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protect
what’s inside.

Security threats are real and architects need products that will shape the lives of occupants and
deliver added defense. We stand ready to protect what’s inside. Kawneer’s comprehensive blast
mitigation portfolio – now with a range of ultra thermal products – provides occupants ultimate
protection against external forces. From curtain walls and windows to entrances and framing systems,
Kawneer offers a single source solution that is tested to meet stringent federal requirements.
After all, it’s what’s on the inside that matters most.
ULTRA THERMAL / BLAST RESISTANT

Architectural Aluminum Systems
Entrances + Framing
Curtain Walls
Windows
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Designed by Richard Meier &
Partners, glazing helps define the
aesthetics of the New San Diego
United States Courthouse. Enclos
was the contract glazier and glass
suppliers included Viracon,
Cristacurva, Oldcastle
BuildingEnvelope® and
Pilkington/Technical Glass Products.
Turn to page 14 to read more.
Photo courtesy of Technical
Glass Products; photographer:
Darren Bradley
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Ellen Rogers

4

Walking the Runway

hen I first tell people what I do for a living they
are often impressed. Conversations have gone
something like this:
They say: “Cool, an editor. Books?”
I say: “No, a magazine.”
They say, “Which one? Have I seen it?
I say: “Probably not. It’s a trade magazine.”
They say: “Oh.”
I say: “About glass, architectural glass.”
They say: “Oh. I thought you were a book editor.”
I go from feeling like I’m at the top the New
York Times bestsellers list to being in the 99 cents
bargain book bin. But then I do what we all need
to do when we feel knocked down; I pull myself together, shake it off and remind myself that I know
something all those naysayers do not; I know that
glass is a really cool material.
This issue of the Architects’ Guide to Glass &
Metal is all about how cool glass really is. Check
out the project on page 8—it’s a gas station.
Have you ever seen a gas station look anything
like that? Take a look at the gallery of projects
that begins on page 14; some of these projects
are incredibly design-rich—avant garde even—all
because of glass. Just as fashion designers push
the limits of style and wear-ability, so too, do architects. They dare to ask: can we do this, build
this with glass?
Then there are the contract glaziers who say
“yes” and are ready and willing to take on the challenge. Who are they? Turn to page 22 and check
out our list of the nation’s top contract glazing
firms. Just as architects are designing the ultimate
glass facades, it’s companies such as these that are
behind it, helping bring it to life. How cool.
Speaking of cool, this job has also provided me
with an opportunity to travel. Personally, that, too,
has backfired when I tell people about my job.
They say: “You’ve been everywhere, New York,
L.A., Milan … do you work for a fashion magazine?”
I say: “No, actually, a really cool trade magazine
about architectural glass.”
They say: “Oh … do you know anyone who
works for a fashion magazine?”
I say: “No, but did you know that fashion
designers often find inspiration in architecture
and glass, in many instances, is a key component
of those buildings?”
That usually buys me back a cool point or two.   AGG
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How Guardian SunGuard
helped build a better school.
With light.
Well-daylighted classrooms enhance student performance. That’s
why TowerPinkster selected Guardian SunGuard SuperNeutral 54
on clear for Linden Grove Middle School in Kalamazoo, Michigan.
With 54% visible light transmission, SuperNeutral 54 allows plenty
of natural light into a building. But with a low 0.28 solar heat gain
coefficient, heat gain is minimal. The result: TowerPinkster achieved
natural daylighting in every classroom while keeping energy costs
down. For complete performance data—and other ways Guardian
SunGuard can help you Build With Light—visit SunGuardGlass.com.
Or call 1-866-GuardSG (482-7374).

LINDEN GROVE MIDDLE SCHOOL
KALAMAZOO, MI
ARCHITECT: TowerPinkster
GUARDIAN SELECT FABRICATOR:
Trulite Glass & Aluminum Solutions
GLAZIER CONNECTION MEMBER:
Architectural Glass and Metals
GLASS: SunGuard SuperNeutral 54

© 2013 Guardian Industries Corp.
SunGuard® and Build With Light® are registered trademarks of Guardian Industries Corp. Please order glass samples for accurate color evaluation.
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Metal Matters

o

The Rain Screen Principle

Understanding Tactics for Eliminating Water

ne of the most reliable ways of eliminating water
penetration in curtainwalls, windows and panel
systems is to apply the rain screen principle in your
design. The rain screen principle is known as a
theory governing the design of a building enclosure in such a way as to prevent water penetration
due to rain—in other words, a scientific approach
to eliminating water leakage.

Rain Screen: Defined
The rain screen is the exposed outer skin (or
surface element) of the wall, backed by an air
space and designed so that it shields the wall joints
from wetting. The rain screen is made
resistant to water penetration not by
sealing its joints and openings, but by
eliminating the pressure differences—or
equalizing the pressures—occurring on its
inner/outer surfaces and by controlling
the water that does cross the rain screen.
Thus, the primary wall joint seals are removed from the outer wall face to the inner
part of the wall, where they are kept dry.
One of the most reliable ways of
Instead of the joint seals being subjected to
eliminating water penetration in
both water and wind pressure, a two-stage
curtainwalls, windows and panel
systems is to apply the rain screen
protection is provided: the rain screen
principle to the design.
shielding against water penetration and the
joint seals shielding against air leakage.

Applying the Rain Screen Principle
The substance of the rain screen principle is to
minimize or eliminate the forces which move water
through an exterior opening, rather than eliminating the opening itself. To do this, it necessitates
the following:
•A
 n exterior rain barrier or deterrent to water
penetration, not tightly sealed but with protected openings to the outdoors;
• A backup air space in which the air pressure is
essentially equal to the outdoor air pressure; and
• A relatively impervious structural barrier to air
and vapor on the indoor side of this air space.
In other words, the objective is to provide a
deterrent to leakage at the outer wall surface and
a primary seal in a relatively dry location. This
avoids subjecting the seal to both water and an
air pressure differential. Even when pressure
6
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by Dean Lewis
equalization may be impractical, the observance of
this aspect of the principle—the protection of the
seal from critical exposure to water—will greatly
improve joint performance.
Undoubtedly, the most consistently troublesome
problem experienced in the past with curtainwall
construction has been the reliable prevention of
water penetration. Over the years some excellent
sealants have become available and these, along with
improved designs, have greatly reduced this problem.
It seems clear, however, that the rain screen principle
offers one of the most logical and dependable approaches to the solution of this problem.
The use of this principle does not eliminate the

“Instead of the joint seals
being subjected to both water
and wind pressure, a two-stage
protection is provided: the rain
screen shielding against water
penetration and the joint seals
shielding against air leakage.”
need for sealants; in effect, it simply moves them
from the critical outer face of the wall to the inner
part of the wall, where they are fully protected
from weather effects and can be expected to provide much greater durability.
Standard test methods have been developed
for rain screen pressure equalized wall cladding
systems, such as AAMA 508, Voluntary Test Method
and Specification for Pressure Equalized Rain Screen
Wall Cladding Systems. Additionally, both AAMA
CW-RS-1, The Rain Screen Principle and PressureEqualized Wall Design and AAMA RPC, Rain
Penetration Control - Applying Current Knowledge provide further guidance in applying the rain screen
principle. AGG
Dean Lewis is the educational and technical information manager for the American Architectural
Manufacturers Association in Schaumburg, Ill.
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Projects

Hoisting the Flag:

g

Chevron Flagship Gas Station Gets New Look
as stations are not often considered feats of
modern architecture. Newer stations may feature
more glass or a cleaner look, but for the stations
themselves to be works of art, few can claim that
distinction. One gas station is challenging that
thought, though. The flagship Chevron Gas station in Los Angeles recently underwent a complete
renovation and it’s glassy, new look is one that is
hard to miss.
A modern aesthetic was achieved with the extensive use of glass in the façade, which came at the
request of Chevron.

“The idea of using glass came from the client,” explains architect Kevin Oreck. “When he
approached me he wanted to do something with
glass, but what, exactly, was not clear. We decided
early on that the front face of the building would
be all glass with no exposed metal, which was a
challenge, to say the least.”
The challenge in designing the storefront
was matched only by the challenge of making
it. More than 100 lites of glass each had to
be cut, polished and laminated–precisely and
individually.

More than 100 lites of glass were cut, polished and laminated for the Chevron façade, which features a complex, three-dimensional design.
8
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“Typically we approach those challenges by
utilizing CNC technology, which allows us to hold
very tight tolerances,” says Joe Green, owner of
GlasPro, the Santa Fe Springs, Calif.-based fabricator that created the façade’s glazing.
According to information from GlasPro, “the
facade features a complex, three-dimensional
design of polished glass panels utilizing a range of
sizes and shapes to achieve a modern sophisticated
effect.”
“To utilize what is basically canopy technology
and modify it to create a translucent storefront is
really, really interesting,” adds Green.
An interesting façade becomes even more so
when one understands the meaning behind the
modern look.
“My approach was to use the glass to represent water. So the front of the building is like
a waterfall, hence the fountain that runs the
length of the building. The glass theme continues with the glass tile and glass display gondolas
on the inside of the store, the glass solar panels
on the canopy over the pumps, and the glass
Chevron signs between the columns of the
canopy,” says Oreck.
Those Chevron signs between the canopy columns are pretty special in their own right, too.
“What’s unique about that particular signage
is that no matter where you’re standing, it
looks the same; it reads the same from both
sides. It’s unusual. It’s a double-sided, high
resolution graphic sandwiched between glass.
We had to find an innovation to create an
opaque central barrier that would allow the
image to read the same on both sides but still
appear as though it is floating. Additionally, we
had to maintain close color continuity. This is
Chevron and they are an organization that is
very much in touch with their brand and the
colors needed to be consistent and correct,”
explains Green.
While it’s unlikely that gas stations across
the country will copy the look any time soon,
the flagship Chevron gas station sets the bar
for what one can look like with the right glass
design. AGG
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Double-sided, high resolution graphics were sandwiched between glass lites to
create the Chevron signage used at this flagship location.

Glass was a defining component of this Chevron location, from the solar
panels, to the signage, to the façade.
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New Product Focus

creation of designs with a fire-rated, butt-glazed vision
wall at full floor-to-ceiling heights in most interior
conditions (over 11 feet 6 inches for 1 hour and 10
feet 6 inches for 2 hours). According to the company
this removes intermediate vertical framing elements,
creating discrete joint intersections to form a flush
and uninterrupted surface that can be finished with
aluminum perimeter framing and can also be customized with most architectural finishes.
→ www.aluflam-usa.com

Oh My Starphire®
fire-rated curtainwall

Take Me Higher

Aluflam announced that UL has approved the use
of increased heights for its Contraflam Structure glass
units utilized in its various storefront and curtainwall
systems. The company says the approval allows for the

New from PPG is Solarban 72 Starphire, a triple-silver-coated, solar control, low-E glass designed
to provide high visible light transmittance (VLT)
along with clarity and solar control performance.
In a standard 1-inch insulating glass unit, Solarban 72 Starphire glass has the VLT approximately
the same as Solarban 60 on Starphire glass but
offers 25 percent better solar control, according to

safety glazing

Safti First Goes Ballistic

Safti First announced that in addition to meeting ASTM E-119/NFPA
251/UL263 with hose stream for up to two hours, its SAFTIfire GPX
framing now has a Level 8 ballistic rating per UL 752 standard for bullet
resistant materials.
GPX framing, when used with ballistic-rated SuperLite II-XL, adds
clarity and transparency with fire and ballistic protection to any interior
or exterior wall, window or door application, according to the company. It
is available in standard and custom finishes including fluoropolymer finishes by PPG, clear anodized, bronze anodized, black anodized, Decoral®,
any species of wood veneer and ornamental metal among others.
→ www.safti.com
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PPG. The company further states that Solarban 72 Starphire
has the solar control characteristics similar to Solarban 70XL
glass but transmits 11 percent more visible light.
→ www.ppgideascapes.com

Safety for Buildings and Beyond

In an ongoing effort to provide stylish and safe glass
solutions, Glasswerks Inc. of Los Angeles announced it
offers DuPont’s ballistics-resistant glazing compositions for

continued on page 12
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New Product Focus

laminated-glass interlayers.
The interlayers help architects meet building codes
and bring new levels of performance to facades, curtainwalls, canopies, rails and wind-resistant glazing.
→ www.glasswerks.com

interlayer materials

Architectural Visions

Vision from Sefar Architecture is a metal-coated
precision fabric interlayer that can be laminated

sunshades

Here Comes the Sun

Gamco Corp. of Flushing, N.Y., offers a line of basic and custom architectural sunshades. The various styles and configurations available make
the new sunshades adaptable to a wide variety of building envelopes. The
company’s sunshade systems include pre-engineered louver blades, outrigger supports and mounting brackets. The sunshade blades are offered in
several standard and custom shapes, including tubular profiles. Fabricated
from aluminum, the sunshade blades are available in anodized or a wide
variety of painted finishes.
Outriggers are available in standard depths of 24 inches and 30 inches,
as well as custom sizes, in either stainless or painted steel to assure
strength and durability. Adaptable mounting bracket systems are used to
securely anchor the sunshade outriggers to the building façade.
→ www.gamcocorp.com

within glass or other transparent materials to create
unique designs in exterior glass facades, windows and
interior and decorative glass partition wall systems.
According to the company, the interlayer utilizes
metal-coated fabrics with various apertures to create
depth and a reflective quality without overwhelming glare. On a building’s exterior facade, the fabrics
deliver light refraction and add dimension without
impeding views from the building interior.
In addition, the fabrics are printable with
UV-stabilized inks to produce Pantone colors,
patterns and other design effects. The fabrics
can improve the thermal insulating qualities for
reducing solar heat gain while allowing for light
transmission, according to the company. They
are available in six fabric density configurations
and each can be coated with six different metal
coatings: aluminum, aluminum/copper, chrome,
copper, titanium and gold.
→ www.sefar.us

doors and windows

Opening Up to New Options

A new pivot door is now available from Weiland
Sliding Doors and Windows that can be designed and
built with oversized panels for an enhanced entry way.
Instead of hinging off of a jamb, pivot doors rotate in,
out or both in and out on a smooth pivot hardware
box. The company’s new pivot doors are available with
the same sash profile options as its liftslides and Beefy
Bifold lines, including aluminum with wood interior
cladding, all aluminum or all wood.
→ www.weilandslidingdoors.com

New Energy Innovation

Houston-based Quanex Building
Products Corp. has an EnergyQuest™ Window & Door System
that is available in double-hung,
single-hung, slider, patio-door,
casement and picture window
options. In addition, EnergyQuest
is designed to accommodate either
double- or triple-glazed insulating
glass units up to 1 1/8-inch thick,
and is available with or without an
extruded nail fin for fast and easy
installation.
→ www.quanex.com AGG
12
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100 trucks a day.
3 o’clock sun.
1 busy agent.
No shades.
Agents at the Torrington Port of Entry in
Wyoming were forced to adopt a unique dress
code. Their job requires them to record detailed
information from each truck that enters the
station. But blinding sunlight made it necessary
to wear hats and sunglasses inside all day,
all year long. And it was often too hot in the
space, even in winter. Discomfort was impeding
workflow and affecting efficiency.

Then SageGlass was installed. Now the
windows tint electronically to block heat and
glare. The trucks are monitored comfortably,
any time of the day. And the agents are cooler
than ever, even without their sunglasses.

See more SageGlass® transformations at

sageglass.com.

SAGEGLASS® INSTALLED IN CURTAIN WALL
PORT OF ENTRY, TORRINGTON, WY

©2013 SAGE Electrochromics, Inc.
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Recent Projects
Give New Views
to Glass and
Glazing Details

Photos: Technical Glass Products

s many recent architectural projects have illustrated, buildings do not have to be massive to make a
powerful statement. All around the globe, architects are incorporating glass, glazing and curtainwall
materials into eye-catching designs, some of which take up a relatively small footprint when compared
to some of the mega-structures of the past. From courthouses to museums, universities and office buildings, architects are taking glass to new levels. Take a look at the project gallery over the next few pages
and see for yourself some of the innovative ways glass is being used. To see your most recent project in
a future issue, email images and details about the project and its glass usage to erogers@glass.com.
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New San Diego United States
Courthouse, San Diego

Architect: Richard Meier & Partners
Glass suppliers/fabricators: Viracon,
Cristacurva, Oldcastle BuildingEnvelope ®;
Pilkington/Technical Glass Products
Contractor Glazier: Enclos Corp.

Glass is a prominent component of the New
San Diego United States Courthouse, which was
completed in 2012. It stands 16-stories and
includes six district courtrooms and an initial
build-out of 12 chambers. Designs called for the
tower to stand in contrast to the surrounding
cityscape with a maritime terracotta and glass
cladding scheme.
Enclos’ design strategy was to unitize systems
throughout the project as much as possible to
ease installation. Viracon supplied the insulating, laminated glass for the majority of the project. Cristacurva supplied curved, laminated and
over-sized units. In addition, stringent blast
requirements contributed to the unitized system’s members, anchors and connections.
Bullet-resistant glazing was supplied by Oldcastle
BuildingEnvelope.
The courthouse also incorporates a channel
glass system that wraps around the lobby and
mezzanine. The curving form is made possible
by the slender frames and narrow glazed segments of the channel glass system supplied by
Technical Glass Products. The project also features 1,200 square feet of Pilkington Profilit OW
channel glass in a standard cast.

continued on page 16
March/April 2013
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continued from page 15

111 Eagle Street, Brisbane, Queensland,
Australia

Architect: Cox Rayner Architects
Glass supplier: Interpane Plattling
Façade contractor: Yuanda

Photo: Bruce Damonte

The over-hanging branches of large-leaved fig trees in Brisbane
inspired the architects at the firm of Cox Rayner Architects, which
designed the newly constructed 111 Eagle Street tower. Featuring
an interwoven appearance of a fig tree trunk, the tower stands 195
meters and is the tallest office building in the city. The project
includes 30,000 square meters of ipasol neutral solar control glass
from Interpane that allows an abundance of daylight to enter the
building while also reducing overheating. The tower was awarded a
six-star Green Star Award by the Green Building Council of
Australia for its sustainability features; its high-performance glass
façade in particular helps reduce air conditioning requirements,
thus reducing the carbon dioxide emissions.

16
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Photo: Paul Warchol

Eli & Edythe Broad Art
Museum at Michigan
State University

Architect: Zaha Hadid Architects
Glass suppliers/fabricators:
Guardian Industries; BGT
Bischoff Glastechnik AG; Okalux
Contract glaziers: Josef Gartner
and Calvin & Company Inc.

Featuring an angular façade of
pleated stainless steel and glass, the
museum is a 46,000-square-foot,
three-story structure that serves as an
educational resource for the university and a cultural hub for the state.
The museum’s outer shell consists of
glazed openings and pleated stainless
steel panels that are oriented into
different directions.
The project features Guardian’s
SunGuard High Selective
SuperNeutral 70/41 that was fabricated into laminated, triple-glazed
units weighing up to 1,500 pounds
and measuring up to 4 by 15 feet.
The glazing covers about 7,000
square feet of the building envelope.
The glass came from Guardian’s
Luxembourg plant.
In addition, the museum features
a skylight that incorporates Okagel
insulating glass supplied by Okalux
of Germany. The glass is designed to
help diffuse light evenly throughout
the space.
The A. Zahner Company of
Kansas City, Mo., was responsible
for the stainless steel exterior/interior cladding.

The University of California at Berkeley’s
Energy Biosciences Building, Berkeley, Calif.

Architect: SmithGroupJJR
Glazing contractor: Royal Glass
Glass/glazing systems: Wausau Window and Wall Systems; Viracon Inc., Linetec

Glass had a big part to play in the University of California at Berkeley’s newly opened Energy Biosciences Building. The
112,000-square-foot building (formerly the Helios Energy Research Facility and known as the Helios building) houses UC
Berkeley’s Energy Biosciences Institute, a collaborative project between Lawrence Berkeley National Laboratory, UC Berkeley and
the University of Illinois.
Rising six floors on the northern end and five on the south, tapering to three levels and then one at the southernmost end,
the project has a wedge-shaped design. This capitalizes on Wausau’s high-performance curtainwall and windows, allowing natural
light to penetrate into the interior space. It features approximately 40 casement windows on the north elevation and 29,000
square feet of unitized, structurally glazed curtainwall on the south-facing offices, meeting space and entry lobby. Linetec supplied
the thermal barriers and three-coated painted finish, while Viracon fabricated the glass.
The project was designed and constructed to meet the U.S. Green Building Council’s LEED® Silver criteria or higher and has
received the Overall Sustainable Design Award by the Higher Education Energy Partnership Program of California. AGG
March/April 2013
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When,
Where,
Why

Advances in technologies make it possible to use fire-rated products in almost any application, such as flooring
(left) as well as interior settings, such as schools, providing an abundance of natural light.

f

ire-rated glass has come a long way since the
days of wired glass in hallways and stairwells.
From clear glass, to increasingly larger sizes to
combining glazing features and benefits, fire-rated
glazing not only provides a safe environment, but
can also enhance the building’s aesthetics.
Further, building codes and testing requirements are also changing rapidly. As a result
architects may be pondering which product to
use, when and where. The answers aren’t always
clear. However, as design and construction opportunities for fire-rated glass continue to grow,
understanding the products as well as when and
where to use them can help save re-design—or
even re-installation—headaches in the end.

Where to Use it

Fire-rated glass products have evolved tremendously over the past two decades. Architects,
designers and specifiers have a wide range of product choices for applications beyond just hallways
and stairwells. While product manufacturers say
interior applications still remain the primary area
for use, new developments allow for increasingly
open, transparent designs.
Peter Lindgren, president of Aluflam USA in
18
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Huntington Beach, Calif., says much of the work
in which they are involved includes institutional
projects, schools, hospitals and universities.
“We also do work on commercial buildings,
corporate headquarters, hotels and banks. We do
very little private residential, though we do get
the occasional order where someone wants firerated glazing between the home and garage,” says
Lindgren, explaining such projects are typically
within the very high-end market.
Diana San Diego, marketing director with
San Francisco-based Safti First, adds that while
fire-rated products are typically installed near
exits, exit passageways, stairwells and corridors to
provide safe egress for people, they’re also seeing
an increasing interest in exterior settings.
“Fire-rated glazing products can be used in
exteriors for property line applications, in urban
locations or areas prone to wildfire and also places
that are adjacent to parking lots,” says San Diego.
“We’re getting more and more requests for firerated products for use in exteriors.” She explains
this is due to the close proximity of property lines,
for instance, “especially in areas where they are
building pretty much at the property lines.”
Jeff Razwick, president of business developArchitects’ Guide to Glass & Metal
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ment with Technical Glass
Products in Kirkland, Wash.,
agrees that fire-rated glass
products are used frequently
in interior settings.
“That’s because one of
the primary ways to have
an overall fire-rating is to
compartmentalize and break
up the building into small
spaces,” he says, adding,
though, that they, too, are
seeing an increase in exterior
applications. “The systems are
becoming better equipped for
exteriors,” he adds. “Developers are pushing out lot lines
and want to use the largest footprint as possible and
that can encroach upon proximity.”
Christian Mueller, general manager of Vetrotech Saint-Gobain in Auburn, Wash., adds that
the key difference in fire-rated glazing products
compared to other fire-rated materials is that
these are transparent.
“The intention is to prevent fire from passing
along and affecting other parts of the building and
that is the main purpose of any passive fire-rated
application,” says Mueller.
The question of “where can I use it,” may seem
like one that’s answered easily, but that’s not
always the case. San Diego says architects and
specifiers often ask what type of products they can
use for the applications.
“They may have a need for a 1-hour stairwell,
so they ask us, ‘what can I us?’” She says one area
that causes much of the confusion and misunderstanding is the differences in fire-protective
compared to fire-resistive.
“You can have 60-minute fire-resistive and
60-minute fire-protective, but they are not the
same,” she says. “Architects need to look at overall performance and what is required for the specific application.” (See box on the right for a look at
the differences in fire-resistive versus fire-protective.)
Kevin Frisone, sales and marketing manager,
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North America, for Vetrotech Saint-Gobain agrees.
“Probably the most discussed [topic] is the two
different types, protective and resistive.”
Aside from the protective versus resistive
matter, another concern Lindgren points out is
understanding the hardware.
“We have to explain that you can’t qualify/
maintain the UL listing unless the product is
tested as an assembly. It all has to fit within the
approved set of requirements,” says Lindgren.

Rated vs. Non-Rated

At first glance a fire-rated product may look
much like a non-rated product, but in reality, the
two products are very different.
“We now have the ability to go from basic glass
to being able to fairly closely match what you
can do in non-rated areas,” says Razwick. “We
can mimic, match and provide what non-rated
systems do in the building and still provide the
fire rating.” He continues, “Panels have gotten
Protective vs. Resistive
bigger and frames have
Architects commonly ask questions
gotten narrower. The nice
about
the differences in fire-protective glass
thing from an end-use
versus
fire-resistive. Here’s a close look at
[perspective] is if you’re
the
differences
and where each product type
walking through a comcan
be
used.
mercial building you can
Fire-protective glass is designed to
have a hallway filled with
compartmentalize
smoke and flames and is
glass and not even know
subject
to
application,
area and size limitait is a fire wall.”
tions
under
the
IBC.
Fire-protective
glass is
“The fact that these
typically
used
in
doors
and
openings
up to
products can pass fire
45
minutes
and
cannot
exceed
25
percent
of
testing is a unique ability,”
the
total
wall
area
because
it
does
not
block
says San Diego, explainradiant heat transmission.
ing that the longer the
Fire-resistive glass is not limited in aprating the more stringent
plication
or size. This type of fire-rated glass
the testing will be.
compartmentalizes
smoke and flames, and
The test methods most
blocks
the
transmission
of dangerous levels
often used include ASTM
of
radiant
heat
through
the
glazing. As a reE119 for testing doors
sult,
it
can
be
used
in
wall
and
door applicaand windows as well as
tions 60 minutes and above without the size
limitations that apply to fire protective glass.
Source: Safti First
continued on page 20
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When,
Where,
Why

continued from page 19

NFPA 52 or 57, which tests the ability of the
products to block smoke and flames.
As with any specialty or value-added product,
fire-rated glass also comes at a premium. Lindgren
says, though, it can be difficult to give an exact
estimate as to how much more, but says it could
range from about $100 a square-foot more than a
non-rated product.
“I sense that since [Aluflam] came to the U.S.
about ten years ago there is now a different level of
acceptance and understanding from architects as far
as the cost of these products. When we first started
here it seemed we got a lot of reaction as far as it
being expensive,” says Lindgren. “Today it seems
they’ve gotten more used to this type of product and
are building it in [to the design] early one.”
He continues, “Certainly there can be budget
constraints, but … it’s unfortunate to go through
the design and specification process and have it
turned down. It’s important to build it in from the
beginning.”
Framing requirements for rated versus nonrated are also different.
“The framing has to stay in the opening so
there are tremendous loads on that assembly,”
says Lindgren. He says he has seen instances
where an architect will design the project with a
fire-rated system, but provides details on anchoring as one would with a non-rated product.
“Everything needs to be in compliance,” he says.

Know the Codes

“All the provisions for fire-rated products are
in Chapter 7 of the International Building Code
(IBC) and there are three tables that talk about
fire-rated door assemblies and windows,” says
San Diego. “The references changed with the
2012 code (see box on page 21).” The 2012 code,
for example, distinguishes between resistive and
protective.
Lindgren points out with the many different
testing groups and code bodies, it’s not hard to see
where this can be confusing.
Ellen Rogers is editor of the Architects’ Guide to Glass & Metal
magazine. She can be reached at erogers@glass.com. Follow
her on Twitter @AGGMagazine and like AGG magazine on
Facebook to receive updates.
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Fire-rated glass can be designed to closely
mimic the use of non-rated materials, helping
ensure a visually consistent aesthetic.
“Many of these testing standards are similar,
but are from different groups. It’s good to develop
an understanding of what’s out there and what’s
being listed by the supplier and what will satisfy
the needs of the building,” he says.

Product Evolution

Fire-rated glazing products have also seen a
significant number of changes over the past two
decades.
Razwick says architects typically have a design
in mind and then want to know how to meet both
the code requirements and their design intent.
He says architects have become savvy and have
recognized these products have changed and lots
of options are available.
“They want to know which products will help
them [meet those goals],”he says. “The great news is
we can address [all of those] design needs. So if they
think it and want the clear glass benefits, it is generally possible now [in fire-rated glass]. Rarely is there
not a solution to meet the design requirements.”
“Twenty to 25 years ago there was only wired
glass. Now you have clear glazing that outperforms wired glass,” says San Diego. “I think that
changed the landscape of design and opened a
lot of spaces because now you can have stairwells
made out of glass—a one- to two-hour stairwellexterior curtainwall and so much more.”
She continues, “Architects can have more light
and incorporate more elegant designs without
sacrificing performance or meeting building codes.
According to Frisone, increasingly larger glazing sizes are available and that’s also providing
more design opportunities as architects “are
constantly looking for ways to bring in more
daylight,” he says.

Framing Functions

One of the most common materials for firerated glazing is steel, with aluminum-clad and
aluminum systems also available. The all-aluminum option, such as products manufactured by
Aluflam, have only been in the U.S. for about
ten years. Lindgren says his company’s product
Architects’ Guide to Glass & Metal

Product Information
© 2013 Architects’ Guide to Glass Magazine. All rights reserved.
No reproduction of any type without expressed written permission.

consists of two extrusions separated by a thermal
break and filled with a proprietary material, which
provides the fire-rated performance features.
While there are a number of options, and
framing can be produced to match the aesthetics
and colors of the non-rated materials, San Diego,
points out the most important detail in framing is
that its rating must match that of the glass.
“If the glass is fire-resistive then the framing
must be as well. You have to look at the whole
assembly,” she says
Mueller agrees.
“The glass and a frame must be tested as a unit/
system and not individual components,” he says.
“Architects have to recognize that it’s not a standalone product. It works as a system with the overall
assembly,” agrees Razwick. “The glass is only one
piece that’s providing a fire rating … [it includes]
everything down to the sealants, wall systems and
gasketing. You have to take a total system perspective. It does no good to have nice fire-rated glass and
then put it in the wrong storefront system.”

Get in Early

Experts agree, one of the best measures architects can take when designing with fire-rated
materials is to ask questions early and collaborate
with their suppliers.
“When working on these projects it’s always
best to consult with the manufacturer early,” says
San Diego. “Consulting early can save a lot of
headaches. The last thing you want to do is pick
the wrong product and have to have it changed.”
Lindgren agrees and says he welcomes those calls.
“Sometimes we see specifications [asking for
something] that can’t be built. Architects might
design the wrong size, use the wrong hardware, etc.”
Mueller adds, though, that while opportunities
for architects to use fire-rated glazing materials
are growing, education is still needed.
“Some think a sprinkler [which is active] is the
cure-all for a potential hazard in a building,” he says.
“Both active and passive are important components
to building safety. A sprinkler is fire-suppressing not
extinguishing.” Mueller says there are those who assume with a sprinkler installed there is then no need
for any other protection. “There are lots of passive
components that could be neglected.”
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Razwick agrees.
“There are those who think if you use active
systems there is no need for passive protection and in the 2012 IBC it specifically says you
cannot use an active system to provide passive
resistance.”
That’s why education and communication is
critical and manufacturers agree, early involvement can help create a safe, sound building.

Table This
What do the codes say about fire-rated glass and what’s most important
for architects? Thom Zaremba, code consultant for the Glazing Industry Code
Council, provided the following information on the three tables noted in
Chapter 7 of the IBC.
Table 716.3. This tells everyone exactly what the [glass] marking system
is; the specific fire test standard to which each mark relates; and, lastly,
in the definitions it provides, it ties the acceptance criteria of each test
standard (or the code in the case of the “temperature rise” criteria) to
the marks that are used in the new system. Markings include “W,” which
means that the glazing has been tested to the fire wall test standard (ASTM
E-119/NFPA 251/UL 263) and thus classified as fire resistive; “D” means
the product has been tested to the fire door test standard, NFPA 252; “H”
means that it passes the hose stream procedure; “T” means that the glazing
meets the temperature rise limits required for doors used in exit enclosures
and passageways; and “OH” means that the glazing has been tested to the
fire window test standard, NFPA 257, and meets both the fire endurance and
hose stream requirements of the test standard.
Table 716.5. This table addresses fire doors and fire shutters, vision
panels in fire doors and the transoms and sidelites that are often found in
combination with fire doors. This table provides a listing of every different
type of opening fire-protective assembly specified by the code and relates
each one to its required wall rating, its corresponding minimum fire door
and fire shutter assembly rating as well as the building code ratings and
requirements relating to the vision panels, sidelites and transoms found in
them. It then goes on to provide comprehensive listings of all the markings
that must be found on the different types of fire rated glazings that may be
used in those assemblies.
Table 716.6. This table addresses fire window assemblies. Like Table
716.5, it provides a listing of the fire-rated wall assemblies where fire-rated
windows may be found, the corresponding wall assembly ratings, the associated minimum fire window assembly ratings, and the markings that must be
found on the fire-rated glazings used in those assemblies.
Zaremba adds, “The current system is quite developed and should simplify an architect’s ability to select the right fire-rated glazing product for the
right application.” AGG
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BIG BUILDERS

Architects’ Guide to Glass & Metal Looks
at the Nation’s Top Contract Glazing Firms

Ask most anyone in the construction industry and they’ll likely tell you that 2012
proved to be a better year than the recent years before. It’s certainly true for the majority of
the firms ranked as part of the Architects’ Guide to Glass & Metal magazine’s listing of the
nation’s top contract glazing companies. In fact, many companies reported an increase in
their backlogs for last year and are generally optimistic about what’s to come in 2013.
The information listed comes from a number of sources, including submissions from
the companies themselves, industry interviews, as well as our own estimates. Annual
sales listed include volume for commercial work only and backlog change refers to the
increases or decreases in reserved projects since last year. This is included only when provided by the company. *When not available, annual commercial sales were estimated.
1. Permasteelisa North America Corp.
Windsor, Conn.
2012 Annual Sales: $200 million+
Chief operating officer: Claudio Daniele
number of Employees: 1,000
→ www.permasteelisausa.com
2. Harmon Inc.
Bloomington, Minn.
2012 annual sales: $180 million;
backlog change: increased
President/CEO: Brad Austin
Number of employees: 600;
number of locations: 14
→ www.harmoninc.com

3. Enclos
Eagan, Minn.
2012 annual sales: $160 million*;
backlog change: decreased
President/CEO: Gregg Sage
Number of employees: 450;
number of locations: 16
→ www.enclos.com

2012 annual sales: $140.3 million
Number of locations: 5;
number of employees: 497
→ www.waltersandwolf.com

5. W&W Glass
Nanuet, N.Y.
2012 annual sales: $90 million;
backlog changed: increased 30 percent
Managing partners: Mike Haber, Jeff
Haber, Scott Haber and Howard Haber
Number of employees: 130;
number of locations: 1
→ www.wwglass.com

6. Gamma Windows & Walls
International Inc. (A Division of Far
East Global Group Ltd.)
Concord, Ontario
President/CEO: Elliot Kracko/Jim
Mitchell
2012 annual sales: $90 million;
backlog change: increased by 30 percent
Number of employees: 460;
number of locations: 9
→ www.gammainternational.org

Photo: Gamma

4. Walters & Wolf
Fremont, Calif.
President/CEO: Randy Wolf

Gamma is re-cladding the New School’s University Center in New York with 131,000 square feet of custom brass curtainwall panels.
22
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7. Architectural Glass & Aluminum
Livermore, Calif.
President/CEO: John Buckley
2012 annual sales: $72.4 million;
backlog change: increased 23 percent
Number of employees: 125;
number of locations: 3
→ www.aga-ca.com
8. Benson Ltd.
Portland, Ore.
2012 annual sales: $63.3 million*
President/CEO: Lou Niles
Employees: 621;
number of locations: 8
→ www.bensonglobal.com

9. TSI Exterior Walls Inc.
Upper Marlboro, Md.
President/CEO: Victor Cornellier
2012 annual sales: $51.8 million;
backlog change: decreased 20 percent
Number of employees: 110;
number of locations: 1
→ www.tsicorporations.com

10. Massey’s Plate Glass
and Aluminum Inc.
Branford, Conn.
President/CEO: Bob Massey, Jr.
2012 annual sales: $51 million;
backlog change: increased
Number of employees: 130+;
number of locations: 2
→ www.masseysglass.com

11. Karas & Karas Glass Co.
Boston, Mass.
President/CEO: Joseph Karas
2012 annual sales: $49 million;
backlog change: increased 20 percent
Number of employees: 91;
number of locations: 1
→ www.karasglass.com

12. Seele Inc.
New York, N.Y.
President/CEO: Attila Arian
2012 annual sales: $48 Million;
backlog change: decreased 30 percent
Number of employees: 38;
number of locations: 2
→ www.seele.com

13. National Enclosure Company LLC
Pontiac, Mich.
President/CEO: David Sauld
2012 annual sales: $45 million;
backlog change: increased 13 percent
Number of employees: 125;
number of locations: 3
→ www.nationalenclosure.com
March/April 2013
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14. Admiral Glass & Mirror
Houston, Texas
Senior executive/vice president and
general manager: Roger Putz
2012 annual sales: $45 million;
backlog change: increased
Number of employees: 365;
number of locations: 2
→ www.admiralglass.net

15. Architectural Wall Systems Co.
West Des Moines, Iowa
President/CEO: Mike Cunningham
2012 annual sales: $44 million
Number of employees: 150;
number of locations: 2
→ www.archwall.com
16. SPS Corp.
Apex, N.C.
President/CEO: Michael J. Russo
(owner), Christopher J. Craney
(owner/CFO)
2012 annual sales: $42 million*
Number of employees: 152;
number of locations: 2
→ www.spscorporation.com

17. Haley-Greer Inc.
Dallas, Texas
2012 annual sales: $35 million
President/CEO: Don Haley (CEO),
Letitia Barker (president)
Number of employees: 150;
number of locations: 2
→ www.haleygreer.com

18. Heinaman Contract Glazing
Lake Forest, Calif.
President/CEO: John Heinaman
(Chairman/CEO), Tom Howhannesian
(President)
2012 annual sales: $28.8 million*
Number of employees: 90;
number of locations: 2
→ www.heinaman.net

TSI is currently working on the CityCenter
project in Washington, D.C., where it is
installing glass walkways and more.

19. Cherry Hill Glass Co. Inc.
Branford, Conn.
President/CEO: Kevin O’Neill
2012 annual sales: $27.5 million;
backlog change: increased 50 percent
Number of employees: 85;
number of locations: 1
→ www.cherryhillglass.com

20. Champion Metal & Glass Inc.
Deer Park, N.Y.
President/CEO: Ali Ghahremani
2012 annual sales: $26 million;
backlog change: increased 30 percent
Number of employees: 124;
number of locations: 1
→ www.championmetalglass.com AGG

Photo: Eric Benson; Eric B.
Photography: www.ericbensonphotography.com
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National Enclosures Co. installed glazing
for the Cleveland Museum of Art in 2012.
www.glassguides.com

23

Product Information
© 2013 Architects’ Guide to Glass Magazine. All rights reserved.
No reproduction of any type without expressed written permission.

Contents

Zoom Fit

Search

+

Archives

–

I<

E-Mail

<

>

>I

Subscribe

All in a Day’s Work
Architects’ Forum Attendees Gain Glass
Knowledge During ’13 Event
by Ellen Rogers

In addition to the seminars, Architects’ Forum also
offered attendees the chance to learn about industry
products from table top displays from event sponsors.

d

espite ongoing snow storms, approximately 100
architects traveled to Hauppauge (Long Island),
N.Y., on March 7 to further their knowledge of
glass products. They attended the Architects’ Forum 2013, which took place at the Hyatt Regency
Long Island. The day-long event, organized by the
Architects’ Guide to Glass & Metal magazine, included six continuing education courses, a table top
exhibition, lunch and admittance into the Glass
Expo Northeast trade show, which took place
concurrently. Event sponsors included Fenzi North
America, Guardian Industries, J.E. Berkowitz L.P.,
Oldcastle BuildingEnvelope®, SAFTI First and
YKK AP. Lunch was sponsored by Quanex Building Products. The courses were all accredited by
the American Institute of Architects and provided
attendees not only with learning units, but also a
number of health, safety and welfare credits.

Fabrication and Design
John Krawjewski, national architectural account
manager, from J.E. Berkowitz, opened the program
with his presentation on glass fabrication and
design issues. He explained that glass is a major
design component in architecture, and said understanding glass issues can help lead to fewer design
24
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changes and improved cost value, among other
benefits. Some of the design issues he covered
included aesthetics, LEED, optical distortion and
safety, among many others.
David Warden, brand manager for YKK AP,
next presented “Ensuring Compliance of Fenestration with Today’s Energy Code and Green
Standards.” He told attendees that one of the biggest changes of late in terms of the codes has been
decreasing the window-to-wall ratio. So, what is the
fenestration industry doing to try and make for a
better product? He said this has come in the way of
extra thermally-enhanced products that will help
meet the new prescriptive codes.
Speaking of the evolution of glass, Leigh Anne
Mays, architectural design manager with Guardian, told attendees that glass is one of the oldest
fabricated materials.
“It really did start with the lightening strikes,” she
said, explaining that the type of glass used for construction today is basically soda lime glass, though
there are other types of glass for other industries.
She explained that glass is basically liquidized sand,
among other materials: soda ash, salt cake, dolomite,
rouge/iron oxide and cullet (broken glass).

Specific Details
Joe Effertz, director of architectural development for Oldcastle BuildingEnvelope®, presented
“Blast Mitigation – Understanding the Environment, Protection Level and Design.” He told
attendees that the connections actually must be
designed to twice the capacity of glass.
“The glass must break first,” said Effertz.
He also talked about testing and showed videos
to illustrate various blast tests. He explained that
full scale arena tests typically are done for the large,
monumental jobs as they can be expensive. For
smaller projects, a static approach is fine, he said.
Paul Chackery, Fenzi North America product
manager, next talked about “Selecting Insulating
Glass Sealants for Durability and Energy Efficiency.” The course provided an overview of the
Architects’ Guide to Glass & Metal
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characteristics insulating glass sealants must provide to ensure long-term thermal performance,
structural durability and longevity of insulating
glass units.
“You must balance three principles: structure,
beauty and practicality,” Chackery said. “Windows
add beauty and structure to a building.”
He explained that the use of aluminum spacers can
create a thermal bridge and that warm-edge spacers
are an option for improving the thermal properties.
Likewise, gases used in the IG, such as argon and
krypton, increase a unit’s thermal performance.
Tim Nass, vice president of national sales for
SAFTI First, was the final day’s speaker with his
presentation, “Code Considerations in Fire Rated
Glass.” One message he stressed was the differences in fire-resistive and fire-protective products.
Fire-protective glass is designed to compartmentalize smoke and flames and is subject to application,
area and size limitations under the International
Building Code. It does not block radiant heat
transmission. On the other hand, Fire-resistive
glass is not limited in application or size. This type
of fire-rated glass compartmentalizes smoke and
flames, and blocks the transmission of dangerous
levels of radiant heat through the glazing.

Well-Worth It
Many of the architects who took part in the
program said they were able to take away valuable information and resources pertaining to
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architectural glass.
Architect Claude Hurt Jr., based in Roosevelt Island, N.Y., said the program was very timely, as he
was in the process of working on an expansion and
renovation project that involved replacing many of
the existing windows as well as the addition of new
windows.
“I will be able to take away [from this] enough
information to make a wise decision on how to
move forward on the glazing for the project I’ve
been working on,” he said.
Likewise, architect John Kinnear based in New
York City, said with so many changes involving
topics such as LEED and energy performance,
Architects’ Forum 2013 offered the perfect opportunity to learn.
“It seemed like a great way to get lots of information in one day,” he said.

Get Ready for More
Plans are currently underway for the next
Architects’ Forum, so be sure and look to www.
glassguides.com to find our when the dates and location for the next event will be announced. AGG
Ellen Rogers is editor of the Architects’ Guide to Glass & Metal
magazine. She can be reached at erogers@glass.com. Follow
her on Twitter @AGGMagazine and like AGG magazine on
Facebook to receive updates.

Architects traveled from across the Northeast to take part in Architects’ Forum 2013.
March/April 2013									www.glassguides.com
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Education and Resources
PPG Education Center
Educates Architects About Glass

The result was a comprehensive site divided
into three sections – Glass Topics, Glass Frequently Asked Questions (FAQ) and a Glossary.
Instead of bottling enthusiasm, PPG is “botThe online tool also features a mix of videos, iltling knowledge” through its newly launched
lustrations and educational features that address
Glass Education Center (www.educationcenter.
issues such as preventing thermal glass breakage,
ppg.com). The online resource is designed
specifying large insulating glass units, how low-E
specifically for architects to serve as a source for
glass works, how heat-treated glass differs from
information about designing, specifying and
heat-strengthened glass, and why it all matters
building with commercial glass.
for commercial building projects.
Rob Struble, manager, brand and communiGlenn T. Miner, director of construction, flat
cations, PPG Industries, explains the intent and
glass, says the PPG Glass Education Center was
evolution of the site which was in development
created to address a growing demand, especially
for roughly a year.
among young architects and students, for more
“In this downturn it seemed that many of the
long-term ‘glass experts’ in architectural firms were accessible, interactive and engaging technical
information about designing and building with
retiring,” says Struble. “So we get a fair amount of
glass.
basic questions along with questions at a higher
“As commercial glass products become more
level than we ever had before.” he says.
sophisticated, glass manufacturers have an
And, Struble says, “We have technical service files
that can fill a room. So we digitized it and indexed it,” obligation to deliver technical information to
architects and other building professionals in a
says Struble, who explains the goals of the site:
way that helps them meet the increasingly dif• It helps architects design better with glass;
ficult demands made of them,” says Miner.
• It provides a comprehensive source of eduHe stressed that the site is not designed as a
cational information on glass; and
marketing tool.
• It takes advantage of PPG’s deep knowl“When visitors log on to the PPG Glass
edge base of glass handling fabrication and
Education Center, they will find very little
installation.
to no information about our
products specifically,” Miner
adds. “Our primary goal is
to offer an objective, userfocused resource that enhances
the safety, attractiveness and
energy-efficiency of buildings
constructed with glass, whether
they are skyscrapers erected
with monumental curtainwalls
or small elementary schools
with simple windows that open
and close.”
And it really was designed
with architects in mind.
“We went to 40 people in PPG
who work with architects and
asked, “What questions do you
get the most?” says Struble. The
result of that information cull
was 60-70 different questions.
“At the end of the day everyone benefits if we use glass
better,” he adds.
PPG recently added new features to its website to help educate architects about glass.
-Tara Taffera AGG
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Event Outlook
NORTH AMERICAN EVENTS
June 10-12, 2013
Neocon 2013
Sponsored by Merchandise Mart Properties
Merchandise Mart
Chicago
Contact: www.neocon.com
June 20-22, 2013
AIA 2013 National Convention
Sponsored by the American Institute of Architects (AIA)
Denver Convention Center
Denver
Contact: www.aia.org
September 10-12, 2013
GlassBuild America 2013
Sponsored by AAMA, BEMA, GANA, IGMA and NGA
Georgia World Congress Center
Atlanta
Contact: www.glassbuild.org

October 16-17, 2013
Neocon East
Sponsored by Merchandise Mart Properties
Baltimore Convention Center
Baltimore
Contact: www.neoconeast.com

>I

Send information
about upcoming
events to
erogers@glass.com.

October 31-November 1, 2013
Glass Expo Midwest™ 2013
Sponsored by USGlass magazine
Renaissance Schaumburg Convention Center Hotel
Chicago (Schaumburg), Ill.
Contact: www.usglassmag.com/gems
November 20-22, 2013
Greenbuild 2013
Sponsored by the U.S. Green Building Council
Pennsylvania Convention Center
Philadelphia
Contact: www.greenbuildexpo.org AGG

The Professional Contract Glaziers’ Software
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Continuing Education Corner

lass and glazing, metal systems and various other
fenestration technologies are continuously evolving.
As a result it’s important for the architectural community to stay up-to-date on the most recent information in a variety of areas, including residential
windows. Keep yourself informed about these many
options, and consider some of these industry courses. You’ll gain valuable information and knowledge
while also earning continuing education credits.

Course Title: Understanding Window
Performance Standards
Provider: Viwinco Windows
Learning units: 1

If your company
offers an AIA
continuing education
course please let us
know about it by
emailing
erogers@glass.com

Attention
Readers:

You can also order
information at
www.glassguides
.com/infocenter

Covering both commercial and residential
classes, this one-hour presentation outlines and
explains the key criteria used to determine a window’s overall performance grade. Specific attention is paid to the evolution of testing requirements for structural performance, air and water
infiltration, and forced entry.
The presentation also provides an overview of
impact testing, optional testing and thermal per-

Ad Index

Page
1

Company Name

Avant Guards

Course Title: Air, Water and Structural
Testing for Windows and Doors
Provider: Weather Shield Windows and
Doors
Learning units: 1

Course participants will learn to define the
four fundamentals—air, water, structural and
forced entry—of design performance (DP) ratings.
Testing standards, test methods and evaluations
as defined by AAMA are identified and
explained for each of these criteria. The six factors in determining design load for structural
performance are also explained. In addition, the
AAMA labeling system is reviewed, educating
participants in the ability to analyze the labeling
system for jobsite verification. This course is also
a precursor to c104 – Window and Door Design
for Storm Protection.
→ www.weathershield.com AGG

Fax

718/366-6565 718/366-0010

Website

www.avantguards.com

11 Building Enclosure Consulting

305/600-0516 954/457-3592

www.building-enclosure.com

C3 Glass Expo Midwest ’13™

540/720-5584 540/720-5687

www.usglassmag.com/gems

C2 Kawneer Co. Inc.

770/449-5555 770/734-1560

www.kawneer.com

27 Building Envelope Software Technologies 800/746-0641 416/498-7500 www.buildingenvelopesoftware.com
5

Guardian Industries

3

Lauren Manufacturing

C4 PPG Industries Inc.

11 Precision Glass Bending
7

PRL Glass Systems Inc.

13 Sage Electrochromics
28

formance requirements across climate zones.
Video footage is included as well.
→ www.viwinco.com

Phone

www.glassguides.com

866/482-7374 248/340-2111
855/585-5050 330/339-1515

www.sunguardglass.com

www.lauren.com

888/774-4332 412/826-2299

www.ppgideascapes.com

877/775-2586 877/274-8800

www.prlglass.com

800/543-8796 800/543-8798
877/724-3325 507/333-0145
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Centrally Located, Sessions for Success, One Spooktacular Date

October 31-November 1, 2013

Renaissance Schaumburg Hotel & Convention Center
Chicago (Schaumburg), IL
Co-sponsored by the Illinois Glazing Association, the Indiana, Ohio, Minnesota and
Wisconsin Glass Associations, Detroit Glass Dealers Association, the Association of
Glazing Contractors and USGlass, DWM and WINDOW FILM magazines.

Booth spaces are still available
contact tczar@glass.com to secure your location!

540/720-5584 • www.usglassmag.com/gems
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Accept no substitutes.
Only Starphire® Ultra-Clear Glass from PPG can deliver the highest visible light transmittance
in a low-E glass while offering the truest color transmittance in thicknesses up to one inch.
Accept nothing less. Find out more at www.ppgstarphire.com.
Starphire, IdeaScapes, PPG and the PPG logo are trademarks owned by PPG Industries Ohio, Inc.

PPG Industries, Inc., Glass Business & Discovery Center, 400 Guys Run Road, Pittsburgh, PA 15024 www.ppgideascapes.com

