylight unit is supported by the ribs 112 of the
respective roof panel. The standing rib elevation (the major
corrugation) extends longitudinally along the full collective
lengths of the sides/rails of the respective rail and closure
assemblies 140, regardless of the number of skylight assem-
blies which are used to close off a given aperture in the roof.
Water cannot enter over the top of the rail and closure assem-
bly because of the sealant at 330. Water cannot enter at the
high end diverter because of the seal properties provided by
the high end diverter, by bearing plate 148, and by the respec-
tive sealants, as well as because of the diversion of water away
from the high end through gap 122. Similarly, water cannot
enter at the lower end because of the seal properties provided
by the lower closure and by the sealants between the lower
closure and the respective roof panel.

Where the skylight assembly starts at the ridge of the roof,
a flashing can be inserted under the ridge cap and extended to
the high end diverter.

Where the ridge cap has a configuration to fit the rib eleva-
tions (major corrugation) in the roofing panels, a portion of
the rib, in the ridge cap, may be cut out (approximately 2
inches as in all rib cutting discussed elsewhere herein), allow-
ing the water from the roof above the cut to be diverted
laterally, sideways onto the next adjacent roof panel, as across
sealing portion 450 and thus across the rib.

If desired, side-by-side rails 142, 144 can be increased in
height to increase the distance/height between an upper por-
tion of the rail and closure structure and the respective under-
lying roof panel. In the alternative, a height extension rail can
be laid over or attached to the top of the rail and closure
structure to provide a corresponding height increase. Such an
extension can be produced to rest along the upper flange of the
rail and closure assembly, to effectively raise the height of the
skylight or smoke vent to accommodate different depths or
other design features of the respective skylights, smoke vents,
or other roof loads, or to accommodate snow conditions,
anticipated snow depths, and the like. In this fashion, the rail
and closure structure can be produced to a standard height,
with varying extensions used to elevate the overall height of
the structure for such varied purposes. Various forms for such
an extension can be suitable, and the skilled artisan will
understand various ways and means of designing and manu-
facturing such extension to accomplish the goal of added
elevation for the skylight lens.

As indicated above, the weight of the loads transferred by
rails 142, 144 is transferred directly to ribs 112 of the respec-
tive underlying roof panels along the full lengths of the load
support structures; and only a minor portion of that weight is
borne by the panel flat, and only at the high end and at the
lower end of a load which overlies an aperture in the roof, and
wherein such aperture can underlie e.g. multiple skylight
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units. Thus, the weight of the rails, or the rail and closure
assembly, is borne by the strongest elements of the roof
panels. Specifically because the weight is borne directly by
the panel ribs, a wide variety of roof-mounted loads, in addi-
tion to skylights and smoke vents, is contemplated to be
mounted on rails 142, 144. Where the load overlies an aper-
ture in the roof, the rail system provides for fewer apertures.
Where the load does not overlie an aperture in the roof, the rail
system allows the roof to carry the weights of a variety of
loads without penetrating the roof for the purpose of extend-
ing the support path through openings in the roof to the
underlying building structural members, also without adding
framing or other bracing under the roof panels to support the
weight of such roof-mounted hardware, and thus avoiding
water leaks associated with such openings, so long as the
weight of such roof-mounted loads do not exceed the allow-
ableload onthe ribs. And where aroof-mounted load ise.g. an
air conditioner, namely a load which does not require a roof
opening, the high end diverter and the lower end closure can
be omitted.

The primary reason why the disclosed rail and closure
structures do not leak is that a great portion of the perimeter of
the closure, namely that which is defined by side rails 142,
144, is above the panel flat, namely above the water lines on
the roof panels. With no standing water at the joints between
the rails and the roof panels, even if the sealant fails at the
joint, the heights of those joints above the water line means
that no water routinely enters such failed joint.

As a general statement, rail and closure structures of the
invention close off the roof aperture from unplanned leakage
of e.g. air or water through the roof aperture. The rail and
closure structure 140 extends about the perimeter/sides of the
roof aperture and extends from the roofing panel upwardly to
the top opening in the rail and closure structure. The lens
subassembly overlies the top opening in the rail and closure
structure and thus closes off the top opening to complete the
closure of the roof aperture.

Load support structure 100 thus is defined by rail and
closure structure 140 about the perimeter of the roof opening
and by skylight lens subassembly 130, or the like, over the top
of the rail closure structure and thus over the top of the roof
aperture.

Although the invention has been described with respect to
various embodiments, this invention is also capable of a wide
variety of further and other embodiments within the spiritand
scope of the appended claims.

Those skilled in the art will now see that certain modifica-
tions can be made to the apparatus and methods herein dis-
closed with respect to the illustrated embodiments, without
departing from the spirit of the instant invention. And while
the invention has been described above with respect to the
preferred embodiments, it will be understood that the inven-
tion is adapted to numerous rearrangements, modifications,
and alterations, and all such arrangements, modifications, and
alterations are intended to be within the scope of the appended
claims.

To the extent the following claims use means plus function
language, it is not meant to include there, or in the instant
specification, anything not structurally equivalent to what is
shown in the embodiments disclosed in the specification.

Having thus described the invention, what is claimed is:

1. A roof adaptive system configured to be installed about
an aperture in a metal roof, such metal roof comprising a
plurality of roof panels, having lengths and widths, such roof
panels being arranged side by side, edges of adjacent such
roof panels meeting at elevated rib structure portions thereof
thereby to define elevated roof panel ribs, panel flats being
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disposed between such roof panel ribs, a given such roof
panel rib comprising a rib shoulder, and a standing seam
extending up from such shoulder, said roof adaptive system
comprising a load support structure having a length, and
being configured to be supported by first and second ones of
the elevated roof panel ribs and to extend about such aperture
and across a such panel flat, from rib to rib, between said first
and second ribs, said load support structure comprising:

(a) first and second rails, having lengths, and being config-
ured to be mounted to first and second ones of such roof
panel ribs at such rib shoulders, and to extend upwardly
from such rib shoulders alongside and above such stand-
ing seams, thus to define opposing sides of said load
support structure; and

(b) end elements configured to extend between adjacent
ends of said first and second rails, thus to define ends of
said load support structure.

2. A roof adaptive system as in claim 1, said load support-
structure comprising an elongate rail having a first cross-
section profile, a respective roof panel rib having a second
cross-section profile, a portion of the first cross-section pro-
file of said rail being in substantial fact-to-face contact with a
portion of the second cross-section profile of the respective
said roof panel rib.

3. A roof adaptive system as in claim 2, said load support
structure comprising first and second said elongate rails being
configured to extend parallel to respective first and second rib
structure on respective sides of a such panel flat.

4. A roof adaptive system as in claim 1 wherein said elon-
gate rails are configured to extend parallel to outer surfaces of
such roof panels at such rib structures on opposing sides of a
such panel flat, with the respective said roof panel ribs being
disposed between the aperture and lower shoulders of the
respective said ribs.

5. A roof adaptive system as in claim 1, one said end
element comprising an upper diverter having a first cross-
section profile of a such roof panel as is to be spanned by said
load support structure having a second cross-section profile, a
portion of the first cross-section profile of said upper diverter
being in substantial face-to-face contact with a portion of the
second cross-section profile of such roof panel, and which
upper diverter, when said roof adaptive system is so installed,
closes off said load support structure, at an upper end of said
load support structure, from intrusion of water inwardly,
through said load support structure and toward such aperture
in such metal roof.

6. A roof adaptive system as in claim 5, a second said end
element comprising a lower closure, adapted to close off a
lower end of said load support structure from intrusion of
water.

7. A roof adaptive system as in claim 6 wherein, when said
load support structure is so installed on said roof, said lower
closure extends parallel to an elevated rib structure of a
known such roof panel.

8. A roof adaptive system as in claim 6, further comprising
a skylight, said skylight being configured to be mounted to
said load support structure along the length of said load sup-
port structure.

9. A roof adaptive system as in claim 5, said upper diverter
comprising a lower flange and an end panel, and a diversion
surface between said lower flange and said end panel, the
diversion surface defining first and second obtuse angles with
said lower flange and said end panel.

10. A roof adaptive system as in claim 9 wherein the diver-
sion surface has an upper edge and a lower edge, and a
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relatively greater width on a first side of said load support
structure and a relatively lesser width on a second side of said
load support structure.

11. A roof adaptive system as in claim 1, further compris-
ing an operable vent which can be alternatively closed, and
opened to the outside environment, said vent being config-
ured to overlie, and to be supported by, said load support
structure.

12. A roof adaptive system as in claim 1, further compris-
ing a closure member configured to be supported on, and to
overlie, said load support structure, an opening being defined
in said closure member, such opening being configured to
cooperate in conveying a gas through an aperture in such roof.

13. A roof adaptive system as in claim 1 wherein said load
support structure extends parallel to such elevated rib struc-
ture such that said rails, at such rib structure, are spaced above
such panel flats of respective such roof panels.

14. A metal roof on a building, such metal roof comprising
a plurality of metal roof panels, having lengths and widths,
such roof panels being arranged side by side, edges of adja-
cent such roof panels meeting at elevated rib structure por-
tions thereof thereby to define elevated ribs, panel flats being
disposed between such ribs, a given such rib comprising a rib
shoulder, and a standing seam extending up from such shoul-
der, said metal roof comprising a roof adaptive system as in
claim 1, such aperture extending through said roof, and defin-
ing a passage between an interior of such building and an
outside environment outside such building, said load support
structure being supported by first and second ones of the
elevated ribs and extending about such aperture, said first and
second rails being mounted to said first and second ones of
said ribs at said rib shoulders, and extending upwardly from
said rib shoulders alongside and above said standing seams,
thus defining opposing sides of said load support structure;
and said end closures extending between adjacent ends of said
first and second rails and thus defining ends of said load
support structure.

15. A roof adaptive system as in claim 1 wherein said load
support structure, when so installed on such roof, overlies a
single such roof panel between adjacent such ribs.

16. A building, comprising:

(a) a building structural support system;

(b) a sloping roof supported by said building structural
support system, said sloping roof comprising a plurality
of elongate roof panels arranged side by side, said roof
panels having lengths, edges of adjacent said roof panels
meeting at elevated rib structure portions thereof,
thereby to define elevated ribs, having lengths, panel
flats being disposed between said elevated ribs; and

(c) a roof adaptive system comprising
(1) an aperture in said roof, such aperture having a length

and being confined within a given said roof panel,
first and second ones of said ribs extending alongside such
aperture, and
(ii) a load support structure extending about such aper-
ture, said load support structure comprising
A. first and second elongate rails extending alongside
such aperture, said first and second rails being
mounted, to said first and second on opposing sides
of such aperture, at multiple locations along the
lengths of said ribs, and
B. end closures at upper and lower ends of said load
support structure, said end closures extending
between said first and second rails.

17. A building as in claim 16, further comprising a diver-

sion slot extending across a said rib adjacent a such panel flat
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at, and extending away from an end of said load support
structure, and at an elevation of the respective panel flat.

18. A building as in claim 16, said end closure at said upper
end of said load support structure comprising an upper
diverter extending across the respective such panel flat from
said first rail to said second rail, and closing oft said load
support structure above the respective such panel flat,
between the respective said ribs, and extending from such
panel flat upwardly to an upper opening in said load support
structure.

19. A building as in claim 18, further comprising a diver-
sion slot extending across one of said first and second ribs
adjacent a such panel flat at, and extending away from, an end
of said load support structure, and at an elevation of the
respective panel flat.

20. A building as in claim 19 wherein the diversion surface
has an upper edge and a lower edge, and a relatively greater
width on a first side of said load support structure and a
relatively lesser width on a second side of said load support
structure.

21. A building as in claim 20 wherein the lower edge of the
diversion surface extends at a downward slope from the first
side of said load support structure toward the diversion slot.

22. A building as in claim 16, further comprising a diver-
sion slot cut through, and extending across, a said elevated rib
adjacent a respective such panel flat, and a diverter in the
diversion slot, diverting water laterally away from the upper
end of said load support structure and onto the adjacent said
roof panel.

23. A building as in claim 16, said elongate rails having first
cross-section profiles, said elevated ribs having second cross-
section profiles, a portion of the first cross-section profiles of
said rails being in substantial face-to-face contact with por-
tions of the second cross-section profiles of said ribs.

24. A building as in claim 16 wherein said load support
structure comprises at least first and second said skylights in
end-to-end relationship over a single such aperture.

25. A building as in claim 16 wherein said load support
structure, at said rib structure, is above, and spaced from, such
panel flat of said given roof panel.

26. A building as in claim 16, said end closures comprising
an upper diverter which extends parallel to a top surface
profile of a respective roof panel at the upper end of said load
support structure, and closing off said load support structure
atsuch upper end of said load support structure from intrusion
of water into the roof aperture.

27. A building as in claim 16, said end closure, at the lower
end of'said load support structure, closing off the lower end of
said load support-structure from intrusion of water.

28. A building as in claim 27 wherein said lower end
closure extends along outer surfaces of the respective said
elevated ribs.

29. A building as in claim 16, said load support structure
defining a top opening extending therethrough, said roof
adaptive system further comprising a closure panel closing
off the top opening.

30. A building as in claim 29, said closure panel comprising
a skylight lens mounted to a skylight frame, said skylight
frame extending about a perimeter of said lens, said skylight
frame being mounted to said first and second rails, at multiple
locations along the length of said rail structure.

31. A building as in claim 30 wherein said skylight frame is
mounted to said rails above the respective said ribs.

32. A building as in claim 29 wherein said closure panel
comprises a smoke vent panel.

33. A building comprising:

(a) a building structural support system;
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(b) a sloping roof supported by said building structural
support system, said sloping roof comprising a plurality
of elongate roof panels arranged side by side, said roof
panels having lengths, edges of adjacent said roof panels
meeting at elevated rib structure portions thereof,
whereby said roof panels thereby define elevated roof
panel ribs, having lengths, panel flats being disposed
between said elevated roof panel ribs, and

(c) a load support structure, having a length, extending
along the lengths of first and second ones of said roof
panel ribs, said load support structure comprising first
and second rails having lengths extending in a same
direction as the lengths of said roof panel ribs, first and
second ones of said roof panel ribs underlying, and
supporting, said first and second rails on opposing sides
of'a given said panel flat.

34. A building as in claim 33 wherein said first and second
rails are attached to adjacent ones of said ribs which extend
along opposing sides of a single one of said roof panels.

35. A building as in claim 33, said ribs

underlying and supporting said rails at multiple locations
along the lengths of said ribs whereby the respective said
first and second ribs receive and support substantially all
of said load, and provide primary support, by said ribs,
of said load support structure, and said overlying load,
whereby beam strength of said first and second ribs
provides primary support of said load.

36. A building as in claim 33, further comprising a load

mounted to said rails above the respective said ribs.

37. A building, comprising:

(a) a building structural support system;

(b) a sloping roof supported by said building structural
support system, said sloping roof comprising a plurality
of elongate roof panels arranged side by side, said roof
panels having lengths, edges of adjacent said roof panels
meeting at elevated rib structure portions thereof,
thereby to define elevated ribs, having lengths, panel
flats being disposed between said elevated ribs; and

(c) a roof adaptive system comprising
(1) an aperture in said roof, such aperture having a length

and being confined within a given said roof panel,
first and second ones of said ribs extending alongside such
aperture, and
(ii) a load support structure extending about such aper-
ture, said load support structure comprising
A. first and second elongate rails extending alongside
such aperture, first and second ones of said ribs
underlying, and supporting, said first and second
rails on opposing sides of such aperture, and
B. end closures at upper and lower ends of said load
support structure, said end closures extending
between said first and second rails.

38. A building as in claim 37, further comprising a diver-
sion slot extending across a said elevated rib adjacent a such
panel flat at, and extending away from, an end of said load
support structure, at an elevation of the respective panel flat.

39. A building as in claim 37, said end closure at said upper
end of said load support structure comprising an upper
diverter extending across the respective such panel flat from
said first rail to said second rail, and closing off said load
support structure above the respective such panel flat,
between respective said first and second ribs, and extending
from such panel flat upwardly to an upper opening in said load
support structure.

40. A building as in claim 39, said upper diverter compris-
ing a lower flange and an end panel, and a diversion surface
between said lower flange and said end panel, the diversion
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surface defining first and second obtuse angles with said
lower flange and said end panel.

41. A building as in claim 40 wherein the diversion surface
has an upper edge and a lower edge, and a relatively greater
width on a first side of said load support structure and a
relatively lesser width on a second side of said load support
structure.

42. A building as in claim 41 wherein the lower edge of the
diversion surface extends at a downward slope from the first
side of said load support structure toward the diversion slot.

43. A building as in claim 37, further comprising a diver-
sion slot extending across a said rib adjacent a respective such
panel flat, and a diverter in the diversion slot, diverting water
laterally away from the upper end of said load support struc-
ture and onto the adjacent said roof panel.

44. A building as in claim 37, said first and second rails
having first cross-section profiles, said ribs having second
cross-section profiles, a portion of the first cross-section pro-
files of said rails being in substantial face-to-face contact with
portions of the second cross-section profiles of said ribs.

45. A building as in claim 37 wherein said load support
structure comprises at least first and second skylights in end-
to-end relationship over a single such aperture.

46. A building as in claim 37 wherein said load support
structure, at said rib structure, is above, and spaced from, such
panel flat of said given roof panel.

47. A building as in claim 37, further comprising a load
mounted to said rails above the respective said ribs.

48. A building, comprising:

(a) a building structural support system;

(b) a sloping roof supported by said building structural
support system, said sloping roof comprising a plurality
of elongate roof panels arranged side by side, edges of
adjacent said roof panels meeting at elevated rib struc-
ture portions thereof, thereby to define elevated ribs,
panel flats being disposed between said elevated ribs;
and

(c) a roof adaptive system comprising
(1) an aperture in said roof, such aperture having a length,

first and second ones of said ribs extending alongside such
aperture, and
(ii) a load support structure extending about such aper-

ture, said load support structure comprising

A first and second elongate rails extending alongside
such aperture, said first and second rails being
mounted to said first and second ribs on opposing
sides of such aperture, and

B. end closures, at upper and lower ends of said load
support structure, extending between said first and
second rails, a diversion slot extending across one
of said first and second ribs adjacent a such panel
flat at, and extending away from, an end of said load
support structure, and at an elevation of the respec-
tive panel flat.

49. A building as in claim 48, said end closure at said upper
end of said load support structure comprising an upper
diverter extending across the respective such panel flat from
said first rail to said second rail, and closing oft said load
support structure above the respective panel flat, between the
respective said ribs, and extending from such panel flat
upwardly to an upper opening in said load support structure.

50. A building as in claim 49, said upper diverter compris-
ing a lower flange and an end panel, and a diversion surface
between said lower flange and said end panel, the diversion
surface defining first and second obtuse angles with said
lower flange and said end panel.
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51. A building as in claim 50 wherein the diversion surface
has an upper edge and a lower edge, and a relatively greater
width on a first side of said load support structure and a
relatively lesser width on a second side of said load support
structure.

52. A building as in claim 48, said end closure at said upper
end of said load support structure comprising an upper
diverter extending across the respective such panel flat from
said first rail to said second rail, said upper diverter extending
through the diversion slot, thereby diverting water laterally
away from the upper end of said load support structure and
onto the adjacent said roof panel.

53. A building as in claim 52, said upper diverter compris-
ing a lower flange and an end panel, and a diversion surface
between said lower flange and said end panel, the diversion
surface defining first and second obtuse angles with said
lower flange and said end panel, and wherein the lower edge
of'the diversion surface extends at a downward slope from the
first side of said load support structure toward the diversion
slot.

54. A building as in claim 48, said rails having first cross-
section profiles, said ribs having second cross-section pro-
files, portions of the first cross-section profiles of said rails
being in substantial face-to-face contact with portions of the
second cross-section profiles of said ribs.

55. A building as in claim 48 wherein said load support
structure, at said rib structure, is above, and spaced from, such
panel flat of respective said roof panels.

56. A building as in claim 48, further comprising a load
mounted to said rails above the respective said ribs.

57. A building, comprising:

(a) a building structural support system;

(b) a sloping roof supported by said building structural
support system, said sloping roof comprising a plurality
of elongate roof panels arranged side by side, said roof
panels having lengths, edges of adjacent said roof panels
meeting at elevated rib structure portions thereof,
thereby to define elevated roof panel ribs, panel flats
being disposed between said elevated roof panel ribs;
and

(c) a roof adaptive system comprising
(1) an aperture in said roof, such aperture having a length,

first and second ones of said ribs extending alongside such
aperture, and
(ii) a load support structure extending about such aper-

ture, said load support structure comprising

A. first and second elongate rails extending alongside
such aperture, first and second ones of said roof
panel ribs underlying, and supporting, said firstand
second rails along full lengths of said first and
second rails, and

B. end closures, at upper and lower ends of said load
support structure, extending between said first and
second rails.

58. A metal roof, such metal roof comprising a plurality of
metal roof panels, having lengths and widths, such roof pan-
els being arranged side by side, edges of adjacent such roof
panels meeting at elevated rib structure portions thereof
thereby to define elevated roof panel ribs, panel flats being
disposed between such roof panel ribs, each such roof panel
rib extending in a first direction and comprising a rib shoul-
der, and a standing seam extending up from such rib shoulder
and extending in the first direction, said metal roof compris-
ing a roof adaptive system, said roof adaptive system com-
prising:

(a) an aperture extending through said roof, and defining a

passage between an interior of such building and an
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ambient environment outside such building, first and
second ones of said ribs extending alongside, and on
opposing sides of, such aperture; and

(b) a load support structure, said load support structure

being supported by ones of said elevated roof panel ribs

and extending about such aperture, said load support

structure comprising

(1) first and second rails, mounted to first and second
ones of said roof panel ribs at the respective said first
and second rib shoulders, and extending upwardly
from said first and second rib shoulders and extending
in the first direction alongside and above the respec-
tive said first and second standing seams; and

(i1) end closures extending between adjacent ends of
said first and second rails and thus defining ends of
said load support structure.

59. A metal roof as in claim 58, further comprising a
diversion slot extending across one of said first and second
elevated ribs adjacent a such panel flat at, and extending away
from, an end of said load support structure, and at an elevation
of the respective panel flat.

60. A metal roof as in claim 58, said end closure at said
upper end of said load support structure comprising an upper
diverter extending across the respective such panel flat from
said first rail to said second rail, and closing oft said load
support structure above the respective such panel flat,
between the respective said ribs, and extending from such
panel flat upwardly to an upper opening in said load support
structure.

61. A metal roof as in claim 60, said upper diverter com-
prising a lower flange and an end panel, and a diversion
surface between said lower flange and said end panel, the
diversion surface defining first and second obtuse angles with
said lower flange and said end panel.

62. A metal roof as in claim 61 wherein the diversion
surface has an upper edge and a lower edge, and a relatively
greater width on a first side of said load support structure and
arelatively lesser width on a second side of said load support
structure.

63. A metal roof as in claim 58, said end closure at an upper
end of said load support structure comprising an upper
diverter extending across the respective such panel flat from
said second rail, further comprising a diversion slot cut
through, and extending across, a said elevated rib adjacent a
respective such panel flat, said upper diverter extending
through the diversion slot, thereby diverting water laterally
away from the upper end of said load support structure and
onto the adjacent said roof panel.

64. A metal roof as in claim 63, said upper diverter com-
prising a lower flange and an end panel, and a diversion
surface between said lower flange and said end panel, the
diversion surface defining first and second obtuse angles with
said lower flange and said end panel, and wherein the lower
edge of the diversion surface extends at a downward slope
from the first side of said load support structure toward the
diversion slot.

65. A metal roof as in claim 58 wherein said load support
structure, at said rib structure, is above, and spaced from, such
panel flat of a given said roof panel.

66. A building as in claim 58, further comprising a load
mounted to said rails above the respective said ribs.

67. A metal roof as in claim 58, portions of opposing sides
of said load support structure extending above said first and
second standing seams and extending parallel to said standing
seams.
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SUPPORT STRUCTURES ON ROOFS

CROSS-REFERENCE TO RELATED
APPLICATION

This application is a Continuation-In-Part application
which claims priority under 23 U.S.C. §120 to application
Ser. No. 13/065,172, filed Mar. 14, 2011.

BACKGROUND OF THE INVENTION

Various systems are known for supporting loads on roofs,
and for installing skylights and/or smoke vents into roofs.

Commonly used skylighting systems have translucent or
transparent closure members, also known as lenses, mounted
on a support structure which extends through an aperture in
the roof and is mounted to building support members inside
the building. Ambient daylight passes through the lens and
thence through the roof aperture and into the building.

Thus, conventional skylight and smoke vent installations
use a complex structure beneath the exterior roofing panels
and inside the building enclosure, in order to support a curb
which extends through the roof'and supports the skylight lens.
Conventional skylight curbs, thus, are generally in the form of
a preassembled box structure surrounding an aperture which
extends from the top of the box structure to the bottom of the
box structure. Such box structure is mounted to building
framing members inside the building enclosure, and extends
through a respective aperture in the roof, similar in size to the
aperture which extends through the box structure. The sky-
light assembly thus mounts inside the building enclosure, and
extends through an aperture in a separately mounted roof
structure. Fitting skylight assemblies into such roof aperture,
in a separately-mounted roof structure, presents problems.
All known conventional structures have a tendency to leak
water when subjected to rain.

In light of the leakage issues, there is a need for a more
effective way to support skylights and smoke vents, thus to
bring daylight into buildings, as well as a more effective way
to support a variety of other loads, on roofs.

To achieve desired levels of daylighting, conventional sky-
light installations use multiple roof apertures spaced regu-
larly about the length and width of a given roof surface
through which daylight is to be received. Each skylight lens is
installed over a separate such aperture; and the aperture for
each such skylight assembly, each representing a single lens,
extends across multiple elongate metal roof panels.

The opposing sides of conventional metal roof panels, to
which skylight assemblies of the invention are mounted, are
raised above elongate centralized panel flats which extend the
lengths of the panels, whereby the sides of adjacent such roof
structures are joined to each other in elongate joints, referred
to herein as ribs. The aperture for a conventional skylight cuts
across multiple such ribs in order to provide a large enough
aperture to receive conventionally-available commercial-
grade skylight assemblies. The skylight assembly, itself,
includes a curb which is mounted inside the building and
extends, from inside the building, through the roof aperture
and about the perimeter of the aperture, thus to support the
skylight lens above the flats of the roof panels, as well as
above the ribs. Conventional pliable tube construction seal-
ants are applied about the perimeter of the roof aperture,
between the edges of the roof panels and the sides of the
skylight assembly curb, including at the cut ribs. Typically,
substantially all of such sealant is applied in the panel flats,
which means that such sealant is the primary barrier to water
leakage about substantially the entire perimeter of the sky-
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light curb. One of the causes of roof leaks around the perim-
eter of conventional roof curbs which attach primarily
through the panel flat at the water line are due to foot traffic,
such as heel loads or other dynamic loads imposed by workers
wheeling gas cylinders or other heavy equipment on the roof
panel e.g. with dollies. This type of dynamic loading can
cause high levels of stress on the joints that rely solely on
mastic to provide seals in the wet areas, namely in the panel
flats. Such leaks are common around fastener locations as the
panels flex under load and cause the sealant to deform, such
that in time passages develop through the sealant, which
allows for the flow of water through such passages.

Such multiple curbs, each extending through a separate
roof aperture, each sealed largely in the panel flats, create
multiple opportunities for water to enter the interior of the
building. Applicants have discovered that such opportunities
include, without limitation,

(1) the number of individual apertures in the roof,

(i1) the widths of the apertures, which require cuts through

the multiple ribs,

(ii1) the tendency of water to collect and stay at the upper

ends of the aperture,

(iv) the disparate expansion and contraction of the roof

panels relative to the skylight curb; and

(v) the length of sealed seams in the panel flats.

The traditional curb constructions and methods of attach-
ment in most cases thus require that a complicated support
structure be installed below the metal roofing and inside the
building enclosure, which allows disparate/discordant move-
ment of the metal roof panels and the skylight assembly
relative to each other, as associated with thermal expansion
and contraction of the metal roof e.g. in response to differ-
ences in temperature changes inside and outside the building.

In addition, conventional curb-mounted skylights tend to
accumulate condensation, especially about fasteners which
extend from the outside of the building to the inside of the
climate-controlled building envelope.

Thus, it would be desirable to provide a skylight system
which provides a desired level of daylight in a commercial
and/or industrial building while substantially reducing the
incidence/frequency of leaks occurring about such skylights,
as well as reducing the incidence/frequency of condensate
accumulation in the areas of such skylights.

It would also be desirable to provide a smoke vent system
while substantially reducing the incidence/frequency of leaks
occurring about such smoke vents, as well as reducing the
incidence/frequency of condensate accumulation in the areas
of such smoke vents.

It would further be desirable to provide a support system,
suitable for supporting roof loads, up to the load-bearing
capacity of the metal roof while substantially controlling the
tendency of the roof to leak about such support systems, as
well as reducing the incidence/frequency of condensate accu-
mulation in the areas of such closure support systems.

SUMMARY OF THE INVENTION

The invention provides a curbless construction system for
installing roof load supports such as roof closure structures,
optionally skylights and/or smoke vents, optionally including
two or more such roof closure structures in end-to-end rela-
tionship, onto the major rib elevations of a building’s metal
roof panel system, thereby utilizing the beam strength of the
roofrib elevations on the surface of the roof, as the support for
such loads. Where skylight assemblies are placed in end-to-
end relationship over a common roof aperture, the upper
diverter and lower closure at the facing ends of such skylight
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assemblies are replaced with male and female mating strips,
thus to simplify such joinder while providing substantial bar-
rier to water leakage at the abutting ends of the adjacent
skylight assemblies. Numerous roof structures include such
ribs and rib elevations, sometimes deemed “ribs” or “corru-
gations”, including the standing seam, snap seam and “R”
panel rooftypes. The roof support and/or closure structures of
the invention are fastened to the rib structures of the metal
roofpanels above the water line. By mounting the loads above
the water line, the number of incidents of water leaks, espe-
cially leaks about the mounting structure, is greatly reduced.
By mounting the loads on the roof panels, themselves, the
supported loads, such as skylights or vents, can move with the
respective roof panels as the roof panels expand and contract.

The invention thus utilizes the beam strength of the rib
elements of the roof panels as an integral part of the closure
support structure.

In addition, the invention further improves control of water
leakage and condensation formation inside the climate-con-
trolled building envelope. Water leakage is reduced by re-
designing the upper diverter and the lower closure, and pro-
viding for a second installation step, and by providing a
male/female intermediate joint where skylight assemblies
meet end to end intermediate the length of the roof aperture.
Condensation is reduced by lifting the insulation inside the
building to cover the sides of the closure support structure and
providing a no-fastener securement of the insulation at an
upper location in the closure support structure, and by pro-
viding thermally insulating materials as barriers to penetrat-
ing portions of fasteners, penetrating from outside the climate
controlled building envelope, preventing such fasteners from
entering the climate-controlled building envelope.

In a first family of embodiments, the invention compre-
hends apparatus adapted to be assembled to form a closed-
perimeter closure support structure about a perimeter of an
aperture extending through a roof of a building, such closure
support structure extending up from such roof of such build-
ing and closing off access to such aperture from any side of
the aperture, and wherein a passage extends, from a climate-
controlled space inside such building, upwardly through such
roof aperture and through the closure support structure, the
apparatus comprising a plurality of closure members adapted
to be mounted on the roof and about the aperture in the roof
thereby to provide the closing off of access to the aperture
from any side of the aperture. Each such closure member
comprises one or more closure member panels, including one
or more cavity panels which define an elongate cavity extend-
ing the length of the closure member, and an elongate slot
defining an access path into the respective elongate cavity.
The closure members, when assembled to each other, end to
end, to thereby define the closed-perimeter closure support
structure, defining the outer perimeter of the closure support
structure about the roof aperture, and an outer surface of the
outer perimeter. The plurality of closure members collec-
tively define a single generally continuous elongate cavity
about the perimeter of the closure support structure and
inwardly of the outer surface of the outer perimeter, and a
single generally continuous elongate slot providing a gener-
ally continuous elongate path into the single elongate cavity,
the cavity having a generally continuous cavity length, a
cavity height, and a cavity width, a dimension of at least one
of the cavity height and the cavity width being less than a
width dimension of the elongate slot.

In some embodiments, the closure members comprise (i) a
first elongate side rail, comprising one or more elongate rail
panels which define a first elongate such cavity, (ii) a second
elongate side rail, comprising one or more elongate rail pan-
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els which define a second elongate such cavity, (iii) an upper
diverter, comprising one or more diverter panels which define
a third elongate such cavity, and (iv) a lower closure, com-
prising one or more lower closure panels which define a
fourth elongate such cavity, the generally continuous elon-
gate cavity about the outer perimeter of the closure support
structure comprising the first, second, third, and fourth elon-
gate cavities.

In some embodiments, the apparatus is assembled into
such closure support structure and is mounted on a roof of'a
building about an aperture in the roof, a layer of insulation
product being disposed below the roof, the layer of insulation
product comprising a vapor barrier sheet, and a layer of ther-
mally-insulating batt material, the vapor barrier sheet being
drawn upwardly about the perimeter of the roof aperture and
trapped inside the continuous elongate cavity about the
perimeter of the roof aperture.

In some embodiments, the vapor barrier sheet traps a por-
tion of the thermally-insulating batt material between itself
and one or more of the closure member panels.

In some embodiments, the roof of the building comprises a
plurality of elongate upstanding ribs extending between a
ridge and an eave of the building roof, the ribs terminating in
upstanding edges having folded-over terminal ends of the
respective adjacent roof panels, the width dimension of the
elongate slot being defined between a first cavity panel and
one of a second cavity panel and the upstanding edge of the
respective rib, the apparatus further comprising an elongate
resilient rod, having a cross-section dimension greater than
the width of the elongate slot, the elongate rod being disposed
in the elongate cavity and trapping the vapor barrier sheet
inside the elongate cavity, a closure panel optionally being
mounted over the closure support structure and closing off
access to the roof aperture.

In some embodiments fasteners which mount the closure
panel to the closure support structure terminate in the elon-
gate resilient rod.

In some embodiments, the apparatus is assembled into a
closure support structure and is mounted on a roof of a build-
ing about an aperture in the roof, the closure members com-
prising (i) a first elongate side rail, comprising one or more
elongate rail panels which define a first elongate cavity, (ii) a
second elongate side rail, comprising one or more elongate
rail panels which define a second elongate cavity, (iii) an
upper diverter, comprising one or more diverter panels which
define a third elongate cavity, and (iv) a lower closure, com-
prising one or more lower closure panels which define a
fourth elongate cavity, the generally continuous elongate cav-
ity about the outer perimeter of the closure support structure
comprising the first, second, third, and fourth elongate cavi-
ties, the roof of the building comprising a plurality of elongate
upstanding ribs extending between a ridge and an eave of the
building, and panel flats between the ribs, the first and second
side rails being mounted on adjacent ones of the ribs on
opposing sides of a single panel flat and above the panel flat,
the upper diverter extending between the first and second side
rails and across the respective panel flat and providing clo-
sure, and sealing, of the closure support structure, across the
panel flat at an upper end of the closure support structure, the
lower closure extending between the first and second side
rails and across the respective panel flat and providing clo-
sure, and sealing of the closure and support structure, across
the panel flat at a lower end of the closure support structure.

In some embodiments, the side rails comprise outer rail
panels extending upwardly from the ribs, the ribs terminating
in upstanding edges having folded-over terminal ends of the
respective adjacent roof panels, a space being disposed
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between the folded-over terminal ends and underlying por-
tions of the ribs, further comprising, where the space is adja-
cent an outer rail panel, a closely-fitting rib plug in the space
at a joint between the respective side rail and a respective one
of the upper diverter and the lower closure, further compris-
ing tube sealant extending about the rib plug and closing off
a remainder of the space between the rib plug and the outer
rail panel and between the rib plug and the folded-over ter-
minal ends.

In some embodiments, the upper diverter comprises an
upstanding end panel extending between the first and second
side rails, and diverter ears extending from the end panel and
folded over, and secured to, the side rails, such that the side
rails are between the diverter ears and the roof aperture.

In some embodiments, the apparatus is assembled into a
such closure support structure and mounted on a roof of a
building about an aperture in the roof, the closure members
comprising (i) a first elongate side rail, (ii) a second elongate
side rail, (iii) an upper diverter, and (iv) a lower closure
comprising a bottom portion and an upper rail, the bottom
portion comprising (A) a closure web extending upwardly
from a panel flat, and (B) a lower flange extending, from the
closure web, toward the roof aperture, the lower flange being
secured to the roof panel at the panel flat, optionally through
an underlying stiffener plate, the upper rail being mounted to
the closure web and extending, as a bearing panel, from the
closure web toward the roof aperture, and extending, from the
bearing panel, downwardly as an inside panel of the respec-
tive cavity.

In some embodiments, the apparatus is assembled into a
closure support structure and mounted on a roof of a building
about an aperture in the roof, the closure members comprising
(1) afirst elongate side rail, (ii) a second elongate side rail, (iii)
an upper diverter, (iv) a lower closure, (v) first and second
mating strips extending across the roof aperture between the
first and second side rails, and disposed between the upper
diverter and the lower closure, the first and second mating
strips being mounted to the first and second side rails and
being mated to each other so as to close a joint therebetween.

In some embodiments, the first and second mating strips
further comprise bearing panels adapted to receive closure
structure thereon, overlying portions of the roof aperture.

In some embodiments, the apparatus is assembled into a
closure support structure and mounted on a roof of a building
about an aperture in the roof, the closure structure support
structure comprising (i) first and second elongate side rails
mounted to the roof in end-to-end relationship, and a first
connecting plate extending between, and mounted to, both of
the first and second side rails, (ii) third and fourth elongate
side rails mounted to the roof in end-to-end relationship, and
a second connecting plate extending between, and mounted
to, both of the third and fourth side rails, (iii) an upper
diverter, and (iv) a lower closure.

In a second family of embodiments, the invention compre-
hends apparatus adapted to be assembled to form a closed-
perimeter closure support structure about a perimeter of an
aperture extending through a roof of a building, the closure
support structure extending up from the roof and closing off
access to the aperture from any side of the aperture, and
wherein a passage extends, from a climate-controlled space
inside the building, upwardly through the roof aperture and
through the closure support structure, the apparatus compris-
ing a plurality of closure members adapted to be mounted on
the roof and about the aperture in the roof thereby to provide
the closing off of access to the aperture, the closure members
comprising (i) a first elongate side rail, (ii) a second elongate
side rail, (iii) an upper diverter, (iv) a lower closure, compris-
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ing a bottom portion and an upper rail, the bottom portion
comprising (A) a closure web adapted to extend upwardly
from a panel flat, and (B) a lower flange extending generally
perpendicularly from the closure web in a first direction, the
upper rail being mounted to the closure web and extending, as
a bearing panel, from the closure web in a direction in com-
mon with the lower flange.

In some embodiments, the apparatus is assembled into a
closure support structure and mounted on a roof of a building
about an aperture in the roof, the lower flange extending, from
the closure web, toward the roof aperture, the upper rail lying
in overlying relationship with respect to the lower flange and
extending, from the closure web, toward the roof aperture.

In some embodiments, the apparatus is assembled into a
closure support structure and mounted on a roof of a building
about an aperture in the roof, and further comprises a closure
panel, such as, without limitation, a skylight lens or lens
assembly, or a smoke vent, mounted over the closure support
structure and closing off access to the roof aperture.

In a third family of embodiments, the invention compre-
hends a method of mounting a load to a metal roof of a
building, the method comprising mounting a closure support
structure to the metal roof about an aperture in the roof, the
metal roofhaving upstanding ribs at joints between respective
metal roof panels, and panel flats between the ribs, and further
comprising mounting first and second side rails in side-by-
side relationship to adjacent ones of the ribs across a single
panel flat and beside the roof aperture; mounting an upper
diverter between the first and second side rails, across the
panel flat and closing off access to the roof aperture at an
upper end of the roof aperture; mounting a lower closure
between the first and second side rails, across the panel flat
and closing off access to the roof aperture at a lower end of the
roof aperture, the lower closure comprising a bottom portion
and an upper rail, the bottom portion comprising a closure
web and a lower flange extending transversely to the closure
web, the method further comprising (i) mounting the lower
closure to the roof panel by driving fasteners through the
lower flange and into the roof panel in the panel flat, with the
lower flange extending from the closure web toward the roof
aperture, and (ii) subsequently mounting the upper rail to the
closure web, with a bearing panel of the upper rail extending
from the closure web toward the roof aperture such that the
bearing panel is in an overlying relationship over the lower
flange.

In some embodiments, the method further comprises
mounting a closure structure over the closure support struc-
ture and thereby closing off access to the roof aperture from
outside the building.

In a fourth family of embodiments, the invention compre-
hends apparatus adapted to be assembled to form a closed-
perimeter closure support structure and mounted on a roof of
abuilding about a perimeter of an aperture extending through
the roof of the building, the closure support structure extend-
ing from a first upper end thereof on the roof'to a second lower
end thereof on the roof, and extending in an upwardly direc-
tion from the roof of the building and closing off access to the
aperture from any side of the aperture, and wherein a passage
extends, from a climate-controlled space inside the building,
upwardly through the roof aperture and through the closure
support structure, the apparatus comprising (i) first and sec-
ond elongate side rails adapted to be mounted to the roof in
end-to-end relationship as a first side of the closure support
structure, with the first side rail being disposed toward the first
upper end of the closure support structure and the second side
rail being disposed toward the second lower end ofthe closure
support structure, and with a first joint being defined between
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the first and second side rails, (ii) third and fourth elongate
side rails adapted to be mounted to the roof in end-to-end
relationship as a second opposing side of the closure support
structure, with the third side rail being disposed toward the
first upper end of the closure support structure and the fourth
side rail being disposed toward the second lower end of the
closure support structure, and with a second joint being
defined between the third and fourth side rails, (iii) an upper
diverter adapted to extend between the first and third side rails
at the first upper end of the closure support structure, (iv) a
lower closure adapted to extend between the second and
fourth side rails at the second lower end of the closure support
structure, and (v) first and second mating strips adapted to
extend across the roof aperture, from side rail to side rail,
between the upper end and the lower end of the closure
support structure, the first and second mating strips being
adapted to be mounted to respective ones of the side rails and
to be mated to each other so as to close a joint therebetween.

In some embodiments, the first and second mating strips
further comprise bearing panels adapted to receive closure
structure thereon, overlying portions of the roof aperture.

In some embodiments, the apparatus is assembled into a
closure support structure and mounted on a roof of a building
about an aperture in the roof, a first side of the closure support
structure comprising the first and second elongate side rails, a
second opposing side of the closure support structure com-
prising the third and fourth elongate side rails, the upper
diverter extending between the first and second sides at the
first upper end of the closure support structure, the lower
closure extending between the first and second sides at the
second lower end of the closure support structure, the firstand
second mating strips extending across the roof aperture
between the first upper end and the second lower end, the first
and second mating strips being mounted to respective ones of
the side rails and being mated to each other so as to close a
joint therebetween.

Insome embodiments, the side rails, the upper diverter, and
the lower closure, define bearing panels which collectively
extend about an outer perimeter of the closure support struc-
ture in a common imaginary plane, first and second mating
strips extending across the roof aperture intermediate the
upper and lower ends of the closure support structure and also
including bearing panels in the same imaginary plane,
thereby to define a first bearing panel perimeter adapted to
receive a first closure panel over a first portion of the roof
aperture, and a second bearing panel perimeter adapted to
receive a second closure panel over a second portion of the
roof aperture.

In some embodiments, the apparatus further comprises
first and second closure panels over the respective first and
second portions of the roof aperture.

In some embodiments, the first and second closure panels,
collectively with minor portions of the closure support struc-
ture, overlie the entirety of the single roof aperture.

The present invention will be further appreciated and
understood when considered in combination with the follow-
ing description and accompanying drawings. It will be under-
stood, however, that the following description is by way of
illustration and not of limitation. Certain changes and modi-
fications can be made within the scope of the invention with-
out departing from the spirit of the invention, and the inven-
tion includes all such changes and modifications.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a roof profile of a metal roof of the type known as
the standing seam roof.
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FIG. 2 is a roof profile of a metal roof of the type known as
an architectural standing seam roof.

FIG. 3 is aroofprofile of a metal roof of the type commonly
referred to as a snap seam roof.

FIG. 4is aroofprofile of a metal roof of the type commonly
referred to as an exposed fastener roof.

FIG. 5is aroofprofile of a metal roof of the type commonly
known as a foam core roof.

FIG. 6 is a side view showing major components of a
skylight system of the invention, installed on a metal roof.

FIG. 7 is a top plan view of the installed skylight system of
FIG. 6, showing placement of the skylights and the direction
of water flow around the skylights.

FIG. 7A is a cut-away pictorial view showing the upper
diverter mounted in the rail gap.

FIG. 8A is a cross sectional view showing the connections
of'the rails to the rib elevations of a metal panel roof where the
panel flat has been removed; the rail structure being affixed to
the surfaces of adjacent rib elevations, wherein the portion of
the underlying insulation which is to be removed is shown
above a dashed outline, and a gap plug has been installed
between the standing seam and the rail on the right side of the
drawing, providing relatively solid mass in the gap between
the folded-over standing seam and the side of the rail.

FIG. 8A1 is an enlarged end view of a rail mounted at a
standing seam, and illustrating a gap plug in the space
between the outer panel of the rail and the metal roof seam,
under the turned-over edges of the seam.

FIG. 8B shows a cross-section as in FIG. 8A, after removal
of'that portion of the insulation which was to be removed, and
the insulation facing sheet cut down the middle along the
length of the aperture/opening in the metal roof.

FIG. 8C shows a cross-section as in FIGS. 8A and 8B
wherein the insulation facing sheet on one side of the aper-
ture/opening has been raised and tucked into the cavity in the
rail, and is being held in the cavity by a thermally-insulating
compressible foam retainer rod.

FIG. 8D shows a cross-section as in FIGS. 8 A-8C wherein
the facing sheet on both sides of the aperture/opening has
been tucked into the rail cavity and is being held in the cavity
by the foam retainer rod shown in FIG. 8C; and the skylight
lens subassembly has been mounted to the rails, serving as a
closure of the aperture in the metal roof.

FIG. 9 is a perspective view partially cut away showing
internal structure of the system as installed on the rib eleva-
tions of a metal roof.

FIG. 10 is a perspective view of the upper diverter showing
trailing closure flaps extending from the ends of the interme-
diate end panel, and closed over the upright sides of the
respective side rails.

FIG. 11 is a top view of the upper diverter wherein trailing
closure flaps extend from of the ends of the intermediate end
panel and define acute angles with upright sides of respective
side rails, before the trailing closure flaps are closed over the
upright sides of the side rails.

FIG. 12 is a front elevation view of the upper diverter.

FIG. 13 is a perspective view of the lower closure.

FIG. 13A is a cross-section taken at 13A-13A of FIG. 13,
showing the relationships between the bottom portion of the
lower closure and the overlying flange, showing the insula-
tion facing sheet being held in the flange cavity by the ther-
mally-insulating foam retainer rod, with the screws which
mount the overlying flange to the bottom portion being
embedded in the thermally insulating foam retainer rod, and
showing a reinforcing plate under the flat of the metal roof
panel at the lower closure, whereby the joint between the
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bottom flange of the bottom portion of the lower closure and
the flat of the roof panel is supported by the reinforcing plate.

FIG. 14 is a top view of the lower closure.

FIG. 15 is a front plan view of the lower closure.

FIG. 16 is a perspective view, partially cut away, showing
an end joint between facing ends of adjacent skylights of the
system.

FIG. 17A show additional detail of the joint between facing
ends of adjacent skylights.

FIG. 18 shows an exploded pictorial view of a rail connec-
tor aligned with abutting rail ends and wherein the connector
bridges the butt joint between rails which adjoin each other
end to end, thus providing both reinforcement of the joint and
enhanced sealing of the joint against intrusion of water.

The invention is not limited in its application to the details
of construction, or to the arrangement of the components set
forth in the following description or illustrated in the draw-
ings. The invention is capable of other embodiments or of
being practiced or carried out in various other ways. Also, itis
to be understood that the terminology and phraseology
employed herein is for purpose of description and illustration
and should not be regarded as limiting. Like reference numer-
als are used to indicate like components.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

The products and methods of the present invention provide
a load support structure, for use in installing various exterior
roof loads, including structures which close off apertures in
metal roofs. For purposes of simplicity, “closure support
structure” will be used interchangeably to mean various
forms of closed-perimeter structures which are mounted on
ribs of raised elevation metal roof structures, including across
the flat of a roof panel, and which collectively define an
upstanding enclosing wall which defines a surrounded space
about an aperture in a roof, and supports either a closure over
the aperture, or a conduit which extends through the roof
aperture. Skylight assemblies and smoke vents are non-lim-
iting examples of closures over such roof apertures. Air han-
dling operations such as vents, air intake, and air or other
gaseous exchange to and/or from the interior of the building
are non-limiting examples of operations where conduits
extend through the roof aperture. In the case of roof ventila-
tion, examples include simple ventilation openings, such as
for roof fans, and smoke vents, which are used to allow the
escape of smoke through the roof during fires. In the case of
exterior loads on the roof, where no substantial roof aperture
is necessarily involved there can be mentioned, without limi-
tation, such loads as air conditioners, air handlers, solar pan-
els and other equipment related building utilities, and/or to
controlling water or air temperatures inside the building. The
only limitation regarding the loads to be supported is that the
magnitude of a load must be within the load-bearing capacity
of the roof panel or panels to which the load is mounted.

The number of skylights or other roof loads can vary from
one load structure, to as many load structures as the building
roof can support, limited only by the amount of support
available from the respective roof panels to which the load is
attached.

The invention provides structure and installation pro-
cesses, as a closure system which utilizes the beam strength of
the major rib structures, in the roof panels, as the primary
support structure for mounting and fastening the e.g. skylight
assembly to the roof. Typical conventional skylight installa-
tions do not allow for skylights to be mounted to each other,
end to end, in continuous runs without intervening roof struc-
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ture along the lengths of such runs. Rather, typical conven-
tional skylight installations use a curb construction surround-
ing and supporting each skylight lens, the curb structure being
typically 2-4 times wider than the metal roof panels and
extending through the roof aperture from mounting locations
inside the climate-controlled building envelope. The widths
of skylights of the invention generally correspond to the
widths of the metal roof panels to which such skylights are
mounted. Thus, such conventional skylight curb structures
are typically 2-4 times wider than the skylight support struc-
ture used in the present invention.

One family of closure support systems of the invention
comprehends a skylight system which does not require sup-
port from the building framing inside the climate-controlled
building enclosure for the purpose of supporting the skylight
installation. Neither does the skylight system of the invention
require a separate curb construction surrounding each sky-
light lens to separately support or mount or attach each sky-
light to the roof. Rather, the closure support structure of the
invention, which supports such skylights, is overlaid onto,
and mounted to, the roof panels, and exposes the closure
support structure to the same ambient weather conditions
which are experienced by the surrounding roof panels,
whereby the closure support structure experiences approxi-
mately the same thermal expansions and contractions as are
experienced by the respective roof panel or panels to which
the closure support structure is mounted. This is accom-
plished through direct attachment of the closure support
structures of a skylight of the invention to the underlying
metal roofing panels. According to such roof mounting, and
such ambient weather exposure, expansion and contraction of
the closure support structure generally coincides, at least in
direction, with concurrent expansion and contraction of the
metal roof panels.

Referring now to the drawings, a given metal roof panel
generally extends from the peak of the roof to the respective
eave. Skylight systems of the invention contemplate the
installation of two or more adjacent skylight assemblies in an
end to end relationship along the major rib structure of a given
such metal roof panel on the building whereby the individual
skylight assemblies are installed in strips over a continuous,
uninterrupted aperture in the metal roof, the aperture extend-
ing along a line which extends from the roof ridge to a cor-
responding eave.

Skylight systems of the invention can be applied to various
types of ribbed roof profiles. FIG. 1 is an end view showing a
roof profile of a metal roof of the type known as a standing
seam roof. These include the “standing seam” roof, which has
trapezoidal elevated elongate major ribs 32 typically 24" to
30" on center. Each roof panel 10 also includes a panel flat 14,
and may include a shoulder 16 between a rib 32 and the panel
flat. The elevated ribs on a given panel cooperate with corre-
sponding elevated elongate ribs on next-adjacent panels, thus
forming standing seams 18. Seams 18 represent the edges of
adjacent roof panels, folded one over the other, to form elon-
gate joints at the side edges of the respective roof panels. The
rib elevations on respective adjacent panels are folded over
such that the standing seams function as folded-over raised
joints between the respective panels, thus to inhibit water
penetration of the roof at the standing seams/joints.

FIG. 2 is an end view showing the roof profile of a metal
roof of the type known as an architectural standing seam roof,
which uses a series of overlapping architectural standing
seam panels 20. Each panel 20 comprises a panel flat 14, and
a rib element of an architectural standing seam 28 on each
side of the panel.
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FIG. 3 is an end view showing the roof profile of a metal
roof of the type commonly referred to as an “R panel” or
exposed fastener panel 30. Each panel has elements on oppos-
ing sides of a panel flat 14 which, with the rib elements of
adjacent panels, form ribs 32. Adjacent R panels are secured
to the roof by fasteners 35. Atside lap 38, overlapping regions
of'adjacent panels are secured to each other by stitch fasteners
39. Trapezoidal major ribs of the R panel roof are most
typically formed at 8 inches to 12 inches on center.

FIG. 4 is an end view showing the roof profile of a metal
roofofthe type commonly referred to as a snap rib seam panel
40. Snap seam panels 40 have a panel flat 14 and a standing
seam or snap seam 48 where the adjacent panels meet.

FIG. 5 is an end view showing a roof profile of a metal roof
of the type commonly referred to as a foam core panel 50.
Such roof has a rib 32, a liner panel 53, a panel flat 14 and a
foam core 57. Overlapping regions 58 of adjacent panels are
secured to each other by fasteners 59.

A skylight/ventilation closure support structure is illustra-
tive of closure structures of the invention which close off
roof-penetrating apertures. Such closure support structure
includes a rail and closure structure which surrounds the
aperture in the roof, and which is adapted to be mounted on,
and supported by, the prominent standing elevations, standing
rib structures, or other upstanding elements of conventional
such roof panels, where the standing structures of the roof
panels, namely structure which extends above the panel flats,
e.g. at seams/joints where adjoining metal roof panels are
joined to each other, provides the support for the closure
support structures. A such closure structure is secured to the
conventional metal roofing panels, and surrounds a roof aper-
ture formed largely in the intervening flat region of a single
metal roof panel.

FIG. 6 shows first and second exemplary closure support
structures 100, mounted to a sloping metal standing seam
panel roof 110, and overlain by closures defined by first and
second skylight lens assemblies 130.

FIG. 7 shows a portion of the roof 110 of FIG. 6, in dashed
outline. The roof has a raised rib 32, a panel flat 14, shoulder
16 and standing seam 18. Given that water generally seeks the
lowest level available at any given location, any water on a
given roof panel tends to congregate/gather on the panel flat
whereby, except for any dams across the panel flat, the water
line is generally limited to the panel flat. Thus, rib 32, shoul-
der 16, and standing seam 18 are all typically above the water
line. Also depicted in FIGS. 6 and 7 are ridge cap 120 of the
sloping metal panel roof structure, and cutaway regions, or
gaps 122 in the raised ribs 32, the gaps being formed to
facilitate installation of the closure system, as described more
fully following.

Skylight assembly 130, which is part of the aperture clo-
sure system, generally comprises a skylight lens frame 132
mounted to the closure support structure and extending about
the perimeter of a given closure support structure, in combi-
nation with a skylight lens 134 mounted to, and overlying,
frame 132. An exemplary such skylight lens is that taught in
U.S. Pat. No. 7,395,636 Blomberg and available from Sunop-
tics Prismatic Skylights, Sacramento, Calif.

Still referring to FIGS. 6, 7, and 7A, closure support struc-
ture 100 of the invention, as applied to a skylight installation,
includes a rail and closure structure 140. Such rail and closure
structure includes one or more first side rails 142 and one or
more second side rails 144 (FIGS. 8A, 8A1), an upper diverter
146 disposed at an up-slope end of the enclosing wall of
support structure 140, adjacent rib cutaway section, or gap
122, and a lower closure 150 at a down-slope end of the
enclosing wall. As shown in FIG. 7A, a lateral leg 147 of the
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upper diverter is located in gap 122, filling the bottom and
lower side of the gap and carrying water laterally across the
width of the respective rib, to the panel flat 14 of the adjacent
roof panel, thus to transport the water away from the upper
end of the skylight and to prevent the water from leaking
through the roof opening. Rail and closure structure 140 also
includes support plates, connectors, bridging members, and
rubber or plastic plugs to make various connections to the rail
and closure structure elements as well as to close gaps/spaces
between the various rail and closure structure elements, and
between the roof panels and the rail and closure structure
elements, thus to complete the seals which prevent water
leakage about the skylight and its associated aperture in the
roof.

FIGS. 7 and 7A show how gap 122 in rib 32, in combina-
tion with upper diverter 146, provides for water flow, as
illustrated by arrows 200, causing the water to move laterally
along the roof surface, over lateral leg 147 of the upper
diverter, and down and away from the roof ridge cap 120 in
panel flat 14 of the roof panel which is next adjacent the roof
structures which support the respective e.g. skylight.

Lower closure 150 closes off the roof aperture from the
outside elements at the lower end of the e.g. skylight or strip
of skylights, thus to serve as a barrier to water leakage at the
lower end of the aperture in the roof.

Referring now to FIGS. 8A and 8Al, a cross section
through rib 32, and associated closure support structures 100
shows securement of the closure support structures 100 to
standing rib portions of the standing seam panel roof 110.
FIG. 8A depicts the use of ribs 32 to support side rails 142 and
144 on opposing sides of the panel flat 14. Each rail 142 or
144 has a lower rail shoulder 242 and a rail upper support
structure 236. Rail upper support structure 236 has a gener-
ally vertically upstanding outer panel 238, a generally hori-
zontal rail upper flange or bearing panel 240, and a rail inside
panel 244. Inside panel 244 extends toward outer panel 238 at
an included acute angle of about 75 degrees between panel
240 and panel 244. Outer panel 238, bearing panel 240, and
inside panel 244 each define a cavity wall, and such cavity
walls collectively define a cavity 264 in the upper portion of
the respective side rail.

Rail shoulder 242 is shaped to fit closely over the outside of
the roof rib 32, and is secured to roof rib 32 by fasteners 310
spaced along the length of the rib.

In eachrib joint, the edges of the two roof panels are folded
together, one over the other, leaving a space 239 between the
bottom edges of the folded over panel edges and the under-
lying top flat surface 241 of the rib. Where the space 239 faces
the outer panel of the rail, as at the right side of FIG. 8A, and
as shown in FIG. 8A1, a gap plug 243 is disposed in space 239
between the turned-over edge of the standing seam and the
outer panel of the rail. Gap plugs 243 are used both where the
upper diverter meets the side rails and where the lower closure
meets the side rails.

Where space 239 faces away from outer panel 238 of the
side rail, as at the left side of FIG. 8 A, the flat surface of outer
panel 238 can be brought into a close enough relationship
with the standing seam that any spaces between the standing
seam and the outer panel can be closed by pliable tube seal-
ants. Thus, no gap plug is typically used between outer panel
238 and the standing seam where the edge of the seam is
turned away from the outer panel.

Gap plug 243 is relatively short, for example about 1.5
inches to about 2.5 inches long, and has a width/height cross-
section, shown in FIG. 8A1, which loosely fills space 239.
The remainder of the space 239, about plug 243, namely
between plug 243 and outer panel 238, and between plug 243
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and the standing seam, is filled with e.g. a pliable construction
sealant 245. Such sealant is shown in FIG. 8A1 as a solid dark
outline about plug 243. Plug 243 thus provides a solid fill
piece at spaces 239 where there is some risk of water entry
into the aperture, and where the space 239 is too large for
assurance that a more pliable sealant can prevent such water
entry.

A gap plug 243 is made of a relatively solid, yet resilient,
e.g. EPDM (ethylene propylene diene monomer) rubber,
which provides relatively solid e.g. relatively non-pliable
mass in space 239 between the folded-over standing seam and
outer panel 238 of the rail, and relatively pliable, putty-like,
tape mastic and tube caulk or the like are used to fill the
relatively smaller spaces which remain after the gap plug has
been inserted in the respective gap/space. Bearing panel 240,
at the top of the rail, is adapted to support skylight frame 132,
seen in FIG. 8D. Inside panel 244 of the rail extends down
from the inner edge of bearing panel 240. Capture panel 246
extends at an obtuse included angle, illustrated at about 135
degrees, from the lower end of inside panel 244.

Referring back to FIG. 8A, insulation 248 is shown below
the aperture 249 in the metal roof panel. Insulation 248 has a
facing sheet 250 underlying a layer of e.g. fiberglass batt
material 252. Dashed line 254 outlines the approximate por-
tion of the fiberglass batt material which is to be removed. An
edge portion 256 of batt material is left extending into aper-
ture 249 for use described e.g. with respect to FIG. 8C.

Rail and closure structure 140 is representative of closure
support structure 100. Rails 142, 144 fit closely along the
contours of ribs 32. Upper diverter 146 and lower closure 150
have contours which match the cross-panel contours of the
respective ribs 32 as well as flats 114. The various mating
surfaces of structure 140 and roof 110 can be sealed in various
ways known to the roofing art, including caulk or tape mastic.
Plastic or rubber fittings or inserts such as plugs 243 and 460
can be used to fill larger openings at the rails and ribs.

FIG. 8B shows the insulation batt material, marked with a
dashed outline in FIG. 8A, removed from its position under
the central portion of the aperture in the metal roof panel,
cleaning substantially all of the batt material from that portion
of'the facing sheet. The facing sheet is then cut the full length
of the roof-penetrating aperture 249 over which the one or
more skylight lenses are to be installed. At the ends of aper-
ture 249, the cut is spread to the corners of the aperture. A such
“Y”-shaped cut 262 is illustrated at the upper end of the
aperture in FIG. 7A, wherein the ends of the “Y” extend to
approximately the upper corners of the aperture.

FIG. 8C shows one side of the facing sheet lifted out of the
aperture 249. The facing sheet and edge portion 256 of the
insulation batting have been raised. A resilient foam retaining
rod 260 has been forced into cavity 264 in the rail, with the
insulation product extending up alongside, and contacting,
the outer panel and captured, and being held, between the
retaining rod and the rail surfaces which define cavity 264,
which holds the insulation batting of edge portion 256 against
the respective rib 32. Facing sheet 250 enters cavity 264
against outer panel 238 of the rail, extends up and over/about
rod 260 in the cavity, and thence extends back out of cavity
264 to a terminal end of the facing sheet outside cavity 264.
Thus, rod 260 positions edge portion 256, as thermal insula-
tion, against rib 32, and also positions the facing sheet vapor
barrier between the climate-controlled space 266 inside the
building and the perimeter of the closure support structure.

The uncompressed, rest cross-section of rod 260 in cavity
264 is somewhat greater than the slot-shaped opening 268
between inside panel 244 and outer rail panel 238. Thus
retainer rod 260 necessarily is deformable, and the cross-
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section of the rod is compressed as the rod is being forced
through opening 268. After passing through opening 268, rod
260 expands against panels 238, 240, 244 of the cavity while
remaining sufficiently compressed to urge facing sheet 250
against panels 238, 240, 244, and 246 of the cavity whereby
facing sheet 250 is assuredly retained in cavity 264 over the
entire length of the rail or rails. A highly resilient, yet firm,
polypropylene or ethylene propylene copolymer foam is suit-
able forrod 260. A suitable such rod, known as a “backer rod”
is available from Bay Industries, Green Bay, Wis.

Upper diverter 146 and lower closure 150, discussed in
more detail hereinafter, extend across the flat of the metal roof
panel adjacent the upper and lower ends of roof aperture 249
to complete the closure of closure support structure 100 about
the perimeter of the skylight aperture. The upper diverter and
the lower closure have upper support structures 237 having
cross-sections corresponding to the cross-sections of upper
support structures 237 of rails 142, 144. Those upper support
structures thus have corresponding flange cavities which are
used to capture facing sheet 250 at the upper diverter and
lower closure. Thus, the facing sheet is trapped in a cavity at
the upper reaches of the rail and closure structure about the
entire perimeter of the rail and closure structure. Bridging
tape or the like is used to bridge between the side portions and
end portions of insulation facing sheet 250, such that the
facing sheet completely separates the interior of skylight
cavity 274 from the respective elements of closure support
structure 100.

FIG. 8D shows facing sheet 250 trapped in the rail cavities
on both sides of the roof aperture. FIG. 8D further shows the
skylight subassembly, including frame 12 and lens 134,
mounted to rails 142, 144. A sealant 330 is disposed between
bearing panel 240 and skylight frame 132, to seal against the
passage of water or air across the respective joint. A series of
fasteners 300 extend through outer panel 238 of the rail and
extend into resilient rod 260, whereby rod 260 insulates the
inside of the roof aperture from the temperature differential,
especially cold, transmitted by fasteners 300, thereby to avoid
fasteners 300 being a source of condensation inside the sky-
light cavity 274, namely below the skylight lens. In addition,
frame 132 provides a thermal break between the inside of the
frame and the ambient environment.

In FIG. 9 a partially cut away perspective view of rail and
closure structures 140 is used to show support of the rail and
closure structure by standing seam panel roof 110, particu-
larly the elevated rib 32 providing the structural support at the
standing seams. FIG. 9 illustrates how the rail and closure
structures cooperate with the structural profiles of the roof
panels of the metal roof structure above and below the sky-
lights, including following the elevations and ribs in adjacent
ones of the panels, and thereby providing the primary support,
by the roof panels, for the loads imposed by the skylights. In
this fashion, the closure support structures of the invention
adopt various ones of the advantages of a standing seam roof,
including the beam strength features of the ribs at the standing
seam, as well as the water flow control features of the standing
sea.

Most standing seam roofs are seamed using various clip
assemblies that allow the roof panels to float/move relative to
each other, along the major elevations, namely along the
joints between the respective roof panels, such joints being
defined at, for example, elevated ribs 32. By accommodating
such floating of the panels relative to each other, each roof
panel is free to expand and contract according to e.g. ambient
temperature changes irrespective of any concurrent expan-
sion or contraction of the next-adjacent roof panels. Typi-
cally, a roof panel is fixed at the eave and allowed to expand
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and contract relative to a ridge. In some roofs, the panels are
fixed at midspan, whereby the panels expand and contract
relative to both the eave and ridge.

The design of the skylight systems of the invention takes
advantage of such floating features of contemporary roof
structures, such that when skylight assemblies of the inven-
tion are secured to respective rib elevations as illustrated
herein, the skylight assemblies, themselves, are supported by
the roof'panels at ribs 32. Thus, the skylight assemblies, being
carried by the roof panels, move with the expansion and
contraction of the respective roof panels to which they are
mounted.

FIG. 9 shows panel flat 14, rib 32, and shoulder 16, as well
as standing seam 18. Ridge cap 120 is shown at the roof peak.
Gap 122 in a rib 32 is shown at upper diverter 146.

As seen in FIG. 8D, skylight frame 132 is secured by a
series of fasteners 300 to rail and closure structure 140 at side
rails 142 and 144, and rails 142 and 144 are secured to ribs 32
by a series of fasteners 310.

In the process of installing a skylight system of the inven-
tion, a short length of one of the ribs 32, to which the closure
support structure is to be mounted, is cut away, forming gap
122 in the respective rib, to accommodate drainage at the
upper end of the rail and closure structure (toward ridge cap
120). Such gap 122 is typically used with standing seam,
architectural standing seam, and snap seam roofs, and can be
used with any other roof system which has elevated elongate
joints and/or ribs. In some instances, the ribs on both sides of
the skylight may be cut.

The retained portions of rib 32, namely along the full
length of the skylight as disposed along the length of the
respective roof panel, provide beam-type structural support,
supporting side rails 142 and 144 and maintaining the con-
ventional watertight seal at the joints between roofing panels,
along the length of the assembly. Portions of ribs 32, inside
cavity 274, may be removed to allow additional light from
skylight lens 130 to reach through the respective roof open-
ing/aperture.

As part of the installation of upper diverter 146, a stiffening
plate structure 148, illustrated in FIG. 7 and following the
width dimension contour of the roof panel, is placed against
the bottom surface of the respective roof panel at or adjacent
the upper end of the aperture in the roof. Self-drilling fasten-
ers 430 (FIG. 7A) are driven through a lower flange of upper
diverter 146, described more fully hereinafter, through the
metal roof panel and into stiffening plate structure 148, draw-
ing the diverter, the roof panel, and the stiffening plate struc-
ture into facing contact with each other and thus trapping the
roof panel between the stiffening plate and the diverter and
closing off the interface between the panel and the diverter.
Thus, stiffening plate structure 148 acts as a nut for tightening
fasteners 430. Caulk or other sealant can be used to further
reinforce the closure/sealing of the diverter/roof panel inter-
face.

Stiffening plate 148 can also be used to provide lateral
support, connecting adjacent ribs 32 to each other. Stiffening
plate 148 is typically steel or other material sufficient to
provide a rigid support to the skylight rail and closure struc-
ture at diverter 146.

Rail and closure structure 140 is configured such that the
skylight subassembly can be easily fastened directly to the
rails with rivets or other fasteners such as screws and the like
as illustrated at 310 in FIG. 8D. The rail and closure structure
140 may also be designed to accept a safety/security guard,
which acts as fall protection in the skylight aperture, before
and/or while the skylight lens subassembly is installed.
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Looking now to FIGS. 7A, and 10 through 12, upper end
diverter 146 extends between rails 142, 144, and provides end
closure, and a weather tight seal, of the rail and closure
structure, at the upper end of the roof aperture, and diverts
water around the upper end of the aperture, to the flat portion
114 of an adjacent panel. Diverter 146 generally fits the
profile of the uncut rib 32, and thus generally overlies the
uncut rib as suggested by rib mating surface 440 in FIG. 10,
across the panel flat from the cut away gap 122. The upper
ends of side rails 142 and 144 abut the downstream side of
diverter 146 and the height of diverter 146 closely matches the
height of the side rails. Bearing panel 400 of diverter 146 thus
acts with bearing panels 240 of side rails 142 and 144, and an
upper surface of lower closure 150, to form the upper surface
of the rail and closure structure, to which the skylight lens
frame 132 is mounted, as well as surrounding a channel which
extends upwardly from the corresponding aperture in the roof
panel.

Lower flange 410 of diverter 146 runs along, and parallel
to, panel flat 14 of the respective roof panel. Diverter 146 also
has a diversion surface 420, and fastener holes 430 along
lower flange 410. Diversion surface 420 is, without limita-
tion, typically a flat surface defining first and second obtuse
angles with lower flange 410 and intermediate end panel 415.
As indicated in FIG. 10, diversion surface 420 has relatively
greater width “W1” on the side of the closure structure which
is against the rib which is not cut, and a relatively lesser width
“W2”, approaching a nil dimension, adjacent rib gap 122,
thus to divert water toward gap 122.

Atthe end of lower flange 410, which is closer to the closed
rib, is a rib mating surface 440. At the end of lower flange 410
which is closer to the cut rib is a rib sealing portion 450 of the
end panel 415, which functions as an end closure of the rib 32
on the lower side of gap 122, and further functions to divert
water across the respective rib 32 and onto the flat 14 portion
of'the roofpanel. Rib sealing portion 450 extends through gap
122 and across the respective otherwise-open end of the rib.
Hard rubber rib plugs 460, along with suitable tape mastic and
caulk or other sealants, are inserted into the cut ends of the rib
on both the upstream side and the downstream side of the rib
at gap 122. The upstream-side plug, plus tube sealants, serve
as the primary barrier to water entry on the upstream side of
gap 122. Sealing panel portion 450 serves as the primary
barrier to water entry on the downstream side of gap 122, with
plug 460, in combination with tube sealant, serving as a
back-up barrier.

The cross-section profiles of plugs 460 approximate the
cross-section profiles of the cavities inside the respective rib
32. Thus plugs 460, when coated with tape mastic and tube
caulk, provide a water-tight closure in the upstream side of the
cut rib, and a back-up water-tight closure in the downstream
side of the cut rib. Accordingly, water which approaches
upper diverter 146 is diverted by diversion surface 420 and
flange 410 and secondarily by flange 415, toward sealing
portion 450, thence through gap 122 in the rib, away from the
high end of closure support structure 100 and onto the flat
portion of the next laterally adjacent roof panel. Accordingly,
so long as the flow channel through gap 122 remains open,
water which approaches the skylight assembly from above
upper diverter 146 is directed, and flows through, gap 122 and
away from, around, the respective skylight assembly.

FIGS. 7A, 10, and 11 show diverter ears 270 on opposing
ends of the upper diverter. Ear 270 is shown in FIG. 11, in top
view, at an angle a. of about 45 degrees to the end of bearing
panel 400 of the diverter. FIG. 10 shows an ear 270 after the
upper diverter has been assembled to a rail, and the ear has
beenbent flat against the respective outer panel 238 of the rail.
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After the ear has been bent flat against the rail outer panel, ear
270 is secured to outer panel 140 by driving a screw through
aperture 276 and into the outer panel.

FIGS. 9,13, 13A, 14, and 15 show lower closure 150. The
lower closure is used to establish and maintain a weather tight
seal at the lower end of rail and closure structure 140, namely
at the lower end of roof aperture 249. As illustrated in FIGS.
9,13, and 15, the bottom of closure 150 is contoured to fit the
profiles of ribs 32 as well as to fit the contour of panel flat 14.
Bottom closure 150 abuts the lower ends of side rails 142 and
144, and the height of closure 150 matches the heights of side
rails 142, 144.

Referring to FIGS. 13, 13 A, lower closure 150 has a bottom
portion 510 and an upper rail 500 secured to the bottom
portion. Bottom portion 510 has a lower flange 522, as well as
a closure web 520. Lower flange 522 is in-turned, namely
flange 522 extends inwardly of closure web 520, toward the
roof aperture and includes fastener holes 530. A stiff, e.g.
steel, stiffener support plate 532 extends the width of the
panel flat under lower flange 522. Self-drilling screws 534
extend through holes 530, through the panel flat, and into the
stiffener support plate. Stiffener support plate 532 acts as a
nut for the respective screws 534, whereby the screws can
firmly secure the lower flange to the panel flat and providing
support to that securement. Tube sealants can be used to
enhance such closure.

Upper rail 500 is an elongate inverted, generally U-shaped
structure. A first downwardly-extending leg 524 has a series
of apertures spaced along the length of the rail, and screws
526 or other fasteners which extend through leg 524 and
through closure web 520, thus mounting rail 500 to bottom
portion 510.

Rail 500 extends, generally horizontally, from leg 524
inwardly and across the top of closure web 520, along bearing
panel 536 to inside panel 537. Inside panel 537 extends down
from bearing panel 536 at an included angle, between panels
536 and 537, of about 75 degrees to a lower edge 538.

Thus, the upper rail of the lower closure, in combination
with the upper region of closure web 520, defines a cavity 542
which has a cavity cross-section corresponding with the
cross-sections of cavities 264 of rails 142, 144. As with cavi-
ties 264 of the side rails, foam retaining rod 260 has been
compressed in order to force the rod through slot 544, cap-
turing the facing sheet 250 between the retaining rod and the
surfaces which define cavity 542. The facing sheet has been
raised. Facing sheet 250 traverses cavity 542 along a path
similar to the path through cavities 264. Thus, facing sheet
250 enters cavity 542 against the inner surface of lower flange
520, extends up and over/about rod 260 in the cavity, against
panels 536 and 537, and back out of cavity 542 to a terminal
end of the facing sheet outside cavity 542. The tension on
facing sheet 250 holds edge portion 256 of the batting against
bottom portion 510 of the lower closure.

The uncompressed, rest cross-section of rod 260 in cavity
542 is somewhat greater than the cross-section of slot-shaped
opening 544 between inside panel 537 and closure web 520,
whereby rod 260 is necessarily compressed while being
inserted through slot 544 and into cavity 542. After passing
through opening 544, rod 260 expands against panels 524,
536, and 537 of the cavity while remaining sufficiently com-
pressed to urge facing sheet 250 against panels 524, 536, and
537 whereby facing sheet 250 is assuredly retained in cavity
542.

As with screws 300 which mount the skylight assembly to
side rails 142, 144, upper diverter 146, and lower closure 150,
screws 526 extend through rail 500, through closure web 520,
and into rod 260, whereby rod 260 insulates the inside of the
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roof aperture from temperature differentials transmitted by
screws 526, thereby to avoid the fasteners being a source of
condensation inside space 274 below the skylight lens.

Upper rail 500 of the lower closure extends inwardly of
closure web 520 at a common elevation with bearing panels
240 of the side rails. Collectively, the bearing panels of side
rails 142, 144, lower closure 150, and upper diverter 146 form
a common top surface of the rail and closure structure, which
receives the skylight lens subassembly.

Closure 150 includes rib mating flanges 540 and 550, as
extensions of lower flange 522, to provide tight fits along ribs
32.

A salient feature of closure support structures 100, relative
to conventional curb-mounted skylights, is the reduction in
the number of roof penetrations, namely roof apertures,
required to provide daylight lighting to the interior of e.g. a
building, as multiple skylight assemblies can be mounted
along the length of a single elongate aperture in the roof,
whereby fewer, though longer, apertures can be made in the
roof. Namely, a single opening in the roof can extend along
substantially the full length of a roof panel, if desired, rather
than cutting multiple smaller openings along that same
length, and wherein the single aperture can provide for an
equal or greater quantity of ambient light being brought into
the building through a smaller number of roof apertures.

Another salient feature of closure support structures 100,
relative to conventional curb-mounted skylights, is the fact
that the full lengths of the entireties of the sides, namely the
side rails, are above the panel flats, namely above the water
lines of the respective metal roof panels.

Yet another salient feature of closure support structures
100, relative to conventional curb-mounted skylights, is the
provision of lateral leg 147 of the upper diverter, which
diverts water laterally away from the upper end of the skylight
installation/closure support structure.

Closure support structures of the invention are particularly
useful for continuous runs of e.g. skylights, where individual
skylights are arranged end to end between the ridge and the
eave of a roof. FIGS. 16, 17, and 17A show how the ends of
two adjacent skylight assemblies can be joined to each other,
end to end, in a strip of such skylight assemblies. Instead of
installing an upper diverter and a lower closure with each of
multiple skylight assemblies, rail 142A under the relatively
up-slope skylight represents an upper end of a first side rail
structure relatively up-slope on the roof, and abuts rail 142B
under the relatively down-slope skylight and represents a
lower end of the first side rail structure relatively down-slope
on the roof. Rails 142 A, 144 A are mounted by rail shoulders
242A, 242B to rib 32. A female mating strip 622 extends
across aperture 249 at the lower ends of a first pair of rails 142,
144, between rail 142 A and the corresponding rail 144 on the
other side of the aperture, including an intermediate portion
of'mating strip 622 displaced from both of side rails 142A and
the corresponding side rails 144, in a constant cross-section
illustrated in dashed outline in FIG. 17A. The extension of
female mating strip 622 across the aperture includes a bearing
panel 240F which extends between the opposing rails gener-
ally designated 142, 144. Securing panels 624F extend
beyond both ends of bearing panel 240F and down over outer
rail panels 238, only one panel 624F being shown, on the
opposing rails 142, 144. Securing panels 624F extend down
from bearing panel 240F and are secured to outer rail panels
238 by screws 626.

A male mating strip 630 extends across aperture 249 at the
upper ends of a second pair of abutting rails 142B and a
corresponding opposing rail 144, on the other side of the
aperture in a constant cross-section illustrated in dashed out-
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line in FIG. 17A. The extension of male mating strip 630
across the aperture includes a bearing panel 240M which
extends between the opposing rails generally designated 142,
144. Securing panels 624M extend beyond both ends of bear-
ing panel 240M and down over outer rail panels 238B, only
one panel 238B being shown, on the opposing rails 142, 144.
Securing panels 624M extend down from bearing panel
240M and are secured to outer rail panels 238 by screws 626.

Female mating strip 622 has a generally horizontally ori-
ented elongate receptacle/slot 632 under the trailing edge of
bearing panel 240F. Male mating strip 630 has a generally
horizontally oriented elongate protuberance 634 stepped
down from bearing strip 240F and extending from the leading
edge of bearing panel 240M. Protuberance 634 is received in
receptacle 632, thus to make the joint across aperture 249 for
receiving the end members of the frame 132 of the relatively
upstream and relatively downstream, skylight assemblies in
the respective skylight strip assembly. A bead of tube sealant
is laid in female receptacle 632 before protuberance 634 is
mated with receptacle 632. Additional tube sealant is applied
along the tops of mating strips 622 and 630 where bearing
panels 240F and 240M meet.

Athin strip of thermally insulating foam 636 can be applied
to the bottom surfaces of mating strips 622 and 630, bridging
the joint at receptacle 632 and secured temporarily to the tops
of'bearing panels 240F, 240M. Placement of first and second
skylight assembly frames 132 on the respective bearing pan-
els 240F, 240M then secures the ends of the foam on the tops
of the mating strips.

Mating strips 622 and 630 have been shown with the
female slot/receptacle and the male protuberance in horizon-
tal orientations. Similar mating strips can as well be designed
wherein the male protuberance extends upwardly from bear-
ing panel 240M; and the female receptacle is defined by awall
which extends upwardly from bearing panel 240F to a top,
and then downwardly in defining a downwardly-opening
elongate slot, both as illustrated in FIG. 16. Once again, the
female mating strip is typically on the relatively upstream
side of the joint and the male mating strip is on the relatively
downstream side of the joint.

In the process of installing the closure support structure,
the upper diverter is installed first, after cutting a small por-
tion of the aperture near the diverter. Then the remainder of
the roof aperture is cut in the respective roof panel and the
rails are installed. The lower closure and mating strips are
then installed, which defines the perimeter bearing surfaces
for each skylight assembly. The skylight assemblies are then
mounted on their perimeter bearing surfaces and secured to
the rails. Tube sealant and tape mastic are applied, as neces-
sary, at the respective stages of the process, including
between the facing surfaces of the rails and the ribs, to achieve
leak-free joints between the respective elements of the clo-
sure assembly. As an additional benefit, such sealant/mastic
between the rails and the ribs inherently operates as a thermal
break between the rails and the ribs.

The rails, with or without the upper diverter or the lower
closure, depending on the presence, or not, of an aperture in
the roof, can be installed on major rib elevations for any of the
aforementioned roof panel profiles relative to the included flat
portion of the respective roofing panel, so long as the rib
structure can adequately support the contemplated load.

Skylight assemblies of the invention can be connected end
to end for as long a distance as necessary to cover a roof
aperture, as each skylight assembly unit is supported by the
ribs 32 of the respective roof panel through respective rails
142, 144. The standing rib elevations extend longitudinally
along the full collective lengths ofthe respective rails, regard-
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less of the number of skylight assemblies which are used to
close off a given aperture in the roof. Water cannot enter over
the tops of the rails because of the sealant at 330. Water cannot
enter at the upper diverter at the uppermost skylight assembly
because of the seal properties provided by the upper diverter,
by bearing plate 148, and by the respective sealants, as well as
because of the diversion of water away from the upper end of
the strip of skylights through gap 122. Water cannot enter at
the lower end because of the seal properties provided by the
lower closure and by the sealants between the lower closure
and the respective roof panel. Water cannot enter between the
ends of the skylight subassemblies because of the tortuous
path through receptacle slot 632 in combination with the
sealants applied at the end-to-end joint

FIG. 18 shows an exploded pictorial view of the ends of
first and second rails in abutting relationship, which abutting
relationship is also illustrated in part in FIG. 17A, such as
where first and second skylights are arranged in a straight line
direction in end-to-end relationship over a single roof aper-
ture. Connecting plate 640 is configured to fit closely inside
the cavity cross-sections defined by the respective rails,
against the outer rail panels 238 and against the rail bearing
panels 240. Connecting plate 640 is shown aligned with the
abutting rail ends. The connecting plate is inserted into the
cavities in the rails, bridging the butt joint between the rails.
Apertures 644 in the connecting plate align with apertures
646 in the rails when the ends of the rails are in abutting
relationship. Screws or other known aperture-to-aperture fas-
teners are used to securely fasten connecting plate 640 to both
of'the rails. Tape mastic and tube caulk are used, as known in
the art for water seal closures, to fill the joint between the rail
panels and the reinforcing connecting plate. As illustrated in
FIG. 18, the length of connecting plate 640 is limited to the
area of the joint between the two side rails, and provides both
reinforcement of the joint and enhanced seal of the joint
against intrusion of water.

If desired, rails 142, 144, upper diverter 146, and lower
closure 150, can be increased in height to increase the dis-
tance/height between an upper portion of the rail and closure
structure and the respective underlying roof panel. In the
alternative, a height extension rail can be laid over or attached
to the top of the rail and closure structure to provide a corre-
sponding height increase. Such an extension can be produced
to interface with the upper flange of the rail and closure
assembly, to effectively raise the height of the skylight or
smoke vent to accommodate different depths or other design
features of the respective skylights, smoke vents, or other roof
loads, or to accommodate snow conditions, anticipated snow
depths, and the like. Where increased height is achieved by
adding extensions to the rails, the upper diverter, and the
lower closure, the elements of the rail and closure structure
can be produced to a standard height, with extensions being
used to elevate the overall height of the structure for such
varied purposes. Various forms for such extensions can be
suitable, and the skilled artisan will understand various ways
and means of designing and manufacturing such extensions to
achieve the goal of added elevation for the skylight lens.

As indicated above, the weight of the loads transferred by
rails 142, 144 is transferred directly to ribs 32 of the respec-
tive underlying roof panels along the full lengths of the clo-
sure support structures; and only a minor portion, if any, of
that weight is borne by the panel flat, and only at the high end
and atthe lower end of a load which overlies an aperture in the
roof. Thus, the weight of the rails, or of the rail and closure
assembly, is borne by the strongest elements of the roof
panels, namely the ribs.
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A wide variety of roof-mounted loads, in addition to sky-
lights and smoke vents, is contemplated to be mounted on
rails 142, 144. Where the load overlies an aperture in the roof,
the rail system provides for fewer apertures. Where the load
does not overlie an aperture in the roof, the rail system allows
the roof to carry the weights of a variety of loads without
penetrating the roof for the purpose of extending the support
path through openings in the roof to the underlying building
structural members, also without adding framing or other
bracing under the roof panels to support the weight of such
roof-mounted hardware, and thus avoiding water leaks asso-
ciated with such openings, so long as the weight of such
roof-mounted loads does not exceed the allowable load on the
ribs. And where a roof-mounted load is e.g. an air conditioner,
namely a load which does not require a roof opening, the
upper diverter and the lower closure can be omitted. Further,
in such instance, the rails can extend intermittently along the
lengths of ribs 32, or shorter lengths of rails 142, 144, such as
about 6 inches to about 12 inches length of such rails, can
underlie only the left and right sides of upper and lower ends
of the load.

The primary reason why the disclosed rail and closure
structures do not leak is that a great portion of the perimeter of
the closure, namely that which is defined by side rails 142,
144, is above the panel flat, namely above the water line on the
roof panel; and all associated roof penetrations, such as
screws 310 which mount the rails to the ribs, are above the
water line. With little or no standing water at the surface-to-
surface joints between the rails and the roof panels, even if the
sealant fails at the joint, no substantial quantity of water
routinely enters such failed joint because of the heights of
those joints above the water line.

As a general statement, rail and closure structures of the
invention close off the roof aperture from unplanned leakage
of e.g. air or water through the roof aperture. The rail and
closure structure 140 extends about the perimeter/sides of the
roof aperture and extends from the roofing panel upwardly to
the top opening in the rail and closure structure. The lens
subassembly overlies the top opening in the rail and closure
structure and thus closes off the top opening to complete the
closure of the roof aperture.

Closure support structure 100 thus is defined at least in part
by rail and closure structure 140 about the perimeter of the
roof opening, and skylight lens subassembly 130, or the like,
overlies the top of the rail closure structure and thus closes off
the top of the closure support structure over the roof aperture.

Rail and closure structure 140 has been illustrated in detail
with respect to one or more variations of the standing seam
roofs illustrated in FIGS. 1, 3, and 5. In light of such illustra-
tions, those of skill in the art can now adapt the illustrated rail
and closure structures, by modifying, shaping of the structure
elements, to support loads from any roof system which has a
profile which includes elevations, above the panel flat, using
standing joints or other raised elevations, such as, without
limitation, those illustrated in FIGS. 2 and 4, as the locus of
attachment to the roof.

While the figures depict a skylight, the rail structure, with
or without end closures, can be used to mount a wide variety
of loads on such roof, including various types of skylights,
smoke vents, air conditioning, other vents, air intakes, air and
other gaseous exhausts, electrical panels or switching gear,
and/or other roofloads, including roof-penetrating structures,
all of which can be supported on rail structures of the inven-
tion.

Although the invention has been described with respect to
various embodiments, this invention is also capable of a wide
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variety of further and other embodiments within the spirit and
scope of the appended claims.

Those skilled in the art will now see that certain modifica-
tions can be made to the apparatus and methods herein dis-
closed with respect to the illustrated embodiments, without
departing from the spirit of the instant invention. And while
the invention has been described above with respect to the
preferred embodiments, it will be understood that the inven-
tion is adapted to numerous rearrangements, modifications,
and alterations, and all such arrangements, modifications, and
alterations are intended to be within the scope of the appended
claims.

To the extent the following claims use means plus function
language, it is not meant to include there, or in the instant
specification, anything not structurally equivalent to what is
shown in the embodiments disclosed in the specification.

Having thus described the invention, what is claimed is:

1. Apparatus adapted to be assembled to form a closure
support structure, wherein said closure support structure
defines an upstanding enclosing wall having a top and extend-
ing about a perimeter of an aperture, wherein such aperture
extends through a roof of a building, such roof of such build-
ing comprising a plurality of elongate metal roof panels
which collectively define a plurality of elongate upstanding
ribs extending between a ridge and an eave of such building,
such ribs defining upstanding seams which have folded over
terminal edges of the respective adjacent roof panels, such
enclosing wall extending up from such roof and closing off
access to such aperture from any side of such aperture, said
apparatus comprising:

a plurality of closure members, having lengths, and being
adapted to be mounted on such roof and about such
aperture, said closure members, when assembled to each
other on such roof, collectively providing said enclosing
wall, the assembled closure members defining an outer
perimeter of said enclosing wall which separates a sur-
rounded space, over such aperture, from an ambient
environment outside such enclosing wall,

said enclosing wall comprising an upstanding outer panel,
one or more cavity walls extending from said upstanding
outer panel toward such aperture and defining respective
cavity portions in the respective said closure members,
said upstanding outer panel being disposed outwardly,
away from the aperture, relative to such cavity portions,

a layer of insulation being generally disposed under a such
metal roof panel about such aperture, edge portions of
said layer of insulation insulation extending upwardly
through such aperture, further comprising a rod holding
said layer of insulation in such cavity portion.

2. Apparatus as in claim 1, said closure members compris-

ing

(1) a first elongate side rail, comprising one or more elon-
gate rail panels which define a first such cavity portion
disposed, from the outer perimeter of said enclosing
wall, toward such aperture,

(i1) a second elongate side rail, comprising one or more
elongate rail panels which define a second such cavity
portion,

(ii1) an upper diverter, comprising one or more diverter
panels which define a third such cavity portion, and

(iv) a lower closure, comprising one or more lower closure
panels which define a fourth such cavity portion.

3. Apparatus as in claim 1, a closure panel being mounted
over said closure support structure and closing off access to
such surrounded space, and one or more fasteners mounting
said closure panel to said closure support structure, said fas-
teners terminating inside said rod.
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4. Apparatus as in claim 1, said apparatus being assembled
into a said closure support structure and mounted on such roof
of'such building about such aperture, such roof of such build-
ing comprising a sloping metal roof comprising a plurality of
metal roof panels, each such roof panel having opposing
sides, each such side of each panel defining a rib elevation,
and a single panel flat between such ribs,

said closure members comprising

(1) a first elongate side rail,

(ii) a second elongate side rail,

(iii) an upper diverter, and

(iv) a lower closure comprising a bottom portion and an
upper rail,
the bottom portion comprising

(A) a closure web extending upwardly from the
panel flat, and
(B) alower flange extending along, and generally at
an elevation of, the respective panel flat of a
given such metal roof panel, from said closure
web, toward the roof aperture, said lower flange
being secured to such roof panel at the panel flat,
said upper rail being mounted to said closure web and extend-
ing, as a bearing panel, from said closure web toward the roof
aperture, and extending, from said bearing panel, down-
wardly as an inside panel of the respective cavity portion,
spaced from said closure web.

5. Apparatus as in claim 4, further comprising a stiffener
support plate underlying said lower flange of said bottom
portion of said lower closure, and self-drilling fasteners
extending through said bottom portion, through the panel flat
of' the respective roof panel and into said underlying stiffener
support plate, said stiffener support plate acting as a nut for
the respective self-drilling fasteners whereby said self-drill-
ing fasteners hold said lower flange, such roof panel, and said
stiffener support plate firmly against each other, with such
roof panel between said lower flange and said stiffener sup-
port plate.

6. Apparatus as in claim 1, said apparatus being assembled
into a said closure support structure and mounted on a sloping
such roof of such building about such aperture,

said closure support structure comprising

(1) first and second elongate side rails extending in a first
straight-line direction mounted to such roof in end-
to-end relationship, and a first connecting plate
extending between and mounted to both of said first
and second side rails,

(ii) third and fourth elongate side rails extending in a
second straight-line direction mounted to such roofin
end-to-end relationship, and a second connecting
plate extending between and mounted to both of said
third and fourth side rails,

(iii) an upper diverter extending between said first and
third side rails at an up-slope end of said upstanding
enclosing wall, and

(iv) a lower closure.

7. A building, comprising a plurality of upright walls and a
roof, apparatus as in claim 1 being mounted on said roof of
said building.

8. Apparatus as in claim 1 wherein the cavity extends about
substantially the entirety of the outer perimeter of said enclos-
ing wall, and is disposed inwardly of the outer perimeter such
that the cavity path is between the outer perimeter and such
aperture.

9. Apparatus as in claim 1, said closure member elements
extending, from the inner surface of said enclosing wall, into
the surrounded space.
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10. Apparatus as in claim 1, said one or more cavity walls
and the respective upstanding seam defining a slot, and a
corresponding access path, along a full length of the respec-
tive said closure member.

11. Apparatus as in claim 1, a layer of insulation being
generally disposed under a such metal roof panel about such
aperture, such layer of insulation comprising a vapor barrier
sheet, and a layer of thermally-insulating batt material, edge
portions of said vapor barrier sheet extending upwardly
through such aperture, inwardly of the inner surface of said
enclosing wall and up alongside said outer panel and being
held inside a such cavity portion.

12. A closure support structure as in claim 11, further
comprising a rod engaging said insulation in a such cavity
portion.

13. A closure support structure mounted on a metal panel
roof of a building, such roof comprising a plurality of elon-
gate metal roof panels extending between a ridge and an eave
of such building, said closure support structure defining an
upstanding enclosing wall extending about a perimeter of an
aperture in such roof, such aperture extending through such
roof of such building, said closure support structure compris-
ing

a plurality of closure members, having lengths, mounted
on such roof about such aperture, said closure members
collectively providing said enclosing wall,

said enclosing wall comprising an upstanding outer panel,

one or more cavity walls extending from said upstanding
outer panel toward such aperture and defining respective
cavity portions in the respective said closure members,

said upstanding outer panel being disposed outwardly,
away from the aperture, relative to such cavity portions,

one or more of said cavity walls collectively at least in part
defining a slot portion, which slot portion defines an
access path into at least one of the respective cavity
portions,

a layer of insulation being generally disposed under a such
metal roof panel about such aperture, such layer of insu-
lation comprising a vapor barrier sheet, and a layer of
thermally-insulating batt material,

edge portions of said vapor barrier sheet extending
upwardly through such aperture, inwardly of the inner
surface of said enclosing wall and up alongside said
outer panel and being held inside a such cavity portion.

14. Apparatus as in claim 13, an upwardly-extending por-
tion of such thermally-insulating batt material extending
upwardly through such aperture inwardly of said enclosing
wall and being disposed between said vapor barrier sheet and
one or more of said closure members.

15. A closure support structure defining an upstanding
enclosing wall extending about a perimeter of an aperture,
wherein such aperture extends through a roof of a building,
such enclosing wall extending up from such roof and closing
off access to such aperture from any side of such aperture,
said closure support structure comprising a plurality of clo-
sure members, having lengths, and being mounted on such
roof and about such aperture, said closure members collec-
tively providing said enclosing wall,

said closure members comprising
(1) a first elongate side rail,

(ii) a second elongate side rail,

(iii) an upper diverter,

(iv) a lower closure,
such roof of such building comprising a plurality of elongate
metal roof panels which collectively define a plurality of
elongate upstanding ribs extending between a ridge and an
eave of such building, each such roof panel having opposing
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sides, each such side of each panel defining a rib elevation, the
rib elevations of adjacent such roof panels being joined
together to form first and second ribs, and a single panel flat
extending from the first rib to the second rib,

full lengths of said first and second side rails being mounted
on the adjacent ribs on opposing sides of such single panel
flat.

16. Apparatus adapted to be assembled to form a closure
support structure, wherein said closure support structure
defines an upstanding enclosing wall having a to and extend-
ing about a perimeter of an aperture, wherein such aperture
extends through a roof of a building, such roof of such build-
ing comprising a plurality of elongate metal roof panels
which collectively define a plurality of elongate upstanding
ribs extending between a ridge and an eave of such building,
such ribs defining upstanding seams which include folded
over terminal edges of the respective adjacent roof panels,
such enclosing wall extending up from such roof and closing
off access to such aperture from any side of such aperture,
said apparatus comprising:

a plurality of closure members, having lengths, and being
adapted to be mounted on such roof and about such
aperture, said closure members, when assembled to each
other on such roof, collectively providing said enclosing
wall, the assembled closure members defining an outer
perimeter of said enclosing wall which separates a sur-
rounded space, over such aperture, from an ambient
environment outside such enclosing wall,

said enclosing wall comprising an upstanding outer panel,
one or more cavity walls extending from said upstanding
outer panel toward such aperture and defining respective
cavity portions in the respective said closure members,
said upstanding outer panel being disposed outwardly,
away from the aperture, relative to such cavity portions,
one or more of said cavity walls collectively at least in
part defining a slot portion, which slot portion defines an
access path into at least one of the respective cavity
portions,

said side rails comprising outer rail panels extending
upwardly from such ribs, a rib space being disposed below the
folded-over terminal ends and above underlying portions of
such ribs, and between a such upstanding seam and a respec-
tive panel of a said side rail, further comprising a cut-away
gap (122) extending through one of such first and second ribs,
cut ends of'the respective such rib being disposed on opposing
sides of such gap, exposing such rib space at such gap, further
comprising, at such cut-away gap through such rib which
exposes such rib space, a closely-fitting short rib plug (243)
disposed in one of the cut ends, in the rib space, between the
folded-over terminal ends and the respective panel of the
respective said side rail.

17. Apparatus adapted to be assembled to form a closure
support structure, wherein said closure support structure
defines an upstanding enclosing wall having a to and extend-
ing about a perimeter of an aperture, wherein such aperture
extends through a roof of a building, such roof of such build-
ing comprising a plurality of elongate metal roof panels
which collectively define a plurality of elongate upstanding
ribs extending between a ridge and an eave of such building,
such enclosing wall extending up from such roof and closing
off access to such aperture from any side of such aperture,
said apparatus comprising:

(1) a first elongate side rail, comprising one or more elon-

gate rail panels which define a first such cavity portion,

(ii) a second elongate side rail, comprising one or more
elongate rail panels which define a second such cavity
portion,
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(ii1) an upper diverter, comprising one or more diverter
panels which define a third such cavity portion, and

(iv) a lower closure, comprising one or more lower closure
panels which define a fourth such cavity portion,

said upper diverter comprising an upstanding end panel (415)
extending between said first and second side rails and facing
such ridge of such building, and diverter ears extending from
said end panel and folded over said side rails, on a fold line
which is generally perpendicular to such panel flat, and
secured to, said side rails.

18. Apparatus adapted to be assembled to form a closure
support structure wherein such closure support structure
extends about a perimeter of an aperture, wherein such aper-
ture extends through a sloping metal roof of a building, such
sloping metal roof of such building comprising a plurality of
elongate metal roof panels, each such roof panel having
opposing sides, each such side of each panel defining a rib
elevation, the rib elevations of adjacent such roof panels being
joined together to form ribs, and a single panel flat being
disposed between adjacent ones of such ribs, such closure
support structure extending up from such roof and closing off
access to such aperture from any side of such aperture, said
apparatus comprising:

(a) a plurality of closure members adapted to be mounted
on such roof and about such aperture in such roof
thereby to provide such closing off of access to such
aperture, said closure members comprising
(1) a first elongate side rail,

(ii) a second elongate opposing side rail,
(iii) an upper diverter extending from such roof, and
(iv) alower closure extending from such roof, said lower
closure comprising a bottom portion and a separate
and distinct upper rail,
the bottom portion comprising, as a single element,
(A) aclosure web adapted to extend upwardly from
such roof, and
(B) a lower flange connected to said closure web,
said lower flange, when mounted to an underly-
ing such metal roof panel as part of said lower
closure, extending from said closure web, gen-
erally at an elevation of the panel flat of such
underlying metal roof panel, and toward such
aperture,
said upper rail being disposed at the top of said lower
closure, and being mounted to said bottom portion
by fasteners, and extending, as a bearing panel,
from said closure web toward such aperture.

19. Apparatus as in claim 18, said apparatus being
assembled into a said closure support structure and mounted
on such sloping roof of such building about such aperture,
said lower flange extending along, and generally at an eleva-
tion of the respective panel flat of a given such metal roof
panel, from said closure web, toward such roof aperture, said
upper rail being mounted to said bottom portion and lying in
overlying relationship with respect to said lower flange and
extending, across open space from said closure web, toward
such roof aperture, and downwardly at alocation spaced from
said closure web.

20. Apparatus as in claim 18, said apparatus being
assembled into a said closure support structure and mounted
on such roof of such building about such aperture, further
comprising a closure panel mounted over said closure support
structure and closing off access to such surrounded space.

21. Support structure apparatus adapted to be assembled to
form a closure support structure mounted on a sloping roof of
a building, wherein said support structure comprises a plural-
ity of closure members which, when assembled to each other,
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extend from said sloping roof to a top of said closure support
structure, and which closure members collectively further
define an outer perimeter of said closure support structure,
which separates a surrounded space, over an aperture, from an
ambient environment outside such closure support structure,
such aperture extending through such roof of such building,
said closure support structure extending from an up-slope end
thereof on such roofto a down-slope end thereof on such roof,
and extending in an upward direction from such roof of such
building and closing off access to such aperture from any side
of such aperture, said apparatus comprising

(1) first and second side rails adapted to be mounted to such
roof, extending in a first straight-line direction, and in
end-to-end relationship, with a first joint between said
first and second side rails, as a first side of such closure
support structure,

(i1) third and fourth side rails adapted to be mounted to such
roof, extending in a second straight-line direction, and in
end-to-end relationship, with a second joint between
said third and fourth side rails, as a second opposing side
of such closure support structure,

(iii) an upper diverter adapted to extend between said first
and third side rails at the up-slope end of such closure
support structure, and

(iv) a lower closure,
the combination of said first and second side rails, said third
and fourth side rails, said upper diverter, and said lower clo-
sure, when so assembled on such roof, collectively defining
an opening through such support structure above, and axially
aligned with such aperture.

22. Support structure apparatus as in claim 21, further
comprising, as part of said support structure apparatus, at
least one mating strip adapted to extend across such opening,
from side rail to side rail, and being disposed between, and
displaced from, the up-slope end and the down-slope end of
such closure support structure, so as to divide the surrounded
space at a top of said closure support structure into first and
second distinct elements of such space,

said at least one mating strip further comprising a bearing
panel extending across such surrounded space and being
adapted to receive closure structure thereon, overlying
respective elements of such surrounded space.

23. Support structure apparatus as in claim 21, said appa-
ratus being assembled into a said closure support structure
and mounted on such roof of such building about such aper-
ture, a first side of said closure support structure comprising
said first and second elongate side rails extending in the first
straight-line direction and in end-to-end relationship, with a
first joint between said first and second side rails, a first
connecting plate extending between said first and second side
rails across the first joint and being limited in length to the
area of the first joint, and mechanical fasteners extending
through the first connecting plate and through the first and
second side rails, and thereby connecting respective end por-
tions of the first and second side rails to each other, a second
opposing side of said closure support structure comprising
said third and fourth elongate side rails extending in the
second straight-line direction and in end-to-end relationship,
with a second joint between said third and fourth side rails, a
second connecting plate extending between said third and
fourth side rails across the second joint and being limited in
length to the area of the second joint, and mechanical fasten-
ers extending through the second connecting plate and
through the third and fourth side rails, and thereby connecting
respective end portions of the third and fourth side rails to
each other, said upper diverter extending between said first
and second sides at the up-slope end of said closure support
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structure, said lower closure extending between said first and
second sides at the down-slope end of said closure support
structure.

24. Support structure apparatus as in claim 23, said side
rails, said upper diverter, and said lower closure, defining
bearing panels which collectively extend about a perimeter of
said closure support structure in a common imaginary plane,
and defining a top of said support structure, and as part of said
support structure apparatus, at least one mating strip adapted
to extend across the roof aperture and across such opening,
from side rail to side rail, said at least one mating strip being
adapted to be mounted to respective first and second ones of
said siderails, with an intermediate portion of said at least one
mating strip being displaced from all of said side rails, said
upper diverter and said lower closure, said at least one-mating
strip extending across the opening, starting from a location
intermediate the up-slope and down-slope ends of said clo-
sure support structure and ending at a location intermediate
the up-slope and down-slope ends of said closure support
structure, said mating strip also including a mating strip bear-
ing panel in the same imaginary plane, thereby to define a first
bearing panel perimeter at the top of said support structure,
adapted to receive a first closure panel which thereby closes
off a first portion of the opening, and a second bearing panel
perimeter, separate and distinct from the first bearing panel
perimeter, adapted to receive a second different closure panel
which thereby closes off a second different portion of the
opening, the collective closure panels closing off the entirety
of the opening.

25. Support structure apparatus as in claim 24, further
comprising first and second closure panels overlying, and
closing off the respective first and second portions of the
opening, including over said at least one mating strip.

26. Support structure apparatus as in claim 25 wherein the
first and second closure panels comprise first and second
skylight lenses.

27. Support structure apparatus as in claim 26 wherein said
first and second skylight lenses, collectively with portions of
said closure support structure, overlie the entirety of the
single roof aperture.

28. Apparatus adapted to be assembled to form a closure
support structure, wherein said closure support structure
extends about a perimeter of an aperture, wherein such aper-
ture extends through a roof of a building, said closure support
structure extending up from such roof and closing off access
to such aperture from any side of such aperture, said apparatus
comprising:

a plurality of closure members, having lengths, and being
adapted to be mounted on such roof and about such
aperture, said closure members, when assembled to each
other on such roof, collectively defining an outer perim-
eter of'said closure support structure which outer perim-
eter separates a surrounded space, over such aperture,
from an ambient environment outside the outer perim-
eter,

a said closure member comprising an upstanding outer
panel, arail upper flange extending from said upstanding
outer panel toward such aperture, and a rail inside panel
extending from said rail upper flange at an included
acute angle with said rail upper flange.

29. Apparatus as in claim 28, said apparatus being
assembled into a said closure support structure and mounted
on a metal panel roof of such building about such aperture,
such roof of such building comprising a plurality of elongate
metal roof panels, each having an elongate panel flat, and
elongate rib elements on opposing sides of such panel flat,
such rib elements on adjacent ones of such roof panels coop-
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erating with each other to define elongate upstanding ribs
extending between a ridge and an eave of such building roof,
said closure support structure comprising

(a) afirst elongate side rail structure mounted on a first such
rib, said first side rail structure having a first upper end
relatively up-slope on said roof and a first lower end
relatively down-slope on said roof,

(b) a second elongate side rail structure mounted on a next
adjacent rib across a single panel flat from said first side
rail structure, said second side rail structure having a
second upper end relatively up-slope on said roof and a
second lower end relatively down-slope on said roof,

(c) an upper diverter extending between the first and sec-
ond upper ends of said first and second rail structures,
and

(d) a lower closure extending between the first and second
lower ends of said first and second rail structures,

said upper diverter comprising

(1) a lower flange, said lower flange engaging a first such
rib, and extending from the first such rib across the
respective single panel flat, in general surface-to-surface
alignment with, and in contact with, such panel flat, to a
next adjacent second such rib, and across a gap in such
second rib and onto a next adjacent panel flat, and

(ii) an upstanding panel extending generally upwardly
from said lower flange, and extending generally from the
first rib to the second rib, and across the second rib at the
gap, said upstanding panel having a lower edge and an
upper edge, said lower edge extending at an angle which
proceeds down the slope of such roof between such first
rib and such second rib.

30. A closure support structure defining an upstanding
enclosing wall having a top and extending about a perimeter
of an aperture, wherein such aperture extends through a metal
panel roof of a building, said enclosing wall comprising an
upstanding outer panel extending up from such roof'to a to of
said enclosing wall, said enclosing wall closing off access to
such aperture from any side of such aperture, said closure
support structure comprising:

a plurality of closure members, having lengths, and
mounted on such roof about such aperture, said closure
members collectively providing said enclosing wall,
said enclosing wall having an inner surface and an outer
surface, said enclosing wall separating a surrounded
space, over such aperture, from an ambient environment
outside said enclosing wall,
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a layer of insulation being disposed under, and proximate,
a such metal roof through which such aperture extends,
an upstanding portion of said layer of insulation extend-
ing up from under such metal roof, through the aperture,
and up alongside, and contacting, said outer panel and
thereby providing thermal insulation between the sur-
rounded space and said enclosing wall.

31. A closure support structure as in claim 30, said layer of
insulation comprising a vapor barrier layer and said layer of
thermally-insulating material, said layer of thermally-insu-
lating material being disposed between said vapor barrier
layer and at least a lower portion of said outer panel.

32. A closure support structure as in claim 31, a portion of
said vapor barrier layer being disposed against an upper por-
tion of said enclosing wall.

33. A closure support structure mounted on a metal panel
roof of a building, such roof comprising a plurality of elon-
gate metal roof panels extending between a ridge and an eave
of such building, said closure support structure defining an
upstanding enclosing wall extending about a perimeter of an
aperture in such roof, such aperture extending through such
roof of such building, said closure support structure compris-
ing

a plurality of closure members, having lengths, mounted

on such roof about such aperture, said closure members
collectively providing said enclosing wall,

said enclosing wall comprising an upstanding outer panel,

one or more cavity walls extending from said upstanding
outer panel toward such aperture and defining respective
cavity portions in the respective said closure members,

said upstanding outer panel being disposed outwardly,
away from the aperture, relative to such cavity portions,

one or more of said cavity walls collectively at least in part
defining a slot portion, which slot portion defines an
access path into at least one of the respective cavity
portions,

a layer of insulation being generally disposed under a such

metal roof panel about such aperture,

edge portions of said layer of insulation extending

upwardly through such aperture, inwardly of the inner
surface of said enclosing wall and up alongside, and
contacting, said outer panel.

34. A closure support structure as in claim 33, said layer of
insulation comprising a vapor barrier and a layer of ther-
mally-insulating batt material, further comprising a rod
engaging said vapor barrier sheet in a such cavity portion.
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Reinhart Boerner Van Deuren s.c.

. P.O. Box 2965
Rel m Milwaukee, WI 53201-2965

Attorneys at Law ;832 F;(’)réh Water Street

Milwaukee, WI 53202

Telephone: 414-298-1000
Fax: 414-298-8097

Toll Free: 800-553-6215
reinhartlaw.com

August 1, 2013

David G. Hanson, Esq.
Direct Dial: 414-298-8324
dhanson@reinhartlaw.com

SENT BY E-MAIL AND FIRST CLASS MAIL

R & S Manufacturing and Sales Company, Inc.
3575 Old Conejo Road
Newbury Park, CA 91320

Dear Sir/Madam: Re: Patent Infringement
We represent T&M Inventions, LLC ("T&M"), the owner of four United Sates patents:
e U.S. Patent No. 8,438,798,
e U.S. Patent No. 8,438,799,
e U.S. Patent No. 8,438,800, and
e U.S. Patent No. 8,438,801.

I am enclosing copies of all four patents (the "Patents"). The Patents generally claim a
system for installing support structures, including skylights, on the rib elevations of metal roofs.

We have learned that R & S Manufacturing and Sales Company, Inc. ("R&S") is using,
making, offering to sell, or selling a product identified as "Standing Seam 24 Light" (the
"Infringing Product") in the United States. I have also enclosed a copy of a "SS24 Skylight
System Quick Installation Instructions" (the "Installation Guide™) R&S offers its customers. The
Installation Guide shows that the Infringing Product infringes at least one claim of each of the
Patents.

T&M thus demands that R&S immediately cease and desist any manufacture, use, sale or
offering for sale of the Infringing Product and any similar product in the United States. T&M
also demands that R&S immediately provide us with an accounting of all sales of the Infringing
Product and destroy any inventory of the Infringing Product, including unassembled parts.

Milwaukee  Madison ¢ Waukesha ¢ Rockford, IL
Chicago, IL * Phoenix, AZ ¢ Denver, CO



R&S Manufacturing and Sales Co., Inc.
August 1, 2013
Page 2

To protect T&M's patent rights, and to ensure that R&S will comply with T&M's
demands, we request a response to this letter no later than 5:00 p.m. Central Time, Friday,
August 9, 2013. The writing should be signed by a person with authority to bind R&S, and it
must state both the extent to which R&S intends to comply with T&M's demands and the date by
which R&S will comply.

If R&S fails to respond, either to this letter or to T&M's demands, T&M will consider all
available options, including litigation, where it will seek injunctive relief and monetary damages,
attorney fees, and court costs. Please also be advised that counsel for BlueScope Buildings
North America ("BBNA"), the exclusive licensee of T&M's patented technology, is aware of
your infringing activity, and has authorized me to state that BBNA joins in T&M's demand that
you cease and desist and T&M's demand for a full accounting.

Nothing in this letter shall be deemed to be a waiver of any claims or remedies that T&M
Inventions, LLC may have against R&S, either at law or in equity.

We look forward to a prompt, full response.
Yours very truly,
David G. Hanson
9878868

Encs.
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R & S Manufacturing and Sales Company, Inc.

August 9, 2013
Mr. David Hanson
Reinhart Boerner Van Deuren s.c.

PO Box 2965
Milwaukee, WI 53201

Dear Mr. Hanson:
This will confirm our receipt of your August 1, 2013 Ietter.

Thank you for informing us of your client’s patent awards. Our company policy is to
fully respect the intellectual property rights of other companies.

We have not sold any of the mentioned products since your patent issue date of May 14,
2013.

We have no inventory that is unique to the aforementioned product.
Sincerely,
W hodad [.7{
W. Richard Lippeatt
President

3575 OLD EoNEJO RDAD, NEWBURY PARK, CA 91320
800-423-1619 www.RNSsALES.COM 805-375-3980
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