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HISTORIC PRESERVATION COMMISSION STAFF REPORT

Address: 7112 Sycamore Avenue Meeting Date: 1/8/97
Resourcé;. Takoma Park Historic District - HAWP: Alteration
Case Number: 37/3-96WW (CONTINUED) Tax Credit: None
Public Notice: 12/24/96 Report Date: 12/31/96
Applicant: Sumner W. & Frances B. Patch Staff: Patricia Parker
PROPOSAL: Replace windows & imr RECOMMEND: Deny

Window replacement;
Approve storm door

BACKGROUND

On December 18, 1996, at the request of the applicant, the HPC agreed to re-set this case
to be heard at its next meeting on January 8, 1997. This postponement would allow the applicants
to attend the hearing.

The applicant proposes to replace windows in all the openings and to install a storm door
ina contrlbutmg resource built c1910. The property is located within the Takoma Park Historic
District and is adjacent to another bungalow, a contributing resource built 1910-1926 to the
south. To the north is a non- contrlbutmg resource - a recently constructed bungalow rev1va1 (built
1987).

In 1987, the HPC reviewed a Historic Area Work Permit (HAWP) application to
construct a house at 7114 Sycamore Avenue. At that time, the HPC approved a proposal to
construct a single family house in a modified bungalow style with painted wood trim, wood and
brick porch piers, vinyl siding, fiberglass shingle roof and wood double-hung windows. HPC
files do not reveal the filing of a Historic Area Work Permit for 7110 Sycamore Avenue.

STAFF DISCUSSION

Substantial alterations of the principal facade of this contributing resource facing
Sycamore Avenue have been completed. However, with additional investment, these changes
could be reversed. The changes made are not appropriate for the style of the house and negatlvely
impact on the streetscape. Installation of the windows was not accomplished using quality
materials. When staff considers these factors, it gives pause before making a recommendation to
approve another substantial alteration to the resource. After making a visit to the property, staff
does not feel that replacement of all of the windows in the house is either appropriate or neces-

sary.

- The HPC has approved window replacement on a case by case basis and has taken great
care to review the condition of each opening. The Secretary of the Interior’s Standards for
Rehabilitation discourage removal of historic fabric and encourage the preservation of distinctive
features and finishes and construction techniques within historic districts. If the HPC were to
approve the replacement of all windows for this resource, it would be inconsistent with the




Secretary of the Interior’s Standards for Rehabilitation, inappropriate accordmg to the Historic
Preservation Ordinance and inconsistent with earlier HPC decisions affecting the adjacent
property at 7114 Sycamore and within the Takoma Park Historic District as a whole.

The applicant has indicated that they have experienced problems with paint protection and
tight fit of the existing windows over some time. The applicant has also indiciated that they have
incurred the expense of storm window installation as a protection measure. And that none of these
approaches have solved the problem.

Windows in most historic buildings are an important aspect of the architectural character
of those buildings. The Secretary of the Interior’s Standards for Rehabilitation call for respecting
the significance of original materials and features, repairing and retaining them wherever possible,
and when necessary, replacing them in-kind. Staff feels that the applicant has not adequately
evaluated the physical condition of the windows and considered techniques of repair which could
be successful before arriving at a solution of total replacement.

Deterioration of poorly maintained windows usually begins on horizontal surfaces and at
joints where water can collect and saturate the wood. Problem areas are usually characterized by
paint failure due to moisture. If the wood were not sound, but decayed, then replacement of the
failed system might be considered. Fortunately, this does not appear to have occurred in this
resource. Staff suggests that the applicant, before undertaking any repairs, identify all sources of
moisture penetration and eliminate them. And all decay should be destroyed in order to arrest the
deterioration process. As the applicant has experienced, attempts to paint the surfaces without
addressing the sources of moisture and arresting them, cause paint failure.

Staff has included an excerpt of National Park Service Preservation Brief #9 and #10 as
part of this Staff Report. This information may be helpful to the applicant.

Staff feels that the applicant’s proposal to install a storm door would be appropriate and
staff recommends approval.

STAFF RECOMMENDATION

Staff recommends that the Commission find the proposal to install a storm door on the
front facade consistent with the purposes of Chapter 24A-8(b)1:

The proposal will not substantially alter the exterior features of an historic site, or
historic resource within an historic district;

and with the Secretary of the Interior's Standards for Rehabilitation #2:

The historic character of a property shall be retained and preserved. The removal of
historic materials or alteration of features and spaces that characterize a property shall be
avoided.

. Staff recommends that the Commission deny replacement of windows in accordance with
Chapter 24A-8(a):

The commission shall instruct the director to deny a permit if it finds, based on the
evidence and information presented to or before the commission that the alteration for the permit
is sought would be inappropriate or inconsistent with, or detrimental to the preservation,
enhancement or ultimate protection of the historic site, or historic resource within an historic
district, and to the purposes of this chapter;



and with the Takoma Park Historic District Guidelines:

and with the general condition applicable to all Historic Area Work Permits that the
applicant shall arrange for a field inspection by calling the Montgomery County Department of
Environmental Protection (DEP), Field Services Office, five days prior to commencement of work
and within two weeks following completion of work.



APPLICATION“OR ¢
HISTORIC AREA WORK PERMITF .

by
EER2N

CONTACT PERSON

; 23077 DAYTIME TELEPHONE NO. (Y )2TE 2517
Tax Account ¢ 1 07 - "y BN
NAME OF PROPERTY OWNER Sumair Wi+ Frame e B 1 BAYTME TELEPHONE No. (D011 o270 1St 7
avoress 11 [~ Qqawwu e T_J(m«»vf&d - Md - Aogiz

STATE . P CODE
contractor 1Y A : TeLepHoNe NO. L) '
CONTRACTOR REGISTRATION NUMBER
AGENT FOR OWNER A DAYTIME TELEPHONE NO, ()
LOCATION OF BUlLDINGIPREMlSE /
TL-£

House Numer [/ S\/ Cam~§TREET

TowNCITY ]“’Lm = I ”“‘ LN - NEAREST CROSS STREET ff dio
—

oIl slock 21 susomision 25 ;
: 5
LIBER _ﬁﬂﬁouo _ﬁ:(_ﬂ__ PARCEL

PART ONE: TYPE OF PERMIT ACTION AND USE

1A.  CIRCLE ALL APPLICABLE: CIRCLE ALL APPLICABLE: AC Slab  Room Addition

Construct Extend Alter/Renovate Repair Move Porch Deck Fireplace Shed Solar Woodbummg Stove

Wreck/Raze Install Revocable $ Revisiono_U Fence/Wall (complete Section 4) Single Famnly‘%&&f_wh&(’"

1B. CONSTRUCTION COST ESTIMATE $ ‘ C a

1C. IF THIS IS A REVISION OF A PREVIOUSLY APPROVED ACTIVE PERMIT SEE PERMIT #

PART TWO: COMPLETE FOR NEW CONSTRUCTION AND EXTEND/ADDITIONS

2A. TYPE OF SEWAGE DISPOSAL 01 ( ) WSSC 02 ( )SEPTIC 03 ( )OTHER

2B. TYPE OF WATER SUPPLY 01 ( )WSSC 02 ( )WELL 03 ( )OTHER

PART THREE: COMPLETE ONLY FOR FENCE/RETAINING WALL

3A. HEIGHT foot _____inches

38.~ INDICATE WHETHER THE FENCE ’OR RETAINING WALL IS TO BE CONSTRUCTED ON ONE OF THE FOLLOWING LOCATIONS:

On party line/property line —___________ Entirely onlandofowner _________ On public right of wuy/mi '

| HEREBY CERTIFY THAT | HAVE THE AUTHORITY TO MAKE THE FOREGOING APPLICATION, THAT THE APPLICATION IS CORRECT, AND THAT
THE CONSTRUCTION WILL COMPLY WITH PLANS APPROVED BY ALL AGENCIES LISTED AND | HEREBY ACKNOWLEDGE AND ACCEPT THIS
TOBEA CONDI?N FOR THE ISSUANCE OF THIS PERMIT.

~

Ve Rl o el

Bignalure of owner of authorized agent 1 Dale
APPROVED ——_ For Chairperson, Historic Preservation Commission .
DISAPPROVED Signature S Date i @ -
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THE FOLLOW|NG ITEMS ‘IUST BE COMPLETED AND TH %MEQUIRED DOCUMENTS e

o MT ACCOMPANY THIS | KPPucA
1; | _ .V;WRITTEN DESCRIPTION OF PROJECT

PRI

Cal” ‘Description of existing structure(s) and environmental setting, including their historical features and
- Significance:

Lo, 192 02'51‘% graum /\ms,clzhrru{ﬁas &p_z GCod sﬁl/c gzﬁ;@/
'f-fu_cca 5&!’%@&(%%‘7«4 /Aalu,du( [ Azsﬁ/\//cdfsv‘ﬁd’ _

b. General descnpnon of project and its effect on the historic resource(s), the environmental setting, and
where applicable, the historic district:

;II)SWMQM OIC W&’AW I”LMAW w}ﬂdows ﬁmfu/a,rm
j%«ﬂmu + myn—&@ M/(/‘FCCF mlusr'mn‘c, Iesourees e,;w,mwa‘f
&e /Mﬁa(mo O/ASerréf’ é)[cwf cumﬁws are itwn, ot wr??‘ntd‘ ‘
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2. SITE PLANS 4‘)\: 4o (/)«:;aulfv’?;%.s R  longper pre b 47

Site and environmental setting, drawn {o scale. You may use your plat Your site plan must include:

_a. the scale, north amow, and date;
b. dimensions of all existing and proposed structures; and

" ¢c. site features such as walkways, dnveways tenoes ponds, streams, trash dumpsters, ‘mechanical
equipment, and landscaping.

3. PLANS AND ELEVATIONS

You must submit 2 copies of plans and elevations in_a format no larger than 11" X 17". Plans on.
8 1/2" X 11" paper are preterred.

a. Schematic construclion plans, with marked dimensions, indicating location, size and general type of ©
walls, window and door openings, and other fixed features of both the existing resource(s) and the
proposed work. .

b. Elevations (facades), with marked dimensions, clearly indicating proposed work in relation to existing
construction and, when appropnate, context. All materials and fixtures proposed for the exterior must
be noted on the elevations drawings. An exIsting and a proposed elevation drawing of oach
facade affected by the proposed work Is required. }

4. MATERIALS SPECIFICATIONS

General description of materials and manufactured items proposed for incorporation in the work of the 1+ .
project. This information may be included on your design drawings. g m d(

5. PHOTOGRAPHS

A

a. Clearly labeled photographic prints of each facade of existing resource, lncludmg details of the -
affected portions. All labels should be placed on the front of photographs. : . TEn

b.  Clearly label photographic prints of the resource as viewed from the public right-of-way and of the
adjoining propemes All iabels should be placed on the front of photographs.
&

6. TREE SURVEY
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LEverWeld Series 8500 Vinyl Double Hung Window

® Double Locks *
® Night Ventilation Latches

® Fully Welded Frame and Sash
® Heavy Duty Vinyl Extrusions (075 -.080 walls)

® Colonial Brickmold Exterior Profile
® Standard Energy Efficient Low 'E’ Glass ~

® Locking Screen
® Lifetime Warranty

EverWeld Plus - Our top of the line fully welded double hung plus a Foam Filled Frame
and/or Argon Gas Filled Insuiated Glass.

White White w/ | Beige w/ | White w/ | Beige w/ White Beige
o Argon Gas|Argon Gas|Foam Framc|Foam Frame|Argon/Foam|Argon/Foam

Accessaries .. .

-
R F

Note: When ordering, specify
rough opening size, not window

gf/’lag Efpandar I;Z; ﬁgg; g;gg size. American Craftsman will

Ml ”.”g 91 8" wid Por Foot 3223 make the appropriate deductions

Nu_I{on ,{: wide) Par Foot $107 to ensure a proper fit into the

- aling Fin ! rough opening.

Full Screen (w/ original order) Add $9.61

Replacement Half Screen Per Screen 59'6; Special orders not returnable.

gzmperecé ?’355 %’é rss?é :ht gg g 3 See procedures in front of catalog.

scure Glass .

Bronze Tint Glass Per Sash $17.30 See procedures in front of catalog

Oriel Window Per Window $25.17 when ordering multiple units.

Spiral Balances Each $4.21 : _

) Sash Lock Each $4.15 *Windows 24 1/4" wide and over.

Instaliation Screws (Pack) Each $0.69

Upto49 Ul | $96.64 | 811597 | $106.08 | $125.41 $112.37 $131.70 $121.81 $141.14
| 80t065U.1..| $111.97 | $134.36N $121.41 | $143.80 | $127.70 $150.09 $137.14 *| $159.53
66 (0 79 U.L | $7719.55-| $143.46°| $128.99° | $152.90 | $13528.”| $159.19 | $14472 | $168.63
80092 U.l. | $144.72 | $173.66 | $154.16 | 8183.10 | $160.45 $189.39 $169.89 $198.83 |
3t0 107 UL $15;§757 $190.28 $1'68f01 $199.72 $174.30 3206.01 $183.74 3215.45
wver 101 U1, | 82.44/U.1.82.93/U.1.| $2.44/U.1. | $2.93/.1. | 82.44/U.1. | $2.93/U.1. | $2.44/U.1. | $2.93/U.1. !
: |
Min. Size Max. Size EverWeld vinyl double hung windows are manufactured every 1/4" in
Width - 16 3/4™ | Width - 48 3/4" width and on the 1/4” and 3/4" in height.
Helght - 26 3/4" | Helight - 80 3/4°

@



perm 2 ANQ.\umi&\ﬁu
v b ot Pt

v ———
e e,




Podes, 712

-

ot

oo

ki Sesli

- TIL
~ windaw @ b

Fatchn




IQQ/‘]L(/% *\'7//145 CML/‘}VL, 7F
windp wll naf /4 /‘7&)\“’ ~viah
INstlled . : A

Bl 21 g PR AN o

windew will nof hald




Wb, Al Sqeensre e TP <5
teod o7
ras # mfm w&[«w %(/f,,-y( )
reay view o




prind o et

/00,{-0/’\ e 5.7'/%”% Ave, 7

-




Figure 3. Deterioration of poorly maintained windows usually begins on
horizontal surfaces and at joints where water can collect and saturate the
wood. The problem areas are clearly indicated by paint failure due to
moisture. Photo: Baird M. Smith. AlA

tion of the wood. Sound wood will separate in long
fibrous splinters, but decayed wood will lift up in short ir-
regular pieces due to the breakdown of fiber strength.

Another method of testing for soundness consists of
pushing a sharp object into the wood. perpendicular to
the surface. If deterioration has begun from the hidden
side of a member and the core is badly decayed, the visi-
ble surface may appear to be sound wood. Pressure on
the probe can fotce it through an apparently sound skin
to penetrate deeply into decayed wood. This technique is
especially useful for checking sills where visual access to
the underside is restricted.

Following the inspection and analysis of the results, the
scope of the necessary repairs will be evident and a plan
for the rehabilitation can be formulated. Generally the ac-
tions necessary to return a window to “like new” condi-
tion will fall into three broad categories: 1) routine main-
tenance procedures, 2) structural stabilization, and 3)
parts replacement. These categories will be discussed in
the following sections and will be referred to respectively
as Repair Class I, Repair Class 11, and Repair Class III.
Each successive repair class represents an increasing level
of difficulty, expense, and work time. Note that most of
the points mentioned in Repair Class I are routine main- .
tenance items and should be provided in a regular main-
tenance program for any building. The neglect of these
routine items can contribute to many common window
problems. :

Betore undertaking any of the repairs mentioned in the
following sections all sources of moisture penetration

“"“should be identified and eliminated, and all existing decay

fungi destroyed in order to arrest the deterioration pro-
cess. Many commercially available fungicides and wood
preservatives are toxic, so it is extremely important to
follow the manufacturer’s recommendations for applica-
tion, and store all chemical materials away from children
and animals. After fungicidal and preservative treatment
the windows may be stabilized, retained, and restored
with every expectation for a long service life.

Repair Class I: Routine Maintenance

Repairs to wooden windows are usually labor intensive
and relatively uncomplicated. On small scale projects this

kA NPS fheskenrion PRlEF

allows the do-it-y¢; lfer to save money by repairing
all or part of the wiudows. On larger projects it presents
the opportunity for time and money which might other-
wise be spent on the removal and replacement of existing
windows, to be spent on repairs, subsequently saving all
or part of the material cost of new window units. Regard-
less of the actual costs, or who performs the work, the
evaluation process described earlier will provide the
knowledge from which to specify an appropriate work
program, establish the work element priorities, and iden-
tify the level of skill needed by the labor force.

The routine maintenance required to upgrade a window
to “like new” condition normally includes the following
steps: 1) some degree of interior and exterior paint
removal, 2) removal and repair of sash (including reglaz-
ing where necessary), 3) repairs to the frame, 4) weather-
stripping and reinstallation of the sash, and S) repainting.
These operations are illustrated for a typical double-hung
wooden window (see figures 4a-f), but they may be
adapted to other window types and styles as applicable.

Historic windows have usually acquired many layers of
paint over time. Removal of excess layers or peeling and
flaking paint will facilitate operation of the window and
restore the clarity of the original detailing. Some degree of
paint removal is also necessary as a first step in the prop-
er surface preparation for subsequent refinishing (if paint
color analysis is desired, it should be conducted prior to
the onset of the paint removal). There are several safe and
effective techniques for removing paint from wood,
depending on the amount of paint to be removed. Several
techniques such as scraping, chemical stripping, and the
use of a hot air gun are discussed in “Preservation Briefs:
10 Paint Removal from Historic Woodwork” (see Addi-
tional Reading section at end).

Paint removal should begin on the interior frames, be-
ing careful to remove the paint from the interior stop and
the parting bead, particularly along the seam where these
stops meet the jamb. This can be accomplished by run-
ning a utility knife along the length of the seam, breaking
the paint bond. It will then be much easier to remove the
stop, the parting bead and the sash. The interior stop may
be initially loosened from the sash side to avoid visible
scarring of the wood and then gradually pried loose using
a pair of putty knives, working up and down the stop in
small increments (see figure 4b). With the stop removed.
the lower or interior sash may be withdrawn. The sash
cords should be detached from the sides of the sash and
their ends may be pinned with a nail or tied in a knot to
prevent them from falling into the weight pocket.

Removal of the upper sash on double-hung units is
similar but the parting bead which holds it in place is set
into a groove in the center of the stile and is thinner and
more delicate than the interior stop. After removing any
paint along the seam, the parting bead should be carefully
pried out and worked free in the same manner as the in-
terior stop. The upper sash can be removed in the same
manner as the lower one and both sash taken to a conve-
nient work area (in order to remove the sash the interior
stop and parting bead need only be removed from one
side of the window). Window openings can be covered
with polyethylene sheets or plywood sheathing while the
sash are out for repair. )

The sash can be stripped of paint using appropriate
techniques, but if any heat treatment is used (see figure
4c), the glass should be removed or protected from the
sudden temperature change which can cause breakage. An

OF
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Window Elevation

Muntin Profiles

> 3
A ,-_(' These are only three examples
of many possible profiles. Mun-
tins can contribute substantially
to window significance.

1 G

Window Sections

Figure 2. These drawings of window details identify major components, terminology, and installation details for a wooden double-hung windotw.

ceed with planning appropriate treatments, beginning
with an investigation of the physical condition of the
windows.

Physical Evaluation

The key to successful planning for window treatments is
a careful evaluation of existing physical conditions on a
unit-by-unit basis. A graphic or photographic system may
be devised to record existing conditions and illustrate the
scope of any necessary repairs. Another effective tool is a
window schedule which lists all of the parts of each win-
dow unit. Spaces by each part allow notes on existing
conditions and repair instructions. When such a schedule
is completed, it indicates the precise tasks to be performed
in the repair of each unit and becomes a part of the
specifications. In any evaluation, one should note at a
minimum, 1) window location, 2) condition of the paint,
3) condition of the frame and sill, 4) condition of the sash
(rails. stiles and muntins). $) glazing problems. 6) hard-
ware, and 7) the overall condition of the window (ex-
cellent, fair, poor, and so forth).

Many factors such as poor design, moisture, vandalism,
insect attack, and lack of maintenance can contribute to
window deterioration, but moisture is the primary con-

--teibuting factor in wooden window decav. All window
units should be inspected to see if water is entering around
the edges of the frame and., if so, the joints or seams
should be caulked to eliminate this danger. The glazing
putty should be checked for cracked, loose, or missing
sections which allow water to saturate the wood, especial-
ly at the joints. The back putty on the interior side of the
pane should also be inspected, because it creates a seal
which prevents condensation from running down into the
‘oinery. The sill should be examined to insure that it
slopes downward away from the building and altows
water to drain off. In addition, it may be advisable to cut
a dripline along the underside of the sill. This almost in-
visible treatment will insure proper water run-off, particu-

larly if the bottom of the sill is flat. Any conditions, in-
cluding poor original design. which permit water to come
in contact with the wood or to puddle on the sill must be
corrected as they contribute to deterioration of the win-
dow.

One clue to the location of areas of excessive moisture
is the condition of the paint; therefore, each window
should be examined for areas of paint failure. Since ex-
cessive moisture is detrimental to the paint bond, areas of
paint blistering, cracking, flaking, and peeling usually
identify points of water penetration, moisture saturation,
and potential deterioration. Failure of the paint should
not, however, be mistakenly interpreted as a sign that the
wood is in poor condition and hence, irreparable. Wood
is frequently in sound physical condition beneath unsight-
ly paint. After noting areas of paint failure, the next step
is to inspect the condition of the wood, particularly at the
points identified during the paint examination.

Each window should be examined for operational
soundness beginning with the lower portions of the frame
and sash. Exterior rainwater and interior condensation can
flow downward along the window, entering and collecting
at points where the flow is blocked. The sill, joints be-
tween the sill and jamb. corners of the bottom rails and
muntin joints are typical points where water collects and
deterioration begins (see figure 3). The operation of the
window (continuous opening and closing over the years
and seasonal temperature changes) weakens the joints,
causing movement and slight separation. This process
makes the joints more vulnerable to water which is readi-
ly absorbed into the end-grain of the wood. If severe
deterioration exists in these areas, it will usually be ap-
parent on visual inspection, but other less severely deteri-
orated areas of the wood may be tested by two traditional
methods using a small ice pick.

An ice pick or an awl may be used to test wood for
soundness. The technique is simply to jab the pick into a
wetted wood surface at an angle and pry up a small sec-
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overlay of aluminum foil on gypsum . .ard or asbestos
can protect the glass from such rapid temperature
change. It is important to protect the glass because it
may be historic and often adds character to the window.
Deteriorated putty should be removed manually, taking
care not to damage the wood along the rabbet. If the
glass is to be removed, the glazing points which hold the
glass in place can be extracted and the panes numbered
and removed for cleaning and reuse in the same open-
ings. With the glass panes out, the remaining putty can be
removed and the sash can be sanded, patched, and
primed with a preservative primer. Hardened putty in
the rabbets may be softened by heating with a soldering
iron at the point of removal. Putty remaining on the
glass may be softened by soaking the panes in linseed
oil. and then removed with less risk of breaking the
glass. Before reinstalling the glass, a bead of glazing
compound or linseed oil putty should be laid around the
rabbet to cushion and seal the glass. Glazing compound
should only be used on wood which has been brushed
with linseed oil and primed with an oil based primer or
paint. The pane is then pressed into place and the glaz-
ing points are pushed into the wood around the perim-
eter of the pane (see figure 4d). The final glazing com-
pound or putty is applied and beveled to complete the
seal. The sash can be refinished as desired on the inside
and painted on the outside as soon as a "skin” has formed
on the putty, usually in 2 or 3 days. Exterior paint should
cover the beveled glazing compound or putty and lap
over onto the glass slightly to complete a weathertight
seal. After the proper curing times have elapsed for paint
and putty, the sash will be ready for reinstallation.

While the sash are out of the frame, the condition of
the wood in the jamb and sill can be evaluated. Repair
and refinishing of the frame may proceed concurrently
with repairs to the sash, taking advantage of the curing
times for the paints and putty used on the sash. One of
the most common work items is the replacement of the
sash cords with new rope cords or with chains (see figure
4e). The weight pocket is frequently accessible through a
door on the face of the frame near the sill, but if no door
exists, the trim on the interior face may be removed for
access. Sash weights may be increased for easier window
operation by elderly or handicapped persons. Additional
repairs to the frame and sash may include consolidation
or replacement of deteriorated wood. Techniques for these
repairs are discussed in the following sections.

The operations just discussed summarize the efforts
necessary to restore a window with minor deterioration to
“like new” condition (see figure 4f). The techniques can be
applied by an unskilled person with minimal training and
experience. To demonstrate the practicality of this ap-

“proach, and photograph it, a Technical Preservation Ser-
vices staff member repaired a wooden double-hung, two
over two window which had been in service over ninety
years. The wood was structurally sound but the window
had one broken pane, many layers of paint, broken sash
cords and inadequate, worn-out weatherstripping. The
staff member found that the frame could be stripped of
paint and the sash removed quite easily. Paint, putty and
glass removal required about one hour for each sash, and
the reglazing of both sash was accomplished in about one
hour. Weatherstripping of the sash and frame, replace-
ment of the sash cords and reinstallation of the sash, part-
ing bead, and stop required an hour and a half. These
times refer only to individual operations; the entire proc-

ess took several day. ue to the drying and curing times
for putty, primer, and paint, however, work on other win-
dow units could have been in progress during these lag
times.

Repair Class II: Stabilization

The preceding description of a window repair job focused
on a unit which was operationally sound. Many windows
will show some additional degree of physical deteriora-
tion, especially in the vulnerable areas mentioned earlier,
but even badly damaged windows can be repaired using
simple processes. Partially decayed wood can be water-
proofed, patched, built-up, or consolidated and then
painted to achieve a sound condition, good appearance,
and greatly extended life. Three techniques for repairing
partially decayed or weathered wood are discussed in this
section, and all three can be accomplished using products
available at most hardware stores.

One established technique for repairing wood which is
split, checked or shows signs of rot, is to: 1) dry the
wood, 2) treat decayed areas with a fungicide, 3) water-
proof with two or three applications of boiled linseed oil
(applications every 24 hours), 4) fill cracks and holes with
putty, and 5) after a “skin” forms on the putty, paint the
surface. Care should be taken with the use of fungicide
which is toxit. Follow the manufacturers’ directions and
use only on areas which will be painted. When using any
technique of building up or patching a flat surface, the
finished surface should be sloped slightly to carry water
away from the window and not allow it to puddle. Caulk-
ing of the joints between the sill and the jamb will help
reduce further water penetration.

When sills or other members exhibit surface weathering
they may also be built-up using wood putties or home-
made mixtures such as sawdust and resorcinol glue, or
whiting and varnish. These mixtures can be built up in
successive layers, then sanded, primed, and painted. The
same caution about proper slope for flat surfaces applies
to this technique.

Wood may also be strengthened and stabilized by con-
solidation, using semi-rigid epoxies which saturate the
porous decayed wood and then harden. The surface of the
consolidated wood can then be filled with a semi-rigid
epoxy patching compound, sanded and painted (see figure
5). Epoxy patching compounds can be used to build up

Figure 5. This illustrates a two-part epoxy palching compound used to fill
the surface of a weathered sill and rebuild the missing edge. When the epoxy

cures, it can be sanded smooth and painted to achieve a durable and 24
waterproof repair. Photo: John H. Myers @
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. missing sections or decayed ends of meu.vers. Profiles can
" be duplicated using hand molds, which are created by

pressing a ball of patching compound over a sound sec-
tion of the profile which has been rubbed with butcher’s
wax. This can be a very efficient technique where there
ire many typical repairs to be done. Technical Preserva-
tion Services has published Epoxies for Wood Repairs

in Historic Buildings (see Additional Reading section at
end), which discusses the theory and techniques of epoxy
repairs. The process has been widely used and proven in
marine applications; and proprietary products are avail-
able at hardware and marine supply stores. Although
epoxy materials may be comparatively expensive, they
hold the promise of being among the most durable and
long lasting materials available for wood repair.

Any of the three techniques discussed can stabilize and
restore the appearance of the window unit. There are
times, however, when the degree of deterioration is so ad-
vanced that stabilization is impractical. and the only way
to retain some ot-the original fabric is to replace damaged

parts,
Repalr Clase 111: Splices and Parts Replacement

When parts of the frame or sash are so badly deteriorated
that they cannot be stabilized there are methods which
permit the retention of some of the existing or original
fabric. These methods involve replacing the deteriorated
parts with new matching pieces, or splicing new wood in-
to existing members. The techniques require more skill
and are more expensive than any of the previously dis-
cussed alternatives. [t is necessary to remove the sash
and/or the affected parts of the frame and have a
carpenter or woodworking mill reproduce the damaged or
nissing parts. Most millwork firms can duplicate parts,
such as muntins, bottom rails, or sills. which can then be
incorporated into the existing window, but it may be
Rnecessary to shop around because there are several factors
controlling the practicality of this approach. Some wood-
working mills do not like to repair old sash because nails
or other foreign objects in the sash can damage expensive
knives (which cost far more than their profits on small
repair jobs): others do not have cutting knives to
duplicate muntin profiles. Some firms prefer to concen-
trate on larger jobs with more profit potential, and some
may not have a craftsman who can duplicate the parts. A
little searching should locate a firm which will do

the job, and at a reasonable price. If such a firm does not
exist locally, there are firms which undertake this kind of
repair and ship nationwide. It is possible, however, for
the advanced do-it-yourselfer or craftsman with a table
saw to duplicate moulding profiles using techniques
discussed by Gordie Whittington in “Simplified Methods
for Reproducing Wood Mouldings,” Bulletin of the
Association for Preservation Technology, Vol. I1I, No. 4,
1971, or illustrated more recently in The Old House,
Time-Life Books, Alexandria, Virginia, 1979.

The repairs discussed in this section involve window
frames which may be in very deteriorated condition,
possibly requiring removal; therefore, caution is in
order. The actual construction of wooden window frames
and sash is not complicated. Pegged mortise and tenon

nits can be disassembled easily, if the units are out of the

uilding. The installation or connection of some frames to
the surrounding structure, especially masonry walls, can
complicate the work immeasurably, and may even require

6

e

dismantling of the® i It may be useful, therefore, to
take the following approach to frame repair: 1) conduct
regular maintenance of sound frames to achieve the
longest life possible, 2) make necessary repairs in place
wherever possible, using stabilization and splicing tech-
niques, and 3) if removal is necessary, thoroughly in-
vestigate the structural detailing and seek appropriate pro-
fessional consultation.

Another alternative may be considered if parts replace-
ment is required, and that is sash replacement. If extensive
replacement of parts is necessary and the job.becomes
prohibitively expensive it may be more practical to pur-
chase new sash which can be installed into the existing
frames. Such sash are available as exact custom reproduc-
tions, reasonable facsimiles (custom windows with similar
profiles), and contemporary wooden sash whicl'x are
similar in appearance. There are companies which still
manufacture high quality wooden sash which would
duplicate most historic sash. A few calls to ]oc'al build-
ing suppliers may provide a source of appropriate replace-
ment sash, but if not, check with local historical
associations. the state historic preservation office,
or preservation related magazines and supply catalogs for
intormation.

If a rehabilitation project has a large number of win-
dows such as a commercial building or an industrial com-
plex, there may be less of a problem arriving at a solu-
tion. Once the evaluation of the windows is completed
and the scope of the work is known, there may be a
potential economy of scale. Woodworking mills may be
interested in the work from a large project; new sash in
volume may be considerably less expensive per unit;
crews can be assembled and trained on site to perform all
of the window repairs; and a few extensive repairs can be
absorbed (without undue burden) into the total budget
for a large number of sound windows. While it may be
expensive for the average historic home owner to pay
seventy dollars or more for a mill to grind a custom knife
to duplicate four or five bad muntins, that cost becomes
negligible on large commercial projects which may have
several hundred windows.

Most windows should not require the extensive repairs
discussed in this section. The ones which do are usually in
buildings which have been abandoned for long periods or
have totally lacked maintenance for years. It is necessary
to thoroughly investigate the alternatives for windows
which do require extensive repairs to arrive at a solution
which retains historic significance and is also economically
feasible. Even for projects requiring repairs identified in
this section, if the percentage of parts replacement per
window is low, or the number of windows requiring
repair is small, repair can still be a cost effective solution.

Weatherization

A window which is repaired should be made as energy ef-
ficient as possible by the use of appropriate weather-
stripping to reduce air infiltration. A wide variety of
products are available to assist in this task. Felt may be
fastened to the top, bottom, and meeting rails, but may
have the disadvantage of absorbing and holding moisture,
particularly at the bottom rail. Rolled vinyl strips may
also be tacked into place in appropriate locations to
reduce infiltration. Metal strips or new plastic spring
strips may be used on the rails and, if space permits, in
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t}_\e channels between the sash and ja...o. Weatherstripping
is a historic treatment, but old weatherstripping (felt) is
not likely to perform very satistactorily. Appropriate con-
temporary weatherstripping should be considered an in-
tegral part of the repair process for windows. The use of
sash locks installed on the meeting rail will insure that the
sash are kept tightly closed so that the weatherstripping
will function more effectively to reduce infiltration.
Although such locks will not always be historically accu-
rate, they will usually be viewed as an acceptable contem-
porary modification in the interest of improved thermal

_ performance.

Many styles of storm windows are available to improve
the thermal performance of existing windows. The use of
exterior storm windows should be investigated whenever
feasible because they are thermally efficient, cost-effective,
reversible, and allow the retention of original windows
(see “Preservation Briefs: 3”). Storm window frames may
be made of wood, aluminum, vinyl, or plastic; however,
the use of unfinished aluminum storms should be
avoided. The visual impact of storms may be minimized
by selecting colors which match existing trim color.
Arched top storms are available for windows with special
shapes. Although interior storm windows appear to offer
an attractive option for achieving double glazing with
minimal visual impact, the potential for damaging con-
densation problems must be addressed. Moisture which
becomes trapped between the layers of glazing can con-
dense on the colder, outer prime window, potentially
leading to deterioration. The correct approach to using in-
terior storms is to create a seal on the interior storm while
allowing some ventilation around the prime window. In
actual practice, the creation of such a durable, airtight
seal is difficult.

Window Replacement

Although the retention of original or existing windows is
always desirable and this Brief is intended to encourage
that goal, there is a point when the condition of a win-
dow may clearly indicate replacement. The decision proc-
ess for selecting replacement windows should not begin
with a survey of contemporary window products which
are available as replacements, but should begin with a
look at the windows which are being replaced. Attempt to
understand the contribution of the window(s) to the ap-
pearance of the facade including: 1) the pattern of the
openings and their size; 2) proportions of the frame and
sash; 3) configuration of window panes: 4) muntin pro-
files: S) type of wood: 6) paint color: 7) characteristics of
the glass; and 8) associated details such as arched tops,

-~ hoods, or other decorative elements. Develop an under-

standing of how the window reflects the period, style, or
regional characteristics of the building, or represents tech-
nological development.

Armed with an awareness of the significance of the ex-
isting window, begin to search for a replacement which
retains as much of the character of the historic window as
possible. There are many sources of suitable new win-
dows. Continue looking until an acceptable replacement
can be found. Check building supply firms, local wood-
working mills, carpenters, preservation oriented maga-
zines, or catalogs or suppliers of old building materials,
for product information. Local historical associations and
state historic preservation offices may be good sources of

information on p1  .cts which have been used success-
fully in preservation projects.

Consider energy efficiency as one of the factors for
replacements, but do not let it dominate the issue. Energy
conservation is no excuse for the wholesale destruction of
historic windows which can be made thermally efficient
by historically and aesthetically acceptable means. In fact,
a historic wooden window with a high quality storm win-
dow added should thermally outperform a new double-
glazed metal window which does not have thermal
breaks (insulation between the inner and outer frames in-
tended to break the path of heat flow). This occurs
because the wood has far better insulating value than the
metal, and in addition many historic windows have high
ratios of wood to glass, thus reducing the area of highest
heat transfer. One measure of heat transfer is the U-value,
the number of Btu's per hour transferred through a square
foot of material. When comparing thermal performance,
the lower the U-value the better the performance. Accord-
ing to ASHRAE 1977 Fundamentals, the U-values for
single glazed wooden windows range from 0.88 to 0.99.
The addition of a storm window should reduce these
figures to a range of 0.44 to 0.49. A non-thermal break,
double-glazed metal window has a U-value of about 0.5.

Conclusion

Technical Preservation Services recommends the retention
and repair of original windows whenever possible, We
believe that the repair and weatherization of existing
wooden windows is more practical than most people
realize, and that many windows are unfortunately re-
placed because of a lack of awareness of techniques for
evaluation, repair, and weatherization. Wooden windows
which are repaired and properly maintained will have
greatly extended service lives while contributing to the
historic character of the building. Thus, an important ele-
ment of a building’s significance will have been preserved
for the future.
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Exterior Paint Problems
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PRESERVATION

Technical Preservation Services

A cautionary approach to paint removal is included in the guidelines to “The Secretary of the Interior Standards for Historic Preservation
Projects.” Removing paints down to bare wood surfaces using harsh methods can permanently damage those surfaces: therefore such methods
are not recommended. Also. total removal ¢oliterates evidence of the historical paints and their sequence and architectural context.

This Brief expands on that advice for the architect, build-
ing manager. contractor, or homeowner by identifving
and describing common tyvpes of paint surface conditions
and tailures, then recommending appropriate treatments
tor preparing exterior wood surtaces for repainting' to
assure the best adhesion and greatest durability of the new
paint. Although the Brief focuses on responsible methods
_of "paint removal,” several paint surface conditions will

re described which do not require any paint removal, and
still others which can be successfully handled by limited
paint removal. In all cases, the information is intended to
address the concerns related to exterior wood. [t will also
be generally assumed that, because houses built before 1950
involve one or more lavers of lead-base paint.? the majori-
ty of conditions warranting paint removal will mean deal-
ing with this toxic substance along with the dangers of the
paint removal tools and chemical strippers themselves.

Purposes of Exterior Paint

Paint® applied to exterior wood must withstand yearly ex-
tremes of both temperature and humidity. While never ex-
pected to be more than a temporary physical shield—
requiring re-application every 5-8 years—its importance
should not be minimized. Because one of the main causes
of wood deterioration is moisture penetration, a primary
purpose for painting wood is to exclude such moisture,
thereby slowing deterioration not only of a building’s ex-
“Tetior siding and decorative features but, ultimately, its
underlying structural members. Another important pur-
pose for painting wood is, of course, to define and accent
architectural features and to improve appearance.

Treating Paint Problems in Historic Buildings

Exterior paint is constantly deteriorating through the proc-
esses of weathering, but in a program of regular mainte-
nance—assuming all other building systems are function-
1g properly—surfaces can be cleaned. lightly scraped,
and hand sanded in preparation for a new finish coat. Un-
fortunately, these are ideal conditions. More often, com-
plex maintenance problems are inherited by owners of

historic buildings, including areas of paint that have
failed* beyond the point of mere cleaning, scraping, and
hand sanding (although much so-called “paint failure” is
attributable to interior or exterior moisture problems or
surface preparation and application mistakes with
previous coats).

Although paint problems are by no means unique to
historic buildings, treating multiple layers of hardened,
brittle paint on complex, ornamental—and possibly
fragile—exterior wood surfaces necessarily requires an ex-
tremely cautious approach (see figure 1). In the case of re-
cent construction. this level of concern is not needed
because the wood is generally less detailed and, in addi-
tion, retention of the sequence of paint layers as a partial
record of the building's history is not an issue.

When historic buildings are involved, however, a
special set of problems arises—varying in complexity
deperding upon their age, architectural style, historical
importance, and physical soundness of the wood—which
must be carefully evaluated so that decisions can be made
that are sensitive to the longevity of the resource.

Justification for Paint Removal

At the outset of this Brief, it must be emphasized that
removing paint from historic buildings—with the excep-
tion of cleaning, light scraping, and hand sanding as part
of routine maintenance—should be avoided unless abso-
lutely essential. Once conditions warranting removal have

! General paini type recommendations will be made, but paint color recommenda-
tions are beyond the scope of this Brief.

: Douglas R. Shier and William Hall. dnalysis of Housing Data Collected in a Lead-

Bused Paint Survey in Pittsburgh Penasyleanmua Part 1. National Bureau of Slan-
dards. Inter-Report 77-1250. May 1977,

“ Any pigmented liquid. liquetiable. or mastic composilion designed for applicalion
to a substrate in a thin layer which is converzed to an opaque solid film after ap-
plication. Paint and Coatings Dictionary. 1978. Federation of Socielies for Coat-
ings and Technology.

* For purposes of the Brief, this includes any area of painted exterior woodwurk
displaying signs ot peeling. cracking, or alligatoring to bare wood. See descrip-
tions of these and other paint surface conditions as well as recommended treat-
ments on pp. 3-10.

¥



Fig. 1 Excessive paint build-up on architectural details such as
this ornamental bracket does not in itself justify total paint
removal. If paint is cracked and peeling down to bare wood.
however, it should be removed using the gentlest means possible.
Photo: David W. Look. AIA.

been identified. the general approach should be to remove
paint to the next sound layer using the gentlest means
possible, then to repaint (see figure 2). Practically speak-
ing as well, paint can adhere just as effectively to existing
paint as to bare wood, providing the previous coats of
paint are also adhering uniformly and tightly to the wood
and the surface is properly prepared for repainting —
cleaned of dirt and chalk and dulled by sanding. But, if
painted exterior wood surfaces display continuous patterns
of deep cracks or if they are extensively blistering and
peeling so that bare wood is visible, then the old paint
should be completely removed before repainting. The only
other justification for removing all previous layers of
paint is if doors, shutters, or windows have literally been
“painted shut,” or if new wood is being pieced-in adjacent
to old painted wood and a smooth transition is desired

- {see figure 3).

Paint Removal Precautions

Because paint removal is a difficult and painstaking proc-
ess, a number of costly, regrettable experiences have oc-
curred—and continue to occur—for both the historic
building and the building owner. Historic buildings have
been set on fire with blow torches: wood irreversibly
scarred by sandblasting or by harsh mechanical devices
such as rotary sanders and rotary wire strippers; and
layers of historic paint inadvertently and unnecessarily
removed. [n addition, property owners, using techniques
that substitute speed for safety, have been injured by toxic
lead vapors or dust from the paint they were trying to

4

Fig. 2 A traditionally painted bav window has been stripped to
bare wood. then varnished. [n addition to being historically inac-
curate, the vamish will preak down faster as a result of the sun's
ultraviolet rays than would primer and finish coats of paint.

Photo: David W. Look, AIA.

Fig. 3 If dainage to parts of a wooden element is severe, new
sections of wood will need to be pieced-in. When such piecing is
required, paint on the adjacent woodwork shonld be removed so
that the old and new woods will make a smooth profile when
joined. After repainting. the repair snould be virtually impossible
to detect. Photo: Morgan . Philliys

remove or by misuse of the paint removers themselves.
Owners of historic properties considering paint removal
should also be aware of the amount of time and labor in-
volved. While removing damaged layers of paint from a
door or porch railing might be readily accomplished
within a reasonable period of time by one or two people,
removing paint from larger areas of a building can, with-
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out professional assistance, easily bec . unmanageable
and produce less than satisfactory results. The amount of
work involved in any paint removal project must there-
fore be analyzed on a case-by-zase basis. Hiring qualified
professionals will often be a cost-effective decision due to
the expense of materials, the special equipment required,
and the amount of time involved. Further, paint removal
companies experienced in dealing with the inherent health
and safety dangers of paint removal should have pur-
chased such protective devices as are needed to mitigate
any dangers and should also be aware of State or local en-
vironmental and/or health regulations for hazardous
waste disposal.

All in all, paint removal is a messy, expensive, and
potentially dangerous aspect of rehabilitating or restoring
historic buildings and should not be undertaken without
careful thought concerning first. its necessitv. and second,
which of the available recommended methods is the safest
and most appropriate for the job at hand.

Repainting Historic Buildings for Cosmetic
Reasons .

[t existing exterior paint on wood siding. eaves. window
sills. sash, and shutters, doors, and decorative features
shows no evidence of paint deterioration such as chalking.
blistering, peeling, or cracking. then there is no physical
reason to repaint, much less remove paint! Nor is color
tading. ot itselt, sutticient justitication to repaint a historic
buildinyg. .

The decision to repaint may not be based altogether on
paint tailure. Where there is a new owner. or even where
ownership has remained constant through the vears, taste
‘n colors often changes. Theretore, if repainting is
primarily to alter a building's primary and accent colors.
a technical factor of paint accumulation should be taken
into consideration. VWhen paint builds up to a thickness of
approximately 1 16~ (approximately 1o-30 layers), one or
more extra coats of paint may be enough to trigger crack-
ing and peeling in limited or even widespread areas ot the
building’s surface. This results because excessively thick
paint is less able to withstand the shrinkage or pull of an
additional coat as it dries and is also less able to tolerate
thermal stresses. Thick paint invariably fails at the
weakest point of adhesion—the oldest layers next to the
wood. Cracking and peeling follow. Therefore, if there
are no signs of paint failure, it may be somewhat risky to
add still another layer of unneeded paint simply for
color’s sake (extreme changes in color may also require
more than one coat to provide proper hiding power and
full color). When paint appears to be nearing the critical
thickness, a change of accent colors {that is. just to

“Tithited portions of the trim) might be an acceptable com-
promise without chancing cracking and peeling of paint
on wooden siding.

If the decision to repaint is nonetheless made, the “new”
color or colors should, at a minimum, be appropriate to
the style and setting of the building. On the other hand,
where the intent is to restore or accurately reproduce the
colors originally used or those from a significant period in
the building’s evolution, they should be based on the

esults of a paint analysis.*

Identification of E rior Paint Surface
Conditions/ Recommended Treatments

It is assumed that a preliminary check will already have
been made to determine, first. that the painted exterior
surfaces are indeed wood—and not stucco, metal, or other
wood substitutes—and second, that the wood has not
decayed so that repainting would be superfluous. For ex-
ample, if any area of bare wood such as window sills has
been exposed for a long period of time to standing water,
wood rot is a strong possibility (see figure 4). Repair or
replacement of deteriorated wood should take place before
repainting. After these two basic issues have been
resolved, the surface condition identification process may
commence.

The historic building will undoubtedly exhibit a variety
of exterior paint surface conditions. For example. paint on
the wooden siding and doors may be adhering firmly:
paint on the eaves peeling: and paint on the porch
balusters and window sills cracking and alligatoring. The
accurate identification of each paint problem is therefore
the first step in planning an appropriate overall solution.

Paint surface conditions can be grouped according to
their relative severity: CLASS I conditions include minor
blemishes or dirt collection and generally require no paint
removal: CLASS Il conditions include failure ot the top
laver or layers ot paint and generally require liynited paint
removal: and CLASS Il conditions include substantial or
multiple-layer failure and generally require total paint
removal. It is precisely because conditions will vary at dit-
ferent points on the building that a caretul inspection is
critical. Each item of painted exterior woodwork (i.e..
siding, doors. windotws. eaves, shutters, and decorative
elements) should be examined early in the planning phase
and surface conditions noted. '

CLASS I Exterior Surface Conditions Generally Requiring
No Paint Removal

e Dirt. Soot. Pollution, Cobwebs, Insect Cocoons, etc.
Cause of Condition

Environmental "grime” or organic matter that tends to
cling to painted exterior surfaces and. in particular, pro-
tected surfaces such as eaves, do not constitute a paint
problem unless painted over rather than removed prior to
repainting. If not removed. the surface deposits can be a
barrier to proper adhesion and cause peeling.

Recommended Treatment

Most surtace matter can be loosened by a strong, direct
streamn of water from the nozzle of a garden hose.
Stubborn dirt and soot will need to be scrubbed off using
‘: cup of household detergent in a gallon of water with a
medium sott bristle brush. The cleaned surface should
then be rinsed thoroughly, and permitted to dry before
further inspection to determine if repainting is necessary.
Quite often. cleaning provides a satisfactory enough result
to postpone repainting. '

* See the Reading List tac paint research and ocumentation intormation. See also
T Secretary ot tise Interior s Stamdards *or Hizoric Preservation Prowets with
Guideiines For Avvlvorg the Standurds tor recommended approaches on paints
and tinishes within various types ot project work trealments.
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¢ Mildew
Cause of Condition
Mildew is caused by fungi feeding on nutrients

contained in the paint film or on dirt adhering to any sur-
face. Because moisture is the single most important factor

a its growth, mildew tends to thrive in areas where
dampness and lack of sunshine are problems such as
window sills, under eaves, around gutters and down-
spouts, on the north side of buildings, or in shaded areas
near shrubbery. It may sometimes be difficult to distin-
guish mildew from dirt, but there is a simple test to
differentiate: if a drop of household bleach is placed on
the suspected surface, mildew will immediately turn white
whereas dirt will continue to look like dirt.

Recommended Treatment

Because mildew can only exist in shady, warm, moist
areas, attention should be given to altering the environ-
ment that is conducive to fungal growth. The area in
question may be shaded by trees which need to be pruned
back to allow sunlight to strike the building: or may lack
rain gutters or proper drainage at the base of the building.
If the shady or moist conditions can be altered, the mildew
is less likely to reappear. A recommend solution for
removing mildew consists of one cup non-ammoniated
detergent, one quart household bleach, and one gallon
water. When the surface is scrubbed with this solution
using a medium soft brush, the mildew should disappear;
however, for particularly stubborn spots, an additional
quart of bleach may be added. After the area is mildew-
free, it should them be rinsed with a direct stream of water
from the nozzle of a garden hose, and permitted to dry
thoroughly. When repainting, specially formulated

mldew-resxstant" primer and hmsh coats should be used.

¢ Excessive Chalking
Cause of Condition

Chalking—or powdering of the paint surface—is caused
by the gradual disintegration of the resin in the paint film.
(The amount of chalking is determined both by the for-
mulation of the paint and the amount of ultraviolet light
to which the paint is exposed.) In moderation, chalking is
the ideal way for a paint to “age,” because the chalk,
when rinsed by rainwater, carries discoloration and dirt
away with it and thus provides an ideal surface for
repainting. In excess, however, it is not desirable because
the chalk can wash down onto a surface of a different
color beneath the painted area and cause streaking as well
as rapid disintegration of the paint film itself. Also, if a
paint contains too much pigment for the amount of binder
(as the old white lead carbonate/oil paints often did),
excessive chalking can result.

Recommended Treatment

The chalk should be cleaned off with a solution of V2
cup household detergent to one gallon water, using a
medium soft bristle brush. After scrubbing to remove the
chalk, the surface should be rinsed with a direct stream of
water from the nozzle of a garden hose, allowed to dry
thoroughly, (but not long enough for the chalking process
*~ recur) and repainted, using a non-chalking paint.

Jtaining
Cause of Condition
Staining of paint coatings usually results from excess

Fig. 4 Paint films wear unevenly depending on exposure and
location. Exterior locations which are susceptible to accelerated
deterioration are horizontal surfaces such as window sills. These
and similar areas will require repainting more often than less
vulnerable surfaces. In the case of this window sill where paint
has peeled off and adjacent areas have cracked and alligatored,
the paint should be totally removed. Prior to repainting, any
weathered wood should be rejuvenated using a solution of 3
cups exterior varish, 1 oz. paraffin wax, and mineral spirits/
paint thinner/or turpentine to make 1 gallon. Liberal brush ap-
plication should be made. This formula was tested over a
20-year period by the U.S. Department of Agriculture’s Forest
Products Laboratory and proved to be just as effective as water-
repellent preservatives containing pentachlorophenol. After the
surface has thoroughly dried (2-3 days of warm weather), the
treated surface can be painted. A high quality oil-base primer
followed by two top coats of a semi-gloss oil-enamel or latex-
enamel paint is recommended. Photo: Baird M. Smith, AlA.

moisture reacting with materials within the wood sub-
strate. There are two common types of staining, neither of
which requires paint removal. The most prevalent type of
stain is due to the oxidation or rusting of iron nails or
metal (iron, steel, or copper) anchorage devices. A second
type of stain is caused by a chemical reaction between
moisture and natural extractives in certain woods (red
cedar or redwood) which results in a surface deposit of
colored matter. This is most apt to occur in new replace—
ment wood within the first 10-15 years.

Recommended Treatment

In both cases, the source of the stain should first be lo-
cated and the moisture problem corrected.

When stains are caused by rusting of the heads of nails
used to attach shingles or siding to an exterior wall or by
rusting or oxidizing iron, steel, or copper anchorage
devices adjacent to a painted surface, the metal objects
themselves should be hand sanded and coated with a rust-
inhibitive primer followed by two finish coats. (Exposed
nail heads should ideally be countersunk, spot primed,
and the holes filled with a high quality wood filler except
where exposure of the nail head was part of the original
construction system or the wood is too fragile to with-
stand the countersinking procedure.)

Discoloration due to color extractives in replacement
wood can usually be cleaned with a solution of equal
parts denatured alcohol and water. After the affected area (.1(%



has been rinsed and permitted to dry . “stain-blocking
primer” especially developed for preventing this type of
stain should be applied (two primer coats are recommended
for severe cases of bleeding prior to the finish coat). Each
primer coat should be allowed to dry at least 48 hours.

CLASS 11 Exterior Surface Conditions Generally ‘
Requiring Limited Paint Removal

* Crazing
Cause of Condition

Crazing—fine, jagged interconnected breaks in the top
layer of paint—results when paint that is several layers
thick becomes excessively hard and brittle with age and is
consequently no longer able to expand and contract with
the wood in response to changes in temperature and hu-
midity (see figure 5). As the wood swells, the bond be-
tween paint layers is broken and hairline cracks appear.
Although somewhat more difficult to detect as opposed to
other more obvious paint problems, it is well worth the
time to scrutinize all surfaces for crazing. If not corrected,
exterior moisture will enter the crazed surface, resulting in
further swelling of the wood and, eventually, deep crack-
ing and alligatoring, a Class IIl condition which requires
total paint removal.

Recommended Treatment

Crazing can be treated by hand or mechanically sanding
the surface, then repainting. Although the hairline cracks
may tend to show through the new paint. the surface will
be protected against exterior moisture penetration.

Fig. 5 Crazing—or surface cracking—is an exterior surface condi-
tiont which can be successfully treated by sanding and painting.
Phioto: Courtesy. National Decorating Products Association.

_# Intercoat Peeling
Cause of Condition

Intercoat peeling can be the result of improper surface
preparation prior to the last repainting. This most often
occurs in protected areas such as eaves and covered
porches because these surfaces do not receive a regular
rinsing from rainfall, and salts from air-borne pollutants
thus accumulate on the surface. If not cleaned oft, the
new paint coat will not adhere properly and that layer
will peel.

Another common cause of intercoat peeling is incom-
patibility between paint types (see figure 6). For example,
if oil paint is applied over latex paint, peeling of the top

coat can sometimes 1._ult since, upon aging, the oil paint
becomes harder and less elastic than the latex paint. If
latex paint is applied over old, chalking oil paint, peeling
can also occur because the latex paint is unable to pene-
trate the chalky surface and adhere.

Recommended Treatment

First, where salts or impurities have caused the peeling, -
the affected area should be washed down thoroughly after
scraping, then wiped dry. Finally, the surface should be
hand or mechanically sanded, then repainted.

Where peeling was the result of using incompatible
paints, the peeling top coat should be scraped and hand
or mechanically sanded. Application of a high quality oil
type exterior primer will provide a surface over which
either an oil or a latex topcoat can be successfully used.

Fig. 6 This is an example of intercoat peeling. A latex top coat
was applied directly over old oil paint and, as a result, the latex
paint was unable to adhere. If latex is being used over oil. an oil-
base primer should be applied first. Although much of the peel-
ing latex paint can be scraped off. in this case. the best solution
may be to chemically dip strip the entire shutter to remove all of
the paint down to bare wood, rinse thoroughly, then repaint.
Photo: Mary L, Qehrlein. AIA.

® Solvent Blistering
Cause of Condition

Solvent blistering, the result of a less common applica-
tion error, is not caused by moisture, but by the action of
ambient heat on paint solvent or thinners in the paint
film. If solvent-rich paint is applied in direct sunlight, the
top surface can dry too quickly and, as a result, solvents
become trapped beneath the dried paint film. When the
solvent vaporizes, it forces its way through the paint film,
resulting in surface blisters. This problem occurs more
often with dark colored paints because darker colors ab-
sorb more heat than lighter ones. To distinguish between
solvent blistering and blistering caused by moisture, a
blister should be cut open. If another layer of paint is visi-
ble, then solvent blistering is likely the problem whereas if
bare wood is revealed, moisture is probably to blame.
Solvent blisters are generally small.



Recommended Treatment

Solvent-blistered areas can be scraped, hand or mechan-
ically sanded to the next sound layer, then repainted. In
order to prevent blistering of painted surfaces, paint
should not be applied in direct sunlight.

® Wrinkling
Cause of Condition

Another error in application that can easily be avoided
is wrinkling (see figure 7). This occurs when the top layer
of paint dries before the layer underneath. The top layer
of paint actually moves as the paint underneath (a primer,
for example) is drving. Specific causes of wrinkling in-
clude: (1) applying paint too thick; (2) applying a second
coat before the first one dries; (3) inadequate brushing
out; and (4) painting in temperatures higher than recom-
mended by the manufacturer.

Recommended Treatment
~ The wrinkled layer can be removed by scraping followed
by hand or mechanical sanding to provide as even a sur-

face as possible, then repainted following manufacturer's
application instructions.
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Fig. 7 Wrinkled layers can generally be removed by scraping and
sanding as opposed to total paint removal. Following manufac-
turers’ application instructions is the best way to avoid this sur-
face condition. Photo: Courtesy, National Decorating Products
Assoctation,

CLASS III Exterior Surface Conditions Generally
Requiring Total Paint Removal

If surface conditions are such that the majority of paint will have to
be removed prior to repainting, it is suggested that a small sample
of intact paint be left in an inconspicuous area either by covering
the area with a metal plate, or by marking the area and identifying
it in some way. (When repainting does take place, the sample
should not be painted over). This will enable future investigators to
have a record of the building’s paint history.

® Peeling
Cause of Condition

Peeling to bare wood is most often caused by excess in-
terior or exterior moisture that collects behind the paint

film, thus impairing adhesion (see figure 8). Generally
beginning as blisters, cracking and peeling occur as mois-
ture causes the wood to swell, breaking the adhesion of
the bottom layer.

Recommended Treatment

There is no sense in repainting before dealing with the
moisture problems because new paint will simply fail.
Therefore, the first step in treating peeling is to locate and
remove the source or sources of the moisture, not only
because moisture will jeopardize the protective coating of
paint but because, if left unattended, it can ultimately
cause permanent damage to the wood. Excess interior
moisture should be removed from the building through in-
stallation of exhaust fans and vents. Exterior moisture ~
should be eliminated by correcting the following condi-
tions prior to repainting: faulty flashing; leaking gutters;
defective roof shingles; cracks and holes in siding and
trim; deteriorated caulking in joints and seams; and
shrubbery growing too close to painted wood. After the
moisture problems have been solved, the wood must be
permitted to dry out thoroughly. The damaged paint can
then be scraped off with a putty knife, hand or mechani-
cally sanded, primed, and repainted.

Fig. 8 Peeling to bare wood—one of the most common types of
paint failure—is usually caused by an interior or exterior
moisture problem. Photo: Anne E. Grimmer.

¢ Cracking/Alligatoring
Cause of Condition

Cracking and alligatoring are advanced stages of craz-
ing (see figure 9). Once the bond between layers has been
broken due to intercoat paint failure, exterior moisture is
able to penetrate the surface cracks, causing the wood to
swell and deeper cracking to take place. This process con-
tinues until cracking, which forms parallel to grain, ex-
tends to bare wood. Ultimately, the cracking becomes an
overall pattern of horizontal and vertical breaks in the
paint layers that looks like reptile skin; hence, “alligator-
ing.” In advanced stages of cracking and alligatoring, the
surfaces will also flake badly.

Recommended Treatment

[f cracking and alligatoring are present only in the top
layers they can probably be scraped, hand or mechanical-
ly sanded to the next sound layer, then repainted. How-
ever, if cracking and/or alligatoring have progressed to




paint layers—can be removed witt  utty knife.
Detachable wood elements such as exterior shutters can
also be “dip-stripped.”

Solvent-base Strippers: The formulas tend to vary, but
generally consist of combinations of organic solvents such
as methylene chloride, isopropanol, toluel, xylol, and
methanol; thickeners such as methyl cellulose; and various
additives such as paraffin wax used to prevent the volatile
solvents from evaporating before they have time to soak
through multiple layers of paint. Thus, while some
solvent-base strippers are quite thin and therefore un-
suitable for use on vertical surfaces, others, called “semi-
paste” strippers, are formulated for use on vertical sur-
faces or the underside of horizontal surfaces.

However, whether liquid or semi-paste, there are two
important points to stress when using any solvent-base
stripper: First, the vapors from the organic chemicals can
be highly toxic if inhaled; skin contact is equally danger-
ous because the solvents can be absorbed; second, many
solvent-base strippers are flammable. Even though appli-
cation out-of-doors may somewhat mitigate health and
safety hazards, a respirator with special filters for organic
solvents is recommended and, of course, solvent-base
strippers should never be used around open flames, lighted
cigarettes, or with steel wool around electrical outlets.

Although appearing to be the simplest for exterior use,
a particular type of solvent-base stripper needs to be men-
tioned here because it can actually cause the most prob-
lems. Known as “water-rinsable,” such products have a
high proportion of methylene chloride together with emul-
sifiers. Although the dissolved paint can be rinsed off with
water with a minimum of scraping, this ultimately creates
more of a problem in cleaning up and properly disposing
of the sludge. In addition, these strippers can leave a
gummy residue on the wood that requires removal with
solvents. Finally, water-rinsable strippers tend to raise the
grain of the wood more than regular strippers.

On balance, then, the regular strippers would seem to
work just as well for exterior purposes and are perhaps
even better from the standpoint of proper lead sludge
disposal because they must be hand scraped as opposed to
rinsed off (a coffee-can with a wire stretched across the
top is one effective way to collect the sludge; when the
putty knife is run across the wire, the sludge simply falls
into the can. Then, when the can is filled, the wire is
removed, the can capped, and the lead paint sludge dis-
posed of according tol\ocal health regulations).

Caustic Strippers: Until the advent of solvent-base strip-
pers, caustic strippers were used exclusively when a
chemical method was deemed appropriate for total paint
removal prior to repainting or refinishing. Now, it is more
difficult to find commercially prepared caustic solutions in
-hardware and paint stores for home-owner use with the
exception of lye (caustic soda) because solvent-base .
strippers packaged in small quantities tend to dominate
the market. . :

Most commercial dip stripping companies, however,
continue to use variations of the caustic bath process
because it is still the cheapest method available for remov-
ing paint. Generally, dip stripping should be left to
professional companies because caustic solutions can
dissolve skin and permanently damage eyes as well as
present serious disposal problems in large quantities.

If exterior shutters or other detachable elements are be-

ing sent out® for st1  ng in a caustic solution, it is wise
to see samples of the company's finished work. While
some companies do a first-rate job, others can leave a
residue of paint in carvings and grooves. Wooden ele-
ments may also be soaked too long so that the wood
grain is raised and roughened, requiring extensive hand
sanding later. In addition, assurances should be given by
these companies that caustic paint removers will be
neutralized with a mild acid solution or at least
thoroughly rinsed with water after dipping (a caustic
residue makes the wood feel slippery). If this is not done,
the lye residue will cause new paint to fail.

Summary of Chemical Methods

Recommended, with extreme caution: Solvent-base strip-
pers, caustic strippers. '
Applicable areas of buildings: decorative features, window
muntins, doors, exterior shutters, columns, balusters, and
railings.

For use on: Class [lI Conditions.

Health/Safety factors: Take precautions against inhaling
toxic vapors; fire; eye damage: and chemical poisoning
from skin contact. Dispose of lead residue properly

General Paint Type Recommendations

Based on the assumption that the exterior wood has been
painted with oil paint many times in the past and the ex-
isting top coat is therefore also an oil paint,” it is recom-
mended that for CLASS I and CLASS II paint surface con-
ditions, a top coat of high quality oil paint be applied
when repainting. The reason for recommending oil rather
than latex paints is that a coat of latex paint applied
directly over old oil paint is more apt to fail. The con-
siderations are twofold. First, because oil paints continue
to harden with age, the old surface is sensitive to the
added stress of shrinkage which occurs as a new coat of
paint dries. Oil paints shrink less upon drying than latex
paints and thus do not have as great a tendency to pull
the old paint loose. Second, when exterior oil paints age,
the binder releases pigment particles, causing a chalky
surface. Although for best results, the chalk (or dirt, etc.)
should always be cleaned off prior to repainting, a coat of
new oil paint is more able to penetrate a chalky residue
and adhere than is latex paint. Therefore, unless it is
possible to thoroughly clean a heavy chalked surface, oil
paints—on balance—give better adhesion.

If however, a latex top coat is going to be applied over
several layers of old oil paint, an oil primer should be
applied first (the oil primer creates a flat, porous surface
to which the latex can adhere). After the primer has
thoroughly dried, a latex top coat may be applied. In the
long run, changing paint types is more time consuming
and expensive. An application of a new oil-type top coat
on the old oil paint is, thus, the preferred course of
action, '

* Marking the original location of the shutter by number (either by stamping
numbers into the end grain with metal numeral dies or cutting numbers into the
end with a pen knife) will minimize difficulties when rehanging them.

* If the top coat is latex paint (when viewed by the naked eye or. preferably, yith
a magnifying glass, it looks like a series of tiny craters) it may either be repainted
with new latex paint or with oil paint. Normal surface preparation should precede
any repainting.
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-If CLASS III conditions have nec. .ated total paint
removal, there are two options, both of which assure pro-
tection of the exterior wood: (1) an oil primer may be ap-
plied followed by an oil-type top coat, preferably by the

- same manufacturer; or (2) an oil primer may be applied
followed by a latex top coat, again using the same brand
of paint. It should also be noted that primers were never
intended to withstand the effects of weathering; therefore,
the top coat should be applxed as soon as possible after
the primer has dried.

Conclusion

The recommendations outlined in this Brief are cautious
because at present there is no completely safe and effec-
tive method of removing old paint from exterior wood-
work. This has necessarily eliminated descriptions of
several methods still in a developmental or experimental
stage, which can therefore neither be recommended nor
precluded from future recommendation. With the ever-
increasing number of buildings being rehabilitated,
however, paint removal technology should be stimulated
and, in consequence, existing methods refined and new
methods developed which will respect both the historic
wood and the health and safety of the operator.
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HISTORIC PRESERVATION COMMISSION STAFF REPORT

Address: 7112 Sycamore Avenue _ Meeting Date: 1/8/97

Resource: Takoma Park Historic District ~ HAWP: Alteration
Case Number: 37/3-96WW (CONTINUED) + Tax Credit: None
Public Notice: 12/24/96 Report Date: 12/31/96
Applicant: Sumner W. & Frances B. Patch Staff. Patricia Parker
PROPOSAL: Replace windows & install storm door RECOMMEND: Deny

Window replacement;
Approve storm door

BACKGROUND

On December 18, 1996, at the request of the applicant, the HPC agreed to re-set this case
to be heard at its next meeting on January 8, 1997. This postponement would allow the applicants
to attend the hearing.

The applicant proposes to replace windows in all the openings and to install a storm door
in a contributing resource built c1910. The property is located within the Takoma Park Historic
District and is adjacent to another bungalow, a contributing resource built 1910-1926 to the

south. To the north is a non-contributing resource - a recently constructed bungalow revival (built
1987).

In 1987, the HPC reviewed a Historic Area Work Permit (HAWP) application to
construct a house at 7114 Sycamore Avenue. At that time, the HPC approved a proposal to
construct a single family house in a modified bungalow style with painted wood trim, wood and
brick porch piers, vinyl siding, fiberglass shingle roof and wood double-hung windows. HPC
files do not reveal the filing of a Historic Area Work Permit for 7110 Sycamore Avenue.

STAFF DISCUSSION

Substantial alterations of the principal facade of this contributing resource facing
Sycamore Avenue have been completed. However, with additional investment, these changes
could be reversed. The changes made are not appropriate for the style of the house and negatively
impact on the streetscape. Installation of the windows was not accomplished using quality
materials. When staff considers these factors, it gives pause before making a recommendation to
approve another substantial alteration to the resource. After making a visit to the property, staff
does not feel that replacement of all of the windows in the house is either appropriate or neces-

sary.

The HPC has approved window replacement on a case by case basis and has taken great
care to review the condition of each opening. The Secretary of the Interior’s Standards for
Rehabilitation discourage removal of historic fabric and encourage the preservation of distinctive
features and finishes and construction techniques within historic districts. If the HPC were to
approve the replacement of all windows for this resource, it would be inconsistent with the




Secretary of the Interior’s Standards for Rehabilitation, inappropriate according to the Historic
Preservation Ordinance and inconsistent with earlier HPC decisions affecting the adjacent
property at 7114 Sycamore and within the Takoma Park Historic District as a whole.

The applicant has indicated that they have experienced problems with paint protection and
tight fit of the existing windows over some time. The applicant has also indiciated that they have
incurred the expense of storm window installation as a protection measure. And that none of these
approaches have solved the problem.

Windows in most historic buildings are an important aspect of the architectural character
of those buildings. The Secretary of the Interior’s Standards for Rehabilitation call for respecting
the significance of original materials and features, repairing and retaining them wherever possible,
and when necessary, replacing them in-kind. Staff feels that the applicant has not adequately
.evaluated the physical condition of the windows and considered techniques of repair which could
be successful before arriving at a solution of total replacement.

Deterioration of poorly maintained windows usually begins on horizontal surfaces and at
joints where water can collect and saturate the wood. Problem areas are usually characterized by
paint failure due to moisture. If the wood were not sound, but decayed, then replacement of the
failed system might be considered. Fortunately, this does not appear to have occurred in this
resource. Staff suggests that the applicant, before undertaking any repairs, identify all sources of
moisture penetration and eliminate them. And all decay should be destroyed in order to arrest the
deterioration process. As the applicant has experienced, attempts to paint the surfaces without
addressing the sources of moisture and arresting them, cause paint failure.

Staff has included an excerpt of National Park Service Preservation Brief #9 and #10 as
part of this Staff Report. This information may be helpful to the applicant.

Staff feels that the applicant’s proposal to install a storm door would be appropriate and
staff recommends approval.

STAFF RECOMMENDATION

Staff recommends that the Commission find the proposal to install a storm door on the
front facade consistent with the purposes of Chapter 24A-8(b)1:

The proposal will not substantially alter the exterior features of an historic site, or
historic resource within an historic district;

N

and with the Secretary of the Interior's Standards for Rehabilitation #2:

The historic character of a property shall be retained and preserved. The removal of
historic materials or alteration of features and spaces that characterize a property shall be
avoided.

Staff recommends that the Commission deny replacement of windows in accordance with
Chapter 24A-8(2):

The commission shall instruct the director to deny a permit if it finds, based on the
evidence and information presented to or before the commission that the alteration for the permit
is sought would be inappropriate or inconsistent with, or detrimental to the preservation,
enhancement or ultimate protection of the historic site, or historic resource within an historic
district, and to the purposes of this chapter;



and with the Takoma Park Historic District Guidelines;

and with the general condition applicable to all Historic Area Work Permits that the
applicant shall arrange for a field inspection by calling the Montgomery County Department of
Environmental Protection (DEP), Field Services Office, five days pr1or to commencement of work
and within two weeks following completion of work.
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® Fully Welded Frame and Sash

® Heavy Duty Vinyl Extrusions (.075 -.080 walls)

® Colonial Brickmold Exterior Profile
® Standard Energy Efficient Low 'E' Glass ~

LU

LEverWeld Series 8500 Vinyl Double Hung Window

® Double Locks * |

® Night Ventilation Latches

® [ocking Screen
® Lifetime Warranty

EverWeld Plus - Our top of the line fully welded double hung plus a Foam Filled Frame
and/or Argon Gas Filled Insuiated Glass.

Stze {7 TUY A__IrgonAGas Argon Gas|Foam Frame Foam Frame|Argon/Foam|Argon/Foam
Upto49 Ul | $96.64 r $115.97 | $106.08 | $125.41 $112.37 $131.70 $121.81 $141.14
. | 50t0.65U.1. $111.97 | $134.36~ 37121.41 | §143.80 | §127.70 $150.09 | $137.14 *| $159.53
66079 U.L | $119.55- ’33"74{5_.5{6’ $128.99° | $152.90 $135.28.7| $159.19 $144.72 $168.63
80092 Ul | $144.72 | $173.66 | $154.16 | $183.10 $160.45 $189.39 $169.89 $198.83 |
‘310107 U.L| $158.57 | $190.28 $1'6‘8f01 $199.72 | $174.30 $206.01 $183.74 321545 .
over101 UL | §2.44/U.1.|32.93/U.1.| 82.44/U.1 | $2.93/U.1. | $2.44/U.1. | $2.93/U.1. | $2.44/U.1. | $2.93/U.1. i
. |
Min. Size Max. Size EverVeld vinyl double hung windows are manufactured every 1/4™ in
Width - 16 3/4™ | Width - 48 3/4" width and on the 1/4” and 3/4" in height. '
Helght - 26 3/4” | Height - 80 3/4" :

()

Accessories ..

Head Expander
Silt Angle
Mullion (1/8" wide)

Nailing Fin

Full Screen (w/ original order)
Replacement Half Screen
Tempered Glass

Obscure Glass

Bronze Tint Glass

Qriel Window

Spiral Balances
Sash Lock
instaliation Screws (Pack)

Per Foot
Per Foot
Per Fool
Per Fool

Add
Per Screen
Per 8q. Ft.

Per Sash
Per Sash
Per Window

Each
Fach
Each

31.67
30.92
$2.23
$1.01

$9.61
$9.61
$5.67
$6.93
$17.30
$25.17

$4.21
$4.15
$0.69

~ 5

Note: When ordering, specify
rough opening size, not window
size. American Craftsman will
make the appropriate deductions
to ensure a proper fit into the
rough opening.

Spacial orders not returnable.
See procedures in front of catalog.

See procedures in front of catalog
when ordening multiple units.

*Windows 24 1/4” wide and over.
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Figure 3. Deterioration of poorly maintained windows usually begins on
- horizontal surfaces and at joints where water can collect and saturate the
wood. The problem areas are clearly indicated by paint failure due to
moisture. Photo: Baird M. Smith, AIA

tion of the wood. Sound wood will separate in long
fibrous splinters, but decayed wood will lift up in short ir-
regular pieces due to the breakdown of fiber strength.

Another method of testing for soundness consists of
pushing a sharp object into the wood, perpendicular to
the surface. If deterioration has begun from the hidden
side of a member and the core is badly decayed, the visi-
ble surface may appear to be sound wood. Pressure on
the probe can fortce it through an apparently sound skin
to penetrate deeply into decayed wood. This technique is
especially useful for checking sills where visual access to
the underside is restricted.

Following the inspection and analysis of the results, the
scope of the necessary repairs will be evident and a plan
for the rehabilitation can be formulated. Generally the ac-
tions necessary to return a window to “like new” condi-
tion will fall into three broad categories: 1) routine main-
tenance procedures, 2) structural stabilization, and 3)
parts replacement. These categories will be discussed in
the following sections and will be referred to respectively
as Repair Class I, Repair Class 1I, and Repair Class IIl.
Each successive repair class represents an increasing level
of difficulty, expense, and work time. Note that most of
the points mentioned in Repair Class I are routine main-
tenance items and should be provided in a regular main-
tenance program for any building. The neglect of these
routine items can contribute to many common window
problems.

Before undertaking any of the repairs mentioned in the
following sections all sources of moisture penetration
should be identified and eliminated, and all existing decay
fungi destroyed in order to arrest the deterioration pro-
cess. Many commercially available fungicides and wood
preservatives are toxic, so it is extremely important to
follow the manufacturer’s recommendations for applica-
tion, and store all chemical materials away from children
and animals. After fungicidal and preservative treatment
the windows may be stabilized, retained, and restored
with every expectation for a long service life.

Repair Class I: Routine Maintenance

Repairs to wooden windows are usually labor intensive
and relatively uncomplicated. On small scale projects this

-ENRLON

PEEF

allows the do-it-y Ifer to save money by repairing
all or part of the wiftdows. On larger projects it presents
the opportunity for time and money which might other-
wise be spent on the removal and replacement of existing
windows, to be spent on repairs, subsequently saving all
or part of the material cost of new window units. Regard-
less of the actual costs, or who performs the work, the
evaluation process described earlier will provide the
knowledge from which to specify an appropriate work
program, establish the work element priorities, and iden-
tify the level of skill needed by the labor force.

The routine maintenance required to upgrade a window
to “like new” condition normally includes the following
steps: 1) some degree of interior and exterior paint
removal, 2) removal and repair of sash (including reglaz-
ing where necessary), 3) repairs to the frame, 4) weather-
stripping and reinstallation of the sash, and 5) repainting.
These operations are illustrated for a typical double-hung
wooden window (see figures 4a-f), but they may be
adapted to other window types and styles as applicable.

Historic windows have usually acquired many layers of
paint over time. Removal of excess layers or peeling and .
flaking paint will facilitate operation of the window and
restore the clarity of the original detailing. Some degree of
paint removal is also necessary as a first step in the prop-
er surface preparation for subsequent refinishing (if paint
color analysis is desired, it should be conducted prior to
the onset of the paint removal). There are several safe and
effective techniques for removing paint from wood,
depending on the amount of paint to be removed. Several
techniques such as scraping, chemical stripping, and the
use of a hot air gun are discussed in “Preservation Briefs:
10 Paint Removal from Historic Woodwork” (see Addi-
tional Reading section at end). :

Paint removal should begin on the interior frames, be-
ing careful to remove the paint from the interior stop and
the parting bead, particularly along the seam where these
stops meet the jamb. This can be accomplished by run-
ning a utility knife along the length of the seam, breaking
the paint bond. It will then be much easier to remove the
stop, the parting bead and the sash. The interior stop may
be initially loosened from the sash side to avoid visible
scarring of the wood and then gradually pried loose using
a pair of putty knives, working up and down the stop in
small increments (see figure 4b). With the stop removed,
the lower or interior sash may be withdrawn. The sash
cords should be detached from the sides of the sash and
their ends may be pinned with a nail or tied in a knot to
prevent them from falling into the weight pocket.

Removal of the upper sash on double-hung units is
similar but the parting bead which holds it in place is set
into a groove in the center of the stile and is thinner and
more delicate than the interior stop. After removing any
paint along the seam, the parting bead should be carefully
pried out and worked free in the same manner as the in-
terior stop. The upper sash can be removed in the same
manner as the lower one and both sash taken to a conve-
nient work area (in order to remove the sash the interior
stop and parting bead need only be removed from one
side of the window). Window openings can be covered
with polyethylene sheets or plywood sheathing while the
sash are out for repair. .

The sash can be stripped of paint using appropriate
techniques, but if any heat treatment is used {see figure
4c), the glass should be removed or protected from the
sudden temperature change which can cause breakage. An

®-
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A 3

Window Sections

Figure 2. These drawings of window details identify major components, terminology, and installation details for a wooden double-hung window.

ceed with planning appropriate treatments, beginning
with an investigation of the physical condition of the
windows.

Physical Evaluation

The key to successful planning for window treatments is
a careful evaluation of existing physical conditions on a
unit-by-unit basis. A graphic or photographic system may
be devised to record existing conditions and illustrate the
scope of any necessary repairs. Another effective tool is a
window schedule which lists all of the parts of each win-
dow unit. Spaces by each part allow notes on existing
conditions and repair instructions. When such a schedule
is completed, it indicates the precise tasks to be performed
in the repair of each unit and becomes a part of the
specifications. In any evaluation, one should note at a
minimum, 1) window location, 2) condition of the paint,
3) condition of the frame and sill, 4) condition of the sash
(rails, stiles and muntins), S) glazing problems, 6) hard-
ware, and 7) the overall condition of the window (ex-
cellent, fair, poor, and so forth).

Many factors such as poor design, moisture, vandalism,
insect attack, and lack of maintenance can contribute to
window deterioration, but moisture is the primary con-
tributing factor in wooden window decay. All window
units should be inspected to see if water is entering around
the edges of the frame and, if so, the joints or seams
should be caulked to eliminate this danger. The glazing
putty should be checked for cracked, loose, or missing
sections which allow water to saturate the wood, especial-
ly at the joints. The back putty on the interior side of the
pane should also be inspected, because it creates a seal
which prevents condensation from running down into the
‘oinery. The sill should be examined to insure that it
slopes downward away from the building and allows
water to drain off. In addition, it may be advisable to cut
a dripline along the underside of the sill. This almost in-
visible treatment will insure proper water run-off, particu-
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larly if the bottom of the sill is flat. Any conditions, in-
cluding poor original design, which permit water to come
in contact with the wood or to puddle on the sill must be

“corrected as they contribute to deterioration of the win-
dow.

" One clue to the location of areas of excessive moisture
is the condition of the paint; therefore, each window
should be examined for areas of paint failure. Since ex-
cessive moisture is detrimental to the paint bond, areas of
paint blistering, cracking, flaking, and peeling usually
identify points of water penetration, moisture saturation,
and potential deterioration. Failure of the paint should
not, however, be mistakenly interpreted as a sign that the
wood is in poor condition and hence, irreparable. Wood
is frequently in sound physical condition beneath unsight-
ly paint. After noting areas of paint failure, the next step
is to inspect the condition of the wood, particularly at the
points identified during the paint examination.

Each window should be examined for operational
soundness beginning with the lower portions of the frame
and sash. Exterior rainwater and interior condensation can
flow downward along the window, entering and collecting
at points where the flow is blocked. The sill, joints be-
tween the sill and jamb, corners of the bottom rails and
muntin joints are typical points where water collects and
deterioration begins (see figure 3). The operation of the
window (continuous opening and closing over the years
and seasonal temperature changes) weakens the joints,
causing movement and slight separation. This process
makes the joints more vulnerable to water which is readi-
ly absorbed into the end-grain of the wood. If severe
deterioration exists in these areas, it will usually be ap-
parent on visual inspection, but other less severely deteri-
orated areas of the wood may be tested by two traditional
methods using a small ice pick.

An ice pick or an awl may be used to test wood for
soundness. The technique is simply to jab the pick into a
wetted wood surface at an angle and pry up a small sec-

®



overlay of aluminum foil on gypsqurd or asbestos
can protect the glass from such rapid temperature
change. It is important to protect the glass because it
may be historic and often adds character to the window.
Deteriorated putty should be removed manually, taking
care not to damage the wood along the rabbet. If the
glass is to be removed, the glazing points which hold the
glass in place can be extracted and the panes numbered
and removed for cleaning and reuse in the same open-
ings. With the glass panes out, the remaining putty can be
removed and the sash can be sanded, patched, and
primed with a preservative primer. Hardened putty in
the rabbets may be softened by heating with a soldering
iron at the point of removal. Putty remaining on the
glass may be softened by soaking the panes in linseed
oil, and then removed with less risk of breaking the
glass. Before reinstalling the glass, a bead of glazing
compound or linseed oil putty should be laid around the
rabbet to cushion and seal the glass. Glazing compound
should only be used on wood which has been brushed
with linseed oil and primed with an oil based primer or
paint. The pane is then pressed into place and the glaz-
ing points are pushed into the wood around the perim-
eter of the pane (see figure 4d). The final glazing com-
pound or putty is applied and beveled to complete the
seal. The sash can be refinished as desired on the inside
and painted on the outside as soon as a “skin” has formed
on the putty, usually in 2 or 3 days. Exterior paint should
cover the beveled glazing compound or putty and lap
over onto the glass slightly to complete a weathertight
seal. After the proper curing times have elapsed for paint
and putty, the sash will be ready for reinstallation,

While the sash are out of the frame, the condition of
the wood in the jamb and sill can be evaluated. Repair
and refinishing of the frame may proceed concurrently
with repairs to the sash, taking advantage of the curing
times for the paints and putty used on the sash. One of
the most common work items is the replacement of the
sash cords with new rope cords or with chains (see figure
4e). The weight pocket is frequently accessible through a
door on the face of the frame near the sill, but if no door
exists, the trim on the interior face may be removed for
access. Sash weights may be increased for easier window
operation by elderly or handicapped persons. Additional
repairs to the frame and sash may include consolidation
or replacement of deteriorated wood. Techniques for these
repairs are discussed in the following sections.

The operations just discussed summarize the efforts
necessary to restore a window with minor deterioration to
“like new” condition (see figure 4f). The techniques can be
applied by an unskilled person with minimal training and
experience. To demonstrate the practicality of this ap-
proach, and photograph it, a Technical Preservation Ser-
vices staff member repaired a wooden double-hung, two
over two window which had been in service over ninety
years. The wood was structurally sound but the window
had one broken pane, many layers of paint, broken sash
cords and inadequate, worn-out weatherstripping. The
staff member found that the frame could be stripped of
paint and the sash removed quite’easily. Paint, putty and
glass removal required about one hour for each sash, and
the reglazing of both sash was accomplished in about one
hour. Weatherstripping of the sash and frame, replace-
ment of the sash cords and reinstallation of the sash, part-
ing bead, and stop required an hour and a half. These
times refer only to individual operations; the entire proc-

ess took several da’ue to the drying and curing times
for putty, primer, and paint, however, work on other win-
dow units could have been in progress during these lag
times.

Repair Class II: Stabilization

The preceding description of a window repair job focused
on a unit which was operationally sound. Many windows
will show some additional degree of physical deteriora-
tion, especially in the vulnerable areas mentioned earlier,
but even badly damaged windows can be repaired using
simple processes. Partially decayed wood can be water-

- proofed, patched, built-up, or consolidated and then

painted to achieve a sound condition, good appearance,
and greatly extended life. Three techniques for repairing
partially decayed or weathered wood are discussed in this
section, and all three can be accomplished using products
available at most hardware stores.

One established technique for repairing wood which is
split, checked or shows signs of rot, is to: 1) dry the
wood, 2) treat decayed areas with a fungicide, 3) water-
proof with two or three applications of boiled linseed oil
(applications every 24 hours), 4) fill cracks and holes with
putty, and 5) after a “skin” forms on the putty, paint the
surface. Care should be taken with the use of fungicide
which is toxit. Follow the manufacturers’ directions and
use only on areas which will be painted. When using any
technique of building up or patching a flat surface, the
finished surface should be sloped slightly to carry water
away from the window and not allow it to puddle. Caulk-
ing of the joints between the sill and the jamb will help
reduce further water penetration.

When sills or other members exhibit surface weathering
they may also be built-up using wood putties or home-
made mixtures such as sawdust and resorcinol glue, or
whiting and varnish. These mixtures can be built up in
successive layers, then sanded, primed, and painted. The
same caution about proper slope for flat surfaces applies
to this technique.

Wood may also be strengthened and stabilized by con-
solidation, using semi-rigid epoxies which saturate the
porous decayed wood and then harden. The surface of the
consolidated wood can then be filled with a semi-rigid
epoxy patching compound, sanded and painted (see figure
5). Epoxy patching compounds can be used to build up

Figure 5. This illustrates a two-part epoxy patching compound used to fill
the surface of a weathered sill and rebuild the missing edge. When the epoxy

cures, it can be sanded smooth and painted to achieve a durable and
waterproof repair. Photo: John H. Myers
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missing sections or decayed ends of m«gers. Profiles can
- be duplicated using hand molds, which are created by
pressing a ball of patching compound over a sound sec-
tion of the profile which has been rubbed with butcher’s
wax. This can be a very efficient technique where there
ire many typical repairs to be done. Technical Preserva-
tion Services has published Epoxies for Wood Repairs
in Historic Buildings (see Additional Reading section at
end), which discusses the theory and techniques of epoxy
repairs. The process has been widely used and proven in
marine applications; and proprietary products are avail-
able at hardware and marine supply stores. Although
epoxy materials may be comparatively expensive, they
hold the promise of being among the most durable and
long lasting materials available for wood repair.

Any of the three techniques discussed can stabilize and
restore the appearance of the window unit. There are
times, however, when the degree of deterioration is so ad-
vanced that stabilization is impractical, and the only way
to retain some ot-the original fabric is to replace damaged

parts,

Repalr Class 111: Splices and Parts Replacement
When parts of the frame or sash are so badly deteriorated
that they cannot be stabilized there are methods which
permit the retention of some of the existing or original
fabric. These methods involve replacing the deteriorated
parts with new matching pieces, or splicing new wood in-
to existing members. The techniques require more skill
and are more expensive than any of the previously dis-
cussed alternatives. It is necessary to remove the sash
and/or the affected parts of the frame and have a
carpenter or woodworking mill reproduce the damaged or
nissing parts. Most millwork firms can duplicate parts,
such as muntins, bottom rails, or sills, which can then be
incorporated into the existing window, but it may be

necessary to shop around because there are several factors

controlling the practicality of this approach. Some wood-
working mills do not like to repair old sash because nails
or other foreign objects in the sash can damage expensive
knives (which cost far more than their profits on small
repair jobs); others do not have cutting knives to
duplicate muntin profiles. Some firms prefer to concen-
trate on larger jobs with more profit potential, and some
may not have a craftsman who can duplicate the parts. A
little searching should locate a firm which will do

the job. and at a reasonable price. If such a firm does not
exist locally, there are firms which undertake this kind of
repair and ship nationwide. It is possible, however, for
the advanced do-it-yourselfer or craftsman with a table
saw to duplicate moulding profiles using techniques
discussed by Gordie Whittington in “Simplified Methods
for Reproducing Wood Mouldings,” Bulletin of the
Association for Preservation Technology, Vol. III, No. 4,
1971, or illustrated more recently in The Old House,
Time-Life Books, Alexandria, Virginia, 1979.

The repairs discussed in this section involve window
frames which may be in very deteriorated condition,
possibly requiring removal; therefore, caution is in
order. The actual construction of wooden window frames
and sash is not complicated. Pegged mortise and tenon
‘nits can be disassembled easily, if the units are out of the
uilding. The installation or connection of some frames to
the surrounding structure, especially masonry walls, can
complicate the work immeasurably, and may even require
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.dismantling of the‘.. It may be useful, therefore, to

take the following approach to frame repair: 1) conduct
regular maintenance of sound frames to achieve the
longest life possible, 2) make necessary repairs in place
wherever possible, using stabilization and splicing tech-
niques, and 3) if removal is necessary, thoroughly in-
vestigate the structural detailing and seek appropriate pro-
fessional consultation.

Another alternative may be considered if parts replace-
ment is required, and that is sash replacement. If extensive
replacement of parts is necessary and the job. becomes
prohibitively expensive it may be more practical to pur-
chase new sash which can be installed into the existing
frames. Such sash are available as exact custom reproduc-
tions, reasonable facsimiles (custom windows with similar
préfiles), and contemporary wooden sash whicl? are
similar in appearance. There are companies which still
manufacture high quality wooden sash which would
duplicate most historic sash. A few calls to local build-
ing suppliers may provide a source of appropriate replace-
ment sash, but if not, check with local historical
associations, the state historic preservation office,
or preservation related magazines and supply catalogs for
intormation.

If a rehabilitation project has a large number of win-
dows such as a commercial building or an industrial com-
plex, there may be less of a problem arriving at a solu-
tion. Once the evaluation of the windows is completed
and the scope of the work is known, there may be a
potential economy of scale. Woodworking mills may be
interested in the work from a large project; new sash in
volume may be considerably less expensive per unit;
crews can be assembled and trained on site to perform all
of the window repairs; and a few extensive repairs can be
absorbed (without undue burden) into the total budget
for a large number of sound windows. While it may be
expensive for the average historic home owner to pay
seventy dollars or more for a mill to grind a custom knife
to duplicate four or five bad muntins, that cost becomes
negligible on large commercial projects which may have
several hundred windows.

Most windows should not require the extensive repairs
discussed in this section. The ones which do are usually in
buildings which have been abandoned for long periods or
have totally lacked maintenance for years. It is necessary
to thoroughly investigate the alternatives for windows
which do require extensive repairs to arrive at a solution
which retains historic significance and is also economically
feasible. Even for projects requiring repairs identified in
this section, if the percentage of parts replacement per
window is low, or the number of windows requiring
repair is small, repair can still be a cost effective solution.

Weatherization

A window which is repaired should be made as energy ef-
ficient as possible by the use of appropriate weather-
stripping to reduce air infiltration. A wide variety of
products are available to assist in this task. Felt may be
fastened to the top, bottom, and meeting rails, but may
have the disadvantage of absorbing and holding moisture,
particularly at the bottom rail. Rolled vinyl strips may
also be tacked into place in appropriate locations to
reduce infiltration. Metal strips or new plastic spring
strips may be used on the rails and, if space permits, in



ti:le channels between the sash and j’. Weatherstripping

is a historic treatment, but old weatherstripping (felt) is
not likely to perform very satisfactorily. Appropriate con-
temporary weatherstripping should be considered an in-
tegral part of the repair process for windows. The use of
sash locks installed on the meeting rail will insure that the
sash are kept tightly closed so that the weatherstripping
will function more effectively to reduce infiltration.
Although such locks will not always be historically accu-
rate, they will usually be viewed as an acceptable contem-
porary modification in the interest of improved thermal
performance.

Many styles of storm windows are available to improve
the thermal performance of existing windows. The use of
exterior storm windows should be investigated whenever
feasible because they are thermally efficient, cost-effective,
reversible, and allow the retention of original windows
(see “Preservation Briefs: 3”). Storm window frames may
be made of wood, aluminum, vinyl, or plastic; however,
the use of unfinished aluminum storms should be
avoided. The visual impact of storms may be minimized
by selecting colors which match existing trim color.
Arched top storms are available for windows with special
shapes. Although interior storm windows appear to offer
an attractive option for achieving double glazing with
minimal visual impact, the potential for damaging con-
densation problems must be addressed. Moisture which
becomes trapped between the layers of glazing can con-
dense on the colder, outer prime window., potentially
leading to deterioration. The correct approach to using in-
terior storms is to create a seal on the interior storm while
allowing some ventilation around the prime window. In
actual practice, the creation of such a durable, airtight
seal is difficult.

Window Replacement

Although the retention of original or existing windows is
always desirable and this Brief is intended to encourage
that goal, there is a point when the condition of a win-
dow may clearly indicate replacement. The decision proc-
ess for selecting replacement windows should not begin
with a survey of contemporary window products which
are available as replacements, but should begin with a
look at the windows which are being replaced. Attempt to
understand the contribution of the window(s) to the ap-
pearance of the facade including: 1) the pattern of the
openings and their size; 2) proportions of the frame and
sash; 3) configuration of window panes; 4) muntin pro-
files; 5) type of wood; 6) paint color; 7) characteristics of
the glass; and 8) associated details such as arched tops,
hoods, or other decorative elements. Develop an under-
standing of how the window reflects the period, style, or
regional characteristics of the building, or represents tech-
nological development.

‘Armed with an awareness of the significance of the ex-
isting window, begin to search for a replacement which
retains as much of the character of the historic window as
possible. There are many sources of suitable new win-
dows. Continue looking until an acceptable replacement
can be found. Check building supply firms, local wood-
working mills, carpenters, preservation oriented maga-
zines, or catalogs or suppliers of old building materials,
for product information. Local historical associations and
state historic preservation offices may be good sources of

information on pNgiicts which have been used success-
fully in preservation projects.

Consider energy efficiency as one of the factors for
replacements, but do not let it dominate the issue. Energy
conservation is no excuse for the wholesale destruction of
historic windows which can be made thermally efficient
by historically and aesthetically acceptable means. In fact,
a historic wooden window with a high quality storm win-
dow added should thermally outperform a new double-
glazed metal window which does not have thermal
breaks (insulation between the inner and outer frames in-
tended to break the path of heat flow). This occurs
because the wood has far better insulating value than the
metal, and in addition many historic windows have high
ratios of wood to glass, thus reducing the area of highest
heat transfer. One measure of heat transfer is the U-value,
the number of Btu's per hour transferred through a square
foot of material. When comparing thermal performance,
the lower the U-value the better the performance. Accord-
ing to ASHRAE 1977 Fundamentals, the U-values for
single glazed wooden windows range from 0.88 to 0.99.
The addition of a storm window should reduce these
figures to a range of 0.44 to 0.49. A non-thermal break,
double-glazed metal window has a U-value of about 0.6.

Conclusion

Technical Preservation Services recommends the retention
and repair of original windows whenever possible. We
believe that the repair and weatherization of existing
wooden windows is more practical than most people
realize, and that many windows are unfortunately re-

. placed because of a lack of awareness of techniques for

evaluation, repair, and weatherization. Wooden windows
which are repaired and properly maintained will have
greatly extended service lives while contributing to the
historic character of the building. Thus, an important ele-
ment of a building’s significance will have been preserved
for the future.
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Exterior Paint Problems
on Historic Woodwork
Kay D. Weeks and David W. Look, AIA

U.S. Department of the Interior National Park Service
Preservation Assistance Division

PRESERVATIO

Technical Preservation Services

A cautionary approach to paint removal is included in the guidelines to “The Secretary of the Interior Standards for Historic Preservation
Projects.” Removing paints down to bare wood surfaces using harsh methods can permanently damage those surfaces: therefore such methods
are not recommended. Also. total removal cbliterates evidence of the historical paints and their sequence and architectural context.

This Brief expands on that advice for the architect, build-
ing manager, contractor, or homeowner by identifying
and describing common types of paint surface conditions
and tailures, then recommending appropriate treatments
for preparing exterior wood surfaces for repainting' to
assure the best adhesion and greatest durability of the new
paint. Although the Brief focuses on respansible methods

. of “paint removal.” several paint surface conditions will
re described which do not require any paint removal, and
still others which can be successfully handled by limited
paint removal. In all cases, the information is intended to
address the concerns related to exterior wood. It will also
be generally assumed that, because houses built before 1950
involve one or more layers of lead-base paint,? the majori-
ty of conditions warranting paint removal will mean deal-
ing with this toxic substance along with the dangers of the
paint removal tools and chemical strippers themselves.

Purposes of Exterior Paint

Paint* applied to exterior wood must withstand yearly ex-
tremes of both temperature and humidity. While never ex-
pected to be more than a temporary physical shield—
requiring re-application every 5-8 years—its importance
should not be minimized. Because one of the main causes
of wood deterioration is moisture penetration, a primary
purpose for painting wood is to exclude such moisture,
thereby slowing deterioration not only of a building’s ex-
terior siding and decorative features but, ultimately, its
underlying structural members. Another important pur-
pose for painting wood is, of course, to define and accent
architectural features and to improve appearance.

Treating Paint Problems in Historic Buildings

Exterior paint is constantly deteriorating through the proc-
esses of weathering, but in a program of regular mainte-
nance—assuming all other building systems are function-
1g properly —surfaces can be cleaned, lightly scraped,
and hand sanded in preparation for a new finish coat. Un-
fortunately, these are ideal conditions. More often, com-
plex maintenance problems are inherited by owners of

historic buildings. including areas of paint that have
failed* beyond the point of mere cleaning, scraping, and
hand sanding (although much so-called “paint failure” is
attributable to interior or exterior moisture problems or
surface preparation and application mistakes with
previous coats).

Although paint problems are by no means unique to
historic buildings, treating multiple layers of hardened,
brittle paint on complex, ornamental—and possibly
fragile—exterior wood surfaces necessarily requires an ex-
tremely cautious approach (see figure 1). In the case of re-
cent construction, this level of concern is not needed
because the wood is generally less detailed and, in addi-
tion, retention of the sequence of paint layers as a partial
record of the building’s history is not an issue:

When historic buildings are involved, however, a
special set of problems arises—varying in complexity
deper.ding upon their age, architectural style, historical
importance, and physical soundness of the wood—which
must be carefully evaluated so that decisions can be made
that are sensitive to the longevity of the resource.

Justification for Paint Removal

At the outset of this Brief, it must be emphasized that
removing paint from historic buildings—with the excep-
tion of cleaning, light scraping, and hand sanding as part
of routine maintenance—should be avoided unless abso-
lutely essential. Once conditions warranting removal have

' General paint type recommendalions will be made. but paint color recommenda-
tions are beyond the scope of this Briet.

* Douglas R. Shier and William Hall, 4nalysis of Housing Data Collected in a Lead-
Based Paint Survey in Pittsburgh Pennsylvania Part 1. National Bureau of Stan-
dards, Inter-Report 77-1250, May 1977.

» Any pigmented liquid, liquefiable. or mastic composition designed for application
lo a substrate in a thin layer which is converted to an opaque solid film after ap-
plication. Paint and Coatings Dictionary. 1978. Federation of Societies for Coat-
ings and Technology.

* For purposes of the Brief, this includes any area of painted exterior woodwork
displaying signs of peeling, cracking, or alligatoring to bare wood. See descrip-
tions of these and other paint surface conditions as well as recommended treat-
ments on pp. 5-10.
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Fig. 1 Excessive paint build-up on architectural details such as
this omamental bracket does not in itself justify total paint
removal. If paint is cracked and peeling down to bare wood,
however. it should be removed using the gentlest means possible.
Photo: David W. Look. AIA.

been identified, the general approach should be to remove
paint to the next sound layer using the gentlest means
possible, then to repaint (see figure 2). Practically speak-
ing as well, paint can adhere just as effectively to existing
paint as to bare wood, providing the previous coats of
paint are also adhering uniformly and tightly to the wood
and the surface is properly prepared for repainting—
cleaned of dirt and chalk and dulled by sanding. But, if

* painted exterior wood surfaces display continuous patterns
of deep cracks or if they are extensively blistering and
peeling so that bare wood is visible, then the old paint
should be completely removed before repainting. The only
other justification for removing all previous layers of
paint is if doors, shutters, or windows have literally been

“painted shut,” or if new wood is being pieced-in adjacent -

to old painted wood and a smooth transition is desired
(see figure 3).

Paint Removal Precautions

Because paint removal is a difficult and painstaking proc-
ess, a number of costly, regrettable experiences have oc-
curred—and continue to occur—for both the historic
building and the building owner. Historic buildings have
been set on fire with blow torches; wood irreversibly
scarred by sandblasting or by harsh mechanical devices
such as rotary sanders and rotary wire strippers; and
layers of historic paint inadvertently and unnecessarily
removed. In addition, property owners, using techniques
that substitute speed for safety, have been injured by toxic
lead vapors or dust from the paint they were trying to

2

Fig. 2 A traditionally painted bay window has been stripped to
bare wood, then varnished. In addition to being historically inac-
curate, the vamish will break down faster as a result of the sun’s
ultraviolet rays than would primer and finish coats of paint.
Photo: David W. Look, AIA.

Fig. 3 If damage to parts of a wooden element is severe, new
sections of wood will need to be pieced-in. When such piecing is
“required, paint on the adjacent woodwork should be removed so
that the old and new woods will make a smooth profile when
joined. After repainting, the repair should be virtually impossible
to detect. Photo: Morgan W. Phillips.

remove or by misuse of the paint removers themselves.
Owners of historic properties considering paint removal
should also be aware of the amount of time and labor in-
volved. While removing damaged layers of paint from a
door or porch railing might be readily accomplished
within a reasonable period of time by one or two people,
removing paint from larger areas of a building can, with-
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Gug- professional assistance, easily be‘ unmanageable
and produce less than satisfactory results. The amount of
work involved in any paint removal project must there-
fore be analyzed on a case-by-case basis. Hiring qualified
professionals will often be a cost-effective decision due to
the expense of materials, the special equipment required,
and the amount of time involved. Further, paint removal
companies experienced in dealing with the inherent health
and safety dangers of paint removal should have pur-
chased such protective devices as are needed to mitigate
any dangers and should also be aware of State or local en-
vironmental and/or health regulations for hazardous
waste disposal.

All in all, paint removal is a messy, expensive, and
potentially dangerous aspect of rehabilitating or restoring
historic buildings and should not be undertaken without
careful thought concerning first. its necessity, and second,
which of the available recommended methods is the safest
and most appropriate for the job at hand.

Repainting Historic Buildings for Cosmetic
Reasons '

[f existing exterior paint on wood siding, eaves, window
sills, sash, and shutters, doors, and decorative features
shows no evidence of paint deterioration such as chalking,
blistering, peeling, or cracking, then there is no phusical
reason to repaint, much less remove paint! Nor is color
tading. ot itselt, sutficient justitication to repaint a historic
building.

The decision to tepaint may not be based altogether on
paint tailure. Where there is a new owner. or even where
ownership has remained constant through the vears, taste
‘n colors often changes. Therefore, if repainting is
primarily to alter a building’s primary and accent colors,
a technical factor of paint accumulation should be taken
into consideration. When paint builds up to a thickness of
approximately 1 1o~ (approximately 1o-30 layers), one or
more extra coats of paint may be enough to trigger crack-
ing and peeling in limited or even widespread areas of the
building's surface. This results because excessively thick
paint is less able to withstand the shrinkage or pull of an
additional coat as it dries and is also less able to tolerate
thermal stresses. Thick paint invariably fails at the
weakest point of adhesion—the oldest layers next to the
wood. Cracking and peeling follow. Therefore, if there
are no signs of paint failure, it may be somewhat risky to
add still another layer of unneeded paint simply for
color’s sake (extreme changes in color mav also require
more than one coat to provide proper hiding power and
full color). When paint appears to be nearing the critical
thickness, a change of accent colors (that is, just to
limited portions of the trim) might be an acceptable com-
promise without chancing cracking and peeling of paint
on wooden siding.

If the decision to repaint is nonetheless made, the “new”
color or colors should, at a minimum, be appropriate to
the style and setting of the building. On the other hand,
where the intent is to restore or accurately reproduce the
colors originally used or those from a significant period in
the building’s evolution, they should be based on the

esults of a paint analysis.*

Identification of E.rior Paint Surface
Conditions/Recommended Treatments

It is assumed that a preliminary check will already have
been made to determine, first, that the painted exterior
surfaces are indeed wood—and not stucco, metal, or other
wood substitutes—and second, that the wood has not
decayed so that repainting would be superfluous. For ex-
ample, if any area of bare wood such as window sills has
been exposed for a long period of time to standing water,
wood rot is a strong possibility (see figure 4). Repair or
replacement of deteriorated wood should take place before
repainting. After these two basic issues have been
resolved, the surface condition identification process may
commence.

The historic building will undoubtedly exhibit a variety
of exterior paint surface conditions. For example, paint on
the wooden siding and doors may be adhering firmly;
paint on the eaves peeling; and paint on the porch
balusters and window sills cracking and alligatoring. The
accurate identification of each paint problem is therefore
the first step in planning an appropriate overall solution.

Paint surface conditions can be grouped according to
their relative severity: CLASS I conditions include minor
blemishes or dirt collection and generally require no paint
removal: CLASS Il conditions include failure of the top
laver or lavers of paint and generally require limited paint
removal; and CLASS Il conditions include substantial or
multiple-laver failure and generally require total paint
removal. [t is precisely because conditions will vary at dif-
ferent points on the building that a careful inspection is
critical. Each item of painted exterior woodwork (i.e..
siding, doors, windows, eaves, shutters, and decorative
elements) should be examined early in the planning phase
and surface conditions noted.

CLASS [ Exterior Surface Conditions Generally Requiring
No Paint Removal

e Dirt, Soot, Pollution, Cobwebs, Insect Cocoons, etc.
Cause of Condition

Environmental “grime” or organic matter that tends to
cling to painted exterior surfaces and, in particular, pro-
tected surfaces such as eaves, do not constitute a paint
problem unless painted over rather than removed prior to
repainting. If not removed, the surface deposits can be a
barsier to proper adhesion and cause peeling.

Recommended Treatment

Most surface matter can be loosened by a strong, direct
stream of water from the nozzle of a garden hose.
Stubborn dirt and soot will need to be scrubbed off using
1: cup of household detergent in a gallon of water with a
medium soft bristle brush. The cleaned surface should
then be rinsed thoroughly, and permitted to dry before
further inspection to determine if repainting is necessary.
Quite often, cleaning provides a satisfactory enough result
to postpone repainting.

* See the Reading List tor paint research and documentation intormation. See also
The Secrctary of site Interior s Standards for Hiseoric Preservation Proiects with
Guidelines for Avvlving the Standards for recommended approaches on paints
and tinishes within various types of project work treatments.
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Cause of Condition

Mildew is caused by fungi feeding on nutrients
contained in the paint film or on dirt adhering to any sur-
face. Because moisture is the single most important factor

a its growth, mildew tends to thrive in areas where
dampness and lack of sunshine are problems such as
window sills, under eaves, around gutters and down-
spouts, on the north side of buildings, or in shaded areas
near shrubbery. It may sometimes be difficult to distin-
guish mildew from dirt, but there is a simple test to
differentiate: if a drop of household bleach is placed on
the suspected surface, mildew will immediately turn white
" whereas dirt will continue to look like dirt. :

Recommended Treatment

Because mildew can only exist in shady, warm, moist
areas, attention should be given to altering the environ-
ment that is conducive to fungal growth. The area in
question may be shaded by trees which need to be pruned
back to allow sunlight to strike the building; or may lack
rain gutters or proper drainage at the base of the building.
If the shady or moist conditions can be altered, the mildew
is less likely to reappear. A recommend solution for
removing mildew consists of one cup non-ammoniated
detergent, one quart household bleach, and one gallon
water. When the surface is scrubbed with this solution
using a medium soft brush, the mildew should disappear;
however, for particularly stubborn spots, an additional
quart of bleach may be added. After the area is mildew-
free, it should ther be rinsed with a direct stream of water
from the nozzle of a garden hose, and permitted to dry

_thoroughly. When repainting, specially formulated
nildew-resistant” primer and finish coats should be used.

¢ Excessive Chalking
Cause of Condition

Chalking—or powdering of the paint surface—is caused
by the gradual disintegration of the resin in the paint film.
(The amount of chalking is determined both by the for-
mulation of the paint and the amount of ultraviolet light
to which the paint is exposed.) In moderation, chalking is
the ideal way for a paint to “age,” because the chalk,
when rinsed by rainwater, carries discoloration and dirt
away with it and thus provides an ideal surface for
repainting. In excess, however, it is not desirable because
the chalk can wash down onto a surface of a different
color beneath the painted area and cause streaking as well
as rapid disintegration of the paint film itself. Also, if a
paint contains too much pigment for the amount of binder
(as the old white lead carbonate/oil paints often did),
excessive chalking can result.

¢ Mildew

_ Recommended Treatment
The chalk should be cleaned off with a solution of V2
cup household detergent to one gallon water, using a
medium soft bristle brush. After scrubbing to remove the
chalk, the surface should be rinsed with a direct stream of
water from the nozzle of a garden hose, allowed to dry
thoroughly, (but not long enough for the chalking process
*~ recur) and repainted, using a non-chalking paint.
Staining
.Cause of Condition
Staining of paint coatings usually results from excess

Fig. 4 Paint films wear unevenly depending on exposure and
location. Exterior locations which are susceptible to accelerated
deterioration are horizontal surfaces such as window sills. These
and similar areas will require repainting more often than less
vulnerable surfaces. In the case of this window sill where paint
has peeled off and adjacent areas have cracked and alligatored,
the paint should be totally removed. Prior to repainting, any
weathered wood should be rejuvenated using a solution of 3
cups exterior vamish, 1 oz. paraffin wax, and mineral spirits/
paint thinner/or turpentine to make 1 gallon. Liberal brush ap-
plication should be made. This formula was tested over a
20-year period by the U.S. Department of Agriculture’s Forest
Products Laboratory and proved to be just as effective as water-
repellent preservatives containing pentachlorophenol. After the
surface has thoroughly dried (2-3 days of warm weather), the
treated surface can be painted. A high quality oil-base primer
followed by two top coats of a semi-gloss oil-enamel or latex-
enamel paint is recommended. Photo: Baird M. Smith, AIA.

moisture reacting with materials within the wood sub-
strate. There are two common types of staining, neither of
which requires paint removal. The most prevalent type of
stain is due to the oxidation or rusting of iron nails or
metal (iron, steel, or copper) anchorage devices. A second

. type of stain is caused by a chemical reaction between

moisture and natural extractives in certain woods (red
cedar or redwood) which results in a surface deposit of
colored matter. This is most apt to occur in new replace-
ment wood within the first 10-15 years.

Recommended Treatment

In both cases, the source of the stain should first be lo-
cated and the moisture problem corrected.

When stains are caused by rusting of the heads of nails
used to attach shingles or siding to an exterior wall or by
rusting or oxidizing iron, steel, or copper anchorage
devices adjacent to a painted surface, the metal objects
themselves should be hand sanded and coated with a rust-
inhibitive primer followed by two finish coats. (Exposed
nail heads should ideally be countersunk, spot primed,
and the holes filled with a high quality wood filler except
where exposure of the nail head was part of the original
construction system or the wood is too fragile to with-
stand the countersinking procedure.)

Discoloration due to color extractives in replacement
wood can usually be cleaned with a solution of equal

parts denatured alcohol and water. After the affected area
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has been rinsed and permitted to dr’“stain-blocking, coat can sometimes Qt since, upon aging, the oil paint
primer” especially developed for preventing this type of becomes harder and less elastic than the latex paint. If
stain should be applied (two primer coats are recommended latex paint is applied over old, chalking oil paint, peeling
for severe cases of bleeding prior to the finish coat). Each can also occur because the latex paint is unable to pene-

primer coat should be allowed to dry at least 48 hours. trate the chalky surface and adhere.
' Recommended Treatment
CLASS II Exterior Surface Conditions Generally First, where salts or impurities have caused the peeling,
Requiring Limited Paint Removal the affected area should be washed down thoroughly after
e Crazing scraping, then wiped dry. Finally, the surface should be

hand or mechanically sanded, then repainted.

Where peeling was the result of using incompatible
Crazing—fine, jagged interconnected breaks in the top  paints, the peeling top coat should be scraped and hand
layer of paint—results when paint that is several layers or mechanically sanded. Application of a high quality oil

thick becomes excessively hard and brittle with age and is type exterior primer will provide a surface over which
consequently no longer able to expand and contract with  either an oil or a latex topcoat can be successfully used.
the wood in response to changes in temperature and hu-
midity (see figure 5). As the wood swells, the bond be-
tween paint layers is broken and hairline cracks appear.
Although somewhat more difficult to detect as opposed to
other more obvious paint problems, it is well worth the
time to scrutinize all surfaces for crazing. If not corrected,
exterior moisture will enter the crazed surface, resulting in
further swelling of the wood and, eventually, deep crack-
ing and alligatoring, a Class III condition which requires
total paint removal.

Cause of Condition

Recommended Treatment

Crazing can be treated by hand or mechanically sanding
the surface, then repainting. Although the hairline cracks
may tend to show through the new paint, the surface will
be protected against exterior moisture penetration.

Fig. 6 This is an example of intercoat peeling. A latex top coat
was applied directly over old oil paint and. as a result, the latex
paint was unable to adhere. If latex is being used over oil, an oil-
base primer should be applied first. Although much of the peel-
ing latex paint can be scraped off. in this case. the best solution
may be to chemically dip strip the entire shutter to remove all of
the paint down to bare wood, rinse thoroughly, then repaint.
Photo: Mary L. Qehrlein, AIA.

Fig. S Crazing—or surface cracking—is an exterior surface condi- L
tion which can be successfully treated by sanding and painting. ~ ® Solvent Blistering
Photo: Courtesy, National Decorating Products Association. Cause of Condition

Solvent blistering, the result of a less common applica-
¢ Intercoat Peeling tion error, is not caused by moisture, but by the action of
ambient heat on paint solvent or thinners in the paint
film. If solvent-rich paint is applied in direct sunlight, the
Intercoat peeling can be the result of improper surface - top surface can dry too quickly and, as a result, solvents
preparation prior to the last repainting. This most often become trapped beneath the dried paint film. When the

Cause of Condition

occurs in protected areas such as eaves and covered solvent vaporizes, it forces its way through the paint film,

porches because these surfaces do not receive a regular resulting in surface blisters. This problem occurs more

rinsing from rainfall, and salts from air-borne pollutants  often with dark colored paints because darker colors ab-

thus accumulate on the surface. If not cleaned off, the sorb more heat than lighter ones. To distinguish between

new paint coat will not adhere properly and that layer solvent blistering and blistering caused by moisture, a

will peel. blister should be cut open. If another layer of paint is visi-
Another common cause of intercoat peeling is incom- ble, then solvent blistering is likely the problem whereas if

patibility between paint types (see figure 6). For example, bare wood is revealed, moisture is probably to blame.
if oil paint is applied over latex paint, peeling of the top  Solvent blisters are generally small. e
' @/’
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. Recommended Treatment

Solvent-blistered areas can be scraped, hand or mechan-
ically sanded to the next sound layer, then repainted. In
order to prevent blistering of painted surfaces, paint
should not be applied in direct sunlight.

® Wrinkling
Cause of Condition

Another error in application that can easily be avoided
is wrinkling (see figure 7). This occurs when the top layer
of paint dries before the layer underneath. The top layer
of paint actually moves as the paint underneath (a primer,
for example) is drving. Specific causes of wrinkling in-
clude: (1) applying paint too thick: (2) applying a second
coat before the first one dries; (3) inadequate brushing
out; and (4) painting in temperatures higher than recom-
mended by the manufacturer.

Recommended Treatment
 The wrinkled layer can be removed by scraping followed
by hand or mechanical sanding to provide as even a sur-

face as possible, then repainted following manufacturer’s
application instructions.

Fig. 7 Wrinkled layers can generally be removed by scraping and
sanding as opposed to total paint removal. Following manufac-
turers’ application instructions is the best way to avoid this sur-

face condition. Photo: Courtesy, National Decorating Products
Association.

CLASS III Exterior Surface Conditions Generally
Requiring Total Paint Removal

If surface conditions are such that the majority of paint will have to
be removed prior to repainting, it is suggested that a small sample
of intact paint be left in an inconspicuous area either by covering
the area with a metal plate, or by marking the area and identifying
it in some way. (When repainting does take place, the sample
should not be painted over). This will enable future investigators to
have a record of the building’s paint history.

* Peeling
Cause of Condition

Peeling to bare wood is most often caused by excess in-
terior or exterior moisture that collects behind the paint

6

film, thus impairing adhesion (see figure 8). Generally
beginning as blisters, cracking and peeling occur as mois-
ture causes the wood to swell, breaking the adhesion of
the bottom layer.

Recommended Treatment

There is no sense in repainting before dealing with the
moisture problems because new paint will simply fail.
Therefore, the first step in treating peeling is to locate and
remove the source or sources of the moisture, not only
because moisture will jeopardize the protective coating of
paint but because, if left unattended, it can ultimately
cause permanent damage to the wood. Excess interior
moisture should be removed from the building through in-
stallation of exhaust fans and vents. Exterior moisture
should be eliminated by correcting the following condi-
tions prior to repainting: faulty flashing: leaking gutters;
defective roof shingles; cracks and holes in siding and
trim; deteriorated caulking in joints and seams; and
shrubbery growing too close to painted wood. After the
moisture problems have been solved, the wood must be
permitted to dry out thoroughly. The damaged paint can
then be scraped off with a putty knife, hand or mechani-
cally sanded, primed, and repainted.

e . b O o LR 40

Fig. 8 Peeling to bare wood—one of the most common types of
paint failure—is usually caused by an interior or exterior
moisture problem. Photo: Anne E. Grimmer.

® Cracking/Alligatoring
Cause of Condition

Cracking and alligatoring are advanced stages of craz-
ing (see figure 9). Once the bond between layers has been
broken due to intercoat paint failure, exterior moisture is
able to penetrate the surface cracks, causing the wood to
swell and deeper cracking to take place. This process con-
tinues until cracking, which forms parallel to grain, ex-
tends to bare wood. Ultimately, the cracking becomes an
overall pattern of horizontal and vertical breaks in the
paint layers that looks like reptile skin; hence, “alligator-
ing.” In advanced stages of cracking and alligatoring, the
surfaces will also flake badly.

Recommended Treatment

If cracking and alligatoring are present only in the top
layers they can probably be scraped, hand or mechanical-
ly sanded to the next sound layer, then repainted. How-
ever, if cracking and/or alligatoring have progressed to

. ™
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. paint layers—can be removed wit’tty knife.

Detachable wood elements such as €Xterior shutters can

also be "dip-stripped.”

. Solvent-base Strippers: The formulas tend to vary, but

generally consist of combinations of organic solvents such
as methylene chloride, isopropanol, toluol, xylol, and
methanol; thickeners such as methyl cellulose; and various
additives such as paraffin wax used to prevent the volatile
solvents from evaporating before they have time to soak
through multiple layers of paint. Thus, while some
solvent-base strippers are quite thin and therefore un-
suitable for use on vertical surfaces, others, called “semi-
paste” strippers, are formulated for use on vertical sur-
faces or the underside of horizontal surfaces.

However, whether liquid or semi-paste, there are two
important points to stress when using any solvent-base
stripper: First, the vapors from the organic chemicals can
be highly toxic if inhaled; skin contact is equally danger-
ous because the solvents can be absorbed; second, many
solvent-base strippers are flammable. Even though appli-
cation out-of-doors may somewhat mitigate health and
safety hazards, a respirator with special filters for organic
solvents is recommended and, of course, solvent-base

* strippers should never be used around open flames, lighted

cigarettes, or with steel wool around electrical outlets.

Although appearing to be the simplest for exterior use,
a particular type of solvent-base stripper needs to be men-
tioned here because it can actually cause the most prob-
lems. Known as “water-rinsable,” such products have a
high proportion of methylene chloride together with emul-
sifiers. Although the dissolved paint can be rinsed off with
water with a minimum of scraping, this ultimately creates
more of a problem in cleaning up and properly disposing
of the sludge. In addition, these strippers can leave a
gummy residue on the wood that requires removal with -
solvents. Finally, water-rinsable strippers tend to raise the
grain of the wood more than regular strippers.

On balance, then, the regular strippers would seem to
work just as well for exterior purposes and are perhaps
even better from the standpoint of proper lead sludge
disposal because they must be hand $craped as opposed to
rinsed off (a coffee-can with a wire stretched across the
top is one effective way to collect the sludge; when the
putty knife is run across the wire, the sludge simply falls
into the can. Then, when the can is filled, the wire is
removed, the can capped, and the lead paint sludge dis-
posed of according tql\ocal health regulations).

Caustic Strippers: Until the advent of solvent-base strip-
pers, caustic strippers were used exclusively when a
chemical method was deemed appropriate for total paint
removal prior to repainting or refinishing. Now, it is more
difficult to find commercially prepared caustic solutions in
hardware and paint stores for home-owner use with the
exception of lye (caustic soda) because solvent-base
strippers packaged in small quantities tend to dominate
the market. » :

Most commercial dip stripping companies, however,
continue to use variations of the caustic bath process
because it is still the cheapest method available for remov-
ing paint. Generally, dip stripping should be left to
professional companies because caustic solutions can
dissolve skin and permanently damage eyes as well as
present serious disposal problems in large quantities.

If exterior shutters or other detachable elements are be-

ing sent out® for st g in a caustic solution, it is wise
to see samples of the company’s finished work. While
some companies do a first-rate job, others can leave a
residue of paint in carvings and grooves. Wooden ele-
ments may also be soaked too long so that the wood
grain is raised and roughened, requiring extensive hand
sanding later. In addition, assurances should be given by
these companies that caustic paint removers will be
neutralized with a mild acid solution or at least
thoroughly rinsed with water after dipping (a caustic
residue makes the wood feel slippery). If this is not done,
the lye residue will cause new paint to fail.

Summary of Chemical Methods

Recommended, with extreme caution: Solvent-base strip-
pers, caustic strippers. , ’
Applicable areas of buildings: decorative features, window
muntins, doors, exterior shutters, columns, balusters, and
railings.

For use on: Class Il Conditions. .

Health/Safety factors: Take precautions against inhaling
toxic vapors; fire; eye damage: and chemical poisoning
from skin contact. Dispose of lead residue properly

General Paint Type Recommendations

Based on the assumption that the exterior wood has been
painted with oil paint many times in the past and the ex-
isting top coat is therefore also an oil paint,* it is recom-
mended that for CLASS I and CLASS II paint surface con-
ditions, a top coat of high quality oil paint be applied
when repainting. The reason for recommending oil rather
than latex paints is that a coat of latex paint applied
directly over old oil paint is more apt to fail. The con-
siderations are twofold. First, because oil paints continue
to harden with age, the old surface is sensitive to the
added stress of shrinkage which occurs as a new coat of
paint dries. Qil paints shrink less upon drying than latex
paints and thus do not have as great a tendency to pull
the old paint loose. Second, when exterior oil paints age,
the binder releases pigment particles, causing a chalky
surface. Although for best results, the chalk (or dirt, etc.)

“should always be cleaned off prior to repainting, a coat of
‘new oil paint is more able to penetrate a chalky residue

and adhere than is latex paint. Therefore, unless it is
possible to thoroughly clean a heavy chalked surface, oil
paints—on balance—give better adhesion. o

"If however, a latex top coat is going to be applied over
several layers of old oil paint, an oil primer should be
applied first (the oil primer creates a flat, porous surface
to which the latex can adhere). After the primer has
thoroughly dried, a latex top coat may be applied. In the
long run, changing paint types is more time consuming
and expensive. An application of a new oil-type top coat
on the old oil paint is, thus, the preferred course of
action, ‘

* Marking the original location of the shutter by number (either by stamping
numbers into the end grain with metal numeral dies or cutting numbers into the
end with a pen knife) will minimize difficulties when rehanging them.

* If the top coat is latex paint {when viewed by the naked eye or, preferably, with
a magnifying glass. it looks like a series of tiny craters) it may either be repainted
with new latex paint or with oil paint. Normal surface preparation should precede

inting.
any repainting .

‘ @D
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-If CLASS III conditions have ne(.ated total paint
removal, there are two options, both of which assure pro-
tection of the exterior wood: (1) an oil primer may be ap-
plied followed by an oil-type top coat, preferably by the

- same manufacturer; or (2) an oil primer may be applied
followed by a latex top coat, again using the same brand
of paint. It should also be noted that primers were never

. intended to withstand the effects of weathering; therefore,

the top coat should be applied as soon as possible after
the primer has dried.

Conclusion

The recommendations outhned in this Brief are cautious
because at present there is no completely safe and effec-
tive method of removing old paint from exterior wood-
work. This has necessarily eliminated descriptions of
several methods still in a developmental or experimental
stage, which can therefore neither be recommended nor
precluded from future recommendation. With the ever-
increasing number of buildings being rehabilitated,
however, -paint removal technology should be stimulated
and, in consequence, existing methods refined and new
‘methods developed which will respect both the historic
wood and the health and safety of the operator.
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PLANS AND ELEVATIONS

You must submil 2 copies of plans and elevations in a format no larger than 11" X 17". Plans on
8 1/2" X 11" paper are preferred.
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walls, window and door openlngs and other fixed features of both the existing resource(s) and the
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b. Elevations (facades), with marked dimensions, clearly indicating proposed work in relation to existing
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PHOTOGRAPHS
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adjoining properties. Ali labels should be placed on the front of photographs.

TREE SURVEY
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and species of each tree of at least that dimension.
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names, addresses, and zip codes. This list shouid Include the owners of ali lots or parcels which adjoin
the parcel in question, as well as the owner(s) of lot(s) or parcel(s) which lie directly across the
streethighway from the parcel in question. You can obtain this information from the Department of
Assessments and Taxation, 51 Monroe Street, Rockville, (279 1355).

Please print (in blue or black ink) or type this information on the following page. Please stay within the
guides of the template, as this will be photocopied directly onto mailing labels.
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LverWeld Series 8500 Vinyl Double Hung Window

R

® Fully Welded Frame and Sash

® Heavy Duty Vinyl Extrusions (.075 -.080 walls)

® Colonial Brickmold Exterior Profile
® Standard Energy Efficient Low 'E’' Glass ~

L

® Double Locks *

® Night Ventilation Latches

® Locking Screen
® Lifetime Warranty

EverWeld Plus - Our top of the line fully welded double hung plus a Foam Filled Frame
and/or Argon Gas Filled Insuiated Glass.

~ Window | . .

Upto49 U.l.| $96.64 | $115.97
501065 U1, | $111.97 | $134.36
6610 79 UL | $719.55-| $143.46°
801092 U1, | $144.72 | $173.66
(310101 U.L| 8758.57 | §190.28
" ver 101 U.1. | $2.44/U.1.|82.93/U.1,

Argon GasArgon Gas|Foam Frame
$106.08 | 812541 | $112.37
$121.41 | §143.80 | $127.70
$128.99' | $152.90 | $135.28.7
$154.16 | $183.10 | $160.45
$168.01 | $199.72 | $174.30
$2.44/U.1. | $2.93/U.1. | $2.44/U.1.

$131.70 $121.81 $141.14
$150.09 $137.14 | $159.53
$159.19 $144.72 $168.63
$189.39 $169.89 $198.83
$206.01 $183.74 $215.45

$2.93/U.1. | 82441 | $2.93/U.1

()

Min. Size Max. Size

Width - 16 3/4” | Width - 48 3/4"
Helght - 26 3/4" | Helght - 80 3/4"

Accessories . ... . .

Head Expander

Silt Angle

Mutlion (1/8" wide)

Naifing Fin

Full Screen (w/ original order)
Replacement Half Screen
Tempered Glass

Obscure Glass

Bronze Tint Glass

Qriel Window

Spiral Batances
Sash Lock
Instaliation Screws (Pack)

Efvrﬂéld vinyl double hung windows ara manufactured every 1/4" in
width and on the 1/4" and 3/4" in height,

Per Foot
Per Foot
Pear Foot
Per Foot

Add
Per Screen
Per Sq. Ft.

Per Sash
Per Sash
Per Window

Each
Fach
Fach

-
~a

i

Note: When ordering. specify
rough opening size, not window
size. American Craftsman will
make the appropriate deductions
to ensure a proper fit into the
rough opening.

Spacial orders not returnable.
See procedures in front of calalog.

See procedures in front of catalog
when ordering multiple units.

*Windows 24 1/4” wide and over..

_Beige w/ White Beige '
¢|Foam Frame|Argon/Foam|Argon/Foam

R
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MARYLAND-NATIONAL CAPITAL PARK AND PLANNING COMMISSION

8787 Georgia Avenue ¢ Silver Spring. Maryland 20910-3760

DATE: 'B.C‘MW |8> 221"

MEMORANDUM

TO:

FROM:

SUBJECT:

Robert Hubbard, Chief
Division of Development Services and Regulation
Department of Environmental Protection (DEP)

Gwen Marcus, Historic Preservation Coordinator
Design, Zoning, and Preservation Division
M-NCPPC .

Historic Area Work Permit

The Montgomery Historic Preservation Commission has reviewed the
attached application for a Historic Area Work Permit. The appli-
cation was: ,

Approved Denied

Approved with Conditions:

"THE BUILDING PERMIT FOR THIS PROJECT SHALL BE ISSUED CONDITIONAL
UPON ADHERANCE TO THE APPROVED HISTORIC AREA WORK PERMIT (HAWP).

Applicant:

Address:

***THE APPLICANT MUST ARRANGE FOR A FIELD INSPECTION BY CALLING
DEP/FIELD SERVICES (217-6240) FIVE DAYS PRIOR TO COMMENCEMENT OF
WORK AND WITHIN TWO WEEKS FOLLOWING COMPLETION OF WORK.
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MARYLAND-NATIONAL CAPITAL PARK AND PLANNING COMMISSION
L) 8787 Georgia Avenue e Silver Spring, Maryland 20910-3760
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MEMORANDUM

TO: Historic Area Work Permit Applicants

FROM: Gwen Marcus, Historic Preservation Coordinator
Design, Zoning, and Preservation Division
M-NCPPC

SUBJECT: Historic Area Work Permit Application - Approval of
Application/ Release of Other Required Permits

Enclosed is a copy of your Historic Area Work Permit application,
approved by the Historic Preservation Commission at its recent
meeting, and a transmittal memorandum stating conditions (if any)
of approval.

You may now apply for a county building permit from the Depart-
ment of Environmental Protection (DEP), at 250 Hungerford Drive,
Second Floor, in Rockville. Please note that although your work
has been approved by the Historic Preservation Commission, it
must also be approved by DEP before work can begin.

When you file for your building permit at DEP, you must take with
you the enclosed formsg, as well as the Historic Area Work Permit
that will be mailed to you directly from DEP. These forms are
proof that the Historic Preservation Commission has reviewed your
project. For further information about filing procedures or
materials for your county building permit review, please call DEP
at 217-6370.

If your project changes in any way from the approved plans,
either before you apply for your building permit or even after
the work has begun, please contact the Historic Preservation
Commission staff at 495-4570.

Please also note that you must arrange for a field inspection fof
conformance with your approved HAWP plans. Please inform
DEP/Field Services at 217-6240 of your anticipated work schedule.

Thank you very much for your patience and good luck with your
project!
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HISTORIC PRESERVATION COMMISSION STAFF REPORT

Address: 7112 Sycamore Avenue ; Meeting Date: 12/ 18/96
Resoufce: Takoma Park Historic District | HAWP: Alteration
Case Number: 37/3-96WW Tax Credit: None
Public Notice: 12/4/96 Report Date: 12/11/96
Applicant: Sumner W. & Frances B. Patch Staff: Patricia Parker
PROPOSAL: Replace windows & install storm door RECOMMEND: Deny

window replacement;
Approve storm door

BACKGRQUND

The applicant proposes to replace windows in all the openings and to install a storm door
in a contributing resource. The property is located within the Takoma Park Historic District and is
adjacent to another bungalow, a contributing resource built 1910-1926 to the south. To the north
is a non-contributing resource - a recently constructed bungalow revival (built 1987).

The applicant has indicated that they have experienced problems with paint protection and
tight fit of the existing windows over some time. The applicant has also indicated that they have
incurred the expense of storm window installation as a protection measure. And that none of these
approaches have solved the problem.

In 1987, the HPC reviewed an application to construct a house at 7114 Sycamore Avenue.
(In the 1980's, the HPC reviewed cases in Locational Atlas districts to determine if proposed
changes would “substantially alter” the resource.) At that time, the HPC approved a proposal to
construct a single family house in a modified bungalow style with painted wood trim, wood and
- brick porch piers, vinyl siding, fiberglass shingle roof and wood double-hung windows. 7110
Sycamore Avenue has not come in for any Historic Area Work Permits in the past.

STAFF DISCUSSION

Many alterations of the principal facade of this contributing resource facing Sycamore
Avenue were completed prior to the creation of the Takoma Park Historic District. However, the
most prominent of these changes - the enclosure of the front porch - could be reversed. The side
and rear of the house still have original windows - mainly 6 over 1.

After making a visit to the property, staff feels that a reasonable amount of the original
historic fabric is still in place at 7112 Sycamore. Staff does not feel that replacement of all of the
windows in the house - particularly the original 6 over 1 windows - is either apprOprlate or
necessary.



The HPC has approved window replacement on a case-by-case basis and has taken great
care to review the condition of each window sash proposed for replacement. In general, the HPC
has not approved total window replacement in contributing resources unless the windows are
damaged beyond repair. Windows in most historic buildings are an important aspect of the
architectural character of those buildings. The Secretary of the Interior’s Standards for Rehabilita-
tion call for respecting the significance of original materials and features, repairing and retaining
them wherever possible, and when necessary, replacing them in-kind. The Secretary of the
Interior’s Standards for Rehabilitation discourage removal of historic fabric and encourage the
preservation of distinctive features and finishes and construction techniques within historic
districts.

The Takoma Park Historic District Guidelines state:

...some non-original building materials may be acceptable on a case-by-case basis;

~ artificial siding on areas visible from the public right-of-way is discouraged where such
materials would replace or damage original building materials that are in good condi-
tion... - :

Although the Guidelines don’t address the issue of window replacement directly, the HPC
has generally looked to the guidance on artificial siding noted above in reviewing these types of
applications. When original building materials are in repairable condition, they should not be
replaced or covered over.

If the HPC were to approve the replacement of all windows for this resource, it would be
inconsistent with the Secretary of the Interior’s Standards for Rehabilitation, inappropriate
according to the Historic Preservation Ordinance, and inconsistent with earlier HPC decisions
within the Takoma Park Historic District as a whole.’

Staff feels that the applicant should evaluate the physical condition of each window in the
house and consider techniques of repair which could be successful, before arriving at a solution of
total replacement. Deterioration of poorly maintained windows usually begins on horizontal
surfaces and at joints where water can collect and saturate the wood. Problem areas are usually
characterized by paint failure due to moisture. If a majority of the wood making up a window
sash was not sound, but decayed, then replacement of the window might be considered necessary.
Fortunately, this does not appear to have occurred in this resource. Staff suggests that the
applicant, before undertaking any repairs, identify all sources of moisture penetration and
eliminate them. And all sections of decayed wood should be repaired in order to arrest the
deterioration process. As the applicant has experienced, attempts to paint the surfaces without
addressing the sources of moisture and arresting them, cause paint failure.

. Staff has included an excerpt of National Park Service Preservation Briefs #9 and #10 as
part of this Staff Report. This information may be helpful to the applicant.

Staff feels that there may be an opportunity for replacement of some of the newer
windows that are not original to the house and the HPC may want to discuss this issue with the
applicant. For example, the windows used to enclose the front porch are not original and could
potentially be replaced without damaging the historic integrity of the building. However, any
original windows in the house should be retained and repaired, rather than replaced.

Staff feels that the applicant’s proposal to install a storm door would be appropriate and
recommends approval of this aspect of the application.



STAFF RECOMMENDATION

Staff recommends that the Commission find the proposal to install a storm door on the
front facade consistent with the purposes of Chapter 24A-8(b)1: ' :

The proposal will not substantially alter the exterior features of an historic site, or
historic resource within an historic district;

and With the Secretary of the Interior's Standards for Rehabilitation #2:

The historic character of a property shall be retained and preserved. The removal of
historic materials or alteration of features and spaces that characterize a property shall

be avoided.

Staff recommends that the Commission deny replacement of windows in accordance with
Chapter 24A-8(a):

The commission shall instruct the director to deny a permit if it finds, based on the
evidence and information presented to or before the commission that the alteration for
the permit is sought would be inappropriate or inconsistent with, or detrimental to the
preservation, enhancement or ultimate protection of the historic site, or historic resource
within an historic district, and to the purposes of this chapter,

and with the Takoma Park Historic District Guidelines;

and with the general condition applicable to all Historic Area Work Permits that the
applicant shall arrange for a field inspection by calling the Montgomery County Department of
Environmental Protection (DEP), Field Services Office, five days prior to commencement of work
and within two weeks following completion of work.



HISTORIC PRESERVATION COMMISSION STAFF REPORT

Address: 7112 Sycamore Avenue ' Meeting Date: 12/18/96
Resource: Takoma Park Historic Disfrict HAWP: Alteration -
Case Number: 37/3-96WW . ' Tax Credit: None
Public Notice: 12/4/96 - | | Report Date: 12/11/96
Applicant: Sumner W. & Frances B. Patch | Staff:bPatricia.Parker _
PROPOSAL: Replace windows & install storm door RECOMMEND: Deny

window replacement;
Approve storm door

BACKGROUND

The applicant proposes to replace windows in all the openings and to install a storm door
in a contributing resource. The property is located within the Takoma Park Historic District and is
adjacent to another bungalow, a contributing resource built 1910-1926 to the south. To the north
is a non-contributing resource - a recently constructed bungalow revival (built 1987).

The applicant has indicated that they have experienced problems with paint protection and
tight fit of the existing windows over some time. The applicant has also indicated that they have
incurred the expense of storm window installation as a protection measure. And that none of these
approaches have solved the problem.

In 1987, the HPC reviewed an application to construct a house at 7114 Sycamore Avenue.
(In the 1980's, the HPC reviewed cases in Locational Atlas districts to determine if proposed
changes would “substantially alter” the resource.) At that time, the HPC approved a proposal to
construct a single family house in a modified bungalow style with painted wood trim, wood and
brick porch piers, vinyl siding, fiberglass shingle roof and wood double-hung windows. 7110
Sycamore Avenue has not come in for any Historic Area Work Permits in the past.

STAFF DISCUSSION

Many alterations of the principal facade of this contributing resource facing Sycamore
Avenue were completed prior to the creation of the Takoma Park Historic District. However, the
most prominent of these changes - the enclosure of the front porch - could be reversed. The side
and rear of the house still have original windows - mainly 6 over 1. .

After making a visit to the property, staff feels that a reasonable amount of the original
historic fabric is still in place at 7112 Sycamore. Staff does not feel that replacement of all of the
windows in the house - particularly the original 6 over 1 windows - is either appropriate or
necessary.



~h

The HPC has approved window replacement on a case-by-case basis and has taken great
care to review the condition of each window sash proposed for replacement. In general, the HPC
has not approved total window replacement in contributing resources unless the windows are
damaged beyond repair. Windows in most historic buildings are an important aspect of the .
architectural character of those buildings. The Secretary of the Interior’s Standards for Rehabilita-
tion call for respecting the significance of original materials and features, repairing and retaining
them wherever possible, and when necessary, replacing them in-kind. The Secretary of the

Interior’s Standards for Rehabilitation discourage removal of historic fabric and encourage the
preservation of distinctive features and finishes and construction techniques within historic
districts.

The Takoma Park Historic District Guidelines state:

..some non-original building materials may be acceptable on a case-by-case basis;
arttf cial siding on areas visible from the public right-of-way is discouraged where such
materials would replace or damage ori gmal building materials that are in good condi-
tion...

Although the Guidelines don’t address the issue of window replacement directly, the HPC
has generally looked to the guidance on artificial siding noted above in reviewing these types of
applications. When original building materials are in repairable condition, they should not be
replaced or covered over.

If the HPC were to approve the replacement of all windows for this resource, it would be
inconsistent with the Secretary of the Interior’s Standards for Rehabilitation, inappropriate
according to the Historic Preservation Ordinance, and inconsistent with earlier HPC decisions
within the Takoma Park Historic District as a whole

Staff feels that the applicant should evaluate the physical condition of each window in the
house and consider techniques of repair which could be successful, before arriving at a solution of
total replacement. Deterioration of poorly maintained windows usually begins on horizontal
surfaces and at joints where water can collect and saturate the wood. Problem areas are usually
characterized by paint failure due to moisture. If a majority of the wood making up a window
sash was not sound, but decayed, then replacement of the window might be considered necessary.
Fortunately, this does not appear to have occurred in this resource. Staff suggests that the
applicant, before undertaking any repairs, identify all sources of moisture penetration and
eliminate them. And all sections of decayed wood should be repaired in order to arrest the
deterioration process. As the applicant has experienced, attempts to paint the surfaces without
addressing the sources of moisture and arresting them, cause paint failure.

Staff has included an excerpt of National Park Service Preservation Briefs #9 and #10 as
part of this Staff Report. This information may be helpful to the applicant.

Staff feels that there may be an opportunity for replacement of some of the newer
windows that are not original to the house and the HPC may want to discuss this issue with the
applicant. For example, the windows used to enclose the front porch are not original and could
potentially be replaced without damaging the historic integrity of the building. However, any
oniginal windows in the house should be retained and repaired, rather than replaced.

Staff feels that the applicant’s proposal to install a storm door would be appropriate and
recommends approval of this aspect of the application.



TAFF RECOMMENDATION

Staff recommends that the Commission find the proposal to install a storm door on the
front facade consistent with the purposes of Chapter 24A-8(b)1: ’

The proposal will not substantially alter the exterior features of an historic site, or
historic resource within an historic district;

and with the Secretary of the Interior's Standards for Rehabilitation #2:

The historic character of a property shall be retained and preserved. The removal of
historic materials or alteration of features and spaces that characterize a property shall
be avoided.

Staff recommends that the Commission deny replacement of windows in accordance with
Chapter 24A-8(a):

The commission shall instruct the director to deny a permit if it finds, based on the
evidence and information presented to or before the commission that the alteration for
the permit is sought would be inappropriate or inconsistent with, or detrimental to the
preservation, enhancement or ultimate protection of the historic site, or historic resource
within an historic district, and to the purposes of this chapter;

and with the Takoma Park Historic District Guidelines;

and with the general condition applicable to all Historic Area Work Permits that the
applicant shall arrange for a field inspection by calling the Montgomery County Department of
Environmental Protection (DEP), Field Services Office, five days prior to commencement of work
and within two weeks following completion of work.



HISTORIC PRESERVATION COMMISSION STAFE REPORT

Address: 7112 Sycamore Avenue Meeting Date: 12/18/96
Resource: Takoma Park Historic District _ HAWP: Alteration

Case Number: 37/3'—96WW ' Tax Credit: None |
Public Notice: 12/4/96 Report Date: 12/11/96
Applicant£ Sumner W. & Frances B. Patch Staff: Patricia Parker |
PROPOSAL: Replace windows & install storm door . RECOMMEND: Deny

window replacement;
Approve storm door

BACKGROUND

The applicant proposes to replace windows in all the openings and to install a storm door
in a contributing resource. The property is located within the Takoma Park Historic District and is
adjacent to another bungalow, a contributing resource built 1910-1926 to the south. To the north
is a non-contributing resource - a recently constructed bungalow revival (built 1987).

The applicant has indicated that they have experienced problems with paint protection and
tight fit of the existing windows over some time. The applicant has also indicated that they have
incurred the expense of storm window installation as a protection measure. And that none of these
approaches have solved the problem.

In 1987, the HPC reviewed an application to construct a house at 7114 Sycamore Avenue.
(In the 1980's, the HPC reviewed cases in Locational Atlas districts to determine if proposed
changes would “substantially alter” the resource.) At that time, the HPC approved a proposal to
- construct a single family house in a modified bungalow style with painted wood trim, wood and
brick porch piers, vinyl siding, fiberglass shingle roof and wood double-hung windows. 7110
Sycamore Avenue has not come in for any Historic Area Work Permits in the past.

STAFF DISCUSSION

Many alterations of the principal facade of this contributing resource facing Sycamore
Avenue were completed prior to the creation of the Takoma Park Historic District. However, the
most prominent of these changes - the enclosure of the front porch - could be reversed. The side
and rear of the house still have original windows - mainly 6 over 1.

After making a visit to the property, staff feels that a reasonable amount of the original
historic fabric is still in place at 7112 Sycamore. Staff does not feel that replacement of all of the
windows in the house - particularly the original 6 over 1 windows - is either appropriate or
necessary.



The HPC has approved window replacement on a case-by-case basis and has taken great
care to review the condition of each window sash proposed for replacement. In general, the - HPC
has not approved total window replacement in contributing resources unless the windows are
damaged beyond repair. Windows in most hxstonc buildings are an important aspect of the
archntectural character of those buildings. The Secretary of the Interior’s Standards for Rehabilita-
tion call for respecting the significance of original materials and features, repairing and retaining
them wherever possible, and when necessary, replacing them in-kind. The Secretary of the

Interior’s Standards for Rehabilitation discourage removal of historic fabric and encourage the
pireservatlon of distinctive features and finishes and construction techniques within historic
1stricts

The Takoma Park Historic District Guidelines state:' :

..some non-original building materials may be acceptable on a case-by-case basis;
art:f cial siding on areas visible from the public right-of-way is discouraged where such
materials would replace or damage original building materials that are in good condi-
tion... '

Although the Guidelines don’t address the issue of window replacement directly, the HPC
has generally looked to the guidance on artificial siding noted above in reviewing these types of
applications. When original building materials are in repairable condition, they should not be
replaced or covered over.

[f the HPC were to approve the replacement of all windows for this resource, it would be
inconsistent with the Secretary of the Interior’s Standards for Rehabilitation, inappropriate
according to the Historic Preservation Ordinance, and inconsistent with earlier HPC decisions
within the Takoma Park Historic District as a whole.

Staff feels that the applicant should evaluate the physical condition of each window in the
house and consider techniques of repair which could be successful, before arriving at a solution of
total replacement. Deterioration of poorly maintained windows usually begins on horizontal
surfaces and at joints where water can collect and saturate the wood. Problem areas are usually
characterized by paint failure due to moisture. If a majority of the wood making up a window
sash was not sound, but decayed, then replacement of the window might be considered necessary.
Fortunately, this does not appear to have occurred in this resource. Staff suggests that the
applicant, before undertaking any repairs, identify all sources of moisture penetration and
eliminate thern. And all sections of decayed wood should be repaired in order to arrest the
deterioration process. As the applicant has experienced, attempts to paint the surfaces without
addressing the sources of moisture and arresting them, cause paint failure.

- Staff has included an excerpt of National Park Service Preservation Briefs #9 and #10 as
part of this Staff Report. This information may be helpful to the applicant.

Staff feels that there may be an opportunity for replacement of some of the newer
windows that are not original to the house and the HPC may want to discuss this issue with the
applicant. For example, the windows used to enclose the front porch are not original and could
potentially be replaced without damaging the historic integrity of the building. However any
original windows in the house should be retained and repalred rather than replaced

Staff feels that the applicant’s proposal to install a storm door would be appropriate and
recommends approval of this aspect of the application.



STAFF RECOMMENDATION

Staff recommends that the Commission find the proposal to install a storm door on the
front facade consistent with the purposes of Chapter 24A-8(b)1:

The proposal will not substantially alter the exterior features of an hzstorzc site, or
historic resource within an historic district; :

and with the Secretary of the Interior's Standards for Rehabilitation #2:

The historic character of a property shall be retained and preserved. The removal of
historic materials or alteration of features and spaces that characterize a property shall
be avoided.

Staff recommends that the Commission deny replacement of windows in accordance with
Chapter 24A-8(a):

The commission shall instruct the director to deny a permit if it finds, based on the

evidence and information presented to or before the commission that the alteration for

the permit is sought would be inappropriate or inconsistent with, or detrimental to the

preservation, enhancement or ultimate protection of the historic site, or historic resource
- within an historic district, and to the purposes of this chapter;

and with the Takoma Park Historic District Guidelines;

and with the general condition applicable to all Historic Area Work Permits that the
applicant shall arrange for a field inspection by calling the Montgomery County Department of
Environmental Protection (DEP), Field Services Office, five days prior to commencement of work
and within two weeks following completion of work.



APPLICATION @R~
HISTORIC AREA WORK PERMIT

: D
rf‘ Lviia S ﬁ*’-“h

CONTACT PERSON AN
: 2 DAYTIME TELEPHONE No. __{>¢i )2 7C 25 (7
TAX AccounT s 1 Q72 2077 ' 4 Lo -
NAME OF PROPERTY OWNER Sumnir W, + Framas . \L&f)A#ﬂl;E‘IELEPHONE No._( 3oy LTe 251 7 :
avoress [ [ g\lctvvwf» Me T.J\m\,.\ Gx& M4 R R
STATE 2P cooE
CONTRACTOR N A’ TELEPHONE NO. _( )
CONTRACTOR REGISTRATION NUMBER '
AGENT FOR OWNER DAYTIME TELEPHONENO. __( )
LOCATION OF BUILDING/PREMISE ‘
TUé
HOUSE NUMBER rs S\/ Cani~STREET
AW T
TOWNCITY TL Cov s [ NEAREST cross stReer ot 51O
. —
tor— Il srock [  susomsion 25
' 9
LBER 98 Grouo 2L PARCEL
PART ONE: TYPE OF PERMIT ACTION AND USE
1A CIRCLE ALL APPLICABLE: CIRCLE ALL APPLICABLE: AC Slab  Room Addition
Construct Extend Alter/Renovate Repair Move Porch Deck Fireplace Solar Woodbumlng Stove

Wreck/Raze Install Revocable $ Hevisionou Fence/Wall [complete Section 4) Single Farmly‘%ﬁﬂ*iw

1B. CONSTRUCTION COST ESTIMATE $ /7[0‘70

1C. IF THIS IS A REVISION OF A PREVIOUSLY APPROVED ACTIVE PERMIT SEE PERMIT #

_PART TWO: COMPLETE FOR NEW CONSTRUCTION AND EXTEND/ADDITIONS

2A. TYPE OF SEWAGE DISPOSAL 01 ( )WSsC . 02 ( )SEPTIC 03 ( )OTHER

*B. TYPEOF WATERSUPPLY 01 ( )WSSC 02 ( )WELL 03 ( ) OTHER

>ART THREE: COMPLETE ONLY FOR FENCE/RETAINING WALL

JA.  HEIGHT jeot inches

iB. INDICATE WHETHER THE FENCE OR RETAINING WALL IS TO BE CONSTRUCTED ON ONE OF THE FOLLOWING LOCATIONS:
On party line/property line ——_______ Entirely on landofowner __________ On public right of way/sasement ..

HEREBY CERTIFY THAT | HAVE THE AUTHORITY TO MAKE THE FOREGOING APPUCATION, THAT THE APPLICATION IS CORRECT, AND THAT
"HE CONSTRUCTION WILL COMPLY WITH PLANS APPROVED BY ALL AGENGIES LISTED AND | HEREBY ACKNOWLEDGE AND ACCEPT THIS

‘O BE A COND| FOR THE ISSUANCE OF THIS PERMIT.
?fta,/.w' A - ' ////ﬁ/% SR
gnature of owner or au agent ] l Uste
\PPROVED | For Chairperson, Historic Preservalion Commhdon A

ISAPPROVED : Signature ' Dale - @X)
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THE FOLLOWlNG lTEMS BE COMPLETED AND THE R DUIRED DOCUMENTS e
S 'MUS CCOMPANY THIS APPLICATIO

. WRITI’EN DESCRIPTION OF PROJECT

a Descnphon of existing structure(s) and environmental setting, including their hustodeal features and
significance:

o, (42) OZ';@W gramnj\mx,y_ {zhrrul-foas f,#z_( Cod sty fe ; aittign -
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b. General description of project and its effect on the historic resource(s) the environmental setting, and
where applicable, the historic district:
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Site and environmental setting, drawn to scale. You may use your plat Your site plan must include:

i

a. the scale, north amow, and date;
b. dimensions of all existing and proposed structures; and

" ¢. site features such as walkways, dnveways fences ponds, streams, trash dumpsters, mechamcal
equupmenl and landscaping.

3. PLANS AND ELEVATIONS

You must submit 2 copies of plans and elevalions in a format no larger than 11" X 17", Plans on.
. 8 1/2" X 11" paper are preferred.

a. Schemaltic construction plans, with marked dimensions, indicating location, size and general type of ~
walls, window and door openings, and other fixed features of both the existing resource(s) and the
proposed work.

b. Elevations (facades), with marked dimensions, clearly indicating proposed work In relation to existing
construction and, when appropriate, context. All materials and fixtures proposed for the exterior must
be noted on the elevations drawings. An existing and a proposed elevation drawlng of each
facade affected by the proposed work Is required. :

4. MATERIALS SPECIFICATIONS
General description of materials and manutactured items proposed for incorporation in the work of the S
project. This information may be included on your design drawings. ¢ aIL‘Za 24 , J_

5. PHOTOGRAPHS

a. Clearly labeled photographic prints of each facade of existing resource, mcludmg details of the ..
affected portions. All labels should be placed on the front of photographs. : R

b.  Clearly label photographic prints of the resource as viewed from the public right-of-way and of the
adjoining properties. All labels should be placed on the front of photographs.

6. TREE SURVEY

If you are proposing construction adjacent to or within the dripline of any tree 6" or larger in diameter (at @ ‘
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EverWeld Series 8500 Vinyl Double Hung Window

® Fully Welded Frame and Sash ® Double Locks *

® Heavy Duty Vinyl Extrusions (.075 -.080 walls) ® Night Ventilation Latches
e Colonial Brickmold Exterior Profile ' ® Locking Screen

® Standard Energy Efficient Low 'E’ Glass ~ ® Lifetime Warranty

EverWeld Plus - Our top of the line fully welded double hung plus a Foam Filled Frame
~ and/or Argon Gas Filled Insuiated Glass.

White White w/ | Beige v/ | Waitew/ | Beige w/ White Beige
, Argon GasiArgon Gas|Foam Frame|Foam Frame|Argon/Foam|Argon/Foam

Upto49 U.l| $96.64 | $115.97 | $106.08 | $125.41 | $112.37 | $131.70 | $121.81 | $141.14
5010.65 U.l. | $111.97 | $134.36| $121.41 | $143.80 | $127.70 | $150.09 | $137.14 -| $159.53
661079 U.I. | $119.55-| $143.46'| $128.99' | §152.90 | $13528.7| $159.19 | 814472 | $166.63 -
801092 U.l. | $144.72 | $173.66 | $154.16 | $183.10 | $160.45 | $789.39 | $169.89 | $798.83 |
310101 U.L| $158.57 | §190.28 | $768.01 | $199.72 | §17430 | $206.01 | $18374 | $215.45

over 101 U.1, [$2.44/U.1.|$2.93/U.1.| $2.44/U.1. | $2.93/U.1. | $2.44/U1. | $2.93/UL | $2.44/U.I. | $2.93MU.. |

" Min. Size Max. Size EverWeld vinyl double hung windows are manufactured every 1/4" in

Width - 16 374" | Width -48 w4* | width and on the 1/4" and 3/4" in height.
Helght - 26 3/4" | Height - 80 3/4"

\A‘_
I
>

Note: When ordering, specify
rough opening size, not window

Accessor_ies

oad Expandsr per Foot 50,97 size. American Craftsman will
AS/;WIﬁng ,91 /8" wid P:r Fool 2293 make the appropriate deductions
N:i/ilsg f(-'in wide) | Peor Foot $101 to ensure a proper fit info the
' rough opening. '
Full Screen (w/ original order) Add 39.61
Replacement Hall Screen Per Screen $9.61 Special orders not returnable.
(T;)mp er ec(’;?’ ass - P o er rsgé\;" ggg; See procedures In front of catalog.
scure G/ass .
8 ronze Tint Glass PPe;}S:&SZW g;zsg See procedures in front of catalog
Oriel Window er v ) when ordering multiple units.
Spiral Balances Each $4.21 4
) Sash Lock Each 34.15 *Windows 24 1/4” wide and over.
Installation Screws (Pack) Each $0.69

@
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Figure 3. Deterioration of poorly maintained windows usually begins on
horizontal surfaces and at joints where water can collect and saturate the
wood. The problem areas are clearly indicated by paint failure due to
moisture. Photo: Baird M. Smith, AlA

tion of the wood. Sound wood will separate in long
fibrous splinters, but decayed wood will lift up in short ir-
regular pieces due to the breakdown of fiber strength.

Another method of testing for soundness consists of
pushing a sharp object into the wood. perpendicular to
the surface. If deterioration has begun from the hidden
side ot a member and the core is badly decaved, the visi-
ble surface may appear to be sound wcod. Pressure on
the probe can force it through an apparently sound skin
to penetrate deeply into decaved wood. This technique is
especially useful for checkirg sills where visual access to
the underside is restricted.

Following the inspection and analysis of the results, the
scope of the necessary repairs will be evident and a plan
for the rehabilitation can be formulated. Generally the ac-
tions necessary to return a window to “like new” condi-
tion will fall into three broad categories: 1) routine main-
tenance procedures, 2) structural stabilization, and 3)
parts replacement. These categories will be discussed in
the following sections and will be referred to respectively
as Repair Class I, Repair Class 1l and Repair Class [il.
Each successive repair class represents an increasing level
of difficulty, expense, and work time. Note that most of
the points mentioned in Repair Class | are routine main-
tenance items and should be provided in a regular main-
tenance program for any building. The neglect of these
routine items can contribute to many common window
problems.

Before undertaking any of the repairs mentioned in the
tollowing sections all sources of moisture penetration
should be identified and eliminated, and all existing decay
fungi destroyed in order to arrest the deterioration pro-
cess. Many commercially available fungicides and wood
preservatives are toxic, so it is extremely important to
follow the manufacturer’s recommendations for applica-
tion, and store all chemical materials away from children
and animals. After fungicidal and preservative treatment
the windows may be stabilized, retained, and restored
with every expectation for a long service life.

Repair Class I: Routine Maintenance

Repairs to wooden windows are usually labor intensive
and relatively uncomplicated. On small scale projects this

Treseenkion ve-Et

allows the do-it-you to save money by repairing
all or part of the winddWs. On larger projects it presents
the opportunity for time and money which might other-
wise be spent on the removal and replacement of existing
windows, to be spent on repairs, subsequently saving all
or part of the material cost of new window units. Regard-
less of the actual costs, or who performs the work, the
evaluation process described earlier will provide the
knowledge from which to specify an appropriate work
program, establish the work element priorities, and iden-
tify the level of skill needed by the labor force.

The routine maintenance required to upgrade a window
to “like new” condition normally includes the following
steps: 1) some degree of interior and exterior paint
removal, 2) removal and repair of sash (including reglaz-
ing where necessary), 3) repairs to the frame, 4) weather-
stripping and reinstallation of the sash, and 5) repainting.
These operations are illustrated for a typical double-hung
wooden window (see figures 4a-f), but they may be
adapted to other window types and styles as applicable.

Historic windows have usually acquired many layers of
paint over time. Removal of excess layers or peeling and
flaking paint will facilitate operation of the window and
restore the clarity of the original detailing. Some degree of
paint removal is also necessary as a first step in the prop-
er surface preparation for subsequent refinishing (if paint
color analysis is desired, it should be conducted prior to
the onset of the paint removal). There are several safe and
effective techniques for removing paint from wood,
depending on the amount of paint to be removed. Several
techniques such as scraping, chemical stripping, and the
use of a hot air gun are discussed in “Preservation Briefs:
10 Paint Removal from Historic Woodwork” (see Addi-
tional Reading section at end).

Paint removal should begin on the interior frames, be-
ing careful to remove the paint from the interior stop and
the parting bead, particularly along the seam where these
stops meet the jamb. This can be accomplished by run-
ning a utility knife along the length of the seam, breaking
the paint bond. It will then be much easier to remove the
stop, the parting bead and the sash. The interior stop may
be initially loosened from the sash side to avoid visible
scarring of the wood and then gradually pried loose using
a pair of putty knives, working up and down the stop in
small increments (see figure 4b). With the stop removed,

. the lower or interior sash may be withdrawn. The sash

cords should be detached from the sides of the sash and
their ends may be pinned with a nail or tied in a knot to
prevent them from falling into the weight pocket.

Removal of the upper sash on double-hung units is
similar but the parting bead which holds it in place is set
into a groove in the center of the stile and is thinner and
more delicate than the interior stop. After removing any
paint along the seam, the parting bead should be caref'ully
pried out and worked free in the same manner as the in-
terior stop. The upper sash can be removed in the same
manner as the lower one and both sash taken to a conve-
nient work area (in order to remove the sash the interior
stop and parting bead need only be removed from one
side of the window). Window openings can pe cov.ered
with polyethylene sheets or plywood sheathing while the
sash are out for repair. )

The sash can be stripped of paint using appropriate
techniques, but if any heat treatment is used (see figure
4¢), the glass should be removed or protected from the
sudden_temperature change which can cause breakage. An
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Figure 2. These drawings of window details identify major components. terminology, and installation details for a wooden double-hung window.

ceed with planning appropriate treatments, beginning
with an investigation of the physical condition of the
windows.

Physical Evaluation

The key to successful planning for window treatments is
a careful evaluation of existing physical conditions on a
unit-by-unit basis. A graphic or photographic system may
be devised to record existing conditions and illustrate the
scope of any necessary repairs. Another effective tool is a
window schedule which lists all of the parts of each win-
dow unit. Spaces by each part allow notes on existing
conditions and repair instructions. When such a schedule
is completed, it indicates the precise tasks to be performed
in the repair of each unit and becomes a part of the
specifications. In any evaluation, one should note at a
minimum, 1) window location, 2) condition of the paint,
3) condition of the frame and sill, 4) condition of the sash
(rails, stiles and muntins), 5) glazing problems, 6) hard-
ware, and 7) the overall condition of the window (ex- -
cellent, fair, poor, and so forth).

Many factors such as poor design, moisture, vandalism,
insect attack, and lack of maintenance can contribute to
window deterioration, but moisture is the primary con-
tributing factor in wooden window decay. All window
units should be inspected to see if water is entering around
the edges of the frame and, if so, the joints or seams
should be caulked to eliminate this danger. The glazing
putty should be checked for cracked, loose, or missing
sections which allow water to saturate the wood, especial-
ly at the joints. The back putty on the interior side of the
pane should also be inspected, because it creates a seal
which prevents condensation from running down into the
‘oinery. The sill should be examined to insure that it
slopes downward away from the building and allows
water to drain off. In addition, it may be advisable to cut
a dripline along the underside of the sill. This almost in-
visible treatment will insure proper water run-off, particu-

larly if the bottom of the sill is flat. Any conditions, in-
cluding poor original design. which permit water to come
in contact with the wood or to puddle on the sill must be
corrected as they contribute to deterioration of the win-
dow.

One clue to the location of areas of excessive moisture
is the condition of the paint; therefore, each window
should be examined for areas of paint failure. Since ex-
cessive moisture is detrimental to the paint bond, areas of
paint blistering, cracking, flaking, and peeling usually
identify points of water penetration, moisture saturation,
and potential deterioration. Failure of the paint should
not, however, be mistakenly interpreted as a sign that the
wood is in poor condition and hence, irreparable. Wood
is frequently in sound physical condition beneath unsight-
ly paint. After noting areas of paint failure, the next step
is to inspect the condition of the wood, particularly at the
points identified during the paint examination.

Each window should be examined for operational
soundness beginning with the lower portions of the frame
and sash. Exterior rainwater and interior condensation can
flow downward along the window, entering and collecting
at points where the flow is blocked. The sill, joints be-
tween the sill and jamb. corners of the bottom rails and
muntin joints are typical points where water collects and
deterioration begins (see figure 3). The operation of the
window (continuous opening and closing over the years
and seasonal temperature changes) weakens the joints,
causing movement and slight separation. This process
makes the joints more vulnerable to water which is readi-
ly absorbed into the end-grain of the wood. If severe
deterioration exists in these areas. it will usually be ap-
parent on visual inspection. but other less severely deteri-
orated areas of the wood may be tested by two traditional
methods using a small ice pick.

An ice pick or an awl may be used to test wood for
soundness. The technique is simply to jab the pick into a
wetted wood surface at an angle and pry up a small sec-
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overlay of aluminum foil on gypsum b&i or asbestos
can protect the glass from such rapid temperature
change. [t is important to protect the glass because it
may be historic and often adds character to the window.
Deteriorated putty should be removed manually, taking
care not to damage the wood along the rabbet. If the
glass is to be removed, the glazing points which hold the
glass in place can be extracted and the panes numbered
and removed for cleaning and reuse in the same open-
ings. With the glass panes out. the remaining putty can be
removed and the sash can be sanded, patched, and
primed with a preservative primer. Hardened putty in
the rabbets may be softened by heating with a soldering
iron at the point of removal. Putty remaining on the
glass may be softened by soaking the panes in linseed
oil, and then removed with less risk of breaking the
glass. Before reinstalling the glass, a bead of glazing
compound or linseed oil putty should be laid around the
rabbet to cushion and seal the glass. Glazing compound
should only be used on wood which has been brushed
with linseed oil and primed with an oil based primer or
paint. The pane is then pressed into place and the glaz-
ing points are pushed into the wood around the perim-
eter of the pane (see figure 4d). The final glazing com-
pound or putty is applied and beveled to complete the
seal. The sash can be refinished as desired on the inside
and painted on the outside as soon as a “skin” has formed
on the putty. usually in 2 or 3 days. Exterior paint should
cover the beveled glazing compound or putty and lap
over onto the glass slightly to complete a weathertight
seal. Atter the proper curing times have elapsed for paint
" and putty, the sash will be ready for reinstallation.

While the sash are out of the frame, the condition of
the wood in the jamb and sill can be evaluated. Repair
and refinishing of the frame may proceed concurrently
with repairs to the sash, taking advantage of the curing
times for the paints and putty used on the sash. One of
the most common work items is the replacement of the
sash cords with new rope cords or with chains (see figure
{e). The weight pocket is frequently accessible through a
door on the face of the frame near the sill, but if no door
exists, the trim on the interior face may be removed for
access. Sash weights may be increased for easier window
operation by elderly or handicapped persons. Additional
repairs to the frame and sash may include consolidation
or replacement of deteriorated wood. Techniques for these
repairs are discussed in the following sections. ,

The operations just discussed summarize the efforts
necessary to restore a vindow with minor deterioration to
“like new” condition (see figure 4f). The techniques can be
applied by an unskilled person with minimal training and
experience. To demonstrate the practicality of this ap-
proach, and photograph it, a Technical Preservation Ser-
vices staff member repaired a wooden double-hung, two
over two window which had been in service over ninety
years. The wood was structurally sound but the window

.had one broken pane, many layers of paint, broken sash
cords and inadequate, worn-out weatherstripping. The
staff member found that the frame could be stripped of
paint and the sash removed quite easily. Paint, putty and
glass removal required about one hour for each sash, and
the reglazing of both sash was accomplished in about one
hour. Weatherstripping of the sash and frame, replace-
ment of the sash cords and reinstallation of the sash, part-
ing bead, and stop required an hour and a half. These
times refer only to individual operations: the entire proc-

ess took several day&.e to the drying and curing times
for putty, primer, and paint, however, work on other win-
dow units could have been in progress during these lag
times.

Repair Class II: Stabilization

The preceding description of a window repair job focused
on a unit which was operationally sound. Many windows
will show some additional degree of physical deteriora-
tion, especially in the vulnerable areas mentioned earlier,
but even badly damaged windows can be repaired using
simple processes. Partially decayed wood can be water-
proofed, patched, built-up, or consolidated and then
painted to achieve a sound condition, good appearance,
and greatly extended life. Three techniques for repairing
partially decayed or weathered wood are discussed in this
section, and all three can be accomplished using products
available at most hardware stores.

One established technique for repairing wood which is

“split, checked or shows signs of rot, is to: 1) dry the

wood, -2) treat decayed areas with a fungicide, 3) water-
proof with two or three applications of boiled linseed oil
(applications every 24 hours), 4) fill cracks and holes with
putty, and 5) after a “skin” forms on the putty, paint the
surface. Care should be taken with the use of fungicide
which is toxic. Follow the manufacturers’ directions and
use only on areas which will be painted. When using any
technique of building up or patching a flat surface, the
finished surface should be sloped slightly to carry water
away from the window and not allow it to puddle. Caulk-
ing of the joints between the sill and the jamb will help
reduce further water peretration.

When sills or other members exhibit surface weathering
they may also be built-up using wood putties or home-
made mixtures such as sawdust and resorcinol glue, or
whiting and varnish. These mixtures can be built up in
successive layers, then sanded. primed, and painted. The
same caution about proper slope for flat surfaces applies
to this technique.

Wood may also be strengthened and stabilized by con-
solidation, using semi-rigid epoxies which saturate the
porous decayed wood and then harden. The surface of the
consolidated wood can then be filled with a semi-rigid
epoxy patching compound, sanded and painted (see figure
S). Epoxy patching compounds can be used to build up

Figure 5. This illustrates a two-part epoxy patching compound used to fill
the surface of a weathered sill and rebuild the missing edge. When the epoxy

cures, it can be sanded smooth and painted to achieve a durable and
waterproof repair. Photo: John H. Myers

®
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missing sections or decayed ends of members. Profiles can
be duplicated using hand molds, which are created by
pressing a ball of patching compound over a sound sec-
tion of the profile which has been rubbed with butcher’s
wax. This can be a very efficient technique where there
ire many typical repairs to be done. Technical Preserva-
tion Services has published Epoxies for Wood Repairs

in Historic Buildings (see Additional Reading section at
end), which discusses the theory and techniques of epoxy
repairs. The process has been widely used and proven in
marine applications; and proprietary products are avail-
able at hardware and marine supply stores. Although
epoxy materials may be comparatively expensive, they
hold the promise of being among the most durable and
long lasting materials available for wood repair.

Any of the three techniques discussed can stabilize and
restore the appearance of the window unit. There are
times, however, when the degree of deterioration is so ad-
vanced that stabilization is impractical. and the only way
to retain some of-the original tabric is to replace damaged

parts,
Repalr Class 111: Splices and Parts Replacement

When parts of the frame or sash are so badly deteriorated
that they cannot be stabilized there are methods which
permit the retention of some of the existing or original
fabric. These methods involve replacing the deteriorated
parts with new matching pieces, or splicing new wood in-
to existing members. The techniques require more skill
and are more expensive than any of the previously dis-
cussed alternatives. It is necessary to remove the sash
and/or the affected parts of the frame and have a
carpenter or woodworking mill reproduce the damaged or
nissing parts. Most millwork firms can duplicate parts,
such as muntins, bottom rails, or sills, which can then be
incorporated into the existing window, but it may be
necessary to shop around because there are several factors
controlling the practicality of this approach. Some wood-
working mills do not like to repair old sash because nails
or other foreign objects in the sash can damage expensive
knives (which cost far more than their profits on small
repair jobs): others do not have cutting knives to
duplicate muntin profiles. Some firms prefer to concen-
trate on larger jobs with more profit potential, and some
may not have a craftsman who can duplicate the parts. A
little searching should locate a firm which will do

the fob, and at a reasonable price. If such a firm does not
exist locally, there are firms which undertake this kind of
repair and ship nationwide. It is possible, however, for
the advanced do-it-yourselfer or craftsman with a table
saw to duplicate moulding profiles using techniques
discussed by Gordie Whittington in "Simplified Methods
for Reproducing Wood Mouldings,” Bulletin of the
Association for Preservation Technology, Vol. III, No. 4,
1971, or illustrated more recently in The Old House,
Time-Life Books, Alexandria, Virginia, 1979.

The repairs discussed in this section involve window
frames which may be in very deteriorated condition,
possibly requiring removal: therefore, caution is in
order. The actual construction of wooden window frames
and sash is not complicated. Pegged mortise and tenon

nits can be disassembled easily. if the units are out of the

uilding. The installation or connection of some frames to
the surrounding structure, especially masonry walls, can
complicate the work immeasurably, and may even require

6

idismantling of the wall. [t may be useful, therefore, to

take the following approach to frame repair: 1} conduct
regular maintenance of sound frames to achieve the
longest life possible, 2) make necessary repairs in place
wherever possible, using stabilization and splicing tech-
niques, and 3) if removal is necessary, thoroughly in-
vestigate the structural detailing and seek appropriate pro-
fessional consultation.

Another alternative may be considered if parts replace-
ment is required, and that is sash replacement. 1f extensive
replacement of parts is necessary and the job becomes
prohibitively expensive it may be more practical to pur-
chase new sash which can be installed into the existing
frames. Such sash are available as exact custom reproduc-

. tions, reasonable facsimiles (custom windows with similar

profiles), and contemporary wooden sash whicl} are
similar in appearance. There are companies which still
manufacture high quality wooden sash which woulc!
duplicate most historic sash. A few calls to loc‘al build-
ing suppliers may provide a source of appropriate replace-
ment sash, but if not, check with local historical
associations, the state historic preservation office.

or preservanon related magazines and supply catalogs tor
intormation.

If a rehabilitation project has a large number of win-
dows such as a commercial building or an industrial com-
plex, there may be less of a problem arriving at a solu-
tion. Once the evaluation of the windows is completed
and the scope of the work is known, there may be a
potential economy of scale. Woodwaorking mills may be
interested in the work from a large project; new sash in
volume may be considerably less expensive per unit;
crews can be assembled and trained on site to perform all
of the window repairs; and a few extensive repairs can be
absorbed (without undue burden) into the total budget
for a large number of sound windows. While it may be
expensive for the average historic home owner to pay
seventy dollars or more for a mill to grind a custom knife
to duplicate four or five bad muntins, that cost becomes
negligible on large commercial projects which may have
several hundred windows.

Most windows should not require the extensive repairs
discussed in this section. The ones which do are usually in
buildings which have been abandoned for long periods or
have totally lacked maintenance for years. It is necessary
to thoroughly investigate the alternatives for windows
which do require extensive repairs to arrive at a solution
which retains historic significance and is also economically
feasible. Even for projects requiring repairs identified in
this section, if the percentage of parts replacement per
window is low, or the number of windows requiring
repair is small, repair can still be a cost effective solution.

Weatherization

A window which is repaired should be made as energy ef-
ficient as possible by the use of appropriate weather-
stripping to reduce air infiltration. A wide variety of
products are available to assist in this task. Felt may be
fastened to the top, bottom, and meeting rails, but may
have the disadvantage of absorbing and holding moisture,
particularly at the bottom rail. Rolled vinyl strips may
also be tacked into place in appropriate locations to
reduce infiltration. Metal strips or new plastic spring
strips may be used on the rails and, if space permits, in
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tbe channels between the sash and jamg\/eatherstripping
is a historic treatment, but old weatherstripping (felt) is
not likely to perform very satisfactorily. Appropriate con-
temporary weatherstripping should be considered an in-
tegral part of the repair process for windows. The use of
sash locks installed on the meeting rail will insure that the
sash are kept tightly closed so that the weatherstripping
will function more effectively to reduce infiltration.
Although such locks will not always be historically accu-
rate, they will usually be viewed as an acceptable contem-
porary modification in the interest of improved thermal
performance.

Many styles of storm windows are available to improve
the thermal performance of existing windows. The use of
exterior storm windows should be investigated whenever
feasible because they are thermally efficient, cost-effective,
reversible, and allow the retention of original windows
(see “Preservation Briefs: 3”). Storm window frames may
be made of wood, aluminum, vinyl, or plastic; however,
the use of unfinished aluminum storms should be
avoided. The visual impact of storms may be minimized
by selecting colors which match existing trim color.
Arched top storms are available for windows with special
shapes. Although interior storm windows appear to offer
an attractive option for achieving double glazing with
minimal visual impact. the potential for damaging con-
densation problems must be addressed. Moisture which
becomes trapped between the layers of glazing can con-
dense on the colder. outer prime window. potentially
leading to deterioration. The correct approach to using in-
terior storms is to create a seal on the interior storm while
allowing some ventilation around the prime window. In
actual practice, the creation of such a durable, airtight
seal is difficult.

Window Replacement

Although the retention of original or existing windows is
always desirable and this Brief is intended to encourage
that goal, there is a point when the condition of a win-
dow may clearly indicate replacement. The decision proc-
ess for selecting replacement windows should not begin
with a survey of contemporary window products which
are available as replacements, but should begin with a
look at the windows which are being replaced. Attempt to
understand the contribution of the window(s) to the ap-
pearance of the facade including: 1) the pattern of the
openings and their size: 2) proportions of the frame and
sash: 3) configuration of window panes: 4) muntin pro-
files: 5) type of wood: 6) paint color: 7} characteristics of
the glass; and 8) associated details such as arched tops,
hoods, or other decorative elements. Develop an under-
standing of how the window reflects the period. style, or
regional characteristics of the building, or represents tech-
nological development.

Armed with an awareness of the significance of the ex-.
isting window, begin to search for a replacement which
retains as much of the character of the historic window as
possible. There are many sources of suitable new win-
dows. Continue looking until an acceptable replacement
can be found. Check building supply firms, local wood-
working mills, carpenters, preservation oriented maga-
zines, or catalogs or suppliers of old building materials,
for product information. Local historical associations and
state historic preservation offices may be good sources of

information on pro&s which have been used success-
fully in preservation projects.

Consider energy efficiency as one of the factors for
replacements, but do not let it dominate the issue. Energy
conservation is no excuse for the wholesale destruction of
historic windows which can be made thermally efficient
by historically and aesthetically acceptable means. In fact,
a historic wooden window with a high quality storm win-
dow added should thermally outperform a new double-
glazed metal window which does not have thermal
breaks (insulation between the inner and outer frames in-
tended to break the path of heat flow). This occurs
because the wood has far better insulating value than the
metal, and in addition many historic windows have high
ratios of wood to glass, thus reducing the area of highest
heat transfer. One measure of heat transfer is the U-value,
the number of Btu's per hour transferred through a square
foot of material. When comparing thermal performance,

" the lower the U-value the better the performance. Accord-

ing to ASHRAE 1977 Fundamentals. the U-values for
single glazed wooden windows range from 0.88 to 0.99.
The addition of a storm window should reduce these
figures to a range of 0.44 to 0.49. A non-thermal break,
double-glazed metal window has a U-value of about 0.6.

Conclusion

Technical Preservation Services recommends the retention
and repair of original windows whenever possible. We
believe that the repair and weatherization of existing
wooden windows is more practical than most people
realize, and that many windows are unfortunately re-
placed because of a lack of awareness of techniques for
evaluation, repair, and weatherization. Wooden windows
which are repaired and properly maintained will have
greatly extended service lives while contributing to the
historic character of the building. Thus, an important ele-
ment of a building’s significance will have been preserved
for the future.
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A cautionary approach to paint removal is included in the guidelines to “The Secretary of the Interior Standards for Historic Preservation
Projects.” Removing paints down to bare wood surfaces using harsh methods can permanently damage those surfaces: therefore such methods
are not recommended. Also. total removai coliterates evidence of the historical paints and their sequence and architectural context.

This Brief expands on that advice for the architect, build-
ing manager, contractor. or homeowner by identifving
and describing common types of paint surface conditions
and tailures. then recommending appropriate treatments
tor preparing exterior wood surfaces for repainting’ to
assure the best adhesion and greatest durability of the new
paint. Although the Brief focuses on responsible methods -
of “paint removal.” several paint surface conditions will

e described which do not require any paint removal. and
still others which can be successfully handled by limited
paint removal. In all cases. the information is intended to
address the concerns related to exterior wood. It will also
be generally assumed that, because houses built betore 1950
involve one or more layers of lead-base paint.* the majori-
tv of conditions warranting paint removal will mean deal-
ing with this toxic substance along with the dangers of the
paint removal tools and chemical strippers themselves.

Purposes of Exterior Paint

Paint’ applied to exterior wood must withstand yearly ex-
tremes of both temperature and humidity. While never ex-
pected tu be more than a temporary physical shield—
requiring re-application every 5-8 years—its importance
should not be minimized. Because one of the main causes
of wood deterioration is moisture penetration, a primary
purpose for painting wood is to exclude such moisture.
thereby slowing deterioration not only of a building’s ex-
terior siding and decorative features but. ultimately, its
underlying structural members. Another important pur-
pose for painting wood is. of course, to define and accent
architectural features and to improve appearance.

Treating Paint Problems in Historic Buildings

Exterior paint is constantly deteriorating through the proc-
esses of weathering, but in a program of regular mainte-
~ance—assuming all other building systems are function-
1g properly—surfaces can be cleaned. lightly scraped,
and hand sanded in preparation for a new finish coat. Un-
fortunately, these are ideal conditions. More often, com-
plex maintenance problems are inherited by owners of

historic buildings. including areas of paint that have
failed* beyond the point of mere cleaning, scraping, and
hand sanding (although much so-called “paint failure” is
attributable to interior or exterior moisture problems or
surface preparation and application mistakes with
previous coats).

Although paint problems are by no means unique to
historic buildings, treating multiple layers of hardened,
brittle paint on complex. ornamental—and possibly
fragile—exterior wood surfaces necessarily requires an ex-
tremely cautious approach (see figure 1). In the case of re-
cent construction, this level of concern is not needed
because the wood is generally less detailed and, in addi-
tion, retention of the sequence of paint layers as a partial
record of the building's history is not an issue.

When historic buildings are involved, however, a
special set of problems arises—varying in complexity
deperding upon their age, architectural style, historical
impo-tance, and physical soundness of the wood—which
must be carefully evaluated so that decisions can be made
that are sensitive to the longevity of the resource.

Justification for Paint Removal

At the outset of this Brief, it must be emphasized that
removing paint from historic buildings—with the excep-
tion of cleaning, light scraping, and hand sanding as part
of routine maintenance—should be avoided unless abso-
lutely essential. Once conditions warranting removal have

' General paint lype recommendatons will be made. bul paint color recommenda-
tions are beyond the scope of this Brief.

 Douglas R. Shier and William Hall, Anualysis of Housing Data Collected in a Lead-

Bused Paint Surcey in Pittsburght Pennsylvanu Part | National Bureau of Stan-
dards, Inter-Report 77-1250. May 1977,

* Any pigmented liquid. liquetiable. or mastic composition designed for application
to a substrale in a thin layer which is converted to an opaque solid film after ap-
plication. Paint amd Couturgs Drctionary 1973, Federation of Societies for Coat-
ings and Technology.

* For purpuses of the Briet. this includes any area ot painted exterior wiodwark
displaving signs ot peeling. cracking, or alligatoring to bare wood. See descrip-
lions of these and vther paint surface conditions s well as recommended treat-
ments on pp. S-10.
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Fig. 1 Excessive paint build-up on architec:urai detaiis such as
this omamental bracket does net in itself iust:éy total paint
removal. If paint is cracked and peeling down to bare wood.
however. it should be removed using the gen:lest means possible
Photo: David W. Look. AlA.

been identified. the general approach siould be to remove
paint to the next sound layer using tie gzntlest means
possible, then to repaint (see figure 21 Prac:ically speak-
ing as well, paint can adhere just as e‘Zeciively to existing
paint as to bare wood, providing the previcus coats of
paint are also adhering uniformly and :igntlv to the wood
and the surface is properly prepared for repainting—
cleaned of dirt and chalk and dulled by sanding. But, if
painted exterior wood surfaces displav continuous patterns
of deep cracks or if they are extensively blistering and
peeling so that bare wood is visible, then the old paint
should be completely removed before repainting. The only
other justification for removing all previous layers of
paint is if doors, shutters. or windows have literally been
“painted shut,” or if new wood is being pieced-in adjacent
to old painted wood and a smooth transition is desired
(see figure 3).

Paint Removal Precautions

Because paint removal is a difficult and painstaking proc-
ess. a number of costly, regrettable experiences have oc-
curred—and continue to occur—for both the historic
building and the building owner. Historic buildings have
been set on fire with blow torches: wood irreversibly
scarred by sandblasting or by harsh mechanical devices
such as rotary sanders and rotary wire strippers: and
layers of historic paint inadvertentlv and unnecessarily
removed. In addition, property owners, using techniques
that substitute speed for safety, have been injured by toxic
lead vapors or dust from the paint they were trying to
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out protessional assistance, easily becor..nmanageable
and produce less than satisfactory results. The amount of
work involved in any paint removal project must there-
tore be analyzed on a case-by-case basis. Hiring qualified
professionals will often be a cost-effective decision due to
the expense of materials, the special equipment required,
and the amount of time involved. Further, paint removal
companies experienced in dealing with the inherent health
and safety dangers of paint removal should have pur-
chased such protective devices as are needed to mitigate
any dangers and should also be aware of State or local en-
vironmental and/or health regulations for hazardous
waste disposal.

All in all, paint removal is a messy, expensive, and
potentially dangerous aspect of rehabilitating or restoring
historic buildings and should not be undertaken without
careful thought concerning first. its necessity. and second.
which of the available recommended methods is the safest
and most appropriate for the job at hand.

Repainting Historic Buildings for Cosmetic
Reasons

It existing exterior paint on wood siding. eaves. window
sills. sash. and shutters. doors. and decorative features
shows no evidence of paint deterioration such as chalking.
blistering, prelinyg, or cracking. then there is no piiusical
reason to repaint, much less remove paint! Nor is color
tading. ot itselt. sutticient justitication to repaint a historic
building. )

The decision to tepaint mav not be based altogether on
paint tailure. Where there is a new owner. or even where
ownership has remained constant through the vears, taste
n colors often changes. Theretore, if repainting is
primarily to alter a building’s primary and accent colors,
a technical factor of paint accumulation should be taken
into consideration. When paint builds up to a thickness ot
approximately 1 10" (approximately 1o0-30 lavers). one or
more extra coats of paint may be enough o trigger crack-
ing and peeling in limited or even widespread areas of the
building’s surface. This results because excessively thick
paint is less able to withstand the shrinkage or pull of an
additional coat as it dries and is also less able to tolerate
thermal stresses. Thick paint invariably fails at the
weakest point of adhesion—the oldest layers next to the
wood. Cracking and peeling follow. Therefore, if there
are no signs of paint failure, it may be somewhat risky to
add still another layer of unneeded paint simply for
color’s sake (extreme changes in color may also require
more than one coat to provide proper hiding power and
full color). When paint appears to be nearing the critical
thickness, a change of accent colors (that is. just to
limited portions of the trim) might be an acceptable com-
promise without chancing cracking and peeling of paint
on wooden siding.

If the decision to repaint is nonetheless made, the “new”

color or colors should, at a minimum. be appropriate to
the style and setting of the building. On the other hand,
where the intent is to restore or accurately reproduce the

colors originally used or those from a significant period in

the building’s evolution, they should be based on the
asults of a paint analysis.?

Identification of Exterior Paint Surface
Conditions/Recommended Treatments

It is assumed that a preliminary check will already have
been made to determine, first. that the painted exterior
surfaces are indeed wood—and not stucco, metal, or other
wood substitutes—and second, that the wood has not
decayed so that repainting would be superfluous. For ex-
ample, if any area of bare wood such as window sills has
been exposed for a long period of time to standing water, '
wood rot is a strong possibility (see figure 4). Repair or
replacement of deteriorated wood should take place before
repainting. After these two basic issues have been
resolved. the surface condition identification process may
commence.

The historic building will undoubtedly exhibit a variety
of exterior paint surface conditions. For example, paint on
the wooden siding and doors may be adhering firmly:
paint on the eaves peeling; and paint on the porch
balusters and window sills cracking and alligatoring. The
accurate identification of each paint problem is therefore
the first step in planning an appropriate overall solution.

Paint surface conditions can be grouped according to
their relative severity: CLASS [ conditions include minor
blemishes or dirt collection and generally require no paint
removal: CLASS II conditions include failure of the top
laver or lavers ot paint and generally require limited paint
removal: and CLASS [l conditions include substantial or
multiple-laver tailure and generally require total paint
removal, [t is precisely because conditions will vary at dit-
ferent points on the building that a careful inspection is
critical. Each item of painted exterior woodwork fi.e..
siding. doors, windows. eaves, shutters, and decorative
elements) should be examined early in the planning phase
and surtace conditions noted.

CLASS | Exterior Surface Conditions Generally Requiring
No Paint Removal

¢ Dirt. Soot, Pollution, Cobwebs, Insect Cocoons, etc.
Cause of Condition

Environmental “"grime” or organic matter that tends to
cling to painted exterior surtaces and. in particular, pro-
tected surtaces such as eaves. do not constitute a paint
problem unless painted over rather than removed prior to
repainting. If not removed. the surface deposits can be a
barsier to proper adhesion and cause peeling.

Recommended Treatment

Most surface matter can be loosened by a strong, direct
stream of water from the nozzle ot a garden hose.
Stubborn dirt and soot will need to be scrubbed oft using
!: cup of household detergent in a gallon of water with a
medium sott bristle brush. The cleaned surface should
then be rinsed thoroughly, and permitted to dry before
further inspection to determine if repainting is necessary.
Quite often, cleaning provides a satisfactory enough result
to postpone repainting.

mentation intormation. See also
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Cause of Condition

Mildew is caused by fungi feeding on nutrients
contained in the paint film or on dirt adhering to any sur-
face. Because moisture is the single most important factor

a its growth, mildew tends to thrive in areas where
dampness and lack of sunshine are problems such as
window sills, under eaves, around gutters and down-
spouts, on the north side of buildings, or in shaded areas
near shrubbery. It may sometimes be difficult to distin-
guish mildew from dirt, but there is a simple test to
differentiate: if a drop of household bleach is placed on
the suspected surface, mildew will immediately turn white
whereas dirt will continue to look like dirt.

Recommended Treatment

Because mildew can only exist in shady, warm, moist
areas, attention should be given to altering the environ-
ment that is conducive to fungal growth. The area in
question may be shaded by trees which need to be pruned
back to allow sunlight to strike the building; or may lack
rain gutters or proper drainage at the.base of the building.
If the shady or moist conditions can be altered, the mildew
is less likely to reappear. A recommend solution for
removing mildew consists of one cup non-ammoniated
detergent, one quart household bleach, and one gallon
water. When the surface is scrubbed with this solution
using a2 medium soft brush, the mildew should disappear;
however, for particularly stubborn spots, an additional
quart of bleach may be added. After the area is mildew-
free, it should therr be rinsed with a direct stream of water
from the nozzle of a garden hose, and permitted to dry
thoroughly. When repainting, spedally formulated

nildew-resistant” primer and finish coats should be used.

® Excessive Chalking
Cause of Condition

Chalking—or powdering of the paint surface—is caused
by the gradual disintegration of the resin in the paint film.
(The amount of chalking is determined both by the for-
mulation of the paint and the amount of ultraviolet light
:o which the paint is exposed.) In moderation, chalking is
:he ideal way for a paint to “age,” because the chalk,
when rinsed by rainwater, carries discoloration and dirt
away with it and thus provides an ideal surface for
epainting. In excess, however, it is not desirable because
‘e chalk can wash down onto a surface of a different
-olor beneath the painted area and cause streaking as well
s rapid disintegration of the paint film itself. Also, if a
»aint contains too much pigment for the amount of binder
as the old white lead carbonate/oil paints often did),
:xcessive chalking can result,

. Mildew

Recommended Treatment
The chalk should be cleaned off with a solution of V2
ap household detergent to one gallon water, using a
redium soft bristle brush. After scrubbing to remove the
halk, the surface should be rinsed with a direct stream of
ater from the nozzle of a garden hose, allowed to dry
woroughly, (but not long enough for the chalking process
- recur) and repainted, using a non-chalking paint.
Staining
Cause of Condition
Staining of paint coatings usually results from excess

Fig. 4 Paint films wear unevenly depending on exposure and
location. Exterior locations which are susceptible to accelerated
deterioration are horizontal surfaces such as window sills. These
and similar areas will require repainting more often than less
vulnerable surfaces. In the case of this window sill where paint
has peeled off and adjacent areas have cracked and alligatored,
the paint should be totally removed. Prior to repainting, any
weathered wood should be rejuvenated using a solution of 3
cups exterior varnish, 1 oz. paraffin wax. and mineral spirits/
paint thinner/or turpentine to make 1 gallon. Liberal brush ap-
plication should be made. This formula was tested over a
20-year period by the U.S. Department of Agriculture’s Forest
Products Laboratory and proved to be just as effective as water-
repellent preservatives containing pentachlorophenol. After the
surface has thoroughly dried (2-3 days of warm weather), the
treated surface can be painted. A high quality oil-base primer
followed by two top coats of a semi-gloss oil-enamel or latex-
enamel paint is recommended. Photo: Baird M. Smith, AlA.

moisture reacting with materials within the wood sub-
strate. There are two common types of staining, neither of
which requires paint removal. The most prevalent type of
stain is due to the oxidation or rusting of iron nails or
metal (iron, steel, or copper) anchorage devices. A second
type of stain is caused by a chemical reaction between
moisture and natural extractives in certain woods (red
cedar or redwood) which results in a surface deposit of
colored matter. This is most apt to occur in new replace-
ment wood within the first 10-15 years.

Recommended Treatment

In both cases, the source of the stain should first be lo-
cated and the moisture problem corrected.

When stains are caused by rusting of the heads of nails
used to attach shingles or siding to an exterior wall or by
rusting or oxidizing iron, steel, or copper anchorage
devices adjacent to a painted surface, the metal objects
themselves should be hand sanded and coated with a rust-
inhibitive primer followed by two finish coats. (Exposed
nail heads should ideally be countersunk, spot primed,
and the holes filled with a high quality wood filler except
where exposure of the nail head was part of the original
construction system or the wood is too fragile to with-
stand the countersinking procedure.)

Discoloration due to color extractives in replacement
wood can usually be cleaned with a solution of equal
parts denatured alcohol and water. After the affected area



has been rinsed and permitted to drv. a “stain-blocking
primer” especially developed for preventing this type of
stain should be applied (two primer coats are recommended
for severe cases of bleeding prior to the finish coat). Each
primer coat should be allowed to dry at least 48 hours.

CLASS II Exterior Surface Conditions Generally
Requiring Limited Paint Removal

* Crazing
Cause of Condition

Crazing—fine, jagged interconnected breaks in the top
layer of paint—results when paint that is several layers
thick becomes excessively hard and brittle with age and is
consequently no longer able to expand and contract with
the wood in response to changes in temperature and hu-
midity (see figure 5). As the wood swells, the bond be-
tween paint layers is broken and hairline cracks appear.
Although somewhat more difficult to detect as opposed to
other more obvious paint problems, it is well worth the
time to scrutinize all surfaces for crazing. If not corrected,
exterior moisture will enter the crazed surface, resulting in
further swelling of the wood and, eventually, deep crack-
ing and alligatoring, a Class Il condition which requires
total paint removal.

Recommended Treatment

Crazing can be treated by hand or mechanically sanding
the surtace. then repainting. Although the hairline cracks
may tend to shosw through the new paint, the surface will
be protected against exterior moisture penetration.

Fig. 5 Crazing—or surface cracking—Iis an exterior surface condi-
tion which can be successfully treated by sanding and painting.
Photo: Courtesy. National Decorating Products Association.

* Intercoat Peeling
Cause of Condition

Intercoat peeling can be the result of improper surface
preparation prior to the last repainting. This most often
occurs in protected areas such as eaves and covered
porches because these surfaces do not receive a regular
rinsing from rainfall, and salts from air-borne pollutants
thus accumulate on the surface. If not cleaned off, the
new paint coat will not adhere properly and that layer
will peel.

" Another common cause of intercoat peeling is incom-
patibility between paint types (see figure 6). For example.
if oil paint is applied over latex paint, peeling of the top

coat can sometimes result since, upon aging, the oil paint
becomes harder and less elastic than the latex paint. If
latex paint is applied over old, chalking oil paint, peeling
can also occur because the latex paint is unable to pene-
trate the chalky surface and adhere.

Recommended Treatment

First, where salts or impurities have caused the peeling,
the affected area should be washed down thoroughly after
scraping, then wiped dry. Finally, the surface should be
hand or mechanically sanded, then repainted.

Where peeling was the result of using incompatible
paints, the peeling top coat should be scraped and hand
or mechanically sanded. Application of a high quality oil
type exterior primer will provide a surface over which
either an oil or a latex topcoat can be successfully used.
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Fig. 6 This is an example of intercoat peeling. A latex top coat
was applied directly over old oil paint and. as a result, the latex
paint was uracle to adhere. If latex is being used over oil, an oil-
base primer should be applied first. Although much of the peel-
ing latex paint can be scraped off. in this case. the best solution
may be to chemically dip strip the entire shutter to remove all of
the paint down to bare wood. rinse thoroughly. then repaint.
Photo: Mary L. QOehrlein. AIA.

* Solvent Blistering
Cause of Condition

Solvent biistering. the result of a less common applica-
tion error, is not caused by moisture, but by the action of
ambient hea: on paint solvent or thinners in the paint
film. If solvent-rich paint is applied in direct sunlight, the
top surface can dry too quickly and, as a result, solvents
become trapped beneath the dried paint film. When the
solvent vaporizes, it forces its way through the paint film,
resulting in surface blisters. This problem occurs more
often with dark colored paints because darker colors ab-
sorb more hea: than lighter ones. To distinguish between
solvent blistering and blistering caused by moisture, a
blister should be cut open. If another layer of paint is visi-
ble, then solvent blistering is likely the problem whereas if
bare wood is revealed, moisture is probably to blame.
Solvent blisters are generally small. e 2



Recommended Treatment

Solvent-blistered areas can be scraped, hand or mechan-
ically sanded to the next sound layer, then repainted. In
order to prevent blistering of painted surfaces, paint
should not be applied in direct sunlight.

* Wrinkling
Cause of Condition

Another error in application that can easily be avoided
is wrinkling (see figure 7). This occurs when the top layer
of paint dries before the layer underneath. The top layer
of paint actually moves as the paint underneath (a primer,
for example) is drving. Specific causes of wrinkling in-
clude: (1) applying paint too thick; (2) applying a second
coat before the first one dries: (3) inadequate brushing
out; and (4) painting in temperatures higher than recom-
mended by the manufacturer.

Recommended Treatment

The wrinkled layer can be removed by scraping followed
by hand or mechanical sanding to provide as even a sur-
face as possible, then repainted following manufacturer’s
application instructions.
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Fig. 7 Wrinkled layers can generally be removed by scraping and
sanding as opposed to total paint removal. Following manufac-
turers application instructions is the best way to avoid this sur-
face comsdition Photo: Courtesy, National Decorating Products
Association :

CLASS III Exterior Surface Conditions Generally
Requiring Total Paint Removal

If surface conditions are such that the majority of paint will have to
be removed prior to repainting, it is suggested that a small sample
ot intact paint be left in an inconspicuous area either by covering
the area with a metal plate, or by mark:ng the area and identifying
it 1n some way. (When repainting does :ake place. the sample
should not be painted over). This will erable future investigators to
have a record of the building’s paint history.

¢ Peeling
Cause of Condition

Peeling to bare wood is most often caused by excess in-
terior or exterior moisture that collects behind the paint

film, thus impairing adhesion (see figure 8). Generally
beginning as blisters, cracking and peeling occur as mois-
ture causes the wood to swell, breaking the adhesion of
the bottom layer,

Recommended Treatment

There is no sense in repainting before dealing with the
moisture problems because new paint will simply fail.
Therefore. the first step in treating peeling is to locate and
remove the source or sources of the moisture, not only
because moisture will jeopardize the protective coating of
paint but because, if left unattended, it can ultimately
cause permanent damage to the wood. Excess interior
moisture should be removed from the building through in-
stallation of exhaust fans and vents. Exterior moisture
should be eliminated by correcting the following condi-
tions prior to repainting: faulty flashing; leaking gutters;
defective roof shingles; cracks and holes in siding and
trim; deteriorated caulking in joints and seams; and
shrubbery growing too close to painted wood. After the
moisture problems have been solved, the wood must be
permitted to dry out thoroughly. The damaged paint can
then be scraped off with a putty knife, hand or mechani-
cally sanded, primed, and repainted.

Fig. 8 Peeling to bare wood—one of the most common types of
paint failure—is usually caused by an interior or exterior
moisture problem. Photo: Anne E. Grimmer.

* Cracking ‘Alligatoring
Cause of Condition

Cracking and alligatoring are advanced stages of craz-
ing (see figure 9). Once the bond between layers has been
broken due to intercoat paint failure, exterior moisture is
able to penetrate the surface cracks, causing the wood to
swell and deeper cracking to take place. This process con-
tinues until cracking, which forms parallel to grain, ex-
tends to bare wood. Ultimately, the cracking becomes an
overall pattern of horizontal and vertical breaks in the
paint layers that looks like reptile skin; hence, “alligator-
ing.” In advanced stages of cracking and alligatoring, the
surfaces will also flake badly.

Recommended Treatment

If cracking and alligatoring are present only in the top
layers they can probably be scraped, hand or mechanical-
ly sanded to the next sound layer, then repainted. How- -~
ever, if cracking and - or alligatoring have progressed to
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paint layers—can be removed with agty knife.
Detachable wood elements such as exterior shutters can
also be “dip-stripped.”

Solvent-base Strippers: The formulas tend to vary, but
generally consist of combinations of organic solvents such
as methylene chloride, isopropanol, toluol, xylol, and
methanol; thickeners such as methyl cellulose; and various
additives such as paraffin wax used to prevent the volatile
solvents from evaporating before they have time to soak
through multiple layers of paint. Thus, while some
solvent-base strippers are quite thin and therefore un-
suitable for use on vertical surfaces, others, called “semi-
paste” strippers, are formulated for use on vertical sur-
faces or the underside of horizontal surfaces.

However, whether liquid or semi-paste, there are two
important points to stress when using any solvent-base
stripper: First, the vapors from the organic chemicals can
be highly toxic if inhaled; skin contact is equally danger-
ous because the solvents can be absorbed: second, many
solvent-base strippers are flammable. Even though appli-
cation out-of-doors may somewhat mitigate health and
safety hazards, a respirator with special filters for organic
solvents is recommended and, of course, solvent-base
strippers should never be used around open flames, lighted
cigarettes, or with steel wool around electrical outlets.

Although appearing to be the simplest for exterior use,
a particular type of solvent-base stripper needs to be men-
tioned here because it can actually cause the most prob-
lems. Known as “water-rinsable,” such products have a
high proportion of methylene chloride together with emul-
sifiers. Although the dissolved paint can be rinsed off with
water with a minimum of scraping, this ultimately creates
more of a problem in cleaning up and properly disposing
of the sludge. In addition, these strippers can leave a
gummy residue on the wood that requires removal with
solvents. Finally, water-rinsable strippers tend to raise the
grain of the wood more than regular strippers.

On balance, then. the regular strippers would seem to
work just as well for exterior purposes and are perhaps
even better from the standpoint of proper lead sludge
disposal because they must be hand scraped as opposed to
rinsed off (a coffee-can with a wire stretched across the
top is one effective way to collect the sludge; when the
putty knife is run across the wire, the sludge simply falls
into the can. Then, when the can is filled, the wire is
removed, the can capped, and the lead paint sludge dis-
posed of according tol\ocal health regulations).

Caustic Strippers: Until the advent of solvent-base strip-
pers, caustic strippers were used exclusively when a
chemical method was deemed appropriate for total paint
removal prior to repainting or refinishing. Now, it is more
difficult to find commercially prepared caustic solutions in
hardware and paint stores for home-owner use with the
exception of lye (caustic soda) because solvent-base
strippers packaged in small quantities tend to dominate
the market. :

Most commercial dip stripping companies, however,
continue to use variations of the caustic bath process
because it is still the cheapest method available for remov-
ing paint. Generally, dip stripping should be left to
professional companies because caustic solutions can
dissolve skin and permanently damage eyes as well as
present serious disposal problems in large quantities.

If exterior shutters or other detachable elements are be-

ing sent out® for stripping in a caustic solution, it is wise
to see samples of the company’s finished work. While
some companies do a first-rate job, others can leave a
residue of paint in carvings and grooves. Wooden ele-
ments may also be soaked too long so that the wood
grain is raised and roughened, requiring extensive hand
sanding later. In addition, assurances should be given by
these companies that caustic paint removers will be
neutralized with a mild acid solution or at least
thoroughly rinsed with water after dipping (a caustic
residue makes the wood feel slippery). If this is not done,
the lye residue will cause new paint to fail.

Summary of Chemical Methods

Recommended, with extreme caution: Solvent-base strip-
pers, caustic strippers. ’
Applicable areas of buildings: decorative features, window .
muntins, doors, exterior shutters, columns, balusters, and
railings.

For use on: Class III Conditions.

Health/Safety factors: Take precautions against inhaling
toxic vapors; fire; eye damage; and chemical poisoning
from skin contact. Dispose of lead residue properly

General Paint Type Recommendations

Based on the assumption that the exterior wood has been
painted with oil paint many times in the past and the ex-
isting top coat is therefore also an oil paint,* it is recom-
mended that for CLASS I and CLASS II paint surface con-
ditions, a top coat of high quality oil paint be applied
when repainting. The reason for recommending oil rather
than latex paints is that a coat of latex paint applied
directly over old oil paint is more apt to fail. The con-
siderations are twofold. First, because oil paints continue
to harden with age, the old surface is sensitive to the
added stress of shrinkage which occurs as a new coat of
paint dries. Oil paints shrink less upon drying than latex
paints and thus do not have as great a tendency to pull
the old paint loose. Second, when exterior oil paints age,
the binder releases pigment particles, causing a chalky
surface. Although for best results, the chalk (or dirt, etc.)
should always be cleaned off prior to repainting, a coat of
new oil paint is more able to penetrate a chalky residue
and adhere than is latex paint. Therefore, unless it is
possible to thoroughly clean a heavy chalked surface, oil
paints—on balance—give better adhesion.

If however, a latex top coat is going to be applied over
several layers of old oil paint, an oil primer should be
applied Ffirst (the oil primer creates a flat, porous surface
to which the latex can adhere). After the primer has
thoroughly dried, a latex top coat may be applied. In the
long run, changing paint types is more time consuming
and expensive. An application of a new oil-type top coat
on the old oil paint is, thus, the preferred course of
action.

* Marking the original location of the shutter by number (either by stamping
numbers into the end grain with metal numeral dies or cutting numbers into the
end with a pen knife) will minimize difficulties when rehanging them.

* I the top coat is latex paint {when viewed by the naked eye or, preferably. with
a2 magnifying glass. it looks like a series of tiny craters) it may cither be repainted
with new latex paint or with oil paint. Normal surface preparation should precede

any repainting. L
. | @4.‘



-1f CLASS III conditions have necessitated total paint
removal, there are two options, both of which assure pro-
tection of the exterior wood: (1) an oil primer may be ap-
plied followed by an oil-type top coat, preferably by the
same manufacturer; or (2) an oil primer may be applied
followed by a latex top coat, again using the same brand
of paint. It should also be noted that primers were never
intended to withstand the effects of weathering; therefore,
the top coat should be applied as soon as possible after |
the primer has dried.

Conclusion

The recommendations outlined in this Brief are cautious
because at present there is no completely safe and effec-
tive method of removing old paint from exterior wood-
work. This has necessarily eliminated descriptions of
several methods still in a developmental or experimental
stage, which can therefore neither be recommended nor
precluded from future recommendation. With the ever-
_increasing number of buildings being rehabilitated,
however, paint removal technology should be stimulated
and, in consequence, existing methods refined and new
methods developed which will respect both the historic
wood and the health and safety of the operator.

¢

Batcheler, Penelope Hartshorne, “Paint Color Research and Restoration.”
Technical Leaflet 15. Nashville: American Association for State
and Local History (undated).

“Danger: Restoration May Be Hazardous to Your Health.” The OId
House Journal. Vol. 4, No. 5 (May 1976), pp. 9-11.

Gola, Edward F. “Avoiding Mistakes in Exterior Painting.” The Old
House Journal. Vol. 4, No. 6 (June 1976), pp. 1, 4-5.

Reading List

“How to Assure a Satisfactory Paint Job.” Scientific Section: Circular
_784. Washington, DC: National Paint, Varnish and Lacquer
Association (undated). ’

Labine, Clem. "Selecting the Best Exterior Paint.” The Old House Jour-
nal. Vol. 4, No. 7 (July 1976), pp. 1, 10-11. : :

Morton, W. Brown Ill and Hume, Gary L. The Secretary of the Interior’s
Standards for Historic Preservation Projects with Guidelines for
Applying the Standards. Washington, DC: Department of In-
terior, 1979.

Paint Problem Solver. St. Louis: National Decorating Products Associa-
tion, 1980.

“Special Issue: Exterior Painting.” The Old House Journal. Vol. 4, No. 4
(April 1981), pp. 71-94. .

Thorsen, John W. "Hazardous Waste: What is it? How to Handle it.”
Professional Decorating & Coating Action. Vol. 43, No. 4
(September 1981), pp. 4-5.

Special thanks go 10 Baird M. Smith, AIA (formerly Chief, Preservation Tech-
nology Branch, TPS) for providing general direction in the development of the
manuscript. In addition, the following individuals are to be thanked for their
contributions as technical experts in the field: Royal T. Brown. National Paint and
Coatings Association. Washington. D.C.: Dr. Judith E. Selwyn, Preservation Tech-
nology Associates, Boston, Massachusetts; and Dennis R. Vacca, Pratt & Lambert
Co.. Carlstadt, New Jersey. Finally, thanks go to several National Park Service staff
members whose valuable comments were incorporated into the text and who con-
tributed to the production of the brief: James A. Caufield, Anne E. Grimmer, Jean
E. Travers, David G. Battle, Sharon C. Park, ALA, Charles E. Fisher IlI, Sara K.
Blumenthal, and Martha A. Gutrick.

This publication has been prepared pursuant to The Economic Recovery Tax Act
of 1981, which directs the Secretary of the Interior to certify rehabilitations of
historic buildings that are consistent with their historic character: the advice and
guidance in this brief will assist property owners in complying with the re-
quirements of this law.

Preservation Briefs 10 has been developed under the technical editorship of Lee
H. Nelson, AIA, Chief, Preservation Assistance Division, National Park Service,
U.S. Department of the Interior, Washington, D.C. 20240. Comments on the
usefulness of this information are welcomed and can be sent to Mr. Nelson at the
above address.

This publication is not copyrighted and can be reproduced without penalty. Nor-
mal procedures for credit to the authors and the National Park Service are appre-
ciated.

September 1982

Fur xale by the Superiutendent of Docnments, C.S. Government Printing Otfice
Wuxhingtou, D.C. 20402



