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Author’s Note: This is a work in progress.
Research and field trips will continue over the
next few months. An updated version of the
paper will be presented at the Roofing Con-
ference for Historic Buildings.

Introduction

Once used as a substitute roof covering material,
the handmade cement shingle' has entered into
the realm of historic fabric. This paper will
examine the selection and use of the handmade
cement shingle as an alternative to the traditional
slate and wood shingle or shake roof. It will
include a brief overview of the history of the
material and its production. The sustainability (or
maintenance), repair, and preservation treatment
challenges will be discussed based on project
experience.

In its earliest uses the handmade cement shingle
roof tile was seen as a replacement for more
traditional and ancient roof coverings. Born out
of necessity, the origin of this unique roof
covering innovation lies partly in the architectural
fashion of the early twentieth century. Its
evolution also happily coincides with the artistic
merger of developing concrete construction
industry technology with hand crafted labor.

The product developed into a favorite choice of
restoration architects and was used on several
important mid-century projects.

Origins and Development

Agecroft and Virginia House are two unique
residences situated on adjacent estates on the
north bank of the James River in the Windsor
Farms neighborhood of Richmond, Virginia.
Both structures were rescued from uncertain
futures in England by well to do Americans.

The buildings were disassembled, cased,
shipped, and creatively reconstructed in Virginia.

Both buildings suffered loss of original fabric
through breakage on the transatlantic crossing.
The stone roof slabs were especially fragile,
with damage occurring to approximately 35
percent of the original roof fabric. It was the
need to replace the broken stone roofing slabs
with compatible material that led to the develop-
ment of the handmade cement shingle.

Agecroft® is the 1926-1928 reassembly of
architectural fragments from a sixteenth century
English priory and a late fifteenth century
English manor house. Upon reassembly it was
discovered that many of the original hand split
stone roof slabs had been destroyed during
transport. The search for a substitute, or
replacement material, was begun. It was critical
the new shingles not draw attention to them-
selves, but they also needed to be compatible
with the historic stone slabs.
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Chimney Pots and Roof Tiles

The builders called on William Hendricks of
Richmond, Virginia, to devise a roofing tile that
resembled the spilt-stone slabs. The local
Virginia slate companies apparently were not
contacted to fabricate replacements for the
broken stone slabs from local slate.* Hendricks
was already known in the Richmond area as “a
concrete buff and early expert on concrete,”
and was known either to the architects of the
project or, more likely, was known to the builder.
Hendricks had been casting concrete chimney
pots and other architectural embellishments for
the developers of fashionable Windsor Farms
when the call came to see if a replacement tile
for the broken natural hand split stone slabs
could be devised.’

Hendricks was able to manufacture, individually
and by hand, large cement shingles that repli-
cated the appearance of the split stone slabs.
Many of the shingle slabs made by Hendricks
measure 24 inches in length by two inches thick.
These were fabricated in random widths and can
still be seen on the house.

Shortly after the initial involvement with
Agecroft, Hendricks became involved in a more
complicated project. Another creative reassem-
bly of an English manor house was taking place
on the adjacent property. Virginia House® is a
historical composite that embodies several
centuries of English architectural heritage with
multiple American cross gables.

This time Hendricks’ mission was more chal-
lenging. The Virginia House roof was techni-
cally more advanced than Agecroft’s and had
incorporated the use of graduated’ native rough
hewn stone slates. In the first known use of the
handmade cement roof tile, Hendricks success-
fully created a shingle that gave the appearance
of the refined graduated stone slate roof system
the owners were trying to replicate.

Hendricks became known in the Richmond
construction market because of the successes at
Agecroft and Virginia House. He was asked
repeatedly to supply roofing tiles for the English/
Tudor Revival homes being built in the presti-
gious west end Richmond community, Windsor
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Farms. In 1926 he formed the Hendricks Tile
Manufacturing Company and embarked on a
career specializing in the production of cast and
hand crafted roofing tiles using techniques
borrowed from the emerging concrete industry.®

Widespread Appeal

Architects and developers were attracted to the
use of cement shingles as a roofing material in
the Virginia area. This was primarily because of
its low cost due to local manufacture, its fire
resistant nature, and its aesthetic appeal. Its
popularity carried over from the Tudor Revival to
other architectural styles, the most common
being the colonial architectural revival which
became well known and much copied through
the restoration and recreation of Colonial
Williamsburg, Virginia, in the 1930s and 1940s.

The handmade cement shingles developed for
both Tudor and Colonial revival styles were
patterned after wood rather than slate shingles.
The primary character defining feature of this
type of cement shingle is its resemblance to the
weathered wood shingle. This is achieved
through the individual hand finishing, texturing,
and coloring of each shingle tile, which gives an
air of authenticity to these structures.

The use of the handmade cement shingle
became more widespread and its geographic
area of use increased. Builders were willing to
pay for shipping to more distant locations be-
cause of the good value of the product. The
cement shingle was the choice of several early
twentieth century restoration architects for their
projects. It became a product that bridged the
worlds of restoration and revivalist residential
and commercial architecture.

A Different Animal

More than one manufacturer of cement shingles
has been identified but no other company was
able to match the quality of the Hendricks
shingle. Other commercial producers of con-
crete type shingles offered an extruded or mass
produced product that did not exhibit the same
visual characteristics of the handmade shingle.
They were generally thinner and offered much
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less variety in the finishing pattern, texture, and
color. Sizes were more uniform and regulated by
the manufacturing process. Also the use of fiber
binders, such as asbestos, cellulose, or fiberglass,
changed the nature of the product as did the use
of concrete additives.

While Hendricks struggled to develop a light-
weight yet strong shingle — another distinguishing
trait was the use of reinforcing wires or wire
mesh to strengthen the shingle - they remained
the only manufacturers to operate a totally non-
automated handmade production line. At the
height of production in the late 1950s to early
1960s, the Hendricks company remained a small
contributor in the production of cement, or
concrete, roofing tiles, averaging 12 to 20
squares per day.

William Hendricks was in business from 1926
until his death in 1942, at which point the plant
was closed down. Grandson Frank Linwood
(Lin) Hendricks, Jr., reopened the company in
1950 and the firm remained in operation under
the name of the Hendricks Tile Manufacturing
Company until 1985. At that time it was sold
and is now operated as part of the Richmond
Precast Concrete Products Company. The
current rate of production is approximately eight
squares a day.

Early Uses and Current Conditions

Cement shingles, both handmade and manufac-
tured, were the roofing material selected by
forward thinking heritage organizations. The
National Park Service; the Colonial Williamsburg
Foundation; Old Salem Village at Winston-Salem,
North Carolina; and Odessa Village in Delaware
are some of the early users of the product in
their restoration® projects. Likewise, several
notable residences including Scotchtown, the
birthplace of Patrick Henry, and some secondary
buildings at Kykuit, the Rockefeller estate in
Pocantico Hills, Westchester County, New York,
also used the handmade cement shingle in
various projects. Trendy neighborhood develop-
ments such as Windsor Farms in Richmond also
adopted the cement shingle as their roof of
choice; it was cheaper than slate, it was durable,
and it “gives a look that is Virginia.”!
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The National Park Service (NPS), an organiza-
tion that introduced many types of non-traditional
substitute roofing materials into its “restoration”
portfolio over the years, seems to have settled on
the use of the handmade cement shingle as one
of its early favorites. The National Park Service
restoration architects used the cement shingle tile
not only as a replacement material in restoration
projects but also as a first generation roof on
many reconstruction projects. They specified the
cement shingle for the new construction of
traditionally designed buildings as well because it
fulfilled all the requirements of the park rustic
style of architecture, encouraged by the design
manuals of the 1930s and 1940s, as seen by its
use at Shenandoah National Park in Virginia.

Between 1932 and 1940 the Civilian Conserva-
tion Corps (CCC) and the Civilian Public Service
(CPS) unit at Shenandoah National Park experi-
mented with the manufacture of a cementitious
shingle product. A report that documents the
production of the handmade shingles starts out
calling the product a cement shingle. In a
retyped version of the same report the vernacular
cement shingles have been administratively
corrected and become, perhaps more accurately,
concrete shingles.!! This field report contains
the only known detailed description of the hand
made shingle manufacturing process found to
date by the author.

Concrete shingles were first used on comfort
stations and other secondary utilitarian type
structures to replace worn out rough-sawn
chestnut shingles. The first attempt by the CCC
to manufacture the concrete shingles produced
less than satisfactory results. Officials were not
happy with the “... considerable lack of unifor-
mity in color, thickness, aggregate and texture of
finish.”'? After refinement of the manufacturing
process, the CPS was able to produce shingles
good enough to be used throughout the park on
more prominent buildings.

Two major buildings, the Dickey Ridge Lodge
(1937), now Dickey Ridge Visitor Center, and the
Big Meadows Lodge (1938) were detailed with
concrete shingle roofs.!* These shingles are
character defining features and satisfied the
rustic design intent. The physical similarity
between the two surviving shingle examples
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indicates the possibility of collaboration between
Hendricks and the CCC, or at least a patterning
by the CCC of their product on the first decade
of production by the Hendricks Tile Manufactur-
ing Company.

Other National Park Service projects include the
Memorial House (Wakefield) at George Wash-
ington Birthplace National Memorial in Virginia’s
Northern Neck. This 1932 interpretation of
Washington’s birth home is a surviving example
of the original handmade cement shingle roof. It
is one of the earliest examples of a cement
shingle roof as made by the Hendricks Tile
Manufacturing Company. Here the cement
shingle is intended to represent a wood shingle
roof contemporary with Washington’s birth
(1732). The roof has recently been determined
to be in good condition and remains serviceable
67 years after its installation.

At Harpers Ferry National Historical Park in
West Virginia a large row of historic buildings
was reroofed with Hendricks cement shingles in
1961. In this case the cement shingle replicates
a wood shingle system. Historic photographs
indicate an earlier slate roof, although the exact
dates of roof changes are unknown. Cement
shingles were most likely used in lieu of slate
because of their low cost and ready availability.
The existing roof is scheduled for replacement in
2000 with a slate roof; this decision negates the
issue of the cement shingles preservation or
repair. The existing cement shingles are in good
condition and this roof could easily be repaired
rather than replaced.

Why Choose Concrete Shingles?

Concrete shingles were selected for both new
construction and restoration projects for various
reasons. The CCC admitted that the idea of
making concrete shingles was not theirs alone:
“Concrete shingles have been made for years by
firms whose desire it was to supply a roof
covering that gave the appearance of age, yet
was fire resistant and rustic.”*

The fire resistant quality of the product is an

important reason for its selection. Other factors
include its ability to age gracefully over time and
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its resemblance to wood shingle or shake. The
rustic and individual appearance of the shingles is
a character defining feature of many structures
where it has been used. More pragmatic
reasons include the relatively low cost of the
product when compared to slate or other shingle
replacement products, and most importantly its
longevity and durability. Itis precisely because
the concrete shingle has a known life span of
over 65 years in most installations that this paper
raises the question of its treatment as a historic
material deserving of conservation measures
where possible.

In some situations concrete shingle roofs are
being replaced with the same type of material.
At Colonial Williamsburg at least three different
types of cement shingles were used throughout
the early restoration period. Many of these roofs
are being replaced using modern handmade
concrete shingles as manufactured by the
Richmond Precast Concrete Products Company,
the successor to the Hendricks Tile Manufactur-
ing Company.

Colonial Williamsburg chooses to continue the
tradition of handmade concrete shingles. From
a maintenance analysis perspective there are
four primary reasons for this decision: life cycle
cost analysis, design, visual appearance, and
code issues.

Life cycle cost analysis compares the cost that
would be incurred if a switch was made from
concrete shingles to a less durable product, such
as wood. With a common life expectancy of 18
to 25 years, a wood shingle roof system has
increased maintenance and requires more
frequent replacement costs when compared to
the service life of 60 to 70 years for concrete
shingles.

Design refers to construction detailing. Roof
framing systems and most architectural millwork
associated with the roof have been specifically
designed and detailed to carry this particular type
of shingle. Switching to another system such as
wood or slate would result in alterations to all
aspects of the roof system detailing including
dormers, fascias, cornices, rake boards, etc.
These concerns are applicable to any structure
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where the first generation roof is of this type,
such as the Dickey Ridge building discussed
earlier.

Visual appearance refers to the overall look of
the roof and preservation of the existing visual
characteristics. While this is more subjective,
there is a unique appearance to the handmade
concrete shingle. As it weathers a patina
develops which cannot be easily replicated on a
new shingle. The presence of moss growth on
the concrete shingle is part of the its character,
and considered desirable by some owners.

Code issues include specifics that may only be
applicable to certain buildings with certain uses.
The concrete shingle roof may qualify as a fire
rated roof. In some jurisdictions a fire rated roof
allows buildings to forego the installation of fire
suppression systems such as sprinklers. This is
an added benefit for certain building uses and
types of occupancy.

What is A Cement Shingle?

The handmade reinforced concrete shingle
(a.k.a. cement shingle) is a custom product.
While standard sizes, shapes, textures, and colors
have been developed, each batch of shingle tiles
is still made by hand. The shingle is made using
a waterproof concrete mix that includes portland
cement, sand, aggregate, and water. The
cementitious mixture for each shingle is individu-
ally spread out in a form with a trowel, steel
reinforcing wires are installed, color is brushed
on the surface, and texture is created using hand
finishing tools. Each shingle is also pre-drilled
with two symmetrically placed holes at the top
for installation.

The product specification description by the
manufacturer states, “All tile shall be made of
the strongest possible waterproof concrete,
reinforced with steel wire, faced with the best
pigments obtainable, and have two nail holes in
each tile. They shall be complete and ready for
application when delivered. Color and texture to
be selected by the Architect.”’s

Standard roofing shingle tiles are called field
tiles. Usually they are 18 inches in length and
available in widths of 6, 7, and 8 inches. Thick-
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ness is 1/2 inch to 3/4 inch at the butt, tapering to
3/8 inch at the top. Each project requires a mix
of at least three graduated widths; i.e., 6, 7, and
8-inch widths. Special widths and lengths are
available as special orders.

The average roofing project requires at least four
standard shingle tile shapes. These are the
starter tile, the regular or field tile, the left and
right end band tile, and the ridge or top tile.
Special tiles needed to work eaves or valleys are
called “cut work” and include custom hip and
valley angles, which are individually made for
each project, based on architectural drawings and
field measurements. Elevations are required in
order to fabricate these special shapes.

The standard field tile has a square cut butt end,
but scalloped butt ends are also available as are a
variety of other special custom shapes. Likewise
color and texture are available in standard
finishes, or custom applications are available to
match existing shingle roof or replicate some
other type of roofing system. Types regularly
available from the manufacturer include fine
grain weathered, Colonial round butt, hand split
shake texture, and Continental tile.

Customers with special needs have subjected the
product to special testing to assure its quality.
Compression and permeability testing has been
conducted to determine the allowable amount of
porosity to sustain moss growth but still provide a
waterproof roofing system. Testing has indicated
that limited moss growth does not damage the
water shedding qualities of the tile.

Concrete shingle tiles average 1,150 pounds per
square. This may be compared to slate, which
weighs an average of 1,800 pounds per square.

The aesthetic appeal of the cement shingle tile
lies in its ability to provide a unique, natural
looking appearance, support moss growth, and
age gracefully. The functional appeal of the
shingle tile continues to be its ability to provide a
watertight roofing system with a long life.
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Figure 1. The CCC Shingle Mill. Note conveyor. Hopper of mixer empties directly into mortar box on conveyor. Frames hanging on rack
above work table are shingle forms. Each form makes three or four shingles, depending on width. Shingles on trays are being moved to
storage yard seen at right. (Edward D. Freeland, A Report on the Manufacture and Use of Concrete/Cement Shingles in Shenandoah National
Park..Washington, D.C.: U.S. Department of the Interior, National Park Service, undated (after 1940). Archival copy courtesy of Randy
Biallas, Chief Historical Architect, Park Historic Structures, National Park Service, Washington, D.C.)
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Figure 2. Shingle forms and four shapes (3 widths of each) of shingles made by the CCC. (Edward D. Freeland, A Report on the Manufacture
and Use of Concrete/Cement Shingles in Shenandoah National Park. Washington, D.C.: U.S. Department of the Interior, National Park Service,
undated (after 1940). Archival copy courtesy of Randy Biallas, Chief Historical Architect, Park Historic Structures, National Park Service,
Washington, D.C.)
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Figure 3. Square (10" x 10°) section of roof built by CCC to demonstrate use of concrete shingles. It is used also to teach new hands method
of laying, types made, and how used. (Edward D. Freeland, A Report on the Manufacture and Use of Concrete/Cement Shingles in Shenandoah
National Park. Washington, D.C.: U.S. Department of the Interior, National Park Service, undated (after 1940). Archival copy courtesy of
Randy Biallas, Chief Historical Architect, Park Historic Structures, National Park Service, Washington, D.C.)



Figure 4. View of Virginia House, Richmond, Virgina, showing concrete slab tiles
replicating original stone slabs. This is the first known use of the handmade concrete
roof tile as manufactured by William Hendricks. This photo also shows the rare use of a
concrete ridge cap; this may be the only use of this type of tile. (Photograph by Tom
Vitanza, November 1998.)

at Harpers Ferry National Historic Park. Close examination of this photograph indi-
cates minor damage to tile field that could be repaired through traditional roof repair
techniques. (Photograph by Tom Vitanza, November 1998.)
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