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BACKGROUND 
 
Economic incentives foster preservation of residential neighborhoods and revitalization of downtown 
commercial districts. The Mills Act is the single most important economic incentive program in California 
for preservation of qualified historic buildings by private property owners.   
 
Enacted in 1972, Mills Act legislation grants participating local governments (cities and counties) authority 
to enter into contracts with owners of qualified historic properties who actively participate in rehabilitation, 
restoration, and maintenance work to receive property tax relief. The City of Los Angeles (City) adopted 
Mills Act legislation in 1996.  Since then, 870 properties have benefited from the program. 
 
A formal agreement, known as a Mills Act or Historical Property Contract (Mills Act Contract), is executed 
between the City and property owner for a revolving minimum ten-year term. Contracts are automatically 
renewed each year. Property owners agree to rehabilitate, restore, maintain, and protect the property in 
accordance with the Secretary of the Interior’s Standards for Rehabilitation (Secretary’s Standards) and 
conditions identified in the Contract. Periodic inspections by City and County officials ensure proper 
adherence to the Contract. The City may impose penalties for breach of Contract or failure to protect the 
historic property. The Contract is binding to all successive owners.   
 
The Mills Act is codified in Los Angeles Administrative Code Chapter 14. Section 19.142 identifies 
limitations on eligibility for the Mills Act.  The current pre-contract assessed value limits are $1,500,000 
for single-family residential properties and $3,000,000 for multi-family residential, commercial, or industrial 
properties. Properties located in the Greater Downtown Los Angeles Area, including the Figueroa 
Economic Strategy Area, and National Register of Historic Places-listed Hollywood Boulevard Commercial 
and Entertainment District are exempt from valuation limits. The Cultural Heritage Commission may grant 
an exemption from the limitations imposed by Administrative Code Section 19.142 under the following 
conditions: 
 

(a) granting the exemption will not cause the cumulative loss of property tax revenue to the City to 
exceed $2,000,000 annually; and  

(b) the site, building or structure is a particularly significant Historic-Cultural Monument or Contributing 
Structure to an Historic Preservation Overlay Zone; and  

(c) granting the exemption will assist in the preservation of a site, building or structure which would 
otherwise be in danger of demolition, substantial alteration or relocation. 

 
The above-listed criteria are further delineated in the Contract application materials to include substantial 
rehabilitation and excessive and/or unusual maintenance requirements for a property.   
 
In order to better substantiate justification for exemption properties to meet the ordinance criteria, the 
application process requires preparation of an Historic Structure Report (HSR) consistent with format 
requirements published by the Office of Historic Preservation Historic Structure Report Format Guidelines 
and the National Park Service in Preservation Brief 43: The Preparation and Use of Historic Structure 
Reports. An HSR provides documentary, graphic, and physical information about a property's history and 
existing condition. Broadly recognized as an effective part of preservation planning, an HSR also 
addresses management or owner goals for continued use or re-use of the property. It provides a 
thoughtfully considered argument for selecting the most appropriate approach to treatment, prior to 
commencement of work, and outlines a scope of recommended tasks. The HSR serves as an important 
guide for all changes made to a historic property during a project—repair, rehabilitation, or restoration—
and can also provide information for maintenance procedures. This requirement sets a higher bar for 
exemption requests and allows property owners and staff to better understand the unique challenges such 
properties entail and the owner’s commitment to preservation under a Mills Act Contract. 
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SUBJECT PROPERTY 
 
The subject property is located in the Westlake/MacArthur Park neighborhood on the north side of Wilshire 
Boulevard between Rampart Boulevard and Coronado Street. The legal description of the property 
includes five lots: lots 4 to 7 of Tract 6241 and lot 12 of the Wilshire Boulevard Tract. The property is 
identified by the Los Angeles County Assessor as 5141-009-015. The building footprint occupies half of 
the subject property. The property was determined eligible for the National Register of Historic Places 
(National Register) in 1999 under a Section 106 Review; therefore, it was listed in the California Register 
of Historical Resources (California Register). In 2016, the property was designated as Historic-Cultural 
Monument #1124 based on findings that the building is an excellent example of the Beaux-Arts 
architecture, and is a notable work of master architects Walker and Eisen. The building was constructed 
in 1927 and was originally named the Arcady Apartments.   
 

Description 
The twelve-story multi-family building is U-shaped in plan, oriented south 
and west, and built of reinforced concrete with masonry infill. The exterior 
is primarily clad in painted stucco, with concrete and cast stone architectural 
elements. The primary entrance to the building is at the southeast corner; 
however, the original entrance was located on the west elevation within the 
courtyard. The windows are double-hung, and a majority of them are not 
original. 
 
The south and west elevations of the subject property exhibit many 
character-defining features of the Beaux-Arts style, namely the strong 
vertical appearance and decorative motifs. The vertical appearance is 
accentuated by the full-height piers that stretch from the foundation to the 
cornice. Balconies cantilever from exterior walls at the tenth floor. However, 
as is typical with Beaux-Arts style, the façade is separated horizontally into 
a podium comprising of the first two floors, a shaft comprising of the third 
through tenth floors and a capital comprising of the uppermost floors. 
 

The building has a flat roof with a built-up asphalt surface and is accessible through the central stairwell.  
The parapets have been secured by brace framing. The surface material appears to be in good condition; 
however the drainage and gutter systems are poor. There are two open panel roof signs and flag poles 
on the roof. 
 
The building has experienced a number of alterations. At the podium level, a few of the original store front 
windows and doors have been replaced, some of the openings infilled, and other openings have extensive 
modifications. The original primary entrance was relocated from Rampart Boulevard to Wilshire Boulevard. 
Also, a majority of the original wood windows of the residential units were replaced with either vinyl or 
aluminum without muntins separating the glass panes, and many windows have air conditioning units 
installed.  
 
The interiors have also been significantly altered through time. The lobby space historically featured 
intricately painted surfaces. These paintings are no longer extant, and many of the materials have also 
been altered. The residential units feature original moldings and a few have retained original kitchens and 
interior doors; however, most of these spaces feature non-original cabinetry, flooring materials, and 
fixtures. 
 
 
 

Primary, west and south 
elevations, view northeast (2017) 
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Rehabilitation/Restoration/Maintenance Plan 
The scope of rehabilitation, restoration, and maintenance work is not substantial and primarily includes 
maintenance related items. Recently completed work is mostly cosmetic in nature. Of the four completed 
items listed, two of them would have required permits under the building code to commence work and 
finalized permits could not be found or produced for either. These items included repair to the concrete 
slab for the interior courtyard and the other was rehabilitation of the two roof top signs. Although the owner 
appears to maintain the property, issues with the quality of work were noted during the site inspection.  
 
A majority of the future work is proposed to be completed by 2020; however, many of the items have long-
term dates for completion which indicate that the work would commence as soon as the condition 
worsened or upon unit turnover. Proposed contract items that will be completed within the first year are 
studying the seismic deficiencies of the structural elements of the building, restoring and repairing the 
wood and steel windows, replacing existing window air conditioning units with alternate window air 
conditioning units, painting the exterior of the lower stories, replacing fabric awnings, repairing cracks in 
the exterior cast stone, repairing water control joints on the roof, replacing the boiler, and repairing the 
elevators. 
 
While the HSR outlines a well-rounded plan for continued maintenance on the property, it fails to propose 
a substantial scope of work that would prove necessity for granting an exemption to the valuation limitation 
of the Mills Act program. The seismic study and analysis of the exterior façade deterioration should have 
been part of the HSR. Further, the continued use of window air conditioners is not appropriate for a building 
of this type. Alternative HVAC systems, along with other mechanical systems, should have also been 
studied through the HSR in order to qualify for the Mills Act program.   
  
Review 
Chattel, Inc. (Chattel) reviewed Mills Act contract application materials and conducted an on-site, pre-
approval inspection on behalf of the Office of Historic Resources (OHR) on July 10, 2017. The inspection 
was attended by the owner, Karl Slovin, and consultant, Tara Hamacher.   
  
Although the property is significant as a noted example of Beaux Arts design and a representative work 
by master architects, the proposed rehabilitation plan does not propose any substantial private investment 
beyond routine maintenance, and the appropriateness of completed and proposed rehabilitation tasks is 
questionable. Staff does not recommend approval of the exemption from valuation limitation for a Mills Act 
Contract.   
 
FINDINGS 

A) Granting the exemption will not cause the cumulative loss of property tax revenue to the City 
to exceed $2,000,000 annually. 

 
The estimated fiscal impact to the City of Los Angeles on the existing and proposed Mills Act Contracts 
for 2017 is as follows: 
 
Fiscal Impact of (870) existing Mills Act Contracts: $1,306,766 
Fiscal Impact of (21) 2017 Applications (excluding exemptions): $29,265 
Fiscal Impact of Pending Exemption Application: $5,212 
Fiscal Impact of (4) other Exemption Applications: $7,842 
Fiscal Impact of all proposed and executed contracts (1997 to 2017): $1,349,085 
 
The City’s share of the general levy property tax collected by the County Assessor for FY 2017-18 (1.02% 
of property value) is 0.107151415, or 10.7%. It is the intent of the City Council that unrealized City revenue 
from the loss of property taxes not collected due to executed Historical Property Contracts shall not exceed 
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$2,000,000 annually. The current total revenue loss projection for 2017-18 would put the program at 67.5% 
capacity.   
 
Therefore, Criterion A is met.   
 
B) The site, building or structure is a particularly significant Historic-Cultural Monument or 

Contributing Structure to an Historic Preservation Overlay Zone. 
 
The property is eligible for listing in the National Register, listed in the California Register, and designated 
as a Historic-Cultural Monument due to the distinguishing characteristics of the architecture and as a 
notable example of design by master architects. Therefore, Criterion B is met.   
 
C) Granting the exemption does not assist in the preservation of a site, building or structure which 

would otherwise be in danger of demolition, substantial alteration or relocation. 
 
The proposed and completed work outlined in the Historic Structure Report and rehabilitation plan do not 
provide sufficient evidence of substantial investment beyond routine maintenance. Since no substantial 
work is proposed, it is assumed that the property is functioning in a fair or typical manner and, therefore, 
is not in danger of demolition, substantial alteration or relocation. Although the maintenance scope of work 
may demonstrate an amount of financial investment, it does not represent a substantial scope of work 
necessary to bring a property back into a state of utility that would save it from destruction, continued 
neglect or substantial alteration. Therefore, Criterion C is not met.   
 
RECOMMENDATIONS FOR FUTURE ACTIONS 
 
Staff recommends that the owner reassess their goals in utilizing the Mills Act incentive towards 
completing a substantial rehabilitation of the property. Also, the current owner should obtain retroactive 
permits for all work that was not completed without permits (structural reinforcement of pool deck, rooftop 
sign rehabilitation, exterior electrical work, etc.). In order to recommend approval of the exemption of 
valuation limitations for this application, a substantial scope of work must be fully studied and proposed in 
the Historic Structure Report.  
 
A substantial scope of work for this property would include: 

 Scaled drawings of the property (plans, elevations, window survey); 
 Replace all incompatible windows with compatible; 
 Remove all incompatible, window-mounted air-conditioning units and propose a more 

compatible HVAC system; 
 Propose rehabilitation of storefronts; 
 Propose rehabilitation of the altered bathroom windows; 
 Propose sign program for storefront tenants; 
 Analysis of exterior concrete and propose rehabilitation of the building envelope; 
 Study reconstruction of the historic entrance; 
 Study compliance of the property with the Americans with Disabilities Act, specifically the pool 

and amenity spaces; and 
 Propose a comprehensive exterior lighting plan. 
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EXECUTIVE SUMMARY AND INTRODUCTION 
 
This Historic Structures Report was prepared to identify the key architectural features and 
prioritize the preservation and long term maintenance needs of The Arcady 
Apartments/Wilshire Royale Apartments. The building was designated a Historic/Cultural 
Monument in the City of Los Angeles in 2016. 
 
The purpose of this report is to assist the property owner, project design professionals, city staff, 
and other stakeholders in making decisions regarding future treatment of historic fabric and 
character-defining spaces. The goal is to retain the historic character of the property, and avoid 
further loss of original features, architectural details, or appearance. Much of the authenticity of 
the original interior character in the primary spaces has been compromised due to recent painting 
and detailing.  Previous owners had installed the new flooring material.  Fortunately, the 
architectural features, such as moldings and capitals are still in place, so the appearance is 
reversible.  The goal in this report is to identify those specific features which should remain in 
place to avoid further loss of integrity that would impact the status of the building as a Historic and 
Cultural Monument   
 
Alternatively, in some cases, the ideal goal would be to identify rehabilitation treatments with the 
intent to restore some of the original finishes and painting.   
 
This document will also serve as a preservation plan for maintaining the integrity of the property, 
focusing on the exterior character, and maintaining the exterior in a manner consistent with the 
Secretary of the Interior’s Standards for Rehabilitation which are the guidelines for 
preservation and maintenance procedures.  It will also serve as a benchmark for prioritizing long-
term exterior maintenance needs that should be addressed in a future Mills Act application, 
anticipated for submittal in 2017.  
 
The physical systems of the building are in good condition, and have been upgraded over time.  
Structural repair and seismic strengthening is not currently a concern.  
 
The main issue facing this building is the inconsistent replacement of the windows over time with 
windows of similar form, but different materials, which now has a minor cumulative impact on the 
overall integrity.  Also, the fact that the apartments are all cooled by window air conditioning units 
yields an inconsistent appearance from the exterior due to the visibility of the units.  There is no 
reasonable remedy for this situation.  Ideally, the air-conditioning units would be replaced over 
time, coupled with repair and painting of existing wood windows or installation of matching new 
windows in a way that enhances the overall appearance of the primary facades.   
 
Subsequent to this report, Historic Consultants will be preparing an application for the Mills Act 
program.  The baseline documentation for maintenance needs of the significant features, as 
required by the Mills Act will be incorporated within this report.  This Historic Structures Report is 
a requirement for the property to be considered for the valuation exemption pursuant to the Mills 
Act.  Providing the baseline documentation for ongoing maintenance of the significant features is 
a primary objective of this report.  
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METHODOLOGY AND APPROACH 
 
The approach undertaken for this report consisted of three major tasks, background research of 
existing reports and evaluations by prior inspectors or contractors, a site visit, and evaluation of 
significant features and maintenance concerns of the building sufficiently to establish priorities for 
future rehabilitation and major maintenance.  
 
Roger Brevoort and Tara Hamacher of Historic Consultants conducted a site visit on October 20, 
2016. The purpose of the site visit was to observe and photograph the subject property and 
identify the important architectural and character-defining features, the condition of features and 
building components, as well as building alterations that comprise the property. The goal was to 
determine the best approach to rehabilitating the building in a way that retains the significant 
features based on specific preservation treatments, and provide recommendations for 
preservation treatments to the owner.  Ultimately this report will also serve as the basis for a Mills 
Act application.   
 
An outline of priorities, and bids for projected maintenance work intended by the current owner 
are attached in the Appendix.  
 
 
HISTORIC PRESERVATION REGULATORY FRAMEWORK 
 
This report was prepared pursuant to the City of Los Angeles municipal code and the CEQA 
Guidelines.  Following is an overview of the historic preservation regulatory framework related to 
current and future projects proposed at the subject property. 
 
California Environmental Quality Act (CEQA) & Historical Resources 
The California Environmental Quality Act (CEQA) was enacted in 1970 in order to inform, identify, 
prevent, and disclose to decision-makers and the general public the effects a project may have 
on the environment. Historical resources are included in the comprehensive definition of the 
environment under CEQA.  A historical resource is defined by CEQA as: 
 
 Any resource listed in or determined eligible for listing in the California Register of Historical 
Resources by the State Historical Resources Commission; or 
 
 Any resource included in a local register of historical resources pursuant to §5020.1 (k) of the 
California Public Resources Code; or 
 
 Any resource identified as significant in a historical resource survey meeting the criteria set 

forth in §5024.1 (g) of the California Public Resource Code; or 
 

 Any object, building, structure, site, area, place, record, or manuscript which a lead agency 
determines to be historically significant or significant in the architectural, engineering, scientific, 
economic, agricultural, educational, social, political, military, or cultural annals of California. 
Historical Resource Analysis Report 
 
CEQA Public Resources Code §21084.1 provides that any project that may cause a substantial 
adverse change in the significance of an historical resource is a project that may have a 
significant effect on the environment.  Public Resources Code §5020.1(q) defines “substantial 
adverse change” as demolition, destruction, relocation, or alteration such that the significance of 
the historical resource would be impaired.  
 
Pursuant to §15064.5(b)(3) of the CEQA guidelines, generally a project that follows The 
Secretary of the Interior's Standards for the Treatment of Historic Properties with Guidelines for 
Preserving, Rehabilitating, Restoring, and Reconstructing Historic Buildings or The Secretary of 
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the Interior's Standards for Rehabilitation and Guidelines for Rehabilitating Historic Buildings 
(1995), Weeks and Grimmer, shall be considered as mitigated to a level of less than a significant 
impact on the historical resource. 
 
CEQA Guidelines §15064(d) Indirect Physical Change in the Environment 
CEQA guidelines §15064(d)(1-3) stipulate review of projects for consideration of direct physical 
changes in the environment which may be caused by that project, and a review of reasonably 
foreseeable indirect physical changes in the environment which may be caused by said project. 
§15064(d)(1) defines a direct physical change in the environment as a physical change in the 
environment that is caused by and immediately related to the project.  §15064(d)(2) defines an 
indirect physical change in the environment as a physical change in the environment which is not 
immediately related to the project, but which is caused indirectly by the project.  If a direct 
physical change in the environment in turn causes another change in the environment, then the 
other change is an indirect physical change in the environment.  Pursuant to §15064(d)(3) an 
indirect physical change is to be considered only if that change is a reasonably foreseeable 
impact that may be caused by the project.  A change that is speculative or unlikely to occur is 
not reasonably foreseeable. 
 
California Register of Historical Resources 
 
In order to be eligible for listing on the California Register of Historical Resources, one of the four 
following criteria must be met: 
 
1. It is associated with events that have made a significant contribution to the broad patterns of 
local or regional history, or the cultural heritage of California or the United States; or 
2. It is associated with the lives of persons important to local, California, or national history; or 
3. It embodies the distinctive characteristics of a type, period, region, or method or construction, 
or represents the work of a master, or possesses high artistic values; or 
4. It has yielded, or has the potential to yield, information important to the prehistory or history of 
the local area, California, or the nation. 
 
City of Los Angeles Historic-Cultural Monument (Local Register) Eligibility Criteria 
 
Any site (including significant trees or other plant life located on the site), building or structure of 
particular historic or cultural significance may be designated as a Historic-Cultural Monument by 
the City of Los Angeles Cultural Heritage Commission if it meets at least one of the following 
criteria: 
 
1. Historic structures or sites in which the broad cultural, economic or social history of the nation, 
State or community is reflected or exemplified; or 
2. Is identified with historic personages or with important events in the main currents of national, 
State or local history; or 
3. Embodies the distinguishing characteristics of an architectural type, specimen, inherently 
valuable for a study of a period, style or method of construction; or 
4. Is representative of the notable work of a master builder, designer, architect, engineer, 
landscape architect, interior designer, artist or craftsman; or 
5. Is a notable work of a master builder, designer or architect whose individual genius influenced 
his or her age. 
 
These criteria are deliberately broad enough to include a wide variety of historic resources, but a 
proposed resource should have sufficient architectural, historical, and/or cultural significance to 
warrant designation.  A proposed resource may be eligible for designation if it meets only one of 
the criteria above. 
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ARCHITECTURAL HERITAGE AND DESIGN OF THE ARCADY  
 

 
Historic Image, from owner.  View from Wilshire Boulevard, ca: 1927 
 
A major example of the Beaux Arts/NeoClassic style, the Arcady Apartments is a master work of 
Walker and Eisen, the preeminent architectural firm in Southern California during the 1920s to the 
1940s.  The Arcady Apartments was constructed in 1927, near the end of a building period during 
the mid-1920s that transitioned the area around Westlake Park into a neighborhood of high class 
residential apartments.  The area was highly desirable because of the park, and the convenient 
and prestigious location between downtown Los Angeles and Hollywood.  
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Walker & Eisen Architects and Engineers (Walker & Eisen) were especially prolific in Los 
Angeles, designing many commercial buildings, apartment houses and hotels.  In the context the 
firm’s work, The Arcady Apartments typifies the traditional Beaux Arts style of the early twentieth 
century, and is part of a distinctive collection of other Walker and Eisen buildings that are well-
recognized as landmarks in downtown Los Angeles.   
 
Albert R. Walker and Percy A. Eisen established the firm Walker & Eisen in 1919, on the eve of 
the 1920s population explosion that more than doubled the number of city residents (from roughly 
575,000 in 1920 to over 1.2 million in 1929) (1).  In partnership, Walker and Eisen were peers of 
Allison and Allison, Parkinson and Parkinson, Albert C. Martin and Associates, Nordstrom and 
Anderson, and Morgan, Walls and Clements.  Collectively, these firms were responsible for 
shaping the early-twentieth century urban form of Los Angeles.   
 
Because of their success they were able to recruit many highly skilled designers, several who 
trained at the Ecole des Beaux Arts as well as draftsmen who came from the Beaux Arts Institute 
of New York.  At the height of the boom the firm employed fifty draftsmen. While both men shared 
design responsibilities, Eisen tended to focus on business development using his well-established 
connections to secure contracts for the firm.  Walker was the creative force primarily focused on 
guiding the design effort (2).   
 
Together Walker & Eisen were a powerful team. During the prime years of their partnership, they 
were responsible for the design of more than 200 buildings.  Their work focused on larger scale 
commercial office buildings, apartment houses, hotels, and movie theaters.  There was a time 
that Walker & Eisen successfully obtained the bulk of the contracts in the city.   
 
 
Notes 

1. Donald J. Schippers, "Walker & Eisen: Twenty Years of Los Angeles Architecture, 1920-
1940," Southern California Quarterly 46, No. 4 (December 1964), 374. 

2.  Kevin Starr, Material Dreams, 212 and Schippers, Walker & Eisen, 377. 
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CONSTRUCTION CHRONOLOGY - BUILDING DESIGN AND LATER 
MODIFICATIONS 
 
The Arcady Apartments was completed in 1927 using reinforced concrete construction.  The 
primary walls have stucco sheathing, except for the rear (south and east) walls which are 
unpainted red brick.  The building sits on a concrete foundation, with a basement beneath most of 
the building.  The Arcady opened originally as a luxury apartment hotel with 396 rooms.   
The building later housed a Howard Johnson's hotel and Fifield Manor, a home for the elderly.  
Fifeld Manor opened in 1955.   
 
The Arcady Apartment is a 12 story, U-shaped structure of very typical early twentieth century 
form, with a prominent base, shaft and upper story cornice treatment. The two primary facades, 
facing Wilshire Boulevard on the south and Rampart Boulevard to the west, are both considered 
to be significant and character-defining aspects of the Arcady.  
 
The building is constructed of poured concrete with cement plaster surfaces and corners and 
facade divisions articulated by quoins molded from cast stone.  The base of the building features 
a standard ashlar pattern articulated in the cast stone, framing segmental arched openings 
around retail storefronts and the main entrance on Wilshire Boulevard. Projecting balconies 
supported on console brackets are located at the center of the primary facades at the second 
story, and are framed by wrought iron railings. Smaller oriel balconies are located on either side 
of the main balconies.  All balconies are detailed with cast stone. 
 
At the tenth story, there is a projecting cornice which is visually supported by Classical capitals. 
There are also projecting balconies at the 10th floor level that accent the center of the main 
facade, and the two wings that create identical facades on the west side. The sculptural relief 
detailing establishes the prominence of these two primary elevations.  
 

 
 
The elevation at the apex of the U-shaped courtyard, initially the backdrop for the formal entrance 
into the lobby, remains intact, and is a primary elevation that is visually consistent with the facade 
of the main wings that are the current west elevation.  

 
Arched openings are symmetrically located around the perimeter of the courtyard. Each opening 
contains a multi-paned window that fills the opening, articulated by heavily-scaled mullions that 
appear to be original and reflect the original entrance from this area.  
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Modification of the Entrance due to Earthquake damage.  
 
The historic image shows the original grand entrance off Rampart Street. The entry featured a 
formal Classical, arched portal with a formal archway that was recessed slightly from the street 
(see below). A flight of stairs lead to the upper courtyard.  The arch connected the two flanking 
wings of the building that frame the courtyard.  This feature is clearly documented in historic 
photographs.  It was removed in 1971 due to earthquake damage. The demolition is documented 
by Building Permit dated March 10, 1971, which specified “hand-demo only.”  The entire entrance 
area was then infilled to create the current pool and deck area at the western end of the 
courtyard.  
 

 
Initial arched entry was located between the two primary wings. It was damaged by earthquake in 1971 and 

removed.   
 
 

 
Pool and surrounding deck installed in 1982. The pool is located in the exact position of the 

original arched entry portal which is visible in the historic photo. This alteration fundamentally 
changed the function of this area from an entrance and courtyard, to what is effectively now a 
private deck between the two flanking wings of the building, with no relationship to the street.  
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Original Entrance 
 

 
The original main entrance, at the apex of the courtyard between the two wings. It was the 

primary access, leading directly into the main lobby.   
 

 

 
The new entrance is located along Wilshire Boulevard.  Although this is still a primary elevation in 

terms of architectural importance, the entry is not as dramatic as the original location. This 
reorientation occurred in 1979, according to permit data.  
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Detail, Current entrance off Wilshire Boulevard, opening into the corridor that accesses the main 

entry.  
 

 
 
ALTERATIONS RELATED TO SUBSEQUENT USES  
 
The change in use from the apartments to elderly housing in 1955 did not require major changes 
to the building that impacted the historic character.   
 
The primary change appears to be the enclosure of bathroom windows in each unit to allow 
installation of a shower.  This modification was done in a consistent manner around the building 
so it is not dramatically evident, but it does have an impact on the overall integrity.  Due to the 
functionality of this change, it is unlikely it will ever be reversed.  
 
The modification of the original entrance of Rampart Street in 1971 caused a reorientation of the 
building, by converting the subordinate entry from Wilshire Boulevard into the primary access, 
although apparently this did not occur until 1979.   
 
The transoms over the interior doors in the corridors were also enclosed at the same time, which 
would have had an impact on the original millwork, and character of the corridors.  
 
The pool and deck area was created in 1982, which in effect changed the former entrance 
“courtyard” into an outdoor patio space, elevated from the street, and private for the building 
residents.  
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RECENT RENOVATIONS TO UPDATE THE INTERIOR  
 
For the most part, the original spaces are physically intact, although they were repainted in 2016 
and the décor of the first floor lobby has a markedly different character.  The upper floors have 
also been upgraded, but in a manner more consistent with the original appearance.   
 

 
Main Entrance lobby, ca: 1927.  It was accessed by the original entry from the Courtyard, and by 

the subordinate entry hall that is now the primary access point from Wilshire Blvd.   
 
 

Although the main entry lobby has been painted to project a dramatically different Moroccan style 
appearance, the original architectural details are still in place, giving a clear reference to the 
original NeoClassic appearance of this room.  Remaining details include the original staircase 
and railing to the level of the main corridors, the columns and piers with Classical capitals, and 
the exposed ceiling beams.  The original flooring had already been covered by the previous 
owner.  It is not known if any original material, presumably marble may be in place beneath the 
current ceramic material.   
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Current lobby space, as painted in Fall of 2016.  Although the paint scheme and current décor 
have diminished the integrity of the appearance, the architectural fabric and details remain in 
place.  The lobby could be at least partially restored to its original character in the future as long 
as these elements remain in place.  
 

 
Lobby, as modified, Fall 2016.  Future changes include installation of a new desk area in rear 

corner (now plywood) with millwork based on historic photo, (prior page, same view) and 
cabinetry in original cafe/retail space (still extant).  
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DINING HALL  

 
Original Dining Hall, ca. 1927. Note ceiling form, and hardwood floors.  

 

 
Dining Hall, Current appearance, modified by prior owner, prior to 2016.  Ceiling form and 

hardwood flooring is still in place 
 

The former Dining Hall was modified by the prior owner when this area was leased to a restaurant 
tenant.  The windows were infilled, and the main piers sheathed with white ceramic subway tile, 
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obscuring the original painted plaster surface.  Again, while the surfaces are more recent, the 
form of the room remains intact, and is a potentially reversible condition. 
 
Retail Space: The southwest corner of the building corner was originally a café. This is a double 
height space, now used as an art studio, but much of the original cabinetry is still intact.  Due to 
the amount of original material still in place, this is considered to be a primary space.  
 

 
Retail Space with Cabinetry. This cabinetry is original fabric.  
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PRESERVATION ZONING PLAN; IDENTIFICATION OF CHARACTER 
DEFINING SPACES 
 
The Preservation Zoning Plan is a conceptual tool for prioritizing notable areas of a building 
based on their architectural importance to conveying the building’s character.  The areas are 
identified based on historic and architectural importance, degree of integrity, and in some cases, 
condition.  
 
Zoning Plans are based on identification of Primary, Secondary and Tertiary spaces and 
architectural features that should be prioritized for Restoration, Rehabilitation, or Renovation 
depending on the level of significance.   
 
The hierarchy of spaces in the Arcady Apartments is described below. 
 
PRIMARY SPACES/FEATURES:  
 
Primary spaces are defined as features that are significant, character defining, and worthy of 
preservation in their current condition/appearance, and would ideally be restored over time.   
“Primary spaces are those that are essential in conveying the historic and architectural character 
of a building.” (www.nps.gov). The materials and features remain intact.  In the case of this 
building, the primary spaces retain their original architectural details and spatial characteristics, 
although the surfaces have been painted in some areas. 
 

 Exterior wall surfaces  
 Exterior wall ornament: balconies and medallions   
 Balconies and related exterior ornamentation  
 Cornices  
 Courtyard and first story walls and entrances 
 Original wood sash windows (where they exist)  
 Rooftop signage (original framework) 
 Entrance Corridor from Wilshire Blvd (painted, but detailing still intact) 
 Original Main Entrance Lobby (painted, but ornamental detailing is intact)  
 Entrance Patio area, original location 
 Mezzanine over main lobby 
 Retail Space, former Royale Cafe, now Art Studio with original millwork  
 Staircase from lobby to first residential floor (intact) 
 Staircases, (east and west) to all upper floors (marble treads and steel handrails  

 

 
Staircase from entrance lobby to main staircase to upper floors  

 

http://www.nps.gov/
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SECONDARY SPACES/FEATURE: 
 
Features and spaces that are notable, and character-defining, but may not retain the integrity of 
design and character due to a change in materials or other physical alteration.  “Secondary 
spaces are less critical in defining a building’s importance.” (www.nps.gov)   
 

 Original Dining Room ( surfaces modified, prior owner modification) 
 Circulation Corridors, All upper Floors  
 Entrance on Wilshire Boulevard facade 
 Rooftop signage  
 Interior of Apartments, Living Spaces with millwork and detailing 
 Interior of Apartments: Kitchens and Bath  
 Former retail spaces with mezzanines, first floor  

 
TERTIARY SPACES/FEATURES:   
 
Features or spaces that are not considered significant and can be modified as needed without 
impacting the integrity or significance of the property. 
  

 Entire Basement, all spaces  
 Pool deck and patio surfaces 
 Roof and related structures 

 
 
Zoning Plan Graphic – Main Floor  
   Second Floor 
   Third Floor, Representative of All Upper Floors 
(Primary Spaces are in yellow, secondary in blue, tertiary are in green.) 
 
 
 
See Full Size Preservation Zoning Plans in Appendix.  
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.nps.gov/
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CHARACTER DEFINING ARCHITECTURAL FEATURES – Current Condition 
and Recommended Treatments 
 
EXTERIOR FACADES:  
 

 
Upper façade ornamentation and cornice details.  The window openings are evenly spaced.  

Window air conditioning units have a minor impact on the integrity of the appearance of these 
primary elevations, although there is no real alternative without major intervention to the interior.  

 

 
Upper façade ornamentation and balconies, typical on the primary elevations. All of these 
components need periodic inspection for cracks and any weakening of the attachments.   
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SECONDARY FACADES  
 

 
The rear elevation (east) is not ornamental or intended to be in prominent view.  The walls are 

plain and only noted for the evenly spaced window openings.  Window air conditioning units are 
less of a concern on these elevations in terms of impact on the architectural integrity of the 

building.  
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ENTRIES, LOBBIES AND PUBLIC SPACES 
 

 
Main Entrance from Wilshire Boulevard, corridor leading to main lobby.  This area was recently 

repainted to convey a “Moorish” character of the grand lobby.  The original NeoClassic 
architectural features remain intact. The tile wainscot was added in 2016 as part of the upgrade.  

 

 
Entrance corridor prior to current repainting.  The faux-painting shown above was not original 
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STAIRWELLS  

 
Stairway 1 winds through the upper stories.  The marble stair treads and balustrade with stained 

natural wood bannister are original and should be retained.  
 

 
Stairway 2 accesses the upper stories.  The marble stair treads and balustrade with wood 

bannister are original and should be retained.  The railing does not meet current code 
requirements.  A variance may be required to avoid future modifications of the railing, or the 
potential to enclose the stairwell, which would have a major impact on the character of the 

corridors, and the interior in general.  
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CORRIDORS  

 
Former character of upper story corridor.  This appearance is being updated. The millwork is 

being retained, but the color and carpeting are being changed.  The dropped ceilings are being 
removed.  

 

 
The upper floors are being renovated in sequence, starting with the top floor in 2016.  Floors 12 
through 8 are completed.  Lower floors will be updated to match beginning in 2017.  The work 

recaptures the ceiling height, and retains the original millwork, and is overall a compatible 
approach that works well with the building. 
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Upper floor upgrades include the elevator area, including repainting and installation of new floor 
tiles.  The original bronze mail chute was retained on all floors. Oval panel is the former elevator 

indicator, left in place although not functional.    
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UPPER FLOOR APARTMENT UNITS  
 

 
Historic image, apartment unit. Date unknown.  
 

 
Existing apartment units, after renovation, retain typical details, including millwork on wall 
surfaces, and window framing 
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APARTMENT UNIT KITCHENS  
 
One of the authentic aspects of the building is the fact that most of the kitchen cabinetry remains 
in place and is in sound condition.  Countertops have replaced tile on counters in most units.  
There are only five apartments that retain the original tile counters, out of the 200 total units.  
 

 
Kitchen Units have been upgraded in the majority of rooms. Appliances and countertops have 
been replaced, but upper cabinetry is original, and in good condition.  

  

 
Kitchen Units have been upgraded in the majority of rooms, retaining most of the cabinetry. 
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BATHROOMS 
 
The majority of bathrooms have been modified and upgraded through the replacement of fixtures 
over time.  Notably, there are 24 bathrooms out of the original total of 200 that are still in 
completely original condition, with fixtures and floor tile intact (Building management has record of 
units that have original fixtures.)  
 

 
Bathroom Units have also been upgraded in most of the apartments, including replacement of 

plumbing fixtures and floor tile.   
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ROOF AND DRAINAGE REQUIREMENTS 
 

 
The rooftop will need maintenance.  The sheathing will need to be replaced on a cyclical basis, 

and flashing painted. 
 
HISTORIC SIGNAGE  

 
The framework of the sign is an original feature, although the actual sign and language has 

changed.  The frame has been recently stabilized and painted (2016). 
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MAJOR ITEMS FOR FUTURE CONSIDERATION 
 
WINDOW APPEARANCE, TYPE AND CONDITION  
 
There are six types of windows in the building at the present time. This results in an inconsistent 
appearance on the primary elevations and the courtyard walls.  There are however, enough of the 
original wood double hung units on the primary elevations that restoration, or potentially 
replacement-in kind  of the existing wood  windows should remain long-term maintenance priority. 
 
 Original Wood Double-Hung        242 

Vinyl Replacement Units      181 
Steel Windows on Secondary Elevations (on Property Lines)    24 

 Fire Escape Metal Windows        32 
Aluminum Double Hung Replacement Units     207 

 Small Aluminum Sliding Units at Bathrooms     192 
TOTAL           878 
   

 
Projecting air conditioning units with the original sash open, as well as the infilled windows for the 

showers, have a cumulative visual impact.  
 

On the primary elevations within the U shaped interior court, the width of the windows varies.  
Each of the elevations have columns of narrow windows (at bathroom locations), in which the 
window openings have been filled in almost completely.  A narrow space across the top is fit with 
a small aluminum sliding window.  This infill was done in the mid-1950’s to accommodate the 
renovation of bathrooms in the units.  These windows are in usable condition, and due to their 
relationship to the internal restroom plan (tiled shower walls), this condition will not be changed in 
the foreseeable future.  Recent exterior maintenance included painting the infill panels.  
 
Many of the windows have air conditioning units installed at the bottom of the opening, such that 
the lower sash is still intact and in place, just in a raised position.  A solid panel infills the 
remainder of the opening.  Once air conditioning became an expected residential amenity, the 
installation of window AC units became a common practice for buildings of this era.  Due to the 
concrete structural framing of the building there is no viable alternative that would remedy the 
need for window units.  Installing a new HVAC system within the building would require major 
renovation of the interior, dropped ceilings for ductwork and other intrusive chases.  The 
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alternative would be cutting new openings in the concrete, which is also a major impact, and 
counter to the Secretary of the Interior’s Standards for Rehabilitation. The only viable option is to 
retain the individual air conditioning system, perhaps with new units of a different profile that 
could be installed in conjunction with window restoration.  A flatter/thinner unit that would fit at the 
base of the window openings, allowing the windows to be closed further would unify the overall 
appearance of the building.  Investigation into new units of a flatter shape, and perhaps with less 
projection from the wall, is recommended.   
 

 
 

 
As noted, due to the concrete structural framing and walls of the building, there is no realistic 

option to install a central air conditioning system that would allow the air units to be removed from 
the window openings.  New AC units of a flatter profile that would fit across the base of the 
window opening may present an option that would be less impactful to the character of the 

facades, especially the primary elevations and internal courtyard walls. 
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REHABILITATION NEEDS OF BUILDING COMPONENTS LONG RANGE 
TREATMENT RECOMMENDATONS 
 
REHABILITATION AND MAINTENANCE ITEMS COMPLETED DURING 2016  
 

1. Pool deck and leakage into basement/garage repaired by replacement of elastomeric 
membrane below pool deck.  

 
2. Exterior Spalling repaired 

 
3. Lobby Renovation 

 
4. New corridor lighting (Upper floors) 

 
5. New storefront for Managers office    

 
6. Upper floors upgraded – corridors and rooms are repainted and have new carpet 

 
7. Crown Molding Repairs, top 5 floors  

 
8. Roof flashing repaired next to Elevator room 

 
9. Rooftop signs and framework were stabilized/strengthened and painted 

  
10. ADA Access was improved on west side of property 

 
11. Courtyard repairs 

 
12. Two columns of bathroom window niches, painted and new stucco to match adjacent 

walls  
 

13. Reconstructing the concrete floor of vacant retail suite 

FUTURE REPAIR NEEDS - Identified Needs for Maintenance, (Source: PARTNER report, 
dated May 8, 2015)-  
 

1. Repair cracked or spalled cornices – Inspect all areas of spalling for evidence of 
cracking, or where there is exposed rebar that may need to be replaced due to rust  

 
2. Repair cracked moldings or other decorative items  
 
3. Replace fabric awnings 
 
4. Replace primary entrance door on south elevation 
 
5. Replace all glazing compound, (hardened/cracked) on steel sash windows  

 
6. Scrape paint, removed rust, prepare and repaint steel framed windows   

 
7. Replace built-up roof membrane, either with new rolled asphalt, or replacement material   

 
8. Replace parapet sheet metal coping 

 
9. Repair skylights, including framing, and install new flashing at base 
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10. Replace aluminum branch wiring throughout building.  

11. Replace toilets with low flow, as needed over time  

12. Replace corroded cold water pipe joint connector on roof 
 

13. Repaint exteriors (ongoing, cyclical over 10 year cycle) 

14. Repair cracks and spalled cornices and moldings at building exterior (ongoing)  

15. Restoring wood sash windows – long term maintenance over time.  

16. Replacing built up roofing or apply alternate coating  

17. Performing annual roof maintenance  

18.  Retrofitting existing stair handrail/guardrail (will need variance from code requirements 
due to primary significance as historic feature, coordinate with Office of Historic 
Resources) 

19. Removing vinyl wall covering and repainting surfaces 

20. Replacing cracked floor tiles  

21. Replacing apartment unit appliances, ongoing  

22. Replacing air conditioning units  

23. Replacing wood shims under the air conditioning units  

24. Replacing heat pump units  

25. Replacing condensing units  

26. Eventual replacement of in-use central hot water heater and storage tanks  

27. Replacing steam boiler or as an alternate, removing steam boiler  

28. Replacing cast iron waste drain pipes  

29. Replacing galvanized domestic water lines with copper  

30. Upgrading the main electrical switchgear serving the property  
 

31. Removing abandoned central water heater and storage tanks  
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MILLS ACT AND PRESERVATION PRIORITIES   
 
The items below are prioritized from the previous lists.  These items are related to preservation 
concerns impacting to historic features or appearance.  This is based on the assumption of a ten 
year planning horizon for an ongoing maintenance plan.  
 
Specific cost estimates and repair specifications will be submitted as part of the Mills Act 
Application that will be sequential to this report.   
 
 

1. Replace aluminum branch wiring:  Years 5-10, as needed  

2. Perform fire extinguisher inspection: Ongoing, as required by code, All Years, 1-10 

3. Replacing corroded cold water pipe joint connector on roof:  Year 1   

4. Repainting exterior:  Lower stories, Year 1-2, Upper stories, Year 7-10  

5. Repairing cracks and spalled cornices and moldings at building exterior – Year 1  

6. Replacing fabric awnings: Year 1 

7. Restoring door finishes: Year 2  

8. Removing/replacing cracked glazing compound at steel sash windows: Year 1  
 

9. Restoring/Repairing wood framed windows: Years 1-2 

10. Replacing built up roofing with rolled asphalt, or substitute material: Year 3   

11. Restoring skylight: Year 2  

12. Performing annual roof maintenance: Ongoing, Years 1-10  

13. Removing vinyl wall covering and repainting interior surfaces: Years 5-10  

14. Performing sectional, full-depth concrete slab replacement at corroded and spalled 
conditions to the basement ceiling (courtyard plaza slab):  Years 3-5  

15. Replacing cracked floor tiles: Year 1  

16. Repairing moisture damaged ceiling in former restaurant: Year 1  

17. Replacing apartment unit appliances:  Ongoing, as needed, Years 1-10  

18. Replacing air conditioning units:  Ongoing, as needed, Years 1-10  

19. Replacing wood shims under the air conditioning units: Ongoing, as needed, Years 1-10  

20. Replacing heat pump units: Ongoing, as needed, Years 1-10  
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21. Replacing condensing units: Ongoing, as needed, Years 1-10  

22. Removing abandoned central water heater and storage tanks: Year 5   

23. Eventual replacement of in-use central hot water heater and storage tanks: As needed, 
Year 1-5  

24. Replacing steam boiler or as an alternate, removing steam boiler: As needed, Year 1-5 

25. Replacing cast iron waste drain pipes: As needed, Year 5-10   

26. Replacing galvanized domestic water lines with copper:  As needed, Year 5-10 

27. Upgrading the main electrical switchgear serving the property: As needed, Year 5-10 
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APPENDIX   
 
The Secretary of the Interior’s Standards for Rehabilitation 
 
Rehabilitation is defined as the act or process of making possible a compatible use for a property 
through repair, alterations, and additions while preserving those portions or features which 
convey its historical, cultural, or architectural values. 
 

1. A property will be used as it was historically or be given a new use that requires minimal 
change to its distinctive materials, features, spaces, and spatial relationships. 

 
2. The historic character of a property will be retained and preserved. The removal of 

distinctive materials or alteration of features, spaces, and spatial relationships that 
characterize a property will be avoided. 

 
3. Each property will be recognized as a physical record of its time, place, and use. 

Changes that create a false sense of historical development, such as adding conjectural 
features or elements from other historic properties, will not be undertaken. 
 

4. Changes to a property that have acquired historic significance in their own right will be 
retained and preserved. 
 

5. Distinctive materials, features, finishes, and construction techniques or examples of 
craftsmanship that characterize a property will be preserved. 
 

6. Deteriorated historic features will be repaired rather than replaced. Where the severity of 
deterioration requires replacement of a distinctive feature, the new feature will match the 
old in design, color, texture, and, where possible, materials. Replacement of missing 
features will be substantiated by documentary and physical evidence. 
 

7. Chemical or physical treatments, if appropriate, will be undertaken using the gentlest 
means possible. Treatments that cause damage to historic materials will not be used. 
 

8. Archeological resources will be protected and preserved in place. If such resources must 
be disturbed, mitigation measures will be undertaken. 

 
9. New additions, exterior alterations, or related new construction will not destroy historic 

materials, features, and spatial relationships that characterize the property. The new work 
shall be differentiated from the old and will be compatible with the historic materials, 
features, size, scale and proportion, and massing to protect the integrity of the property 
and its environment. 

 
10.  New additions and adjacent or related new construction will be undertaken in such a 

manner that, if removed in the future, the essential form and integrity of the historic 
property and its environment would be unimpaired. 
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A floor plan, the arrangement of spaces, and features and applied finishes may be individually or collectively important in 
defining the historic character of the building and the purpose for which it was constructed. Thus, their identification, reten
tion, protection, and repair should be given prime consideration in every preservation project. Caution should be exercised in 
developing plans that would radically change character-defining spaces or that would obscure, damage or destroy interior 
features or finishes . 

While the exterior of a building may be its most 
prominent visible aspect, or its " public face," its in
terior can be even more important in conveying the 
building's history and development over time. 
Rehabilitation within the context of the Secretary of 
the Interior's Standards for Rehabilitation calls for the 
preservation of exterior and interior portions or 
features of the building that are significant to its 
historic, architectural and cultural values . 

Interior components worthy of preservation may in
clude the building'S plan (sequence of spaces and cir
culation patterns), the building'S spaces (rooms and 
volumes), individual architectural features, and the 
various finishes and materials that make up the 
walls, floors, and ceilings . A theater auditorium or 
sequences of rooms such as double parlors or a lobby 
leading to a stairway that ascends to a mezzanine 
may comprise a building'S most important spaces . In
dividual rooms may contain notable features such as 
plaster cornices, millwork, parquet wood floors, and 
hardware . Paints, wall coverings, and finishing 
techniques such as graining, may provide color, tex
ture, and patterns which add to abuilding's unique 
character. 

Virtually all rehabilitations of historic buildings in
volve some degree of interior alteration, even if the 
buildings are to be used for their original purpose . 
Interior rehabilitation proposals may range from 
preservation of existing features and spaces to total 
reconfigurations . In some cases, depending on the 
building, restoration may be warranted to preserve 
historic character adequately; in other cases, extensive 
alterations may be perfectly acceptable . 

This Preservation Brief has been developed to assist 
building owners and architects in identifying and 
evaluating those elements of a building'S interior that 

contribute to its historic character and in planning for 
the preservation of those elements in the process of 
rehabilitation . The guidance applies to all building 
types and styles, from 18th century churches to 20th 
century office buildings . The Brief does not attempt 
to provide specific advice on preservation techniques 
and treatments, given the vast range of buildings, but 
rather suggests general preservation approaches to 
guide construction work. 

Identifying and Evaluating the Importance 
of Interior Elements Prior to Rehabilitation 

Before determining what uses might be appropriate 
and before drawing up plans, a thorough professional 
assessment should be undertaken to identify those 
tangible architectural components that, prior to 
rehabilitation, convey the building's sense of time 
and place-that is , its "historic character." Such an 
assessment, accomplished by walking through and 
taking account of each element that makes up the in
terior, can help ensure that a truly compatible use for 
the building, one that requires minimal alteration to 
the building, is selected. 

Researching The Building's History 

A review of the building'S history will reveal why 
and when the building achieved significance or how 
it contributes to the significance of the district . This 
information helps to evaluate whether a particular 
rehabilitation treatment will be appropriate .to the 
building and whether it will preserve those tangible 
components of the building that convey its 
significance for association with specific events or 
persons along with its architectural importance. In 
this regard, National Register files may prove useful 
in explaining why and for what period of time the 



building is significant. In some cases research may 
show that later alterations are significant to the 
building; in other cases, the alterations may be 
without historical or architectural merit, and may be 
removed in the rehabilitation. 

Identifying Interior Elements 

Interiors of buildings can be seen as a series of 
primary and secondary spaces. The goal of the 
assessment is to identify which elements contribute to 
the building's character and which do not. 
Sometimes it will be the sequence and flow of spaces, 
and not just the individual rooms themselves, that 
contribute to the building's character. This is par
ticularly evident in buildings that have strong central 
axes or those that are consciously asymmetrical in 
design. In other cases, it may be the size or shape of 
the space that is distinctive. The importance of some 
interiors may not be readily apparent based on a 
visual inspection; sometimes rooms that do not ap
pear to be architecturally distinguished are associated 
with important persons and events that occurred 
within the building. 

Primary spaces, are found in all buildings, both 
monumental and modest. Examples may include 
foyers, corridors, elevator lobbies, assembly rooms, 
stairhalls, and parlors. Often they are the places in 
the building that the public uses and sees; sometimes 
they are the most architecturally detailed spaces in 
the building, earefully proportioned and finished with 
costly materials. They may be functionally and ar
chitecturally related to the building's external ap
pearance. In a simpler building, a primary space may 
be distinguishable only by its location, size, propor
tions, or use. Primary spaces are always important to 
the character of the building and should be 
preserved. 

Secondary spaces are generally more utilitarian in 
appearance and size than primary spaces. They may 
include areas and rooms that service the building, 
such as bathrooms, and kitchens. Examples of 
secondary spaces in a commercial or office structure 
may include storerooms, service corridors, and in 
some cases, the offices themselves. Secondary spaces 
tend to be of less importance to the building and may 
accept greater change in the course of work without 
compromising the building's historic character. 

Spaces are often designed to interrelate both visu
ally and functionally. The sequence of spaces, such 
as vestibule-haIl-parlor or foyer-Iobby-stair-auditorium 
or stairhall-corridor-classroom, can define and express 
the building's historic function and unique character. 
Important sequences of spaces should be identified 
and retained in the rehabilitation project. 

Floor plans may also be distinctive and 
characteristic of a style of architecture or a region. Ex
amples include Greek Revival and shotgun houses. 
Floor plans may also reflect social, educational, and 
medical theories of the period. Many 19th century 
psychiatric institutions, for example, had plans based 
on the ideas of Thomas Kirkbride, a Philadelphia doc
tor who authored a book on asylum design. 

In addition to evaluating the relative importance of 
the various spaces, the assessment should identify ar
chitectural features and finishes that are part of the 

2 

Figure 1. This architect-designed interior reflects early 20th' cen
tury American taste: the checkerboard tile floor, wood wainscot, 
coffered ceiling, and open staircase are richly detailed and crafted 
by hand. Not only are the individual architectural features worthy 
of preservation, but the planned sequence of spaces-entry hall, 
stairs, stair landings, and loggia-imparts a grandeur that is 
characteristic of high style residences of this period. This interior 
is of Greystone, Los Angeles, California. Photography for HABS 
by Jack E. Boucher 

Figure 2. The interiors of mills and industrial buildings frequently 
are open, unadorned spaces with exposed structural elements. 
While the new uses to which this space could be put are many
retail, residential, or office-the generous floor-to-ceiling height 
and exposed truss system are important character-defining features 
and should be retained in the process of rehabilitation. 
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Figure 3. The floor plan at left is characteristic of many 19th century Greek Revival houses, with large rooms flanking a central hall. 
In the process of rehabilitation, the plan (at right) was drastically altered to accommodate two duplex apartments. The open stair was 
replaced with one that is enclosed, two fireplaces were eliminated, and Greek Revival trim around windows and doors was removed. 
The symmetry of the rooms themselves was destroyed with the insertion of bathrooms and kitchens. Few vestiges of the 19th century 
interior survived the rehabilitation. Drawing by Neal A. Vogel 

Figure 4. Many institutional buildings possess distinctive spaces 
or floor plans that are important in conveying the significance of 
the property. Finding new compatible uses for these buildings and 
preserving the buildings ' historic character can be a difficult, if 
not impossible, task. One such case is Mechanics Hall in 
Worcester, Massachusetts, constructed between 1855 and 1857. 
This grand hall, which occupies the entire third floor of the 
building, could not be subdivided without destroying the integrity 
of the space. 

interior's history and character. Marble or wood 
wainscoting in corridors, elevator cabs, crown 
molding, baseboards, mantels, ceiling medallions, 
window and door trim, tile and parquet floors, and 
staircases are among those features that can be found 
in historic buildings . Architectural finishes of note 
may include grained woodwork, marbleized columns, 
and plastered walls. Those features that are 
characteristic of the building's style and period of 
construction should, again, be retained in the 
rehabilitation. 

Figure 5. The interior of a simply detailed worker's house of the 
19th century may be as important historically as the richly or
namented interior seen in figure 1. Although the interior of this 
house has not been properly maintained, the wide baseboards, flat 
window trim, and four-panel door are characteristic of workers ' 
housing during this period and deserve retention during 
rehabilitation. 

Features and finishes, even if machine-made and 
not exhibiting particularly fine craftsmanship, may be 
character-defining; these would include pressed metal 
ceilings and millwork around windows and doors. 
The interior of a plain, simple detailed worker's 
house of the 19th century may be as important 
historically as a richly ornamented, high-style 
townhouse of the same period. Both resources, if 
equally intact, convey important information about 
the early inhabitants and deserve the same careful at
tention to detail in the preservation process. 
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The location and condition of the building's existing 
heating, plumbing, and electrical systems also need 
to be noted in the assessment. The visible features of 
historic systems-radiators, grilles, light fixtures, 
switchplates, bathtubs, etc.-can contribute to the 
overall character of the building, even if the systems 
themselves need upgrading. 

Assessing Alterations and Deterioration 

In assesessing a building's interior, it is important 
to ascertain the extent of alteration and deterioration 
that may have taken place over the years; these fac
tors help determine what degree of change is ap
propriate in the project. Close examination of existing 
fabric and original floorplans, where available, can 
reveal which alterations have been additive, such as 
new partitions inserted for functional or structural 
reasons and historic features covered up rather than 
destroyed. It can also reveal which have been sub
tractive, such as key walls removed and architectural 
features destroyed. If an interior has been modified 
by additive changes and if these changes have not ac
quired significance, it may be relatively easy to 
remove the alterations and return the interior to its 
historic appearance. If an interior has been greatly 
altered through subtractive changes, there may be 
more latitude in making further alterations in the 
process of rehabilitation because the integrity of the 
interior has been compromised. At the same time, if 
the interior had been exceptionally significant, and 
solid documentation on its historic condition is 
available, reconstruction of the missing features may 
be the preferred option. 

It is always a recommended practice to photograph 
interior spaces and features thoroughly prior to 
rehabilitation. Measured floor plans showing the ex
isting conditions are extremely useful. This documen
tation is invaluable in drawing up rehabilitation plans 
and specifications and in assessing the impact of 
changes to the property for historic preservation cer
tification purposes. 

Drawing Up Plans and Executing Work 

If the historic building is to be rehabilitated, it is 
critical that the new use not require substantial altera
tion of distinctive spaces or removal of character
defining architectural features or finishes. If an in
terior loses the physical vestiges of its past as well as 
its historic function, the sense of time and place 
associated both with the building and the district in 
which it is located is lost. 

The recommended approaches that follow address 
common problems associated with the rehabilitation 
of historic interiors and have been adapted from the 
Secretary of the Interior's Standards for Rehabilitation 
and Guidelines for Rehabilitating Historic Buildings. 
Adherence to these suggestions can help ensure that 
character-defining interior elements are preserved in 
the process of rehabilitation. The checklist covers a 
range of situations and is not intended to be all
inclusive . Readers are strongly encouraged to review 
the full set of guidelines before undertaking any 
rehabilitation project. 
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Figure 6. This corridor, located in the historic Monadnock 
Building in Chicago, has glazed walls, oak trim, and marble 
wainscotting, and is typical of those found in late 19th and early 
20th century office buildings. Despite the simplicity of the 
features, a careful attention to detail can be noted in the patterned 
tile floor, bronze mail chute, and door hardware. The retention of 
corridors like this one should be a priority in rehabilitation proj
ects involving commercial buildings. 

Figure 7. When the Monadnock Building was rehabilitated, ar
chitects retained the basic floor plan on the upper floors consisting 
of a double-loaded corridor with offices opelling onto it. The 
original floor-to-ceiling height in the corridors and outside 
offices-the most important spaces-was maintained by installing 
needed air conditioning ductwork in the less important anterooms. 
In this way, the most significant interior spaces were preserved 
intact. Drawing by Neal A. Vogel 



Recommended Approaches for Rehabilitating Historic Interiors 

1. Retain and preserve floor plans and interior 
spaces that are important in defining the overall 
historic character of the building. This includes the 
size, configuration, proportion, and relationship of 
rooms and corridors; the relationship of features to 
spaces; and the spaces themselves such as lobbies, 
reception halls, entrance halls, double parlors, 
theaters, auditoriums, and important industrial or 
commercial use spaces. Put service functions 
required by the building's new use, such as 
bathrooms, mechanical equipment, and office 
machines, in secondary spaces. 
2. Avoid subdividing spaces that are characteristic 
of a building type or style or that are directly 
associated with specific persons or patterns of 
events. Space may be subdivided both vertically 
through the insertion of new partitions or horizon
tally through insertion of new floors or mez
zanines. The insertion of new additional floors 
should be considered only when they will not 
damage or destroy the structural system or 
obscure, damage, or destroy character-defining 
spaces, features, or finishes . If rooms have already 
been subdivided through an earlier insensitive 
renovation, consider removing the partitions and 
restoring the room to its original proportions and 
size. 
3. Avoid making new cuts in floors and ceilings 
where such cuts would change character-defining 
spaces and the historic configuration of such 
spaces. Inserting of a new atrium or a lightwell is 
appropriate only in very limited situations where 
the existing interiors are not historically or architec
turally distinguished. 
4. A void installing dropped ceilings below or
namental ceilings or in rooms where high ceilings 
are part of the building's character. In addition to 
obscuring or destroying significant details, such 
treatments will also change the space's propor
tions. If dropped ceilings are installed in buildings 
that lack character-defining spaces, such as mills 
and factories, they should be well set back from 
the windows so they are not visible from the 
exterior. 
5. Retain and preserve interior features and 
finishes that are important in defining the overall 
historic character of the building. This might in
clude columns, doors, cornices, baseboards, 
fireplaces and mantels, paneling, light fixtures, 
elevator cabs, hardware, and flooring; and 
wallpaper, plaster, paint, and finishes such as sten
ciling, marbleizing, and graining; and other 

decorative materials that accent interior features 
and provide color, texture, and patterning to walls, 
floors, and ceilings. 
6. Retain stairs in their historic configuration and 
location. If a second means of egress is required, 
consider constructing new stairs in secondary 
spaces. (For guidance on designing compatible new 
additions, see Preservation Brief 14, "New Exterior 
Additions to Historic Buildings.") The application 
of fire-retardant coatings, such as intumescent 
paints; the installation of fire suppression systems, 
such as sprinklers; and the construction of glass 
enclosures can in many cases permit retention of 
stairs and other character-defining features. 
7. Retain and preserve visible features of early 
mechanical systems that are important in defining 
the overall historic character of the building, such 
as radiators, vents, fans, grilles, plumbing fixtures, 
switchplates, and lights. If new heating, air condi
tioning, lighting and plumbing systems are in
stalled, they should be done in a way that does 
not destroy character-defining spaces, features and 
finishes. Ducts, pipes, and wiring should be in
stalled as inconspicuously as possible: in secondary 
spaces, in the attic or basement if possible, or in 
closets. 
8. Avoid "furring out" perimeter walls for insula
tion purposes. This requires unnecessary removal 
of window trim and can change a room's propor
tions. Consider alternative means of improving 
thermal performance, such as installing insulation 
in attics and basements and adding storm 
windows. 
9. Avoid removing paint and plaster from tradi
tionally finished surfaces, to expose masonry and 
wood. Conversely, avoid painting previously un
painted millwork. Repairing deteriorated plaster
work is encouraged. If the plaster is too 
deteriorated to save, and the walls and ceilings are 
not highly ornamented, gypsum board may be an 
acceptable replacement material. The use of paint 
colors appropriate to the period of the building's 
construction is encouraged. 
10. Avoid using destructive methods-propane and 
butane torches or sandblasting-to remove paint or 
other coatings from historic features . Avoid harsh 
cleaning agents that can change the appearance of 
wood. (For more information regarding appropriate 
cleaning methods, consult Preservation Brief 6, 
" Dangers of Abrasive Cleaning to Historic 
Buildings.' ') 
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Figure 8. Furring out exterior walls to add insulation and suspending new ceilings to hide ductwork and wiring can change a room 's 
proportions and can cause interior features to appear fragmented. In this case, a school was converted into apartments, and individual 
classrooms became living rooms, bedrooms, and kitchens. On the left is an illustration of a classroom prior to rehabilitation; note the 
generous floor-to-ceiling height, wood wainscotting, molded baseboard, picture molding, and Eastlake Style door and window trim. After 
rehabilitation, on the right, only fragments of the historic detailing survive: the ceiling has been dropped be/ow the picture molding, the 
remaining wainscotting appears to be randomly placed, and some of the window trim has been obscured. Together with the subdivision 
of the classrooms, these rehabilitation treatments prevent a clear understanding of the original classroom 's design and space. If thermal 
performance must be improved, alternatives to furring out walls and suspending new ceilings, such as installing insulation in attics and 
basements, should be considered. Drawings by Neal A. Vogel 

Figure 9. The tangible reminders of early mechanical systems can 
be worth saving. In this example, in the Old Post Office in 
Washington, D. c., radiators encircle Corinthian columns in a 
decorative manner. Note, too, the period light fixtures. These 
features were retained when the building was rehabilitated as 
retail and office space. Photo: Historic American Buildings Survey 
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Figure 10. In this case plaster has been removed from perimeter 
walls, leaving brick exposed. In removing finishes from historic 
masonry walls, not only is there a loss of historic finish, but raw, 
unfinished walls are exposed, giving the interior an appearance it 
never had. Here, the exposed brick is of poor quality and the 
mortar joints are wide and badly struck. Plaster should have been 
retained and repaired, as necessary. 



Figure 11. These dramatic "before" and "after" photographs show a severely deteriorated space restored to its original elegance: plaster 
has been repaired and painted, the scagliola columns have been restored to match marble using traditional craft techniques, and missing 
decorative metalwork has been re-installed in front of the windows. Although some reorganization of the space took place, notably the 
relocation of the front desk, the overall historic character of the space has been preserved. These views are of the lobby in the Willard 
Hatel, Washington , D.C. Credit: Commercial Photographers (left); Carol M. Highsmith (right) 

Meeting Building, Life Safety and Fire 
Codes 

Buildings undergoing rehabilitation must comply 
with existing building, life safety and fire codes. The 
application of codes to specific projects varies from 
building to building, and town to town. Code re
quirements may make some reuse proposals imprac
tical; in other cases, only minor changes may be 
needed to bring the project into compliance. In some 
situations, it may be possible to obtain a code 
variance to preserve distinctive interior features. (It 
should be noted that the Secretary's Standards for 
Rehabilitation take precedence over other regulations 
and codes in determining whether a rehabilitation 
project qualifies for Federal tax benefits.) A thorough 
understanding of the applicable regulations and close 
coordination with code officials, building inspectors, 
and fire marshals can prevent the alteration of signifi
cant historic interiors. 

Sources of Assistance 

Rehabilitation and restoration work should be 
undertaken by professionals who have an established 
reputation in the field. 

Given the wide range of interior work items, from 
ornamental plaster repair to marble cleaning and the 
application of graining, it is possible that a number of 
specialists and subcontractors will need to be brought 
in to bring the project to completion. State Historic 
Preservation Officers and local preservation organiza
tions may be a useful source of information in this 
regard. Good sources of information on appropriate 
preservation techniques for specific interior features 
and finishes include the Bulletin of the Association for 
Preservation Technology and The Old-House Journal; 
other useful publications are listed in the 
bibliography. 

Protecting Interior Elements During 
Rehabilitation 

Architectural features and finishes to be preserved 
in the process of rehabilitation should be clearly 
marked on plans and at the site. This step, along with 
careful supervision of the interior demolition work 
and protection against arson and vandalism, can pre
vent the unintended destruction of architectural 
elements that contribute to the building's historic 
character. 

Protective coverings should be installed around 
architectural features and finishes to avoid damage in 
the course of construction work and to protect 
workers. Staircases and floors, in particular, are sub
jected to dirt and heavy wear, and the risk exists of 
incurring costly or irreparable damage. In most cases, 
the best, and least costly, preservation approach is to 
design and construct a protective system that enables 
stairs and floors to be used yet protects them from 
damage. Other architectural features such as mantels, 
doors, wainscotting, and decorative finishes may be 
protected by using heavy canvas or plastic sheets. 

Summary 

In many cases, the interior of a historic building is 
as important as its exterior. The careful identification 
and evaluation of interior architectural elements, after 
undertaking research on the building's history and 
use, is critically important before changes to the 
building are contemplated. Only after this evaluation 
should new uses be decided and plans be drawn up. 
The best rehabilitation is one that preserves and pro
tects those rooms, sequences of spaces, features and 
finishes that define and shape the overall historic 
character of the building. 



This Preservation Brief is based on a discussion paper 
prepared by the author for a National Park Service 
regional workshop held in March, 1987, and on a 
paper written by Gary Hume, "Interior Spaces in 
Historic Buildings," October, 1987. Appreciation is 
extended to the staff of Technical Preservation Serv
ices Branch and to the staff of NPS regional offices 
who reviewed the manuscript and provided many 
useful suggestions. Special thanks are given to Neal 
A. Vogel, a summer intern with the NPS, for many 
of the illustrations in this Brief. 

This publication has been prepared pursuant to the 
National Historic Preservation Act of 1966, as 
amended. Preservation Briefs 18 was developed 
under the editorship of Lee H. Nelson, FAIA, Chief, 
Preservation Assistance Division, National Park Serv
ice, U.S. Department of the Interior, P.O. Box 37127, 
Washington, D.C. 20013-7127. Comments on the 
usefulness of this information are welcomed and may 
be sent to Mr. Nelson at the above address. This 
publication is not copyrighted and can be reproduced 
without penalty. Normal procedures for credit to the 
author and the National Park Service are appreciated. 
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The storefront is the most important architectural feature 
of many historic commercial buildings. It also plays a 
crucial role in a store's advertising and merchandising 
strategy to draw customers and increase business. Not 
surprisingly, then, the storefront has become the feature 
most commonly altered in a historic commercial building. 
In the process, these alterations may have completely 
changed or destroyed a building's distinguishing architec
tural features that make up its historic character. 

• if the original storefront has survived largely intact but 
is in a deteriorated condition, what repairs should be 
undertaken 7 

• if the storefront has been modernized at a later date, 
should the later alterations be kept or the building 
restored to its original appearance or an entirely new 
design chosen 7 

• if the building's original retail use is to be changed to 
office or residential, can the commercial appearance of 
the building be retained while accommodating the new 
use7 

As more and more people come to recognize and appre
ciate the architectural heritage of America's downtowns, 
however, a growing interest can be seen in preserving the 
historic character of commercial buildings. The sensitive 
rehabilitation of storefronts can result not only in in
creased business for the owner but can also provide evi
dence that downtown revitalization efforts are succeeding 
(see figure 1). 

Once a decision is made to rehabilitate a historic com
mercial building, a series of complex decisions faces the 
owner, among them: 

This Preservation Brief is intended to assist owners, ar
chitects, and planning officials in answering such ques
tions about how to evaluate and preserve the character of 
historic storefronts. In so doing, it not only addresses the 
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Figure 1. Inapprop.rzat~ st~retr.0n~ al~erations over the years- metal cladding, oversized signs and canopies-have detracted from 
the character of thiS hlSto,,!c dlstr~ct In Van Buren, Arkansas. A carefully considered rehabilitation plan for Main Street, including 
the removal o( poorly ~eslgned SignS, false fronts and the selection of an appropriate exterior paint color palette, serves to 
enhance the vISual environment and preserves the district's sense of time and place. Photo above: Bob Dunn; Drawing, David Fitts 
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basic design issues associated with storefront rehabilita
tion, but recommends preservation treatments as well . 
Finally, although the Brief focuses on storefront rehabilita
tion, it is important to review this specific work in the 
broader context of preserving and maintaining the overall 
structure. Money spent on storefront rehabilitation may 
be completely wasted if repair and maintenance problems 
on the rest of the building are neglected. 

Historical Overview 
Commercial establishments of the 18th and early 19th cen
turies were frequently located on the ground floor of 
buildings and, with their residentially scaled windows and 
doors, were often indistinguishable from surrounding 
houses. In some cases, however, large bay or oriel win
dows comprised of small panes of glass set the shops 
apart from their neighbors. Awnings of wood and canvas 
and signs over the sidewalk were other design features 
seen on some early commercial buildings. The ground 
floors of large commercial establishments,especially in the 
first decades of the 19th century, were distinguished by 
regularly spaced, heavy piers of stone or brick, infilled 
with paneled doors or small paned window sash. Entrances 
were an integral component of the facade, typically not 
given any particular prominence although sometimes 
wider than other openings. 

The ready availability of architectural cast iron after the 
1840's helped transform storefront design as architects and 
builders began to experiment using iron columns and 
lintels at the ground floor level. Simultaneous advances in 
the glass industry permitted manufacturing of large panes 
of glass at a reasonable cost. The combination of these 
two technical achievements led to the storefront as we 
know it today-large expanses of glass framed by thin 
structural elements. The advertisement of the merchant 
and his products in the building facade and display win
dows quickly became critical factors in the competitive 
commercial atmosphere of downtowns. In the grouping of 
these wide-windowed facades along major commercial 
streets, the image of America's cities and towns radically 
changed. 

The first cast iron fronts were simple post-and-lintel 
construction with little decoration. As iron craftsmen 
became more adept and as more ornate architectural 
styles became popular, cast iron fronts were given 
Italianate, Venetian Gothic, and French Second Empire 
details. Cast iron storefronts could be selected directly 
from catalogs, which began to appear in the early 1850's. 
Standardized sills, columns, and lintels could be arranged 
to create fronts of all sizes, styles and configurations. In 
the 1870's sheet metal storefronts became popular; they 
were also sold in standardized sizes and configurations 
through manufacturers' catalogs (see figure 2). 

The typical 19th century storefront consisted of single 
or double doors flanked by display windows (see figure 
3). The entrance was frequently recessed, not only to pro
tect the customer from inclement weather but to increase 
the amount of space in which to display merchandise. In 
some cases an additional side door provided access to the 
upper floors. Thin structural members of cast iron or 
wood, rather than masonry piers, usually framed the 
storefront. The windows themselves were raised off the 
ground by wood, cast iron or pressed metal panels or 
bulkheads; frequently, a transom or series of transoms 
(consisting of single or multiple panes of glass) were 
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Figure 2. These 19th century galvanized iron storefronts could be 
purchased from George L. Mesker & Co . in Evansville, Indiana . 

pediment ________ -;; __ 

cornice - ______ _ 

window sill 

transom 

display window 

pilaster -------

lower window panel 

Figure 3 . Become familiar with the architectural features typical 
of historic commercial buildings. A close look at a storefront's 
construction materials, features and relationship to the upper 
stories will help in determining how much of the original facade 
remains. 

This particular storefront is No. 4016 in the George L. Mesker 
and Company catalog of 1905. One of Mesker's most popular 
designs, it featured cast-iron sills, columns and lintels, galvanized 
iron lintel and main cornice, window caps and pediment. 



placed above each window and door. The signboard 
above the storefront (the fascia covering the structural 
beam) became a prominent part of the building. Canvas 
awnings, or in some cases tin or wooden canopies, often 
shaded storefronts of the late 19th century. Iron fronts 
were frequently put onto existing buildings as a way of 
giving them an up-to-date appearance. Except for expand
ing the display window area to the maximum extent possi
ble and the increasing use of canvas awnings, few major 
technical innovations in storefront design can be detected 
from the 1850's through 1900. 

The first decades of the 20th century saw the growing 
use of decorative transom lights (often using small 
prismatic glass panes) above display windows; in some 
cases, these transoms could be opened to permit air circu
lation into the store. Electric incandescent lights enabled 
store owners to call attention to their entrance and display 
windows and permitted nighttime shopping. In the 1920's 
and 1930's a variety of new materials were introduced 
into the storefront, including aluminum and stainless steel 
framing elements, pigmented structural glass (in a wide 
variety of colors), tinted and mirrored glass, glass block 
and neon. A bewildering number of proprietary products 
also appeared during this period, many of which went 
into storefronts including Aklo, Vitrolux, Vitrolite, and 
Extrudalite. Highly colored and heavily patterned marble 
was a popular material for the more expensive storefronts 
of this period. Many experiments were made with recessed 
entries, floating display islands, and curved glass. The 
utilization of neon lighting further transformed store signs 
into elaborate flashing and blinking creations. During this 
period design elements were simplified and streamlined; 
transom and signboard were often combined. Signs utilized 
typefaces for the period, including such stylized lettering 
as "Broadway," "Fino" and "Monogram." Larger buildings 
of this period, such as department stores, sometimes had 
fixed metal canopies, with lighting and signs as an integral 
component of the fascia (see figure 4). 

Because commercial architecture responds to a variety 
of factors-environmental, cultural, and economic, 
distinct regional variations in storefronts can be noted. 
Fixed metal canopies supported by guy wires, for exam
ple, were common in late 19th and early 20th century 
storefronts in southern states where it was advantageous 
to have shaded entrances all year long. Such a detail was 
less common in the northeast where moveable canvas 
awnings predominated. These awnings could be lowered 
in summer to keep buildings cooler and raised in winter 
when sunlight helps to heat the building. 

Evaluating the Storefront 

The important key to a successful rehabilitation of a 
historic commercial building is planning and selecting 
treatments that are sensitive to the architectural character 
of the storefront. As a first step, it is therefore essential to 
identify and evaluate the existing storefront's construction 
materials; architectural features; and the relationship of 
those features to the upper stores (see figure 5). This 
evaluation will permit a better understanding of the store
front's role in, and significance to, the overall design of 
the building. A second and equally important step in 
planning the rehabilitation work is a careful examination 
of the storefront's physical conditions to determine the ex-

tent and nature of rehabilitation work needed (see figure 
6). In most cases, this examination is best undertaken by a 
qualified professional. 

Figure 4. This storefront in New York City designed by Ray
mond Loewy typifies the streamlined look of the 1930's. Added 
to an earlier buiding, the front utilizes glass, stainless steel and 
neon to make a modern statement. This is a good example of a 
later storefront which has acquired significance and should be re
tained in any rehabilitation. 

Figure 5 . In some cases, as in the storefront on the extreme left, 
it is a simple matter to determine original appearance by looking 
at neighboring storefronts. Removal of the board and batten 
fasciaboard, pent roof, and "colonial" style door, all of which 
could be undertaken at minimal cost, would restore the original 
proportions and lines of the building. Photo: Day Johnston 

Guidelines for Rehabilitating Existing Historic Storefronts 

1. Become familiar with the style of your building and the role 
of the storefront in the overall design. Oon't"earlyup" a front 
Avoid stock "lumberyard colonial" detailing such as coach 
lanterns, mansard overhangings, wood shakes, nonoperable 
shutters, and small paned windows except where they existed 
historically. 
2. Preserve the storefront's character even though there is a 
new use on the interior. If less exposed window area is 
desirable, consider the use of interior blinds and insulating 
curtains rather than altering the existing historic fabric. 
3. Avoid use of materials that were unavailable when the 
storefront was constructed; this includes vinyl and alumirlum 
siding, anodized aluminUJIl, mirrored or tinted glass, artificial 
stone, and brick veneer. 
4. Choose paint colors based on the building's historical 
appearance. In general do not coat surfaces that have never 
been painted. For 19th century storefronts, contrasting colors 
may be appropriate, but avoid too many different colors on a 
single facade. 
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Figure 6. Storefronts of the 1940's, 50's, and 60's were frequently 
installed by attaching studs or a metal grid over an early front 
and applying new covering materials. If the existing storefront is 
a relatively recent addition with little or no architectural merit, 
begin by removing the covering materials in several places as 
was done here. If this preliminary investigation reveals evidence 
of an earlier front, such as this cast-iron column, carefully 
remove the later materials to assess the overall condition of the 
historic storefront. The black mastic visible on the lower 
masonry panels was used for installing pigmented structural 
glass. Some attachment methods for modern facings , such as 
mastic or metal lath , may have seriously damaged the original 
fabric of the buiding, and this must be taken into account in the 
rehabilitation process. Photo: Bob Dunn 

The following questions should be taken into considera
tion in this two-part evaluation: 

Construction Materials, Features, 
and Design Relationships 

Storefront's Construction Materials: What are the con
struction materials? Wood? Metal? Brick or other 
masonry? A combination? 

Storefront's Architectural Features: What are the various 
architectural features comprising the storefront and how 
are they arranged in relationship to each other? 

• Supporting Columns/Piers: 
What do the columns or piers supporting the store

front look like? Are they heavy or light in appearance? 
Are they flush with the windows or do they protrude? 
Are they all structural elements or are some columns 
decorative? 

• Display Windows and Transoms: 
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Are the display windows and transoms single panes 
of glass or are they subdivided? Are they flush with the 

facade or are they recessed? What is the proportion of 
area between the display windows and transom? Are 
there window openings in the base panels to allow 
natural light into the basement? 

• Entrances: 
Are the entrances centered? Are they recessed? Is one 

entrance more prominent than the others? How is the 
primary retail entrance differentiated from other en
trances? Is there evidence that new entrances have been 
added or have some been relocated? Are the doors 
original or are they later replacements? 

• Decorative Elements: 
Are there any surviving decorative elements such as 

molded cornices, column capitals, fascia boards, 
brackets, signs, awnings or canopies? Is there a belt
course, cornice, or fascia board between the first and 
second floor? Are some elements older than others indi
cating changes over time? 

Storefront's Relationship to Upper Stories: Is there a dif
ference in materials between the storefront and upper 
stories? Were the storefront and floors above it created as 
an overall design or were they very different and unrelated 
to each other? 

It is also worthwhile to study the neighboring commer
cial buildings and their distinctive characteristics to look for 
similarities (canopies, lighting, signs) as well as differences. 
This can help determine whether the storefront in question 
is significant and unique in its own right and/ or whether 
it is significant as part of an overall commercial street
scape. 

Physical Condition 

Mild Deterioration: Do the surface materials need repair? 
Is paint flaking? Are metal components rusting? Do joints 
need recaulking where materials meet glass windows? 
Mild deterioration generally requires only maintenance 
level treatments. 

Moderate Deterioration: Can rotted or rusted or broken 
sections of material be replaced with new material to 
match the old? Can solid material (such as Carrara glass) 
from a non-conspicuous location be used on the historic 
facade to repair damaged elements? Do stone or brick 
components need repointing? Is the storefront watertight 
with good flashing connections? Are there leaky gutters or 
air conditioner units which drip condensation on the 
storefront? Is caulking needed? Moderate deterioration 
generally requires patching or splicing of the existing ele
ments with new pieces to match the deteriorated element. 

Severe Deterioration: Have existing facing materials 
deteriorated beyond repair through vandalism, settlement, 
or water penetration? Is there a loss of structural integ
rity? Is the material rusted through, rotted, buckling, 
completely missing? Are structural lintels sagging? Are 
support columns settled or out of alignment? Severe dete
rioration generally requires replacement of deteriorated 
elements as part of the overall rehabilitaton. 

In evaluating whether the existing storefront is worthy 
of preservation, recognize that good design can exist in 
any period; a storefront added in 1930 may have greater 
architectural merit than what is replaced (see figure 4). In 
commercial historic districts, it is often the diversity of 



styles and detailing that contribute to the character; 
removing a storefront dating from 1910 simply because 
other buildings in the district have been restored to their 
1860's appearance may not be the best preservation ap
proach. If the storefront design is a good example of its 
period and if it has gained significance over time, it 
should be retained as part of the historical evolution of 
the building (this architectural distinctiveness could also 
be an economic asset as it may attract attention to the 
building). 

Deciding a Course of Action 
The evaluation of the storefront's architectural features 
and physical condition will help determine the best course 
of action in the actual rehabilitation work. The following 
recommendations, adapted from the Secretary of the In
terior's "Standards for Rehabilitation" and the accom
panying interpretive guidelines, are designed to ensure 
that the historic commercial character of the building is 
retained in the rehabilitation process. 

If the original or significant storefront exists, repair and 
retain the historic features using recommended treatments 
(see following sections on rehabilitating metal, wood and 
masonry storefronts as well as the guidelines for rehabili
tating existing historic storefronts found on page 3 ). 

If the original or significant storefront no longer exists 
or is too deteriorated to save, undertake a contemporary 
design which is compatible with the rest of the buiding in 
scale, design, materials, color and texture; or undertake 
an accurate restoration based on historical research and 
physical evidence (see section on "Replacement Store
fronts"). Where an original or significant storefront no 
longer exists and no evidence exists to document its early 
appearance, it is generally preferable to undertake a con
temporary design that retains the commercial "flavor" of 
the building. The new storefront design should not draw 
attention away from the historic building with its detailing 
but rather should respect the existing historic character of 
the overall building. A new design that copies traditional 
details or features from neighboring buildings or other 
structures of the period may give the building a historical 
appearance which blends in with its neighbors but which 
never, in fact, existed. For this reason, use of conjectural 
designs, even if based on similar buildings elsewhere in 
the neighborhood or the availability of different architec
tural elements from other buildings or structures, is gen
erally not recommended. 

Rehabilitating Metal Storefronts 
Rehabilitating metal storefronts can be a complex and 
time-consuming task. Before steps are taken to analyze or 
treat deteriorated storefronts, it is necessary to know 
which metal is involved, because each has unique prop
erties and distinct preservation treatments. Storefronts 
were fabricated using a variety of metals, including cast 
iron, bronze, copper, tin, galvanized sheet iron, cast zinc, 
and stainless steel. Determining metallic composition can 
be a difficult process especially if components are en
crusted with paint. Original architect's specifications 
(sometimes available from permit offices, town halls, or 
records of the original owner) can be important clues in 
this regard and should be checked if at all possible. 

Iron-a magnetic, gray-white malleable metal, readily 
susceptible to oxidation. Cast iron, most commonly found 
in storefronts, is shaped by molds and can withstand great 
compressive loads. Rolled sheet iron, sometimes galvanized 
with zinc, also was used in storefront construction. Stain
less steel began to appear in storefronts after 1930. 

Zinc-a medium-hard, bluish-white metal, widely used 
as a protective coating for iron and steel. It is softer than 
iron and is nonmagnetic. 

Copper-a nonmagnetic, corrosion-resistant, malleable 
metal, initially reddish-brown but when exposed to the at
mosphere turns brown to black to green. 

Bronze and brass-nonmagnetic, abrasive-resistant 
alloys combining copper with varying amounts of zinc, 
lead, or tin. These copper alloys, more commonly found 
in office buildings or large department stores, range in 
color from lemon yellow to golden brown to green 
depending on their composition and are well suited for 
casting (see figure 7). 

Aluminum-a lightweight, nonmagnetic metal common
ly found on storefronts dating from the 1920's and 30's. 
Its brightness and resistance to corrosion has made it a 
popular storefront material in the 20th century. 

Figure 7. Part of a large office building constructed in Wash
ington, D. C. in 1928, this finely detailed bronze storefront is 
typical of many constructed during this period. It should be 
noted that the original grilles, spandrel panel and window above 
are all intact. Photo: David W. Look, AlA 

5 



Repair and Replacement of Metal 

Simply because single components of a storefront need 
repair or replacement should not be justification for 
replacing an entire storefront. Deteriorated metal architec
tural elements can be repaired by a variety of means, 
although the nature of the repair will depend on the ex
tent of the deterioration, the type of metal and its loca
tion, and the overall cost of such repairs. Patches can be 
used to mend, cover or fill a deteriorated area. Such 
patches should be a close match to the original material to 
prevent galvanic corrosion. Splicing-replacement of a 
small section with new material-should be undertaken on 
structural members only when temporary bracing has 
been constructed to carry the load. Reinforcing-or brac
ing the damaged element with additional new metal 
material-can relieve fatigue or overloading in some situa
tions. 

If metal components have deteriorated to a point where 
they have actually failed (or are missing), replacement is 
the only reasonable course of action. If the components 
are significant to the overall design of the storefront, they 
should be carefully removed and substituted with com
ponents that match the original in material, size and 
detailing (see figure 8). 

Figure 8. When the Grand Opera House in Wilmington , Dela
ware, was rehabilitated, missing cast-iron columns were cast of 
aluminum to match the original; in this particular case, because 
these columns do not carry great loads, aluminum proved to be 
successful substitute. Photo: John G. Waite 

Before going to the expense of reproducing the original, 
it may be useful to check salvage yards for compatible 
components. Missing parts of cast iron storefronts can be 
replaced by new cast iron members that are reproductions 
of the original. New wooden patterns, however, usually 
need to be made if the members are large. This procedure 
tends to be expensive (it is usually impossible to use ex
isting iron components as patterns to cast large elements 
because cast iron shrinks 115 inch per foot as it cools) . In 
some situations, less expensive substitute materials such as 
aluminum, wood, plastics, and fiberglass, painted to 
match the metal, can be used without compromising the 
architectural character of the resource. 

Cleaning and Painting 

Cast iron storefronts are usually encrusted with layers of 
paint which need to be removed to restore crispness to the 
details. Where paint build-up and rust are not severe 
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problems, handscraping and wire-brushing are viable 
cleaning methods. While it is necessary to remove all rust 
before repainting, it is not necessary to remove all paint. 
For situations involving extensive paint build-up and cor
rosion, mechanical methods such as low-pressure gentle 
dry grit blasting (80-100 psi) can be effective and eco
nomical, providing a good surface for paint. Masonry and 
wood surfaces adjacent to the cleaning area, however, 
should be protected to avoid inadvertent damage from the 
blasting. It will be necessary to recaulk and putty the 
heads of screws and bolts after grit blasting to prevent 
moisture from entering the joints. Cleaned areas should be 
painted immediately after cleaning with a rust-inhibiting 
primer to prevent new corrosion. Before any cleaning is 
undertaken, local codes should be checked to ensure com
pliance with environmental safety requirements . 

Storefronts utilizing softer metals (lead, tin), sheet metals 
(sheet copper), and plated metals (tin and terneplate) 
should not be cleaned mechanically (grit blasting) because 
their plating or finish can be easily abraded and damaged. 
It is usually preferable to clean these softer metals with a 
chemical (acid pickling or phosphate dipping) method. 
Once the surface of the metal has been cleaned of all cor
rosion, grease, and dirt, a rust-inhibiting primer coat 
should be applied. Finish coats especially formulated for 
metals, consisting of lacquers, varnishes, enamels or 
special coatings, can be applied once the primer has dried. 
Primer and finish coats should be selected for chemical 
compatibility with the particular metal in question. 

Bronze storefronts, common to large commercial office 
buildings and major department stores of the 20th cen
tury, can be cleaned by a variety of methods; since all 
cleaning removes some surface metal and patina, it should 
be undertaken only with good reason (such as the need to 
remove encrusted salts, bird droppings or dirt). Excessive 
cleaning can remove the texture and finish of the metal. 
Since this patina can protect the bronze from further 
corrosion, it should be retained if possible. If it is 
desirable to remove the patina to restore the original sur
face of the bronze, several cleaning methods can be used: 
chemical compounds including rottenstone and oil, whit
ing and ammonia, or precipitated chalk and ammonia, 
can be rubbed onto bronze surfaces with a soft, clean 
cloth with little or no damage. A number of commercial 
cleaning companies successfully use a combination of 5 % 
oxalic acid solution together with finely ground India 
pumice powder. Fine glass-bead blasting (or peening) and 
crushed walnut shell blasting also can be acceptable 
mechanical methods if carried out in controlled circum
stances under low (80-100 psi) pressure. Care should be 
taken to protect any adjacent wood or masonry from the 
blasting. 

The proper cleaning of metal storefronts should not be 
considered a "do-it-yourself" project. The nature and 
condition of the material should be assessed by a compe
tent professional, and the work accomplished by a com
pany specializing in such work. 

Rehabilitating Wooden Storefronts 
The key to the successful rehabilitation of wooden store
fronts is a careful evaluation of existing physical condi
tions. Moisture, vandalism, insect attack, and lack of 
maintenance can all contribute to the deterioration of 
wooden storefronts. Paint failure should not be mistaken-



ly interpreted as a sign that the wood is in poor condition 
and therefore irreparable. Wood is frequently in sound 
physical condition beneath unsightly paint. An ice pick or 
awl may be used to test wood for soundness-decayed 
wood that is jabbed will lift up in short irregular pieces; 
sound wood will separate in long fibrous splinters. 

Repair and Replacement of Wood 

Storefronts showing signs of physical deterioration can 
often be repaired using simple methods. Partially decayed 
wood can be patched, built up, chemically treated or con
solidated and then painted to achieve a sound condition, 
good appearance, and greatly extended life. 

To repair wood showing signs of rot, it is advisable to 
dry the wood; carefully apply a fungicide such as penta
chlorophenol (a highly toxic substance) to all decayed 
areas; then treat with 2 or 3 applications of boiled linseed 
oil (24 hours between applications). Afterward, fill cracks 
and holes with putty; caulk the joints between the various 
wooden members; and finally prime and paint the surface. 

Partially decayed wood may also be strengthened and 
stabilized by consolidation, using semi-rigid epoxies which 
saturate porous decayed wood and then harden. The con
solidated wood can then be filled with a semi-rigid epoxy 
patching compound, sanded and painted. More informa
tion on epoxies can be found in the publication "Epoxies 
for Wood Repairs in Historic Buildings," cited in the 
bibliography. 

Where components of wood storefronts are so badly 
deteriorated that they cannot be stabilized, it is possible to 
replace the deteriorated parts with new pieces (see figure 
9). These techniques all require skill and some expense, 
but are recommended in cases where decorative elements 
such as brackets or pilasters, are involved. In some cases: 
missing edges can be filled and rebuilt using wood putty 
or epoxy compounds. When the epoxy cures, it can be 
sanded smooth and painted to achieve a durable and 
waterproof repair. 

Figure 9. Rather than replace an entire wooden storefront when 
there is only localized deterioration, a new wooden component 
can be pieced-in, as seen here in this column base. The new 
wood will need to be given primer and top coats of a high qual
ity exterior paint-either an oil-base or latex system. Also wood 
that is flaking and peeling should be scraped and hand-sanded 
prior to repainting. Photo: H. Ward landl 

Repainting of Wood 

Wooden storefronts were historically painted to deter the 
harmful effects of weathering (moisture, ultraviolet rays 
from the sun, wind, etc.) as well as to define and accent 
architectural features . Repainting exterior woodwork is 
thus an inexpensive way to provide continued protection 
from weathering and to give a fresh appearance to the 
storefront. 

Before repainting, however, a careful inspection of all 
painted wood surfaces needs to be conducted in order to 
determine the extent of surface preparation necessary, that 
is, whether the existing layers of paint have deteriorated 
to the point that they will need to be partially or totally 
removed prior to applying the new paint. 

As a general rule, removing paint from historic exterior 
woodwork should be avoided unless absolutely essential. 
Once conditions warranting removal have been identified, 
however, paint can be removed to the next sound layer 
using the gentlest method possible, then the woodwork re
painted. For example, such conditions as mildewing, ex
cessive chalking, or staining (from the oxidization of 
rusting nails or metal anchorage devices) generally require 
only thorough surface cleaning prior to repainting. Inter
coat peeling, solvent blistering, and wrinkling require 
removal of the affected layer using mild abrasive methods 
such as hand scraping and sanding. In all of these cases of 
limited paint deterioration, after proper surface prepara
tion the exterior woodwork may be given one or more 
coats of a high quality exterior oil finish paint. 

On the other hand, if painted wood surfaces display 
continuous patterns of deep cracks or if they are exten
sively blistering and peeling so that bare wood is visible, 
~he old paint should be completely removed before repaint
mg. (It should be emphasized that because peeling to bare 
wood-the most common type of paint problem-is most 
often caused by excess interior or exterior moisture that 
collects behind the paint film, the first step in treating 
peeling is to locate and remove the source or sources of 
moisture. If this is not done, the new paint will simply 
peel off.) 

There are several acceptable methods for total paint 
removal, depending on the particular wooden element in
volved. They include such thermal devices as an electric 
h~at plate. with scraper for flat surfaces such as siding, 
wmdow SIlls, and doors or an electric hot-air gun with 
profiled scraper for solid decorative elements such as 
gingerbread or molding. Chemical methods playa more 
limited, supplemental role in removing paint from historic 
exterior woodwork; for example, caustic or solvent-base 
strippers may be used to remove paint from window mun
tins because thermal devices can easily break the glass. 
Detachable wooden elements such as exterior shutters 
balusters and columns, can probably best be stripped 'by 
means of immersion in commercial dip tanks because 
other methods are too laborious. Care must be taken in 
rinsing all chemical residue off the wood prior to painting 
or the new paint will not adhere. 

Finally, if the exterior woodwork has been stripped to 
bare wood, priming should take place within 48 hours 
(unless the wood is wet, in which case it should be per
mitted to dry before painting). Application of a high 
quality oil type exterior primer will provide a surface over 
which either an oil or latex top coat can be successfully 
used. 
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Rehabilitating Masonry Storefronts 

Some storefronts are constructed of brick or stone, and 
like their metal and wooden counterparts, also may have 
been subjected to physical damage or alterations over 
time. Although mortar may have disintegrated, inappro
priate surface coatings applied, and openings reduced or 
blocked up, careful rehabilitation will help restore the 
visual and physical integrity of the masonry storefront. 

Repair and Replacement of Masonry 

If obvious signs of deterioration-disintegrating mortar, 
spalling bricks or stone-are present, the causes (ground 
moisture, leaky downspouts, etc.) should be identified and 
corrected. Some repointing may be necessary on the 
masonry surface, but should be limited to areas in which 
so much mortar is missing that water accumulates in the 
mortar joints, causing further deterioration. New mortar 
should duplicate the composition, color, texture, and 
hardness, as well as the joint size and profile of the 
original. Badly spalling bricks may have to be replaced. 
Deteriorated stone may be replaced in kind, or with a 
matching substitute material; in some cases where not 
visually prominent, it may be covered with stucco, possi
bly scored to resemble blocks of stone. 

Cleaning Masonry 

Inappropriate cleaning techniques can be a major source 
of damage to historic masonry buildings. Historic masonry 
should be cleaned only when necessary to halt deteriora
tion or to remove graffiti and stains, and always with the 
gentlest means possible, such as water and a mild deter
gent using natural bristle brushes, and/or a non-harmful 
chemical solution, both followed by a low-pressure water 
rinse. 

It is important to remember that many mid-19th cen
tury brick buildings were painted immediately or soon 
after construction to protect poor quality brick or to im
itate stone. Some historic masonry buildings not originally 
painted were painted at a later date to hide alterations or 
repairs, or to solve recurring maintenance or moisture 
problems. Thus, whether for reasons of historical tradi
tion or practicality, it may be preferable to retain existing 
paint. If it is readily apparent that paint is not historic 
and is a later, perhaps unsightly or inappropriate treat
ment, removal may be attempted, but only if this can be 
carried out without damaging the historic masonry. Gen
erally, paint removal from historic masonry may be ac
complished successfully only with the use of specially for
mulated chemical paint removers. No abrasive techniques, 
such as wet or dry sandblasting should be considered. If 
non-historic paint cannot be removed without using abra
sive methods, it is best to leave the masonry painted, 
although repainting in a compatible color may help 
visually. 

Removing unsightly mastic from masonry presents a 
similarly serious problem. Its removal by mechanical 
means may result in abrading the masonry, and chemical 
and heat methods may prove ineffective, although solvents 
like acetone will aid in sofening the hardened mastic. If 
the mastic has become brittle, a flat chisel may be used to 
pop it off; but this technique, if not undertaken with care, 
may result in damaging the masonry. And even if total 
removal is possible, the mastic may have permanently 
stained the masonry. Replacement of these masonry sec-
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tions marred by mastic application may be one option in 
limited situations; individual pieces of stone or bricks that 
have been damaged by inappropriate alterations may be 
cut out and replaced with new pieces that duplicate the 
original. However, since an exact match will be nearly im
possible to achieve, it may be necessary to paint the 
repaired masonry in order to create a harmonious facade. 
Replacement of a large area with new materials may not 
be acceptable as it may give the building a new, non
historic appearance inappropriate to the building style and 
period. 

Designing Replacement Storefronts 
Where an architecturally or historically significant store
front no longer exists or is too deterioriated to save, a 
new front should be designed which is compatible with 
the size, scale, color, material, and character of the build
ing. Such a design should be undertaken based on a 
thorough understanding of the building's architecture and, 
where appropriate, the surrounding streetscape (see figure 
10) . For example, just because upper floor windows are 
arched is not sufficient justification for designing arched 
openings for the new storefront. The new design should 
"read" as a storefront; filling in the space with brick or 
similar solid material is inappropriate for historic build
ings. Similarly the creation of an arcade or other new 
design element, which alters the architectural and historic 
character of the building and its relationship with the 
street, should be avoided. The guidelines on page 8 can 
assist in developing replacement storefront designs that 
respect the historic character of the building yet meet cur
rent economic and code requirements. 

Guidelines for Designing Replacement Storefronts 

1. Scale: Respect the scale and proportion of the existing 
building in the new storefront design. 
2. Materials: Select construction materials that are appro
priate to the storefronts; wood, cast iron, and glass are 
usually more appropriate replacement materials than 
masonry which tends to give a massive appearance. 
3. Cornice: Respect the horizontal separation between the 
storefront and the upper stories. A cornice or fascia board 
traditionally helped contain the store's sign. 
4. Frame: Maintain the historic planar relationship of the 
storefront to the facade of the building and the streetscape 
(if appropriate). Most storefront frames are generally 
composed of horizontal and vertical elements. 
S. Entrances: Differentiate the primary retail entrance 
from the secondary access to upper floors. In order to 
meet current code requirements, out-swinging doors 
generally must be recessed. Entrances should be placed 
where there were entrances historically, especially when 
echoed by architectural detailing (a pediment or projecting 
bay) on the upper stories. 
6. Windows: The storefront generally should be as trans
parent as possible. Use of glass in doors, transoms, and 
display areas allows for visibility into and out of the 
store. 
7. Secondary Design Elements: Keep the treatment of 
secondary desisn elements such as graphics and awnings 
as simple as possible in order to avoid visual clutter to the 
building and its streetscape. 



Figure 10. (A) This existing storefront, added in the 1950'5 to a late 19th century brick building, extends beyond the plane of the 
facade; faced with anodized aluminum and permastone, it does not contribute to the architectural and historic character of the 
building. (B) This replacement design uses "lumberyard colonial" detailing, such as barn-type doors, shutters, small paned win
dows, and a wood shake pent roof. The design, detailing, and choice of materials are clearly inappropriate to this commercial 
building. (C) This replacement design retains the 1950'5 projecting canopy but symmetrical placement of the doors relates well to 
the second floor windows above; this contemporary design is compatible with the scale and character of the building. (D) This 
replacement design accurately restores the original appearance of the building; based on historical research and physical evidence, 
it too is an acceptable preservation approach . Drawings: Sharon C. Park, AlA 

A restoration program requires thorough documenta
tion of the historic development of the building prior to 
initiating work. If a restoration of the original storefront 
is contemplated, old photographs and prints, as well as 
physical evidence, should be used in determining the form 
and details of the original. Because storefronts are particu
larly susceptible to alteration in response to changing 
marketing techniques, it is worthwhile to find visual docu
mentation from a variety of periods to have a clear under
standing of the evolution of the storefront. Removal of 
later additions that contribute to the character of the 
building should not be undertaken. 

Other Considerations 
Pigmented Structural Glass 

The rehabilitation of pigmented structural glass store
fronts, common in the 1930's, is a delicate and often 
frustrating task, due to the fragility and scarcity of the 
material. Typically the glass was installed against 
masonry walls with asphaltic mastic and a system of 
metal shelf angles bolted to the walls on three-foot 
centers. Joints between the panels were filled with cork 
tape or an elastic joint cement to cushion movement and 
prevent moisture infiltration. 

The decision to repair or replace damaged glass panels 
should be made on a case-by-case basis. In some in
stances, the damage may be so minor or the likelihood of 
finding replacement glass so small, that repairing, rean
choring and/ or stabilizing the damaged glass panel may 
be the only prudent choice. If the panel is totally 
destroyed or missing, it may be possible to replace with 
glass salvaged from a demolition; or a substitute material, 
such as "spandrel glass," which approximates the ap
pearance of the original. Although pigmented structural 
glass is no longer readily available, occasionally long
established glass "jobbers" will have a limited supply to 
repair historic storefronts. 

Awnings 

Where based on historic precedent, consider the use of 
canvas awnings on historic storefronts (see figure 11). 

Awnings can help shelter passersby, reduce glare, and 
conserve energy by controlling the amount of sunlight hit
ting the store window, although buildings with northern 
exposures will seldom functionally require them. Today's 
canvas awnings have an average life expectancy of between 
4 and 7 years. In many cases awnings can disguise, in an 
inexpensive manner, later inappropriate alterations and 
can provide both additional color and a strong store iden
tification. Fixed aluminum awnings and awnings simulat
ing mansard roofs and umbrellas are generally inappro
priate for older commercial buildings. If awnings are 
added, choose those that are made from soft canvas or 
vinyl materials rather than wood or metal; be certain that 
they are installed without damaging the building or 
visually impairing distinctive architectural features and 
can be operable for maximum energy conservation effect. 

Figure 11. Try to locate old photographs or prints to determine 
what alterations have been made to the storefront and when 
they were undertaken. Awnings were common elements of store
fronts at the turn of the century. They can be equally useful 
today. 
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Signs 

Signs were an important aspect of 19th and early 20th 
century storefronts and today play an important role in 
defining the character of a business district. In examining 
historic streetscape photographs, one is struck by the 
number of signs-in windows, over doors, painted on ex
terior walls, and hanging over (and sometimes across) the 
street. While this confusion was part of the character of 
19th century cities and towns, today's approach toward 
signs in historic districts tends to be much more conserva
tive. Removal of some signs can have a dramatic effect in 
improving the visual appearance of a building; these in
clude modern backlit fluorescent signs, large applied signs 
with distinctive corporate logos, and those signs attached 
to a building in such a way as to obscure significant ar
chitectural detailing. For this reason, their removal is en
couraged in the process of rehabilitation. If new signs are 
designed, they should be of a size and style compatible 
with the historic building and should not cover or obscure 
significant architectural detailing or features . For many 
19th century buildings, it was common to mount signs on 
the lintel above the first story. Another common approach, 
especially at the turn of the century, was to paint signs 
directly on the inside of the display windows. Frequently 
this was done in gold leaf. New hanging signs may be ap
propriate for historic commercial buildings, if they are of 
a scale and design compatible with the historic buildings. 
Retention of. signs and advertising painted on historic 
walls, if of historic or artistic interest (especially where 
they provide evidence of early or original occupants), is 
encouraged. 

Paint Color 

Paint analysis can reveal the storefront's historic paint 
colors and may be worth undertaking if a careful restora
tion is desired. If not, the paint color should be, at a 
minimum, appropriate to the style and setting of the 
building. This also means that if the building is in a 
historic district, the color selection should complement the 
building in question as well as other buildings in the 
block. In general, color schemes for wall and major 
decorative trim or details should be kept simple; in most 
cases the color or colors chosen for a storefront should be 
used on other painted exterior detailing (windows, shut
ter, cornice, etc.) to unify upper and lower portions of the 
facade. 

Windows 

Glass windows are generally the most prominent features 
in historic storefronts, and care should be taken to ensure 
that they are properly maintained. For smaller paned win
dows with wooden frames, deteriorated putty should be 
removed manually, taking care not to damage wood 
along the rabbet. To reglaze, a bead of linseed oil-based 
putty should be laid around the perimeter of the rabbet; 
the glass pane pressed into place; glazing points inserted 
to hold the pane; and a final seal of putty beveled around 
the edge of the glass. For metal framed windows, glazing 
compound and special glazing clips are used to secure the 
glass; a final seal of glazing compound then is often ap
plied. If the glass needs replacing, the new glass should 
match the original in size, color and reflective qualities. 
Mirrored or tinted glass are generally inappropriate 

10 

replacements for historic storefronts. The replacement of 
cracked or missing glass in large windows should be 
undertaken by professional glaziers. 

Code Requirements 

Alterations to a storefront called for by public safety, 
handicapped access, and fire codes can be difficult design 
problems in historic buildings. Negotiations can be under
taken with appropriate officials to ensure that all appli
cable codes are being met while maintaining the historic 
character of the original construction materials and fea
tures. If, for instance, doors opening inward must be 
changed, rather than replace them with new doors, it may 
be possible to reverse the hinges and stops so that they 
will swing outward. 

Summary 
A key to the successful rehabilitation of historic commer
cial buildings is the sensitive treatment of the first floor 
itself (see figure 12). Wherever possible, significant store
fronts (be they original or later alterations), including 
windows, sash, doors, transoms, signs and decorative fea
tures, should be repaired in order to retain the historic 
character of the building. Where original or early store
fronts no longer exist or are too deteriorated to save, the 
commercial character of the building should nonetheless 
be preserved-either through an accurate restoration based 
on historic research and physical evidence or a contem
porary design which is compatible with the scale, design, 
materials, color and texture of the historic building. The 
sensitive rehabilitation of historic storefronts will not only 
enhance the architectural character of the overall building 
but will contribute to rejuvenating neighborhoods or busi
ness districts as well . 

, ' 
! 

Figure 12. This photograph of three late 19th century commer
cial buildings clearly shows the impact of preserving and rehabil
itating storefronts. The one on the right has been totally 
obscured by a "modern" front added in the 1950's. Although 
inappropriate alterations have taken place on the left storefront, 
it is still possible to determine the original configuration of the 
doors and display windows. The storefront in the middle has re
mained intact. Although in need of some minor maintenance 
work, the appeal of the original design and materials is im
mediately apparent. 
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The windows on many historic buildings are an important 
aspect of the architectural character of those buildings. 
Their design, craftsmanship, or other qualities may make 
them worthy of preservation . This is self-evident for or
namental windows, but it can be equally true for 
warehouses or factories where the windows may be the 
most dominant visual element of an otherwise plain 
building (see figure 1). Evaluating the significance of 
these windows and planning for their repair or replace
ment can be a complex process involving both objective 
and subjective considerations . The Secretary of the In
terior's Standards for Rehabilitation, and the accompany
ing guidelines, call for respecting the significance of 
original materials and features , repairing and retaining 
them wherever possible, and when necessary, replacing 
them in kind. This Brief is based on the issues of 
significance and repair which are implicit in the standards, 
but the primary emphasis is on the technical issues of 
planning for the repair of windows including evaluation 
of their physical condition, techniques of repair, and 
design considerations when replacement is necessary. 

Figure 1. Windows are frequently important visual focal points, especial
lyon simple facades such as this mill building. Replacement of the multi
pane windows here with larger panes could dramatically change the ap
pearance of the building. The areas of missing windows convey the im
pression of such a change. Photo: John T. Lowe 

Much of the technical section presents repair techniques as 
an instructional guide for the do-it-yourselfer. The infor
mation will be useful, however, for the architect, contrac
tor, or developer on large-scale projects. It presents a 
methodology for approaching the evaluation and repair of 
existing windows, and considerations for replacement, 
from which the professional can develop alternatives and 
specify appropriate materials and procedures. 

Architectural or Historical Significance 
Evaluating the architectural or historical significance of 
windows is the first step in planning for window treat
ments, and a general understanding of the function and 
history of windows is vital to making a proper evalua
tion. As a part of this evaluation, one must consider four 
basic window functions: admitting light to the interior 
spaces, providing fresh air and ventilation to the in
terior, providing a visual link to the outside world, and 
enhancing the appearance of a building . No single factor 
can be disregarded when planning window treatments; for 
example, attempting to conserve energy by closing up or 
reducing the size of window openings may result in the 
use of more energy by increasing electric lighting loads 
and decreasing passive solar heat gains. 

Historically, the first windows in early American houses 
were casement windows; that is, they were hinged at the 
side and opened outward. In the beginning of the eigh
teenth century single- and double-hung windows were in
troduced. Subsequently many styles of these vertical 
sliding sash windows have come to be associated with 
specific building periods or architectural styles, and this is 
an important consideration in determining the significance 
of windows, especially on a local or regional basis. Site
specific, regionally oriented architectural comparisons 
should be made to determine the significance of windows 
in question. Although such comparisons may focus on 
specific window types and their details, the ultimate deter
mination of significance should be made within the con
text of the whole building, wherein the windows are one 
architectural element (see figure 2). 

After all of the factors have been evaluated, windows 
should be considered significant to a building if they; 1) 
are original, 2) reflect the original design intent for the 
building, 3) reflect period or regional styles or building 
practices, 4) reflect changes to the building resulting 
from major periods or events, or 5) are examples of ex
ceptional craftsmanship or design. Once this evaluation 
of significance has been completed, it is possible to pro-
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These are only three examples 
of many possible profiles. Mun
tins can contribute substantially 
to window significance. 

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 
joinery. The sill should be examined to insure that it 
slopes downward away from the building and Cl-llows 
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-



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 force 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 II, 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. 

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 

allows the do-it-yourselfer to save money by repairing 
all or part of the windows. 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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Figure 4a. The following series of photographs of 
the repair of a historic double-hung window use a 
unit which is structurally sound but has many 
layers of paint, some cracked and missing putty, 
slight separation at the joints, broken sash cords, 
and one cracked pane. Photo: John H. Myers 

Figure 4d. Reglazing or replacement of the putty 
requires that the existing putty be removed 
manually, the glazing points be extracted, the 
glass removed, and the back putty scraped out. To 
reglaze, a bed of putty is laid around the perimeter 
of the rabbet, the pane is pressed into place, 
glazing points are inserted to hold the pane 
(shown), and a final seal of putty is beveled 
around the edge of the glass. Photo: John H. 
Myers 
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Figure 4b. After removing paint from the seam 
between the interior stop and the jamb, the stop 
can be pried out and gradually worked loose using 
a pair of putty knives as shown. To avoid visible 
scarring of the wood, the sash can be raised and 
the stop pried loose initially from the outer side. 
Photo: John H. Myers 

Figure 4e. A common repair is the replacement of 
broken sash cords with new cords (shown) or with 
chains. The weight pocket is often accessible 
through a removable plate in the jamb, or by 
removing the interior trim. Photo: John H. Myers 

Figure 4c. Sash can be removed and repaired in a 
convenient work area. Paint is being removed from 
this sash with a hot air gun while an asbestos 
sheet protects the glass from sudden temperature 
change. Photo: John H. Myers 

( ( 1 
Figure 4£. Following the relatively simple repairs, 
the window is weathertight, like new in 
appearance, and serviceable for many years to 
come. Both the historic material and the detailing 
and craftsmanship of this original window have 
been preserved. Photo: John H. Myers 



overlay of aluminum foil on gypsum board 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 days due 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 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 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 
are 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 fabric is to replace damaged 
parts. 

Repair Class III: 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 
missing 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 
units can be disassembled easily, if the units are out of the 
building. 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 wall. 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 which 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 
information. 

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 



the channels between the sash and jamb. 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 sUl'pliers of old building materials, 
for product information. Local historical associations and 
state historic preservation offices may be good sources of 

information on products 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 ASHRAf 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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Architectural Terra-Cotta 
de Teel Patterson Tiller 
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Preservation Assistance Division Technical Preservation Services 

Glazed architectural terra-cotta was significant in the devel
opment of important architectural idioms in this country
specifically. the "Chicago School." the High Rise and the 
Historic or Beaux Arts styles. In fact. glazed architectural 
terra-cotta is one of the most prevalent masonry building 
materials found in the urban environment today (Fig. 1) . 
Popular between the late 19th century and the 1930s. glazed 
architectural terra-cotta offered a modular . varied and rela
tively inexpensive approach to wall and floor construction. 
It was particularly adaptable to vigorous and rich ornamental 
detailing . However, with changing vogues in materials and 
architectural styles and rising production costs, glazed archi
tectural terra-cotta fell into disfavor and disuse by the mid-
20th century . 

Today, information on the maintenance, rehabilitation and 
replacement of glazed architectural terra-cotta is limited . as 
are sources of new glazed architectural terra-cotta. This re
port, then, will discuss some of the major deterioration prob
lems that commonly occur in historic glazed architectural 
terra-cotta, methods of determining the extent of that dete
rioration and recommendations for the maintenance , repair 
and replacement of the deteriorated historic material. 

What is Terra-Cotta? 

Generically, the broadest definition of terra-cotta refers to 
a high grade of weathered or aged clay which, when mixed 
with sand or with pulverized fired clay, can be molded and 
fired at high temperatures to a hardness and compactness not 
obtainable with brick. Simply put, terra-cotta is an enriched 
molded clay brick or block . The word terra-cotta is derived 
from the Latin word terra-cocta-literally , "cooked earth." 
Terra-cotta clays vary widely in color according to geography 
and types, ranging from red and brown to white . 

Terra-cotta was usually hollow cast in blocks which were 
open to the back, like boxes , with internal compartment-like 
stiffeners called webbing (Fig . 2) . Webbing substantially 
strengthened the load-bearing capacity of the hollow terra
cotta block without greatly increasing its weight. 

Terra-cotta blocks were often finished with a glaze ; that 
is, a slip glaze (clay wash) or an aqueous solution of metal 
salts was brushed or sprayed on the air-dried block before 
firing . Glazing changed the color, imitated different finishes , 
and produced a relatively impervious surface on the weather 
face of the final product. The glaze on the terra-cotta unit 
possessed excellent weathering properties when properly 
maintained. It had rich color and provided a hard surface that 
was not easily chipped off. Glazing offered unlimited and 
fade-resistant colors to the designer. Even today , few building 

materials can match the glazes on terra-cotta for the range 
and, most importantly, the durability of colors. 

Types of Terra-Cotta 

Historically there are four types or categories of terra-cotta 
which have enjoyed wide use in the history of the American 
building arts: 1) brownstone, 2) fireproof construction, 3) 
ceramic veneer, and 4) glazed architectural. 
Brownstone terra-cotta is the variety of this masonry material 
used earliest in American buildings (mid- to late 19th cen
tury) . The brownstone type is a dark red or brown block 
either glazed (usually a slip glaze) or unglazed. It was hollow 
cast and was generally used in conjunction with other masonry 
in imitation of sandstone, brick or real brownstone. It is often 
found in the architecture of Richard Upjohn, James Renwick , 
H. H. Richardson and is associated with the Gothic and Ro
manesque Revival movements through such ornamental de
tailing as moldings, finials and capitals. 
Fireproof construction terra-cotta was extensively developed 
as a direct result of the growth of the High Rise building in 
America . Inexpensive, lightweight and fireproof. these rough
finished hollow building blocks were ideally suited to span 
the I-beam members in floor , wall and ceiling construction 
(Fig . 3) . Certain varieties are still in production today , al
though fireproof construction terra-cotta is no longer widely 
employed in the building industry. 
Ceramic veneer was developed during the 1930s and is still 
used extensively in building construction today. Unlike tra
ditional architectural terra-cotta, ceramic veneer is not hollow 
cast, but is as its name implies: a veneer of glazed ceramic 
tile which is ribbed on the back in much the same fashion as 
bathroom tile. Ceramic veneer is frequently attached to a 
grid of metal ties which has been anchored to the building. 
Glazed architectural terra-cotta was the most complex de
velopment of terra-cotta as a masonry building material in 
this country. The hollow units were hand cast in molds or 
carved in clay and heavily glazed (often in imitation of stone) 
and fired. Sometimes called "architectural ceramics." glazed 
architectural terra-cotta was developed and refined through
out the first third of the 20th century and has been closely 
associated with the architecture of Cass Gilbert, Louis Sul
livan, and Daniel H. Burnham, among others. Significant 
examples in this country include the Woolworth Building 
(1913) in New York City and the Wrigley Building (1921) in 
Chicago. 

Late 19th and early 20th century advertising promoted the 
durable, impervious and adaptable nature of glazed archi-
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Figure I. Terra-Cotta Detailing. Adaptable to every nuance of color, 
texture. and modeling. glazed architectural terra-cotta was ideally 
suited to satisfy the tastes of an eclectic age. Its popularity was, however. 
short lived; it endured only 30 or 40 years after its introduction as a 
building material late in the 19th century. (Larry Payne . Houston. 
Texas) 

tectural terra-cotta. It provided for crisp, vigorous modeling 
of architectural details as the molds were cast directly from 
clay prototypes without loss of refinement . Glazed architec
tural terra-cotta could accommodate subtle nuances of mod
eling, texture and color. Compared to stone , it was easier to 
handle, quickly set and more affordable to use . Thought to 
be fireproof and waterproof, it was readily adaptable to struc
tures of almost any height. The cost of molding the clay, 
glazing and firing the blocks, when compared to carving 

Figure 2. Webbing. Webbing. or the hollow internal compartment 
construction of glazed architectural terra-cotta blocks. made them in
expensive to produce. easy to handle and light in construction; these 
were significant factors in the popularity of the material in the first 
decades of this century. 
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stone , represented a considerable savings, especially when 
casts were used in a modular fashion-that is , repeated over 
and over again . Maintenance of the fired and glazed surface 
was easy ; it never needed paint and periodic washings re
stored its original appearance . 

With the passage of time , many of the phenomenal claims 
of the early proponents of glazed architectural terra-cotta 
have proven true . There are many examples throughout this 
country that attest to the durability and permanence of this 
material. Yet present-day deterioration of other significant 
glazed architectural terra-cotta resources ultimately behe 
those claims. Why? Historically , the lack of foresight or un
derstanding about the nature and limitations of the material 
has, in many instances , allowed serious deterioration prob
lems to occur that are only now becoming apparent. 

Characteristics of Glazed Architectural Terra-Cotta as a 
Building Material 

Glazed architectural terra-cotta has many material properties 
similar to brick or stone . It also has many material properties 
radically different from those traditional masonry materials. 
It is those differences which must be considered for a better 
understanding of some of the material characteristics of 
glazed architectural terra-cotta when it is used as a building 
material. 
Difficult to identify: Glazed architectural terra-cotta probably 
comprises one of the largest if not the largest constituent 
material in some of our urban environments today. However, 
the infinite varieties of glazing have hidden this fact from the 
casual observer. One of the attractive features of glazed ar
chitectural terra-cotta in its time was that it could be finished 
(glazed) in exact imitation of stone. In fact, many building 
owners and architects alike are often surprised to discover 
that what they presumed to be a granite or limestone building 
is glazed architectural terra-cotta instead. 

Two separate systems: Historically , glazed architectural terra
cotta has been used in association with two specific and very 
different types of building systems: as part of a traditional 
load-bearing masonry wall in buildings of modest height. and 
as a cladding material in High Rise construction. As cladding, 
glazed architectural terra-cotta often utilized an extensive 
metal anchoring system to attach it or to " hang it" onto a 
wall framing system or superstructure (Fig. 4) . In the first 
instance the anchoring was limited; in the second. the an
choring was often extensive and complex. Likewise. in the 
first instance , deterioration has generally been limited. How
ever , where glazed architectural terra-cotta was used as clad-

Section Throllith Typical Arch 

Perspective of Typic.l Arch 

Figure 3. Fireproof construction terra-cotta. Perspective anu section 
through fireproof construction terra-cotta and I-beam detailing in in
dustrial floor construction. (Detail. "Sweets" Industrial Catalogue of 
Building Construction, /906) 



Figure 4. Typical Construction Detail of Glazed Architectural Terra
Cotta Ornament. Construction detailing was often complex. The terra
cotta units (1) which were laid in mortar were fitted with holes or slots 
to receive the metal anchors (2) (often called "Z" straps or "light 
iron") which were often fitted directly to the building frame. Masonry 
backfill (3)(either brick or poured cement) was laid between the terra
cotta units, with the building frame encasing the metal anchor. Over
hanging or protruding elements were further secured by metal dowels 
or outriggers (4). (Detail, Architectural Terra Cotta, Charles E. 
White, Jr., 1920) 

ding, particularly in high rise construction, present-day 
deterioration and failure are often severe . 
Complexity of deterioration: Deterioration is, by nature of 
the design, infinitely complex-particularly when glazed ar
chitectural terra-cotta has been used as a cladding material. 
Deterioration creates a "domino" -like breakdown of the 
whole system: glazed units, mortar, metal anchors, and ma
sonry backfill. In no other masonry system is material failure 
potentially so complicated. 
Poor original design: The root of deterioration in glazed ar
chitectural terra-cotta systems often lies in a misapplication 
of the material. Historically, glazed architectural terra-cotta 
was viewed as a highly waterproof system needing neither 
flashing, weep holes nor drips. This supposition, however, 
has proved to be untrue, as serious water-related failure was 
evident early in the life of many glazed architectural terra
cotta clad or detailed buildings. 

Common Deterioration Problems 

No one case of deterioration in glazed architectural terra
cotta is ever identical to another owing to the infinite number 
of variations with the material: original manufacture . original 
installation inconsistencies. number of component parts. on
going repairs or the various types and sources of deteriora
tion . However, certain general statements may be made on 
the nature of glazed architectural terra-cotta deterioration . 

Material failure can most commonly be attributed to water
related problems. However , less frequent though no less se
vere causes may include: faulty original craftsmanship. which 
is often cited but hard to determine ; stress-related deterio
ration; damage caused by later alterations and additions; or 
inappropriate repairs. 
Water-related deterioration: As with most building conser
vation and rehabilitation problems. water is a principal source 
of deterioration in glazed architectural terra-cotta . Terra
cotta systems are highly susceptible to such complex water-

related deterioration problems as glaze crazing, glaze spalling 
and material loss, missing masonry units and deteriorated 
metal anchoring, among others. 
Crazing, or the formation of small random cracks in the glaze, 
is a common form of water-related deterioration in glazed 
architectural terra-cotta. When the new terra-cotta unit first 
comes from the kiln after firing, it has shrunken (dried) to 
its smallest possible size. With the passage of time, however, 
it expands as it absorbs moisture from the air, a process which 
may continue for many years. The glaze then goes into tension 
because it has a lesser capacity for expansion than the porous 
tile body; it no longer "fits" the expanding unit onto which 
it was originally fired. If the strength of the glaze is exceeded, 
it will crack (craze) (Fig. 5). Crazing is a process not unlike 
the random hairline cracking on the surface of an old oil 
painting. Both may occur as a normal process in the aging 
of the material. Unless the cracks visibly extend into the 
porous tile body beneath the glaze, crazing should not be 
regarded as highly serious material failure. It does, however , 
tend to increase the water absorption capability of the glazed 
architectural terra-cotta unit. 

Figure 5. Crazing. Water and air-borne moisture entering the glazed 
architectural terra-cotta causes expansion of the porous clay body 
which increases its volume. This, in tum, is sufficient 10 upset the "fit" 
of the glaze and 10 make it shatter, commonly called crazing. 

Spalling, the partial loss of the masonry material itself, is, 
like crazing, caused by water and is usually a result not only 
of air-borne water but more commonly of water trapped 
within the masonry system itself. Trapped water is often 
caused by poor water detailing in the original design, insuf
ficient maintenance, rising damp or a leaking roof. In most 
cases, trapped water tends to migrate outward through ma
sonry walls where it eventually evaporates. In glazed archi
tectural terra-cotta, the water is impeded in its journey by 
the relatively impervious glaze on the surface of the unit 
which acts as a water barrier. The water is stopped at the 
glaze until it builds up sufficient pressure (particularly in the 
presence of widely fluctuating temperatures) to pop off sec
tions of the glaze (glaze spalling) or to cause the wholesale 
destruction of portions of the glazed architectural terra-cotta 
unit itself (material spalling). 

Glaze spalling may appear as small coin-size blisters where 
the glaze has ruptured and exposed the porous tile body be
neath (Fig. 6). This may occur as several spots on the surface 
or, in more advanced cases of deterioration, it may result in 
the wholesale disappearance of the glaze. Spalling of the glaze 
may also be symptomatic of deterioration (rusting) of the 
internal metal anchoring system which holds the terra-cotta 
units together and to the larger building structure . The in
crease in volume of the metal created by rusting creates in
creased internal pressures in the terra-cotta unit which, in 
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Figure 6. Glaze Spalling. Blistering of the glaze. like crazing. is the 
result of the increase in water in the porous clay body and the sub
sequent destruction of the glaze as a result of water migration and 
pressure. Glaze spalling may also be caused by deterioration of metal 
anchors behind the terra-cotta unit. 

Figure 7. Material Spalling. Excessive expansion of the porous tile 
body caused by water and freezing temperatures produces major ma
terial spalling. a situation often difficult to repair. 

turn, may spall the glaze, or in more extreme cases, cause 
material spalling. 

Material spalling is a particularily severe situation . Not only 
is the visual integrity of the detailing impaired, but a large 
area of the porous underbody, webbing and metal anchoring 
is exposed to the destructive effects of further water entry 
and deterioration (Fig. 7). Both glaze and material spalling 
must be dealt with as soon as possible. 

Figure 8. Deterioration of Exposed Detailing. Exposed or freestand
ing terra-cotta detailing (parapets. urns. balusters. etc.) have tradi
tionally been subject to the most severe vicissitudes of deterioration as 
a result of freezing temperatures and water. (Colorado State Historic 
Preservation Office) 
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Missing units is a serious situation which particularly plagues 
architectural terra-cotta systems. Unlike brick or stone, dam
aged glazed architectural terra-cotta is exceedingly difficult 
to replace . New production is extremely limited. Missing units 
create gaps which increase the structural load on the remain
ing pieces and also permit water to enter the system. Exposed 
or freestanding glazed architectural terra-cotta detailing (bal
usters, urns, parapet walls, etc.) are particularly susceptible 
to extensive loss of material (Fig. 8). These elements face the 
most severe vicissitudes of water- and temperature-related 
deterioration in direct proportion to the extent of their ex
posure. The replacement of missing units should be a high 
priority work item in the rehabilitation of glazed architectural 
terra-cotta. 
Deterioration of metal anchoring: Deteriorated anchoring sys
tems are perhaps the most difficult form of glazed architec
tural terra-cotta deterioration to locate or diagnose. Often , 
the damage must be severe and irreparable before it is noticed 
on even the most intense "prima facie" examination . Water 
which enters the glazed architectural terra-cotta system can 
rust the anchoring system and substantially weaken or com
pletely disintegrate those elements. Where water has been 
permitted to enter the system, some deterioration has more 
than likely taken place. Partial deterioration results in stain
ing and material spalling. Total deterioration and the lack of 
any anchoring system may result in the loosening of the units 
themselves, threatening the architectural or structural integ
rity of the building. Recently , falling glazed architectural 
terra-cotta units have become a serious safety concern to 
many building owners and municipal governments (Fig. 9) . 
Early detection of failing anchoring systems is exceedingly 
difficult. 

Figure 9. Deterioration of Metal Anchoring and Masonry Backfill. 
Trapped water may deteriorate masonry backfill or rust metal an
choring causing overhanging architectural elements to loosen and drop 
from the building. This is particularly true when unmaintained roof 
drainage systems fail and soak the masonry system . Note the exposed 
metal ancHoring. 

Deterioration of mortar and other adjacent materials: Dete
riorated mortar has always been a key to the survival or 
failure of any masonry system. This is particularly true with 
glazed architectural terra-cotta . In recognition of the fragile 
nature of the system, the need for insuring a relatively dry 
internal system is important . Sound mortar is the "first line" 
of defense in terra-cotta systems. It is a maintenance "must." 
Deteriorated mortar joints are a singularly culpable source 
of water and , therefore, of deterioration . Mortar deteriora
tion may result from improper original craftsmanship or air-



and water-borne pollution. More often, however, lack of on
going maintenance is mainly responsible. Deteriorated mor
tar should not be overlooked as a major source of glazed 
architectural terra-cotta failure . 

The deterioration of materials adjoining the glazed archi
tectural terra-cotta (flashing, capping, roofing, caulking 
around windows and doors) bears significant responsibility 
in its deterioration. When these adjoining materials fail, 
largely as a result of lack of maintenance, water-related de
terioration results. For instance, it is not uncommon to find 
wholesale terra-cotta spalling in close proximity to a window 
or doorway where the caulking has deteriorated. 

Stress-related deterioration: Stress-related deterioration of 
glazed architectural terra-cotta frequently occurs in high rise 
buildings. The evolution of stress relieving details (flexible 
joints, shelf angles, etc.) occurred late in the development 
of American building construction . Consequently, most early 
continuously clad High Rise buildings (c. 1900-1920s) had lit
tle or no provisions for normal material and building move
ment in their original design . The development of large stress
related cracks or wholesale material deterioration is often 
caused by unaccommodated building-frame shortening under 
load, thermal expansion and contraction of the fa<;ade and 
moisture expansion of the glazed architectural terra-cotta 
units themselves (Fig. 10). Cracks running through many units 
or stories or large areas of material deterioration often in
dicate stress-related problems. This sort of deterioration, in 
turn, permits significant water entry into the terra-cotta sys
tem. 

Figure 10. Structural Cracking. Structural cracking, whether static 
(nonmoving) or dynamic (moving or active), should be caulked to 
prevent water entry into the glazed architectural terra-COlla system. 
Note the exposed webbing. 

Inappropriate repairs: Inappropriate repairs result because 
using new terra-cotta for replacement of deteriorated or miss
ing glazed architectural terra-cotta has generally been im
practical. Repairs, therefore, have traditionally been made 
in brick or cementitious build ups of numerous materials such 
as stucco or fiberglass. Some materials are appropriate tem
porary or permanent replacements, while others are not. 
(These issues are discussed at a later point in this report.) 
However, improper anchoring or bonding of the repair work 
or visual incompatibility of repairs have themselves, with the 
passage of time, become rehabilitation problems: replace
ment brick that is pulling free, cement stucco that is cracking 
and spalling, or a cement or bituminous repairs that are not 
visually compatible with the original material. 
Alteration damage: Alteration damage has occurred as a re
sult of the installation of such building additions as signs, 
screens, marquees or bird proofing. These installations often 
necessitated the boring of holes or cutting of the glazed ar
chitectural terra-cotta to anchor these additions to the build
ing frame beneath. As the anchoring or caulking deteriorated , 
or as these elements were removed in subsequent renovation 

work, these holes have become significant sources of water
related damage to the glazed architectural terra-cotta system. 

Deterioration Inspection and Analysis 

Certain deterioration in glazed architectural terra-cotta may 
be on the building surface and patently obvious to the casual 
observer-crazing, spalling, deterioration of mortar joints. 
Other deterioration may be internal or within the masonry 
system and hard to determine-deterioration of anchoring, 
deterioration behind the glaze, crumbling of internal web
bing. Prima facie, "first inspection," examination may indi
cate surface deterioration problems while not revealing 
others. This demonstrates one of the most frustrating aspects 
of dealing with deteriorated glazed architectural terra-cotta: 
that there are two systems or levels of deterioration, one 
which is visible and the other which is not. 

Material failure in glazed architectural terra-cotta is nec
essarily complex. For this reason, it is generally advised that 
the examination and repair of this material should be the 
responsibility of an experienced professional. Few restora
tionists have experience in the inspection, repair and replace
ment of glazed architectural terra-cotta. This is certainly 
never the province of the amateur or the most well-inten
tioned but inexperienced architect or engineer. There are 
some methods of internal and external inspection and analysis 
which are relatively simple to the trained professional. Other 
methods, however, are expensive, time consuming, and only 
in the experimental stage at this writing. These all generally 
preclude the use of anyone but an experienced professional. 
Preliminary cleaning: Before a terra-cotta building is analyzed 
for deterioration, it is often advisable, but not always nec
essary, to clean the surface of the material. This is particularly 
true when the material has been exposed to the vicissitudes 
of heavy urban pollution. While most building materials are 
cleaned for "cosmetic" purposes, the cleaning of glazed ar
chitectural terra-cotta for the purpose of inspection and anal
ysis may be advised. Dirt on glazed architectural terra-cotta 
often hides a multitude of problems. It is only with cleaning 
that these problems become obvious. Recommended cleaning 
procedures are covered later in the report. 
Methods of inspection: 
Prima facie analysis is the unit by unit. first-hand. external 
inspection of the glazed architectural terra-cotta building sur
face. Special note of all visible surface deterioration (staining, 
crazing, spalling. cracking. etc.) should be made on elevation 
drawings . Binoculars are often used where cost. height. or 
inaccessibility prevent easy inspection. However. much de
terioration may go unnoticed unless scaffolding or window
washing apparatus is used in a true "hands on" inspection of 
each unit of the fa<;ade. 
Tapping. a somewhat inexact method of detection of internal 
deterioration is, nevertheless. the most reliable inspection 
procedure presently available. Quite simply. tapping is the 
striking of each unit with a wooden mallet. When struck. an 
undamaged glazed architectural terra-cotta unit gives a pro
nounced ring. indicating its sound internal condition . Con
versely. deteriorated units (i.e .. units which are failing 
internally) produce a flat, hollow sound. Metal hammers are 
never to be used. as they may damage the glazed surface of 
the unit. Extensive experience is the best teacher with this 
inspection method . 
Infrared scanning is only in the experimental stage at this 
time , but its use seems to hold great promise in locating 
deteriorated internal material in terra-cotta . All materials 
emit heat-heat which can be measured in terms of infrared 
light. While infrared light cannot be seen by the human eye, 
it can be measured by infrared scanning. Infrared photog
raphy. a kind of infrared scanning. has been of particular use 
in detecting sources of heat loss in buildings in recent years. 
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Broken or loose internal terra-cotta pieces have a less firm 
attachment to the surrounding firm or attached pieces and, 
therefore, have different thermal properties, i.e., tempera
tures. These temperature differences become evident on the 
infrared scan and may serve as a fair indication of internal 
material deterioration in terra-cotta. 
Sonic testing has been successfully used for some time to 
detect internal cracking of concrete members . In the hands 
of an experienced operator, there are conditions where it can 
detect internal failure in glazed architectural terra-cotta. 
Sonic testing registers the internal configuration of materials 
by penetrating the material with sound waves and reading 
the patterns that " bounce back" from the originating source 
of the sound. Readings at variance with those from undete
rio rated material might indicate collapsed webbing or pools 
of water in the interior of the terra-cotta unit. 
Metal detection is a nondestructive and generally useful way 
of locating the position of internal metal anchoring. Metal 
detectors indicate the presence of metals by electro-magnetic 
impulses. These impulses are transmitted onto an oscilloscope 
where they may be seen or they are converted to sound pat
terns which may be heard by the optrrator. Original drawings 
are eminently useful in predicting where internal metal an
choring should be. Metal detectors can confirm that indeed 
they are still there . Without original drawings, the contractor 
or architect can still locate the metal anchoring, however. No 
reading where an anchor would be expected could indicate 
a missing anchor or one that has seriously deteriorated . The 
information produced by metal detection is , at best , only 
rough. However, it is the most viable way of locating the 
internal metal anchoring without physically removing, thus 
irreparably damaging , the glazed architectural terra-cotta 
units themselves. 
Laboratory analysis may be carried out on samples of re
moved original material to find glaze absorption, permeability 
or glaze adhesion , or to evaluate material for porosity. These 
tests are useful in determining the present material charac
teristics of the historic glazed architectural terra-cotta and 
how they may be expected to perform in the future. 

Maintenance, Repair and Replacement 

Deterioration in glazed architectural terra-cotta is, by defi
nition, insidious in that the outward signs of decay do not 
always indicate the more serious problems within . It is, there
fore, of paramount importance that the repair and replace
ment of deteriorated glazed architectural terra-cotta not be 
undertaken unless the causes of that deterioration have been 
determined and repaired. As mentioned before , one of the 
primary agents of deterioration in glazed architectural terra
cotta is water. Therefore , water-related damage can be re
paired only when the sou{ces of that water have been elim
inated. Repointing, caulking and replacement of missing 
masonry pieces are also of primary concern . Where detailing 
to conduct water in the original design has been insufficient, 
the installation of new flashing or weep holes might be con
sidered. 

Where stress-related or structural problems have caused 
the deterioration of glazed architectural terra-cotta, the serv
ices of a structural engineer should be sought to mitigate 
these problems. This may include the installation of relieving 
joints, shelf angles or flexible joints. In any case, stress-re
lated and structural deterioration, like water-related deteri
oration , must be stopped before effective consolidation or 
replacement efforts may begin. 
Cleaning: The successful cleaning of glazed architectural 
terra-cotta removes excessive soil from the glazed surface 
without damaging the masonry unit itself. Of the many clean
ing materials available, the most widely recommended are 
water, detergent, and a natural or nylon bristle brush . More 
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stubborn pollution or fire-related dirt or bird droppings can 
be cleaned with steam or weak solutions of muriatic or oxalic 
acid. 

A note of caution: Any acids, when used in strong enough 
solutions, may themselves deteriorate mortar and "liberate" 
salts within the masonry system, producing a situation called 
efflorescence. For further information on this situation, refer 
to: " Preservation Briefs 1: The Cleaning and Waterproof 
Coating of Masonry Buildings, " Heritage Conservation and 
Recreation Service, Department of the Interior, Washington , 
D.C. 

Commercial cleaning solutions may be appropriate but 
probably are not necessary when water and detergent will 
suffice. There are , however , certain cleaning techniques for 
glazed architectural terra-cotta which are definitely not rec
ommended and which would damage the surface of the ma
terial. These include: all abrasive cleaning measures (especially 
sandblasting), the use of strong acids (particularly fluoride
based acids), high-pressure water cleaning and the use of 
metal bristle brushes. All of these techniques will irreparably 
harm the glaze in one fashion or another and subsequently 
expose the porous tile body to the damaging effects of water. 

It is important to remember that glazed architectural terra
cotta was designed to be cleaned cheaply and easily. This, in 
fact, was one of its major assets and was much advertised in 
the selling of the material early in this century. 

Waterproofing: The covering of crazed glazing (see Fig. 5) 
with waterproof coatings is the subject of an on-going con
troversy today. The question involves whether or not the 
micro-cracks conduct substantial amounts of water into the 
porous tile body. Tests indicate that the glaze on new unex
posed terra-cotta is itself not completely waterproof. Some 
testing also indicates that most crazing on historic glazed 
terra-cotta does not substantially increase the flow of mois
ture into the porous tile body when compared to new ma
teriaL Excessive and serious crazing is, however, an exception 
and the coating of those areas on a limited scale may be 
wholly appropriate. 

In an effort to stem water-related deterioration, architects 
and building owners often erroneously attribute water-related 
damage to glaze crazing when the source of the deterioration 
is, in fact , elsewhere: deteriorated caulking, flashing, etc. The 
waterproof coating of glazed architectural terra-cotta walls 
may cause problems on its own. Outward migration of water 
vapor normally occurs through the mortar joints in these 
systems. The inadvertent sealing of these joints in the whole
sale coating of the wall may exacerbate an already serious 
situation. Spalling of the glaze, mortar, or porous body will , 
more than likely, result. 

Repointing: Repointing of mortar which is severely deterio
rated or improperly or infrequently maintained is one of the 
most useful preservation activities that can be performed on 
historic glazed architectural terra-cotta buildings. On-going 
and cyclical repointing guarantees the long life of this ma
terial. Repointing should always be carried out with a mortar 
which has a compressive strength (measured in p.s.i.) lower 
than the adjacent masonry unit. Hard (Portland cement) or 
coarsely screened mortars may cause point loading and/or 
prevent the outward migration of the water through the mor
tar joints, both of which ultimately damage the terra-cotta 
unit . Repointing with waterproof caulking compounds or sim
ilar waterproof materials should never be undertaken be
cause, like waterproof coatings, they impede the normal 
outward migration of moisture through the masonry joints. 
Moisture then may build sufficient pressure behind the water
proof caulk and the glaze on the terra-cotta to cause damage 
to the unit itself. 
Repair of glaze spalling: Glaze spalling is also a highly cul
pable source of water-related deterioration in glazed archi-



tectural terra-cotta. It is important to coat or seal these 
blistered areas (see Fig. 6) and to prevent further entry of 
water into the system by this route . All loose or friable ma
terial should be removed. This may be done easily by hand; 
chisels or similar small tools are most effective. The exposed 
material is then painted over. At this time, no permanently 
effective reglazing materials are available . However, there 
are several acrylic-based proprietary products and masonry 
paints which can be used effectively to protect these exposed 
areas, thus preventing the entry of water. These materials 
are effective for 5 to 7 years and can be reapplied . They also 
can be tinted to approximate closely the original glaze color. 

Repair of minor material spalling: Minor material spalling, 
where visual or cosmetic considerations are negligible , should 
be treated in a manner similar to glaze spalling damage. That 
is, areas where small portions of the body and glaze have 
spalled and which are far removed from close scrutiny (i .e. , 
detailing on entablatures, upper story windows , etc.) are best 
remedied by painting with a masonry paint or an acrylic-based 
proprietary product. Units on which material spalling is easily 
observed (on the street level, door surrounds , etc .) , and on 
which visual integrity is a consideration, may be better re
placed . Patching is not appropriate . Stucco-like or cementi
tious build-ups are difficult to form satisfactorily, safely and 
compatibly in situ to replace missing pieces of glazed archi
tectural terra-cotta . Cementitious repairs never satisfactorily 
bond to the original material. The differential expansion coef
ficients of the two materials (the repair and the original) 
preclude a safe, effective and long-term attachment. 

Repair of major spalling: Glazed architectural terra-cotta 
units, which have spalled severely thereby losing much of 
their material and structural integrity in the wall, should be 
replaced. Partial in situ repair will not be long lasting and 
may, in fact, cause complicated restoration problems at a 
later date. Appropriate methods of replacement are discussed 
at a later point in this report. 

Temporary stabilization: Stabilization measures are necessary 
when deterioration is so severe as to create a situation where 
pieces of glazed architectural terra-cotta may fall from the 
building. This is a particular concern with greatly exposed 
detailing: cornices, balconies , balustrades, urns , columns, 
buttresses, etc. Restoration work on these pieces is expensive 
and often must be carried on over a period of time. Unstable 
terra-cotta pieces are often removed or destroyed in lieu of 
such measures. This is particularly true in areas of heavy 
traffic-related vibrations or in earthquake zones . There are, 
however, less severe measures which may be employed on 
a temporary basis . Substantial success has been achieved in 
securing unstable glazed architectural terra-cotta pieces with 
metal strapping and nylon net (Fig. 11) . While these measures 
should not be seen as permanent preservation solutions, they 
do offer temporary alternatives to the wanton destruction of 
significant glazed architectural terra-cotta detailing in the 
name of public safety and local code compliance. 

Repair of addition and structural damage: Holes. sign an
chors. slots for channel steel. or structural cracking in the 
surface of glazed architectural terra-cotta cladding should be 
permanently sealed with a material that will expand with the 
normal dynamics of the surrounding material . yet effectively 
keep water out of the system . Anyone of a number of com
mercially available waterproof caulking compounds would be 
appropriate for this work . Holes and static (nonmoving) 
cracks may be caulked with butyl sealants or acrylic latex 
caulks . For dynamic (moving or active) cracks. the polysulfide 
caulks are most often used. although others may be safely 
employed . It is. however. important to remember that these 
waterproof caulking compounds are not viable repointing 
materials and should not be used as such . 

Figure 11. Temporary Stabilization Measures. Falling glazed archi
tectural terra-calla detailing has become a source of concern, partic· 
ularly in dense urban areas and locations of high seismic activity . 
Nylon nelling and metal strapping, while not seen as permanent pres· 
ervation measures, do offer a temporary alternative to the removal of 
these elements . 

Temporary replacement: Temporary replacement measures 
should be implemented when missing units are scheduled to 
be replaced but work cannot be undertaken immediately . 
Lengthy delivery time, prorating of work or seasonal consid
erations may postpone replacement work . Severe deterio
ration should at least be ameliorated until work can begin. 
Temporary repointing. removal and saving of undamaged 
units to be reset later . or the temporary installation of brick 
infill to retard further deterioration might be considered . 
Removing earlier repairs: Removing earlier repairs may be 
necessary when the work has either deteriorated or has be
come visually incompatible . Cementitious stucco. caulkings 
with black bituminous compounds or brick repair work may 
become structurally or visually unstable or incompatible and 
should be removed and properly rehabilitated. 
Replacement of glazed architectural terra-cotta: Replacement 
of severely spalled , damaged, or missing glazed architectural 
terra-cotta elements is always difficult . Certainly, in-kind re
placement is advisable. but it has a number of drawbacks. 
Stone , fiberglass. and precast concrete are also viable choices , 
but like in-kind replacement, also have their inherent prob
lems. 
Several notes on replacement: When replacing glazed archi
tectural terra-cotta, all of the original deteriorated material 
should be completely removed. Half bricks or similar cos
metic replacement techniques are not advised. 
-When possible and where applicable , replacement units 
should be anchored in a manner similar to the original. Both 
structural and visual compatibility are major considerations 
when choosing replacement materials. 
-Removing and reanchoring damaged glazed architectural 
terra-cotta is an extremely difficult"if not impossible task . The 
complexity of the interlocking system of masonry units, back-
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fill , and metal anchoring system precludes the removal of the 
glazed architectural terra-cotta unit without destroying it. 
Reanchoring deteriorated units is likewise impossible. There
fore, if the terra-cotta in question is loose , severely deteri
orated, or its structural integrity in serious question, it is best 
removed and replaced . 
In-kind replacement is possible today, but only on a limited 
basis . Most new glazed architectural terra-cotta is machine 
made , not hand made as the original. Thus, the porous tile 
body of the new material tends to be more uniform but less 
dense and often not as durable. The glaze on the new glazed 
architectural terra-cotta tends to be thinner than that on the 
older material and subsequently more brittle. Machine proc
essing has also produced a glaze that is uniform in color as 
opposed to historic glazes which were slightly mottled and, 
therefore, richer. Visual compatibility is an important con
sideration when replacing in-kind. 

Only a fairly limited inventory of in-kind pieces is presently 
available for replacement such as plain ashlar blocks and the 
simpler details such as cappings and sills. When deterioration 
severely damages the more ornate pieces (urns, cartouche 
work, balusters, etc.) either expensive hand casting or alter
native materials must be sought. There is a tendency today 
to replace damaged ornamental work with simpler, cheaper 
and more readily available units . This decision cannot, how
ever, be supported, as the removal of this work inevitably 
diminishes the character and integrity of the building. An
other major consideration in choosing in-kind replacement 
is the question of delivery time, which is often quite lengthy . 
If new glazed architectural terra-cotta is chosen as a replace
ment material , the architect or building owner should plan 
far in advance. 

Stone may be a suitable replacement material for damaged 
glazed architectural terra-cotta. Its durability makes it highly 
appropriate, although the increase in weight over the original 
hollow units may be of some concern. The fact that historic 
glazed architectural terra-cotta was glazed in imitation of 
stone, however, may make the choice of stone as a replace
ment material a fortuitous one. Metal anchoring may be ac
commodated easily in the carving. Cost, however, is the 
major drawback in stone replacement, particularly where rich 
detailing must be carved to match the original. 

Fiberglass replacement is a viable alternative, particularly 
when rich and elaborate ornamentation has to be duplicated . 
Casting from original intact pieces can produce numerous 
sharp copies of entablatures, moldings, balusters, voussoirs, 
etc. Anchoring is easily included in casting. 

Significant drawbacks in using fiberglass replacement are 
color compatibility, fire code violations and poor weathering 
and aging properties. The appropriate coloring of fiberglass 
is exceedingly difficult in many instances. Painting is often 
unsatisfactory, as it discolors at a rate different than that of 
the historic glazed original. While fiberglass casting is lighter 
than the original units and, therefore, of great interest in the 
rehabilitation of buildings in areas of high seismic activity, 
many fire code requirements cannot be met with the use of 
this material. 

Precast concrete units show great promise in replacing glazed 
architectural terra-cotta at this writing. Precast concrete units 
can, like fiberglass, replicate nuances of detail in a modular 
fashion ; they can also be cast hollow, use light-weight aggre
gate and be made to accommodate metal anchoring when 
necessary . Concrete can be colored or tinted to match the 
original material with excellent results . It is cost effective and 
once production is in process , precast concrete can be pro
duced quickly and easily . 

Experience shows that it is advisable to use a clear masonry 
coating on the weather face of the precast concrete units to 
guarantee the visual compatibility of the new unit, to prevent 
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moisture absorption, to obtain the proper reflectivity in im
itation of the original glaze and to prevent weathering of the 
unit itself. Precast concrete replacement units are presently 
enjoying great use in replicating historic glazed architectural 
terra-cotta and show promise for future rehabilitation pro
grams. 

Once the replacement material is selected (new glazed ar
chitectural terra-cotta , stone, precast concrete, or fiberglass), 
it must be reanchored into the masonry system. Original 
metal anchoring came in numerous designs, materials and 
coatings ranging from bituminous-coated iron to bronze. 
While most of these anchors are no longer available, they 
may be easily replicated in large quantities either in the orig
inal material when appropriate or out of more durable and 
available metals such as stainless steel. 

Since the masonry backfill is already in place in the historic 
building, the new replacement unit with anchoring may sim
ply be fitted into the existing backfill by boring a hole or slot 
for anchor and bedding the anchor and the unit itself in mor
tar. When replacing historic glazed architectural terra-cotta 
which originally employed metal anchoring, it is important 
to replace that anchoring when replacing the unit. Serious 
problems may result if anchoring is omitted in restoration 
when it was used originally. It is erroneous to assume that 
mortar alone will be sufficient to hold these re~acement 
pieces in place. 

Summary 
Today, many of this country's buildings are constructed of 
glazed architectural terra-cotta . However , many of these are 
in a state of serious deterioration and decay. Glazed archi
tectural terra-cotta was, in many ways , the "wonder" material 
of the American building industry in the late 19th century 
and during the first decades of the 20th century. New tech
nology and methods of rehabilitation now hold promise for 
the restoration and rehabilitation of these invaluable and sig
nificant resources. Restorationlrehabilitation work on glazed 
architectural terra-cotta is demanding and will not tolerate 
half-way measures. Today's preservation work should equal 
the spirit, attention to detail, pride in workmanship and care 
which characterized the craftsmanship associated with this 
widely used, historic masonry material. 
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