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“Window Update: A view to better windows”

By Mary Ellen Polson






It’s usually better to
repair than replace original
wood windows. They were

designed to be restored,

and can be retrofitted in
ways that save energy and
bring comfort—at far less

cost than replacements.

By Mary Ellen Polson
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EVOLUTION OF THE AMERICAN WINDOW

The windows on historic homes are
products of the materials and technol-
ogy available at the time of construction.
Before roughly 1850, the materials were
simple: old-growth lumber, precious
hand-blown glass, and linseed oil-based
putty. Building a window was challeng-
ing but low-tech, the task of highly skilled
sash makers working with hand tools to
compose a complex framework designed
to hold individually cut panes of glass.
All of the wood components—bottom
and top rails, the vertical side rails called
stiles, and the dividers known as muntins—
were through-mortised. That means that
the connecting joints, the tenons, extended
completely through the adjoining stile or
rail and were visible along sash edges. In
an era before water-resistant glues, joints
were secured with pegs and tightened with
wedges. As Steve Jordan writes in The Win-
dow Sash Bible, outfitting a house in 1750
or 1800 with windows was easily the most
expensive component of construction.

The further back in time you go, the
more expensive the glass and the smaller
the window panes, or lights. The shaped
wood dividers called muntins that held
the glass in place changed over time, too.
Eighteenth-century muntins were thick

with short and rounded ovolo mouldings.
By late in that century, as glass became
slightly more affordable, window panes
grew larger and longer, and the propor-
tions of the muntins more grew more
graceful as well.

Machine-blown cylinder glass became
widely available near the end of the 19th
century, about the same time that advanc-
es in millwork technology led to stan-
dardization in building components from
door casements to interior colonnades.
The thickness of window sash went from
a variable 114" to a uniform 134". After the
Civil War, weight-and-pulley counter bal-
ances made it possible to operate a sash
window with the lift of a hand.

Construction methods and materi-
als for residential window construc-
tion changed little for the next hundred
years—despite various inventions that
claimed to improve on the rope-and-
pulley system. They include some tech-
nologies you may find in your windows,
including spring balances, spring-tension
wheels, and pivoting hardware.

Window construetion began to change
in the early 20th century when the first
flat-drawn sheet glass went into produc-
tion about 1917, putting an end to varia-

tions in thickness and flaws that effect
clarity. Clever manufacturers introduced
metal windows. Some, like steel, held up
well over time; others were composed of
metals with various parts that tended to
fail with repeated use or age-induced fa-
tigue. Finally, large sheets of flat, perfectly
uniform glass made by the float method
transformed the window glass market in
the early 1960s.

APPLIED HISTORY

What does all this history mean for the
windows on your house? If the originals
are still there and in good condition,
count yourself lucky. Original windows
on a house built before 1950 are usually
well matched to the rest of the house in
terms of building materials, quality, and
appearance. They are also sustainable
and expensive to replace with windows of
similar quality.

If, however, your home has suffered
the loss of original windows to “replace-
ments”, a dilemma is coming, and sooner
than you might realize. Even the best
replacement windows aren’t guaranteed
to last for more than 25 years. If your
windows are failing or an addition is in
the works, shop wisely.




It’s important to ensure that the new
windows on an existing home “read”
properly. Depending on your budget, the
ever-expanding range of custom options
available from window manufacturers
makes it possible to replicate historical
styles at any scale, in virtually any wood
or combination of materials. That said,
new windows are still one of the most
expensive parts of any house. Prices
for a wood double-hung window in a
standard shape and size start at $400 or
$500. Custom windows can cost $2,500
or even more.

When shopping for new windows
for an older home, take your cues from
surviving original windows. Windows
long gone? Look for homes of a similar
age and style in the neighborhood; an-
other house may still have windows you
can use as models. Pay extra care to the
number, placement, and overall dimen-
sions of the panes of glass (lights) in the
window you are replacing.

Getting the proportion or placement
of the panes wrong is a common mis-
take. On older windows, the panes tend
to be taller rather than wider. In many
replacement windows, the opposite is
true. Once installed, the new fenestra-

‘Pop Quizg

tion may make your house look dramati-
cally different, and not necessarily for
the better. Fortunately, it’s relatively easy
for a window maker to scale new win-
dows of different sizes to the proportions
of older, smaller ones.

Another key element in matching
the appearance of old-style windows is
to copy the depth, width, and mould-
ing profiles of the muntins that define
the windowpanes on your sashes or
casements. Whether real or snap-in,
these dividers do more than sepa-
rate the glass into three, six, or more
divided lights—they throw shadows
that add to the architectural relief of
the facade.

Those looking for a true historical
replication will want to match historic
muntin profiles as closely as possible.
The difference between the width,
height, and shaping of two 18th-century
muntin profiles—say, Georgian versus
Federal—can be astonishing. For those
with a more modest old house, the
goal may be dividers that are roughly
as wide and deep as those on typical
houses of the period. That way, the
shadow lines aren’t noticeably different
than they were before.

Light
- Reading

Want a detailed guide to
maintaining and restor-
ing historic windows?
You can’t go wrong with
The Window Sash Bible
(2015) by long-time OHJ
contributor Steve Jordan.
Packed with tips for win-
dows built between 1800
and 1940, the book is a
primer on understanding
how old windows were
made and how to evalu-
ate and repair them. $45.
Through your local book-
seller or at amazon.com

Think you know the ins and outs of windows? Here’s a chance to test
your assumptions about windows old and new. True or False?

1. Windows are the biggest source of energy

loss in the house. T/F

2. Historic windows are costly and

difficult to repair. T/F

3. Old windows don’t operate smoothly and are
difficult to open and close. T/F

4. Historic windows are a lead hazard. T/F

5. New replacement windows save more energy
than restored originals. T/F

6. Houses built before 1950 use more energy

than newer homes. T/F

7. Replacement windows offer a better

return on investment than retrofitting

existing windows. T/F

8. Replacement windows will pay for
themselves in 5-10 years. T/F

9. Replacement windows are a good value
because they require no maintenance. T/F

TURN THE PAGE FOR ANSWERS
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e Anatomy
of a Window

The double-hung sash window is still the most common

window found on American homes. Once the technology had
been perfected about 1850, window components and construction
methods didn’t change much for over a hundred years.
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MUNTINS THROUGH TIME

Even if you've never noticed them before, the shape of the window muntins
may be the key to identifying the style of an entire house. The earliest muntins
were squat and fat, and they grew more graceful in the early 19th century. By
the early 20th, the muntin profile on Colonial Revival houses had evolved into a

composite of several styles.

POP QUIZ ANSWERS

1. FALSE. Even single-glazed windows in
poor condition account for less than 20 per-
cent of the energy loss in a typical house—
significantly less than the attic and roof.

2. FALSE. Old windows were designed
with easily repaired components. Indi-
vidual panes of glass, sash cord, pulleys,
and hardware are usually available from

a local hardware or builder’s store. Even
the frame can be patched or repaired with
epoxy. When properly maintained, a well-
built historic window will last for more
than a century.

3. FALSE. The weight-and-pulley
counterbalance system used in windows
built before 1900 has never been improved
upon, says Scott Sidler of Austin Home
Restorations [thecraftsmanblog.com). Kept
in good working condition, windows with
this system open and close easily and are
simple to repair (see “Restringing Sash
Weights,” p. 46). Spring tension and sliders
made from plastic or metal become harder
to operate over time; they require full
replacement once worn or broken.

4. SOMETIMES. Unrestored old windows
with decades of paint may pose a lead
hazard, but once the paint is removed or
encapsulated through restoration, the win-
dows should no longer pose a health threat.

5. TRUE—BUT JUST BARELY. A high-
performance replacement window will save
slightly more energy than a retrofitted exist-
ing window on an annual basis. Factor in the
energy costs associated with tearing out the
old windows and installing new ones, and
retrofitting looks like a better bet energy-
wise. In a 2012 report, the National Trust's
Preservation Green Lab found that restored
windows equipped with interior window
panels or exterior storm windows paired
with cellular blinds perform almost as well
as new replacement windows—within three
percent, on average, nationwide.

6. TRUE. But it's not necessarily the
fault of the windows. Older homes con-
sume more energy on both a per-square-
foot basis and a per-household basis be-
cause they have little or no insulation and
are less likely tb have efficient heating
systems. The trend toward larger home
sizes since 1990, however, has offset im-
proved efficiency, showing higher energy
use per household.

7. FALSE. While well-installed replace-
ment windows may be more energy effi-
cient than old windows in poor condition,
replacing all the windows in @ house is
an expensive proposition: up to $30,000
for materials, construction, and installa-
tion, according to the Green Lab report.
You may not own the house long enough
to see payback. Further, high-perfor-
mance glazing and frames can be two

to four times more expensive than other
retrofit options with comparable energy
savings potential.

8. FALSE. Research shows that recoup-
ing the cost of replacement windows

can take up to 40 years, especially when
considering the initial carbon expended
during the construction process.

9. FALSE. New windows are initially
maintenance free, but the lifespan of most
replacement double-glazed windows

is only about 15-25 years. (Startlingly,
some manufacturers consider a window
lifetime to be eight to 15 years.] In other
words, most new windows will need to be
replaced before they've paid for them-
selves. The seals between double-glazed
windows will eventually fail and metal
components experience fatigue and no
longer work smoothly. Once compromised,
components essential to energy conserva-
tion are difficult to repair. (You can find
replacement parts for some brands; see

“Fixes for Newer Windows,” p 47 .
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RESTRINGING A SASH WEIGHT

To restring the weights that make a coun-
ter-balanced system operate smoothly,
you'll need access to the hidden panel
that hides the weights and ropes. First,
identify the stop moulding, the vertical
strip on the window frame against which
the sash slides. If it is screwed in place,
remove the screws. Score the paint or
varnish at any joints to loosen them. Then
pry off the stop moulding by sliding a flat
prybar between two putty knives behind
the joint. (The knives protect the wood.)
With tuck, any nails may pop off with
the wood. Once loose, bow the strip it to
release the ends.

With one stop removed, you should be

able to swing the lower sash out of the way,

dangling from its two cords—if they're
still attached—to access the panel. Before
detaching the cord from the pulley and
weight, clamp the cord to keep the weight
from falling into the weight chamber.

46  FOR RESOURCES, SEE PAGE §7.

With the stop removed and the sash
out of the way, look for a small door sit-

-ting in the bottom of the sash channel

secured with a screw. Remove the screw.
As you reach for the cords inside the
weight pocket, note which weight goes
with each sash, or mark them unobtru-
sively. (If you accidentally switch weights
among sashes, the balance system won't
work properly.)

To restring the top sash, remove the
parting bead on one side. The parting
bead (a narrow strip of moulding on the
far side of the pulley housing] holds the
top sash in place. It's usually not nailed,
but may be stuck in place by paint. Score
the joints and slowly pry it out using a
putty knife or pliers.

Once you have the sashes, stop, and
parting bead out, you can restring the
weights. First, replace worn or painted
sash cord with new rope cord (Spot Cord

from Samson Rope, in business since 1888,

is one brand: samsonrope.com). Cut the
new cord to the length of the old one. If the
cord is missing, measure from the knot
pocket on the sash stile to the top rail, and
from the window header to the sill. (See
“Anatomy of a Window,” p. 44.) Add the two
measurements together to get an approxi-
mate length for the new cord.

After locating the weights, feed a new
length of rope through the pulley at the
top down into the weight pocket until it
reaches the weights. Then thread the
rope through the eyelet on the top of the
weight and tie it off with a secure knot.
Swing the weight back into the pocket,
then reinstall all the parts in reverse
order. Once the sash is in place, nail or
screw the stops snug to the bottom of the
sash. Slide the sashes up and down a few
times to make sure everything fits and
works effortlessly.

‘Which Knot? 1t’s a Tie!

Option eA

BOWLINE

Make a loop near the rope’s end,
pull the rope through the hole,
go around the line on the right,
then back through the hole.

Option ‘B

POACHER’S KNOT
Thread though weight. Wrap
loose end around twice,

then thread the loose end up
through loops. Pull tight.

FROM TOP: ILLUSTRATIONS BY ROB LEANNA; KATHY BRAY




Fixes for Newer Windows

Is your house already fitted out with replacement
windows in need of repair? If the problems are minor—
missing or broken locks or tabs, torn screens, lost
window stops—you may be able to get replacements
from a parts dealer for your brand. Parts for Hurd’s
awning, aluminum-clad, and clad-wood windows, for
example, are available through Hurd Replacement

Parts (hurdreplacementparts.com); parts for Andersen
Windows’ 200 double-hung sash series are available from

Forrest Construction (awindowanddoorparts.com). A good
window or door shop may be able to make more significant

repairs for you, provided they can find and order the right
parts. Sifting through the possibilities takes a computer
search: One current window hardware catalog has more
than 40,000 window and door parts in inventory.

RETROFITTING TIP

WEATHER

STRIPPING

Estimated Energy Savings: 2-3%*
Surprisingly, weather
stripping provides only
modest gains in energy
conservation because
it doesn’t insulate
thermally. It does help
improve interior com-
fort by blocking drafts
and keeping out mois-
ture. Easy to install,
types of weather strip-
ping include spring
metal, plastic strip,
compressible foam
tape, or sealant beads
applied to seal gaps at
the head, sill, meet-
ing rail, and at vertical
edges of a window.

EXTERIOR

{STORM) WINDOWS
Estimated energy savings: 17-19%
An exterior storm win-
dow is a glazed unit of
wood or metal that fits
tightly over an existing
window. Whether man-
ufactured or built by
hand, exterior storms
improve the thermal
performance and air-
tightness of existing
windows, boosting
energy savings close
to that of new replace-
ment windows. They
also reduce drafts and
provide some protection
for old windows. Fixed-
panel types must be
installed and removed
seasonally in order to
use the window.

INTERIOR

WINDOW PANELS
Estimated energy savings: 15-23%
Panels of acrylic,
polycarbonate, or glass
install by spring tension
or flexible compres-
sion on the indoor side
of an existing window.
Like exterior storm
windows, they improve
thermal performance,
air-tightness, and inte-
rior comfort. While not
quite as energy efficient
as exterior storms,
they're easier to install
and do not compromise
the appearance of the
window. They also pro-
vide noise reduction.
On the downside, some
plastic versions may
reduce visibility; fixed
panels may need to be
changed seasonally.

INTERIOR

SURFACE FILM

Estimated energy savings: 2-4%
Ideal for hot climates
or locales with abun-
dant sunshine, this
self-adhesive polyes-
ter film applied to the
interior glass surface
reduces solar gain
and glare. Surface
films block solar heat
gain and reduce the
UV transmissions that
cause fading of rugs
and upholstery. Draw-
backs include reducing
visible light transmis-
sion and desirable
winter solar heat gain.

STICKY SASHES

Moving window sashes up and down will
inevitably weaken the structure of the sash
frames if not done properly. Banging on the
sash or jerking up or down when the frame
is out of true {or crooked] will eventually
destroy it. One simple solution is to install
sash lifts on the bottom rail. They should
be positioned so that using them lifts the
window straight up.

BELOW An Arts & Crafts sash Lift from Vintage
Hardware, traditionally centered on the bottom
rail, will help prevent damaging the window.

Any of the following retrofits will improve interior comfort and
reduce energy costs without the need to replace original windows.

INSULATING/
CELLULAR SHADES
Estimated energy savings: 10-13%
These accordion-like
blinds improve ther-
mal performance and
minimize drafts when
in use. They're best for
keeping out the cold at
night or, in a hot cli-
mate, the heat at mid-
day. From an aesthetic
standpoint, they rarely
complement historic
decorating; consider
hanging lace panels
over them.

@ More Online
\#

More on energy at oldhouseontine.com/
8-tips-for-energy-efficient-old-windows.

* SOURCE FOR ENERGY SAVINGS: “SAVING WINBOWS, SAVING MONEY: EVALUATING THE ENERGY PERFORMANCE OF WINDOW RETROFIT AND REPLACEMENT,” NATIONAL TRUST FOR HISTORIC PRESERVATION/PRESERVATION GREEN LAB, 2012,
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