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Fig. 2. Logs, both round and hewn, continued to be a basic construction material throughout much of the 19th century, here
illustrated by (a) these c. 1831 industrial workers” houses for forgemen at the Mt. Etna Iron Furnace in Pennsylvania, and (b)
the Larsson-Ostlund House built by Swedish immigrants in New Sweden, Maine, during the 1870s. (c) Corner detail of the
Larsson-Ostlund House with the mlqmal clapboarding removed during restoration shows close-fitting log joints in the
Scandinavian style that did not require chinking. Photos: (a) Jet Lowe, HAER Collection, (b-c) Maine Historic Preservation

Commission.

ting. “Log cabin” or “log house” often conjures up
associations with colonial American history and rough
frontier life (Fig. 1). While unaltered colonial era build-
ings in general are rare, historic log buildings as a
group are neither as old nor as rare as generally be-
lieved. One and two-story log houses were built in
towns and settlements across the country until about
the middle of the 19th century, and in many areas,
particularly in the West, as well as the Midwest and
southern mountain regions, log continued to be a basic
building material despite the introduction of wooden
balloon frame construction (Fig. 2). By the early 20th
century, the popularity of “rustic” architecture had
revived log construction throughout the country, and
in many areas where it had not been used for decades.

A distinction should be drawn between the traditional
meanings of “log cabin” and “log house.” “Log cabin”
generally denotes a simple one, or one-and-one-half
story structure, somewhat impermanent, and less fin-
ished or less architecturally sophisticated. A “log
cabin” was usually constructed with round rather than
hewn, or hand-worked, logs, and it was the first gener-
ation homestead erected quickly for frontier shelter.
“Log house” historically denotes a more permanent,
hewn-log dwelling, either one or two stories, of more
complex design, often built as a second generation
replacement. Many of the earliest 18th and early 19th
century log houses were traditionally clad, sooner or
later, with wood siding or stucco.

Historical Background

No other architectural form has so captured the imagi-
nation of the American people than the log cabin. Po-
litical supporters of 1840 presidential candidate William
Henry Harrison appropriated the log cabin as a cam-
paign symbol. The log cabin was birthplace and home
for young Abe Lincoln, as well as other national fig-
ures, and assumed by many 19th century historians to
be the very first type of house constructed by English
colonists. In 1893 Frederick Jackson Turner in his influ-
ential paper, The Significance of the Frontier in American
History suggested that European colonists had adopted
this means of shelter from the Indians.

More recent 20th century scholarship has demonstrated
that horizontal log buildings were not the first form of
shelter erected by all colonists in America. Nor was log
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construction technology invented here, but brought by
Northern and Central European colonists. Finnish and
Swedish settlers are credited with first introducing
horizontal log building in the colony of New Sweden
(now Pennsylvania) on the upper shores of Delaware
Bay in 1638, who later passed on their tradition of log
construction to the Welsh settlers in Pennsylvania.

During the 17th and 18th centuries, new waves of East-
ern and Central Europeans, including Swiss and Ger-
mans, came to America bringing their knowledge of
log construction. Even the Scotch-Irish, who did not
possess a log building tradition of their own, adapted
the form of the stone houses of their native country to
log construction, and contributed to spreading it across
the frontier. In the Mississippi Valley, Colonial French
fur traders and settlers had introduced vertical log con-
struction in the 17th century.

Through the late 18th and early 19th centuries, frontier
settle s erected log cabins as they cleared land, wind-
ing their way south in and along the Appalachian val-
leys through the back country areas of Maryland,
Virginia, the Carolinas and Georgia. They moved west-
ward across the Appalachian Mountain barrier into the
Ohio and Mississippi River valleys transporting their
indispensable logcraft with them, into Kentucky and
Tennessee, and as far to the southwest as eastern
Texas. Log buildings are known to have been con-

Fig. 3. This mid-19th century double-pen corncrib on the
Jamison Farm in Rowan County, North Carolina, is an example
of a type of log building that did not require chinking. Photo:
Denise Whitley.















included in the original construction of most of the
earliest log houses, but root cellars were often dug
later.

Roofs

Log buildings were roofed with a variety of different
framing systems and covering materials. Like log house
plans and corner notching styles, the types of roof
framing systems used were often variations on particu-
lar ethnic and regional carpentry traditions. In most
cases wood shingles were the first roof covering used
on the earliest 18th and 19th century log houses. As
wood shingle roofs deteriorated, many were replaced
with standing seam metal roofs, many of which con-
tinue to provide good service today. Later pioneer log
buildings west of the Mississippi were likely to be
roofed with metal or roll roofing, or even with sod.
Other log buildings have been re-roofed in the 20th
century with asphalt shingles. For some rustic log
buildings in the West and Great Camps in the
Adirondacks, asphalt shingles are the original historic
roofing material.

Fig. 13. Historic wood clapboard siding originally applied to
conceal the fact that this house was built in two sections of
different materials has been inappropriately removed from the
1793 log portion. Photo: National Park Service Files.

Chimneys

Ethnic tradition and regional adaptation also influ-
enced chimney construction and placement. Chimneys
in log houses were usually built of stone or brick, a
combination of the two, or even clay-lined, notched
logs or smaller sticks (Fig. 15). Later log buildings were
frequently constructed with only metal stacks to accom-
modate wood stoves. The chimneys of log buildings
erected in cold climates tended to be located entirely
inside the house to maximize heat retention. In the
South, where winters were less severe the chimney
stack was more typically constructed outside the log
walls. With the advent of more efficient heating sys-
tems, interior chimneys were frequently demolished or
relocated and rebuilt to maximize interior space.

Fig. 14. Remouval of the historic wood siding from the 1804
Zachariah Price DeWitt House in Butler County, Ohio, reveals
that the clapboards were attached to vertical wood furring strips
nailed to the logs. Photo: National Park Service Files.

Foundations

Log building foundations varied considerably in qual-
ity, material, and configuration. In many cases, the
foundation consisted of a continuous course of flat
stones (with or without mortar), several piers consist-
ing of rubblestone, single stones, brick, short vertical
log pilings, or horizontal log “sleepers” set on grade.
The two “sill logs,” were laid directly upon one of these
types of foundations.

Climate and intended permanence of the structure
were the primary factors affecting foundation construc-
tion. The earliest log cabins, and temporary log dwell-
ings in general, were the most likely to be constructed
on log pilings or log sleepers set directly on grade.
Where a more permanent log dwelling was intended,
or where a warm, humid climate accelerated wood

Fig. 15. The mid-19th century O’'Quinn House, Moore County,
North Carolina, provides a rare surviving example of a clay-

lined log chimney. Although the logs of the house are saddle-

notched, the chimney logs are “V" notched. The roof was

decay, such as in the South, it was sometimes more
common to use stone piers which allowed air to circu-
late beneath the sill logs. Full cellars were not generally

extended out over the chimney to protect the daubing from the
weather, and the chimney stack would have originally projected
through a hole in the roof. Photo: Michael Southern.






loose, or deteriorated. Sill log, as well as upper log,
deterioration may also be revealed by loose or peeling
areas of the cladding. If pieces of cladding must be
removed for log inspection, they should be labeled and
saved for reinstallation, or as samples for replacement
work. Historic cladding generally need not be dis-
turbed unless there are obvious signs of settling or
other indications of deterioration.

Other areas of the log walls which are particularly sus-
ceptible to deterioration include window and door sills,
corner notches, and crowns, and any other areas regu-
larly saturated by rain run-off or backsplash. The char-
acteristic design feature of Adirondack or Rustic style
log buildings of leaving log ends or crowns to extend
beyond the notched corners of the building positions
the crowns beyond the drip-line of the roof edge. This
makes them vulnerable to saturation from roof run-off,
and a likely spot for deterioration. Saddle notching in
which the cut was made out of the top surface of the
log and which cups upward, and flat notching, may
also be especially susceptible to collecting run-off
moisture.

Detection of decay requires thorough inspection. Prob-
ing for rot should be done carefully since repair tech-
niques can sometimes save even badly deteriorated
logs. Soft areas should be probed with a small knife
blade or icepick to determine the depth of decay. Logs
should be gently tapped at regular intervals up and
down their lengths with the tool handle to detect
hollow-sounding areas of possible interior decay. Long
cracks which run with the wood grain, called “checks,”
are not signs of rot, but are characteristic features of the
seasoning of the logs. However, a check can admit
moisture and fungal decay into a log, especially if it is
located on the log’s upper surface. Checks should also
be probed with a tool blade to determine whether de-
cay is underway inside the log.

Sill log ground contact and relative moisture content
also provide ideal conditions for certain types of insect
infestation. Wood building members, such as sill logs
or weatherboarding, less than eight inches from the
ground, should be noted as a potential problem for
monitoring or correction. Sighting of insects, or their
damage, or telltale signs of their activity, such as mud
tunnels, exit holes, or “frass,” a sawdust-like powder,
should be recorded. Insect infestation is best treated by
a professionally licensed exterminator, as the chemicals
used to kill wood-destroying insects and deter re-
infestation are generally toxic.

Roof Inspection

Along with the foundation, the roof is the other most
vital component of any building. The roof system con-
sists of, from top to bottom, the covering, usually some
form of shingles or metal sheeting and flashing; board
sheathing or roof lath strips; the framing structure,
such as rafters or purlins; the top log, sometimes re-
ferred to as the “roof plate” or “rafter plate;” and,
sometimes, but not always, gutters and downspouts.

The roof and gutters should be inspected and checked
for leaks both from the exterior, as well as inside if pos-
sible. Inspection may reveal evidence of an earlier roof
type, or covering, and sometimes remnants of more
than one historic covering material. The roof may be
the result of a later alteration, or raised when a second

Fig. 18. Exposed roofing members of Rustic style buildings such
as this structure at Yellowstone National Park are highly
susceptible to deterioration. Photo: Laura Soulliere Harrison.

story was added, or repaired as the result of storm or
fire damage. Often, roof framing may be composed of
reused material recycled from earlier buildings. Inspec-
tion of the roof framing should note its configuration
and condition. Typical problems to look for are framing
members that have been dislodged from their sockets
in the roof plate, or that are cracked, ridge damage,
sagging rafters, broken ties and braces, and decay of
exterior exposed rafter or purlin ends, especially com-
mon on Rustic style buildings (Fig. 18).

Other Features

The rest of the building should also be inspected as
part of the overall assessment, including siding, win-
dow sash and frames, door frames and leafs, chim-
neys, porches, and interior walls, trim, and finishes.
Any of these features may exhibit deterioration prob-
lems, inherent to the material or to a construction de-
tail, or may show the effects of problems transmitted
from elsewhere, such as a deformed or mis-shapen
window frame resulting from a failed sill log. The in-
spection should note alterations and repairs made over
time, and identify those modifications which have ac-
quired significance and should be preserved. Nothing
should be removed or altered before it has been exam-
ined and its historical significance noted.

Preservation Treatments

Since excessive moisture promotes and hastens both
fungal and insect attack, it should be dealt with imme-
diately. Not only must the roof and gutters be repaired
—if none exist, gutters should probably be added—but
the foundation grade should be sloped to ensure drain-
age away from the building. If the distance from the
ground to the sill log or exterior sheathing is less than
eight inches, the ground should be graded to achieve
this minimum distance. Excess vegetation and debris
such as firewood, dead leaves, or rubbish should be
cleared from the foundation perimeter, and climbing
vines whose leaves retain moisture and tendrils erode
daubing, should be killed and removed. Moisture prob-
lems due to faulty interior plumbing should also be
remedied. Solving or reducing moisture problems may
in itself end or halt the progress of rot and wood- .
destroying insects.






insects, and while epoxy itself is resistant to moisture,
epoxy tends to cause adjacent wood to retain moisture
rather than dry out, and if not used in the right loca-
tion, can actually further a continuing cycle of wood
decay. Hence, epoxy repairs are most successful in
areas where they are protected from moisture. Epoxies,
of which there are a variety of commercially-available
products on the market, are prepared in essentially two
forms: a liquid consolidant and a flexible putty filler.
Each consists of a resin and a hardener which must be
mixed prior to use.

The technique of treating, for an example, a decayed
log crown with epoxies is begun by removing loose
decayed wood, and drying the area if necessary (Fig.
20). The rot-affected cavity and surface of the log end is
then saturated with liquid epoxy by repeated brushing,
or by soaking it in a plastic bag filled with epoxy that is
attached to the log. The porous condition of the rot-
damaged wood will draw up the epoxy like a lamp
wick. Once the liquid epoxy has saturated the log end
and cured, the log end has been consolidated, and is
ready for the application of an epoxy putty filler. The
filler resin and hardener must also be mixed; pigments
must be mixed with the filler epoxy to color the patch,
and more importantly to protect it from ultraviolet sun-
light. The filler can be applied with a putty knife,
pressing it into the irregularities of the cavity. The
cured patch can be worked like wood and painted with
an opaque stain or a dull finish paint to help it blend
with surrounding wood, although epoxy repairs can be
difficult to disguise on natural, unpainted wood.

Epoxies can be used to consolidate and repair other
areas of a log, including rotted internal areas which
have not yet progressed to damage the log’s outer sur-
face. Saturation of small internal areas can be accom-
plished by drilling several random holes into the log
through an area that will be concealed by daubing, and
then pouring in liquid epoxy. If a pure resin is used, it
should be a casting resin to minimize shrinkage, and it
is best to fill voids with a resin that contains aggregates
such as sand, or micro-balloons. Epoxy is frequently
used by architectural conservators to strengthen deteri-
orated structural members. The damaged log can be
strengthened by removing the deteriorated wood, and
filling the void by imbedding a reinforcing bar in epoxy
filler, making sure the void is properly sealed to con-
tain the epoxy before using it (Fig. 21). Sometimes
larger decayed internal areas of a log can be more easily
accessed and repaired from the interior of a structure.
This may be a useful technique if it can be accom-
plished without causing undue damage to the interior
finishes in the log building. However, despite its many
advantages, epoxy may not be an appropriate treat-

ment for all log repairs, and it should not be used in an
attempt to conceal checking, or extensive log surface
patching that is exposed to view, or logs that are sub-
stantially decayed or collapsed.

Log Replacement

Repairing or replacing only a segment of a log is not
always possible. Replacement of an entire log may be
the only solution if it has been substantially lost to
decay and collapsed under the weight of logs above it.
Log replacement, which should be carried out only by
experienced craftspersons, is begun by temporarily

Deteriorated log crown.

Remove deteriorated crown. Recess to the
center line of the log wall. Remove all
pockets of decay. Saturate the decay pock-
ets with an epoxy consolidant.

Cut and prefit log crown replacement.
Typical log crown applications require one
or two 1/2" diameter fiberglass rebars
embedded 12" deep in the top of the exist-
ing wall log and replacement crowns.
Shorter 4” long rebars placed at the bot-
tom of the log will make the log crown
rigid by creating a 3-point support. Drill
{“7 holes 1/4” to 3/8” larger than rebar to
2o date the epoxy. Maintain 1” of
good wood between the hole and the edge
of the log.

Fill holes with epoxy.

Assemble log crown replacement with
fiberglass rebars. Support until epoxy has
cured.

Completed log crown replacement.

Fig. 21. Epoxy repair. Drawing: Harrison Goodall.

supporting the logs above, and then jacking them up
just enough to insert the new log. Potential danger to
the structure may include creating inadequate tempo-
rary bearing points, and crushing chinking and interior
finishes which may have settled slowly into non-
original positions that cannot withstand jacking.

To begin the process of log replacement, the entire
length of the log must be inspected from the exterior
and the interior of the structure to determine whether
it supports any structural members or features, and
how their load can be taken up by bracing during jack-
ing and removal. On the exterior, sheathing such as
weatherboard, and adjacent chinking, must be re-
moved along the length of the log to perform this in-
spection. Likewise, on the interior, abutting partition
walls and plaster may also need to be removed around
the log to determine what, if any, features are sup-
ported by or tied into the log to be removed.

A replacement log should be obtained to match the
wood species of the original being removed. If it is a
hewn log, then the replacement must be hewn to repli-
cate the dimensions and tool marks of the original (Fig.
22). If the same wood species cannot be obtained in the
original dimensions, a substitute species may have to
be used, and may even be preferable in some instances
11
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tool. Concealed reinforcement may sometimes be used,
depending upon the authenticity of the restoration.
This can include galvanized nails partiallv inserted
only on the upper side of the log to allow for the daub-
ing to move with the upper log and keep the top joint
sealed, or galvanized wire mesh secured with galva-
nized nails (Fig. 23). Like repointing masonry, daubing
should not be done in full sun, excessive heat or when
freezing temperatures are expected. The daubing mate-
rials should be dry-mixed, the chinking rechecked as
being tight and secure, and the mix wetted and stirred
to a stiff, paste-like consistency. The mix dries quickly,
so no more daubing should be prepared at a time than
can be applied in about 30 minutes. A test patch of
new daubing, either on the building, or in a mock-up
elsewhere, will help test the suitability of the formula’s
color and texture match.

Before applying the daubing, the chinking area, includ-
ing filler and log surfaces to be covered, should be
sprayed with water to prevent the dry filler from too
rapidly drawing off the daubing moisture which will
result in hairline cracking. A trowel, ground to the
width of the daubing, is used to press the daubing into
the chinking space, and to smooth the filled areas.
Wide or deep chinking spaces or joints may have to be
daubed in layers, to prevent sagging and separation
from the logs, by applying one or two scratch coats
before finishing the surface.

Traditional
Chinking Methods

Repairing or
Replacing Daubing

Fig. 23. Illustrated are various methods of chinking and
daubing: (a) wood strips, or thin saplings nailed in place; and
(b) 3-part system consisting of an inner blocking filler of stones
or wood slabs, together with soft filler, such as clay, stuffed
around the blocking, composes the chinking, and wet-applied
daubing. Concealed aids that may improve the adherence of new
daubing include (c) galvanized nails, or (d) galvanized mesh
lath. Drawing: James Caufield.
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Daubing Mixes
parts (volume) material
Mix A. 1/4 cement
1 lime
4 sand
1/8 dry color

hog bristles or excelsior

(Donald A. Hutslar, “Log Cabin Restoration:
Guidelines for the Historical Society,” American
Association for State and local History, Techmcal
Leaflet No. 74, “History News,” Vol. 29, No. 5

1980.

(May 1974.)
MixB. 6 sand
4 lime
1 cement
MixC. 1 portland cement
4-8 lime
7-10 sand

Mix B and C are reprinted from “Log Structures:
Preservation and Problem-Solving,” by Harrison
Goodall and Renee Friedman, Nashville, TN:
American Association for State and Local Hlstory,

Portland cement was a part of the original daubing
used in many late 19th and early 20th century log
buildings, and is therefore appropriate to include in
repairing buildings of this period. Although a small
amount of portland cement may be added to a lime,
clay and sand mix for workability, there should not be
more than 1 part portland cement to 2 parts of lime in
daubing mixes intended for most historic log buildings.
Portland cement tends to shrink and develop hairline
cracks, and retain moisture, all of which can be poten-

tially damaging to the logs.

Interior Treatments

There is no single appropriate way to finish or restore
the interior of a historic log house. Each building and
its history is unique. The temptation should be resisted
to impart an unfinished frontier character by removing
plaster to expose interior log walls or joists in the ceil-
ing. Instead, interior treatments should be based on
existing evidence, and guided by old photographs,
written documentation, and interviews with previous
owners. Interior features and finishes that might exist
in some 18th and 19th century log houses include
wood paneled walls, wood moldings, stairs, and fire-
place mantels; where they have survived, these fea-
tures should be retained. Many of the more rustic log
buildings built later in the 19th or early 20th century
intentionally featured exposed interior log walls, some-
times with the logs peeled and varnished. If interior
plaster is severely damaged or has previously been
removed, and evidence such as lath ghosting on the
logs exists, walls should be replastered or recovered
with gypsum board or dry wall to match the historic

appearance.
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Fig. 25. (a) Prior to rehabilitation, the exterior of this late 18th
century log house was sided with wood clapboard, which had
been covered over by a later artificial siding, while the upper
gallery of the second floor porch was stuccoed. (b) During the
rehabilitation both the historic wood siding and sticco were
removed to expose the logs, the gables were sided with wood
shingles, and what would have originally been milled wood
columns supporting the porch were replaced with rough,
unmilled log posts. Collectively, these treatments diminished

the building’s architectural integrity, and gave it an appearance

it never had. (c) The depth that the window frames extend out
beyond the log surface allowing space for siding is an indication
that cladding was part of the building’s original construction.
Photos: National Park Service Files.

Summary

Historic log buildings regardless of whether they are of
horizontal or vertical construction, or whether they are
18th century log houses or early 20th century Rustic
style cabins, are unique. Their conservation essentially
centers on the preservation and repair of the logs, and
appropriate repairs to chinking and daubing, which
like repointing of masonry, is necessary to ensure that
most log buildings are weathertight. Log building pres-
ervation may be accomplished with a variety of tech-
niques including splicing and piecing-in, the use of
epoxy, or a combination of patching and epoxy, and
often, selected replacement. But, like any historic

building, a log structure is a system that functions
through the maintenance of the totality of its parts.

The exterior of many of the earliest late 18th and 19th
century log buildings, and particularly those east of the
Mississippi, were commonly covered at the time of
construction or later with some type of cladding, either
horizontal or vertical wood siding, stucco, or some-
times a combination. If extant, this historic cladding,
which may be hidden under a later, non-historic artifi-
cial siding such as aluminum, vinyl, or asbestos,
should be preserved and repaired, or replaced if evi-
dence indicates that it existed, as a significant
character-defining feature of the building (Fig. 25).
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