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ABSTRACT

Thls study suggests that mlddle-range research has an Important role
to play In historlcal archaeology. Three models are developed for
Interpreting nall assemblages from 19th and 20th century contexts. All
model s are based upon ethnoarchaeology, experlmental archaeology, and
direct observatlions of nalls operating In thelr systemlc contexts. The
flrst model allows for dlscrimlnating between a nall assemblage from an
ephemeral structure slte and an assemblage from a dump slte. The second
model enables the archaeologlst to ldentlfy whether a bulldlng was log,
timber frame, or balloon frame constructlon. The third model Is deslgned
to discriminate between nall assemblages where structures were torn down
to recycle the lumber and structures dlsmantled and materlals dlscarded.
These models are used to Interpret nalls from two East Tennessee
archaeologlcal slites. It Is concluded that such mlddle-range research ls

an effectlve ald for Interpreting historlc slte formatlon processes.
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CHAPTER 1
MIDDLE-RANGE THEORY IN HISTORICAL ARCHAEOLOGY

Introductlon

Binford descrlbed the archaeologlcal record as a statlc document
of events of the past exlsting In the present (Blnford 1981, 1983,
1989). The goal of mlddle-range research Is to llnk the statlc
archaeologlcal record with the dynamlc processes that formed It. In
thls thesls, dynamlcs which produce archaeologlcal nall assemblages
are Investlgated and descrlbed, and relevant attrlbutes uncovered In
these Investlgatlons are used to make Inferences about the past.
Three methods have been developed to do thls. Flrst, usling nalls
recovered from ethnoarchaeologlcal sltes, dlfferences between
assemblages from perlpheral dump sltes and from ephemeral structure
sltes are ascertalned, so that these two types of sltes, both
characterlzed by hlgh frequencles of nalls, can be ldentlfled.
Second, nall length frequencles In standlng structures are employed to
develop models to ldentlfy archaeologlcal nall assemblages from log,
timber frame, or balloon frame bulldings. Thlrd, data from
experiments and archaeologlcal sltes are used to ldentlfy patterning
In nall assemblages characterlstic of structures torn down to recycle
wood or structures dlsmantled and materlals dlscarded. Flnally using
these technlques, nalls recovered from two archaeologlcal sites In
Knox County, Tennessee. the Glbbs House slte and the Ollver slte, are

analyzed and Interpreted.



Mlddle-range research ls generally poorly developed In hlstorical
archaeology, and as a result, It Is dlfflcult to relate "Questlions
that Count®" (Honerkamp 1988; Deagan 1988; Cleland 1988; South 1988a;
Leone 1988) (e.g. slavery, lmperlallsm, class formatlon, cultural
syncretlsm, consumer cholce behavlor, acculturatlion, environmental
degradatlon, and others) to the statlc archaeologlcal record.
Historlcal archaeologlsts lack the coherent general and mlddle-range
theory to do It. As described by Honerkamp (1988:5), hlstorlcal
archaeology seems prematurely "to have entered a ‘normal sclence’
phase", meanlng that research has become hlghly routlnlzed. Cleland
(1988:14) agrees that hlstorlcal archaeologlsts need to develop
"organlzed and coherent theory" so that we can move beyond °stacklng
fact upon fact® and begln to syntheslze by flttling fact to fact. If
mlddle-range research Is to enable archaeologists to 1lnk the statlc
archaeologlcal record to the dynamlcs that formed It, then
mlddle-range theory must be developed to syntheslze the dynamlics under
an overarchlng theoretlcal perspective. Thls perspective, In keeplng
with the goals of archaeology (Thomas 1989:142-150), must be to deflne
and Interpret culture process, to reconstruct 1lfeways, and to place
these In chronologlcal context. South (1988a, 1988b), worklng under
an evolutlonary paradigm, states that Interpreting culture process
requires a serles of llnklng steps In which hlstorlcal archaeologlsts
make arguments of relevance. If hlstorlcal archaeology ls ever to
enter malnstream anthropology (rather than acting as a *handmalden to

history" or a "handmalden to preservatlion”) and address questlons of
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culture process, archaeologists need to bulld arguments of relevance
by devoting time to mlddle-range research. Then we can begin to
adequately answer those "Questlons that Count".

There have been substantlal advances In theory bullding In
historlcal archaeology, most notably In the late 1970s by South
(1977), Ferguson (1977), Schlffer (1976, 1977), and Otto (1977), almed
at galnlng a better understanding of how cultural systems work. These
studles attempted to step beyond slte or artlfact speclflc level
analyses to assign meaning to patterning In the archaeologlcal record.
Except for Schlffer (1976, 1977, 1987), whose wrltlngs and research
have not been speclflcally directed at hilstorlcal archaeology, none of
these works can be characterlzed as mlddle-range research. Lately,
however, Deetz (1988) and Leone (1988), wlth others (Leone and Potter
1988; Leone and Crosby 1987) have been calllng for a speclal form of
mlddle-range research which uses hlstorlical (wrltten and oral) records
much |lke the ethnographlc record to asslign meaning to the
archaeologlcal record. Thls type of research treats documentary and
archaeologlcal records as two Independent data sets (see for example
Leone 1987). Accordlng to Leone (1988), this |s dlfferent from using
the documentary record to refute or relnforce the archaeological
record because meaning |ls asslgned through analyslis and Interpretatlion
of the amblgultles (l.e. confllcting evidence) between the
wrltten/oral and archaeologlcal records, and not Just explalned away
as ldlosyncratlc behavlor (a partlcularistic approach). While thls

approach appears promlising (see for example Leone 1987), better stlll



would be actual observatlons of some of the dynamlcs which form the
archaeologlcal record with ethnoarchaeologlcal and experimental
studles In historlcal archaeology, something thls research attempts to
do.

In order to better Interpret the archaeologlcal record,
archaeologlsts need to observe materlal culture operating In systemlc
contexts and envislon It as a potentlal archaeologlcal assemblage.
Houses and outbulldlings, with nalls, stones, brlcks, mortar, and
window glass, potentlal archaeologlcal assemblages, are stll]l standing
and functlonlng as they were In the past. Actlve dumps wlth
archltectural artlfacts are stll] becoming part of the archaeologlcal
record. People are constructing and tearing down bulldings llke thelr
fathers and grandfathers before them. These dynamlcs are observable
and measurable.

Nalls, sometimes the most common artlfacts recovered from
historlc sltes, have been largely overlooked as a source of
Informatlon about slte formatlon processes. Nalls can be especlally
well sulted to answerlng questlons concerning constructlon, repalr and
remodel Ing, abandonment, and destructlon of bulldings, |f patterns In
nall assemblages can be detected and correctly Interpreted.

In thls research, standing outbulldings, actlve dumps,
ethnoarchaeologlcal data, and controlled experlments are used to
record dynamlcs whlich create and pattern nall assemblages.
Outbulldlngs, rather than houses, are employed to observe the systemlc

context of nalls. The reasons are as follows: 1) outbulldings are



baslcally of simpler constructlon, usually single pens Cor rooms),
maklng varlables easler to control; and 2) remodellng and addltlons
occur less frequently on outbulldings than on dwelllngs.

A bullding can be conceptuallzed as having a 1lfe hlstory
(followlng Schlffer 1976) which may be manlfested stratligraphlcally In
the archaeologlcal record. The stages of this llfe hlstory, In
slmpllfled form are: 1) constructlon and use; 2) repalr; 3)
remodellng (and modernlzlng) and/or redeflned use; 4) abandonment and
deterloratlon; and S5) destructlon. Of course, there may be more than
one repalr or remodellng stage for a partlicular bullding, and stages
may be sklpped. At each stage, however, nalls can enter the
archaeologlcal record, leaving archaeologlsts with a resldue of events
which occurred at a slte.

Most research on nalls used by hlstorlcal archaeologlsts has been
carrled out primarlly outslide the dlsclplline, directed towards
developlng a nall chronology (Nelson 1968; Mercer 1970; Prless 1973;
Smith 1975; and Loveday 1983). Typlcally, hlstorlcal archaeologlsts
sort nalls Into thelr gross manufacturlng types (hand wrought, cut,
and wire) and count them.

Prevlious research Indlcates that It 1s possible to ldentlfy
agents responslble for creatlng patterns Iln an archaeologlcal nall
assemblage (Walker 1971; Faulkner 1984; Young and Carr 1989). Walker
(1971) used the frequencles of dlfferent nall pennywelghts for
reconstructing the appearance and structural features of the Arkansas

Post Branch Bank. Slimllarly, Young and Carr (1989) were able to



establlsh correlatlons between pennywelght types and thelr functlon
with nalls recovered from standing historlc structures In East
Tennessee. Faulkner (1984) used cllnched (nalls driven through wood
and the shanks bent over In roughly nlnety degree angles to Increase
holding power) wrought nall distributlons to reconstruct the
appearance of the James White house In Knox County, Tennessee. Young
and Carr (1989) proposed a technlque for dlscrimlnatling nall
assemblages from an ephemeral structure from those In secondary
peripheral dumps. Identlfylng and correctly Interpreting patterns In
nall assemblages ls necessary before hlstorlcal archaeologlsts can
asslgn meaning to the archaeologlcal record wlth respect to wood
constructlon, and could prove extremely useful ln reconstructing
houselot use In 19th and early 20th century sltes.

The research In thls thesls bullds on the work of Walker (1971),
Faulkner (1984), and others, to ldentlfy the forces which alter nalls
and create patterns In nall assemblages. Experlmental and
ethnoarchaeologlcal methods are employed In addressing three basic
problems:
1> Determining the dlfferences between archaeologlcal nall
assemblages from bullding sltes and secondary perlpheral dumps;

2) Reconstructling the structural features of bulldlngs (e.g. what
kind of slding or rooflng a bullding had, how majJor structural
supports were Jolned); and,

3) Reconstructling how bulldlings were dismantled (l.e. whether they
were allowed to rot, were razed and materlals recycled or discarded).



Since constructlon technlques are closely assoclated with
technology and avallablllty of nalls, and assuming that recyclling
behavlior may be hlghly correlated with cost of nalls, a brlef hlstory
of nall manufacturlng technology In Amerlca ls presented. Thls serves

to place thls research In temporal and economlc perspectlve.

Hlstory of Nall Manufacturlng Technology

Nall maklng began before the third century A.D. In western
Europe. In fact, hand wrought nall technology was well developed and
had remalned unchanged for centurles. For example, tools for maklng
nalls recovered from Brltish Roman archaeologlcal sltes are
essentlally the same as colonlal Amerlcan nall maklng tools (Mercer
1970>. Innovatlons dld occur, such as slze standardlzatlon and better
methods of making nall rod from which nalls are cut.

An early lnnovatlon Introduced In 15th century England was the
slitting mlll. Thls device cut wrought Iron plates Into nall rods
which In turn were cut Into nalls. It was also at about thls tlme
that the "penny" priclng system began to be used. Under thls priclng
system, elght penny (or elght pence) nalls referred to the price per
1000 nalls and corresponded roughly to the length of the nalls (Mercer
1970>. Thls was essentlally the flrst step towards standardlzatlon of
nall slzes.

Hand wrought nall manufacturlng was a two step process (Loveday
1983). Flrst, wrought Iron plates were produced by rolllng mllls

(earller they had been trlp-hammered) and cut by the slitting mlll



Into thin rods corresponding to the thickness of the nall shank. The
second step could be performed at the slittingmlll. Slnce It was
common and less expenslive, however, to shlp the nall rod, consumers
usually completed the nall-maklng process. The second step,
converting nall rod Into nalls, developed Into a cottage Industry In
colonlal Amerlca. It did not requlre a large capltal Investment or
highly skllled craftsmen, usually slaves and even chlldren made nalls
(Loveday 1983). Nall rod could be heated In any flreplace. It was
polnted and then cut from the rod using a hammer, chlsel and common
anvll. The most common form of polnt was produced by working the four
surfaces of the nall rod to a poilnt. Other polnts were made by
flattenling the end of the rod to produce a *bl11"*, and stlll others
recelved chisel polnts which required that only two surfaces be
brought to a polnt. Each type of polnt required the naller to heat
the rod and strlke several blows with the hammer. Once polnted, a
sectlon of the rod corresponding to the length of the nall was cut.
Finally the naller headed the nall. Headlng required an addltlonal
slmple tool for securely holding the nall blank while flattenlng the
proximal end Into a head. Although the process varled somewhat, |t
was usual for a nall blank to be placed In a wrought lron tube with a
tapered hole large enough to hold the nall but narrow enough to
prevent the nall from falllng through. A rosehead was produced by
flaring the metal around the shank, produclng several facets. A

t-head was fashloned by spllitting the upper portlion of the shank and



flattening It (Loveday 1983:7-8), or by flattening the sldes of a
rosehead nall.

Manufacturlng hand wrought nalls was labor-Intenslve; hence,
nalls were expenslve and scarce, from the colonlal perlod untll well
Into the 18th century. Documentary evlidence suggests that nalls were
so scarce that old bulldings were burned to retrleve the nalls
(Loveday 1983:4-5). By the mld-18th century, rolllng and sllittling
mllls were In operatlon In the Amerlcan colonles even though Britlsh
Parllament had outlawed the colonlal manufacture of nall rod.

Although a slzable Industry had developed, nalls contlnued to be
expenslve. For Instance, nalls sold for ten to fourteen cents a pound
In 1800 along the eastern seaboard, and even more lnland, as opposed
to 2 cents per pound In 1890 (Loveday 1983). Because the
manufacturlng process was so labor-Intenslve, cost related dlirectly to
the volume of productlion which could only be Increased with addltlonal
nall makers. A skllled naller could make only a few thousand nalls
per day (Loveday 1983:8).

A device for turning out "pre-cut® wrought nalls was developed at
the end of the 18th century. This device simply cut a serles of nall
rods Into blanks that would later be polnted and headed. There were
some dlsadvantages of thls machlne over the contemporaneous cut nall
machlne. One was that the dle which produced a certaln nall length
had to be changed as dlfferent nall lengths were produced. Whlle thls
wrought nall cutter could have helped to standardlize nall lengths, It

was not wldely used. However, thls machlne, along wlth methods for
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produclng cast nalls (rare In archaeologlcal sltes) attests to the
fact that nalls were consldered an Important commodlity for an
expandlng young natlon.

The technology for manufacturling hand wrought nalls remalned
baslcally unchanged durlng the perlod of colonlal settlement In North
America by Europeans. Dlfferences In shape and slze are largely
attributable to dlffering functlons and perhaps ldlosyncratlc behavior
of the Indlvidual nallers. There are no deflnable ways In which to
dlfferentlate hand wrought nalls made between 1620 and 1780.
Attrlbutes used In thls study to distingulsh hand wrought nalls from
other nall types Include the square shank shape and the conflguratlon
of the polnt.

Exactly when machine cut nalls entered the scene In the Unlted
States Is undetermlned. It Is known that machlne cut tacks, used
primarlly for textlle cards, were used In Europe In the mld-18th
century (Loveday 1983). It Is probable that Amerlcan Inventors
borrowed thls technlque and applled It to nall maklng. The process of
manufacturlng cut nalls used In bulldings ls consldered an Amerlcan
Invention. Numerous machlnes for cuttling nalls were patented In the
Unlted States In the 1780s and 1790s.

Whlle the beglnning of the machine cut nall Industry was not a
serlous threat to the hand wrought Industry, the ldea of cuttlng nalls
from plates rather than rods was revolutlonary and the machlne cut
nall largely replaced hand wrought nalls by around 1830. Imsrovements

In machlnery and locatling nallerles close to domestlc lron sources
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made It possible for cut nall manufacturers not only to meet the needs
of the expandlng domestlc market, but also export large quantltles of
nalls (Loveday 1983).

Machlnes for produclng cut nalls were simply cutters whlch
sheared nalls from wrought lron plates. The machlnes could be powered
by hand, water, and later by steam. The plates were cut Into wldths
which correspond to nall lengths. Nalls were produced In two steps.
Plates were Inserted Into the cutter by workers and the blade would
strlke a small sllver of metal from the plate (the nall). The blade
would strlke at a sllight angle, thus cuttlng and polnting In one step.
The plate was elther fllpped or wlggled after each strlke. Headlng
was the second step.

Early machlne cut nalls were hand headed In much the same way as
hand wrought nalls. However, from the beglnning of the cut nall
Industry, lnventors sought to Improve machlnes which could head nalls.
These automatlic headlng devices were not perfected and used widely
untll the 1830s (Nelson 1968; Mercer 1970; Loveday 1983). Early
machlne headed nalls show evlidence of compression on the shank whlch
resulted from gripplng the nall along the narrow sldes. Better
automatlc headers were developed which turned the nall nlnety degrees
for gripplng on the wider surface. Thls prevented the upper portlon
of the shank from belng crushed durlng headlng. Exactly when thls
Innovatlon In headlng occurred ls uncertaln. Nelson (1968) and
Loveday (1983) agree that by the late 1830s nalls were headed after

turning the nall nlnety degrees. Smlth (1975) suggests that the
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technlque was Introduced In the 1820s. A determlnatlon of exactly
when all nalls were turned and headed requlres addltlonal samples from
known contexts.

Another lnnovatlon occurring In 1836 for machlne cut nalls was
the rotary squeezer. The rotary squeezer was used to make the wrought
lron plate In such a way as to make It possible to make nalls with the
graln of the metal runnlng lengthwlse rather than across the shank.
Nalls produced In thls way were more easlly cllinched than earller
nalls which tended to break when cllnched.

By the mld-19th century, nall technology had outgrown Its cottage
Industry roots and had become Industrlallzed. Nalls were
mass-produced and the lIndustry had reached a technologlcal plateau.
Nall makers that located thelr factorles near rolllng mllls and ore
sources could produce nalls cheaply. A rather large Industry
developed In the Upper Ohlo Valley (Loveday 1983). Between 1805 and
1825 nall prices remalned constant at around 9.5 cents per pound. By
1835 prices reached an average of S cents per pound. Between 1850 and
1870, productlon more than doubled, most of thls due to more
manufacturers rather than to Increased levels of productlon. By the
time the Industry was fully mature, nalls were relatlvely Inexpenslve
and avallable to a large portlon of the populace. Because of thls,
nalls were probably not often conserved by consumers. Thls Is an
Important fact to conslder In the analysls of nalls recovered
archaeologlcally. Recycllng of older nalls may Introduce a temporal

blas Into the sample.
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Wire nalls are characterlzed by a round shank and a regular round
stamped head. Nelson (1968) assligns an Inceptlon date of 1850s to
wire nalls In his publlcatlon “Nall Chronology as an Ald to Dating Old
Bulldings" which Is the most widely clted reference for nall
chronology used by hlstorlc archaeologlsts. Unfortunately, the date
Is lnaccurate. The early wire nalls were made of lron. These nalls
were not strong enough for bullding purposes, but were used for
crates. The Unlted States Patent Offlce granted the flrst patent for
wire nalls strong enough for heavy constructlon In 1877 (Loveday
1983). After 1880 steel nalls became common. By about 1890, wire
nall productlon had overtaken cut nall production (Smith 1975). Cut
nalls were selllng for around 2 cents per pound In 1890 (Loveday
1983). By 1913 cut nall productlon accounted for less than ten
percent of the total nalls produced In the Unlted States (Loveday
1983). It was durilng thils critical transition from cut to wire nalls
that the cut nall Industry badly overextended Itself by Investing In
cut nall technology. As a result of thls, and In order to compete
with cheaper wire nalls, cut nalls manufacturers were forced to sell
below cost (Loveday 1983:139). Manufacturers could not convert to
wire nall maklng, a process so radlcally dlfferent that It required
new machlnery. Thls was an expenslve gamble for an already suffering
Industry. Instead, In the 1890s cut nall manufacturers began to
dlverslfy Into wrought lron and Bessemer steel products. By 1892,
there were already forty-nlne wire nall manufacturers !n the Unlted

States.
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Wire nalls had several advantages over machlne cut nalls. The
wire nall was cheaper to manufacture because less metal was used and
the technology more automated. A spool of wire replaced the nall
plate and the attendant who fed the cutter was no longer needed. Wire
was fed Into the machlne contlnuously which ellminated the necessity
of fllpplng the plate and Increased the rate of productlion. The wire
nall was also easler to use. It dld less damage to the wood and could
be pulled easlly. Wire nalls were advertised as easler to stralghten
If bent (Anonymous 1888:73; Loveday 1983:138).

Before the last two decades of the 19th century, wire nalls were
used primarlly for constructlon of packlng cases. It took Improvement
In technology (use of steel rather than lron) and a few years before
the wire nall was accepted as a cheap, effectlve replacement for the
cut nall (Prless 1973:87); Swank 1892:450-451). Prelss (1973:90)
suggests that an effectlve beglnning date for wire nalls used In
bullding ls 1880.

Bulldling technology In Amerlica was closely tled to nall
manufacturing technology, the exhaustlon of large slze hardwood tlmber
supplles In eastern North Amerlca, and the avallablllty of mllled
lumber (Noble 1984:136). For lnstance, the balloon frame constructlon
technlque was developed In the 1840s for Inexpenslive, easy to
construct housing (McMurry 1988:12). Balloon framlng required
affordable nalls (avallable after the 1830s when cut nalls were fully
machlne made), and a supply of cheap, standard slze mllled lumber.

The 19th century timber frame also requlred nalls for attachlng



shakes, slding, and flooring. A comblnatlon of hewn tIimbers and
mllled lumber was used In the early decades of the 19th century for
timber frame structures. These same economlc and technologlcal
factors affected vernacular carpenters’ cholces of constructlon
technlques, and whether or not archltectural materlals were conserved
and recycled. Thls, In turn, affected how nalls moved through thelr
systemlc contexts and entered the archaeologlcal record, the subject

of thls thesls.

Concluslons

Binford (1983:20) states that mlddle-range research In
archaeology 1s "a means of developlng secure and Intellectually
Independent Interpretlve princlples and of expanding our knowledge of
relevance to our Interpretlve task". One of our Jobs as
archaeologlsts Is to study |lnkages between materlals observed In the
archaeologlcal record and the behavlor which results In the
procurement, modlflcatlon, and dlsposal of these materlals. A large
component In hlstorlcal archaeology are archltectural artlfacts. In
South’s artlfact patterns, even the Carollna pattern, a substantlal
ratlo of artlfacts are classlfled as archltectural. Yet hlstorlcal
archaeologlsts pay very llttle attentlon to this class of artlfacts
beyond Interest In them as chronologlcal markers. Clearly, though,
for understanding something as Important and baslic as shelter and the
use of space, archaeologlsts must traln themselves to pay attentlon to

ways behavlor creates patterns In archltectural artlfacts.
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CHAPTER 11
DUMP SITES AND BUILDING SITES

Introductlion

The household, which has been varlously deflned and redeflned
emlcally In Amerlcan soclety (see for example Fox-Genovese 1988;
McMurry 1988), Is a baslc analytlc unlt for understanding 1lfeways and
culture process, lmportant lssues In Amerlcan anthropology. The
houselot was the arena for much day-to-day llving In the past, as It
I8 today. The houselot was sometimes the center of household
productlion, sometimes the center of household consumptlion, but usually
some comblnatlon of both (McMurry 1988). Therefore, reconstructling
houselot use, how It changed through time, how people dlvided and used
space based on factors such as class, ethnlclty, technology,
topography, cllimate, dlstance to markets, and others, ls a necessary
and Important component of hlstorlcal archaeology. In fact,
hilstorlcal archaeology, with Its foundatlon In materlal culture of the
past, stands In a unlque position to bulld upon and contrlbute
substantlively to work of other soclal sclences Interested In
household-level analyses; and with household-level analyses It can be
articulated Into malnstream anthropologlcal pursults. But before such
substantlve contributlons can be made, hlstorlical archaeologlsts need
to devote time to basic ldentlflcatlon of houselot actlvity areas.
Thls chapter 1s a small step In thls directlon, bullding on the work

of South (1979) and others on hlstorlc slte content and functtion, but



dlffering by taklng an ethnoarchaeologlcal approach In ldentlfylng
slgnature patterns of nall assemblages from houselots.

The archaeologlcal remalns of houselot use-areas are sometlimes a
pal Impsest of postholes, clusters of Kltchen group and Archltectural
group artlfacts, and oftentimes amblguous deposlts and assoclatlons.
Locating outbulldings and ldentlfylng thelr functlons can be
problematic since often bulldings such as sheds and smokehouses were
ephemeral structures bullt on pler supports. Addltlonally, houselots,
especlally 19th and 20th century houselots, are characterlzed by very
high frequencles of nalls, descrlbed by Jurney (1987:83) as "nall
raln". Extremely dense concentratlons of nalls can Indlcate the
presence of a structure. Cautlon must be taken In equatling nall
concentratlons with bulldlings, however. Archltectural dumps, where
lumber from one or more razed/remodéled structures Is plled up In an
area, are also characterlzed by extremely dense concentratlons of
nalls. Thls chapter presents a method by which assemblages of nalls
from dump areas can be dlstlngulshed from assemblages of natls from
constructlon sltes, based upon the frequencles of unaltered, bent

(pul led), and cllinched nalls.
Methods

Flve carpenters were Intervliewed to determine whether 1t mlight be
possible to correctly ldentlfy past actlvitles such as constructlon
and razlng of bulldings, by examlnlng nalls. The carpenters descrlbed

pulled and clinched nalls, then examlned some nalls recovered



archaeologlcally and suggested that It may be feaslble to distlingulsh
nalls of bullding sites from nalls of dump sltes based on the
frequencles of unaltered, pulled, and clinched nalls. Unaltered nalls
are stralght, often unused nalls. Pulled nalls are characterlzed as
bent In gentle arcs. Cllinched nalls are bent at an approximate 90
degree angle.

Nalls, llke other artlfacts, are moved through a cycle of
acquilslitlon, use, and discard or loss, and some flnally enter the
archaeologlcal record. Determlnatlion of when nalls were deposited In
this cycle 1s possible through the ldentlflcatlion of the physical
forces which alter or damage nalls. On domestlc sltes, nalls are most
llkely deposlted durlng constructlon or razlng of a structure, or
through the decaylng of a structure or a wood plle In a domestlic
dumplng area.

Durlng the process of constructlon, some nalls are llkely lost at
the site. For example, 40 unaltered (unused) nalls and two pulled
nalls were collected Immedlately adJacent to a structure Just after It
was bullt In west Knox County, Tennessee. The structure contalns 5472
nalls. Just after constructlon, some lost nalls may be cleared from
the area, others enter the archaeologlcal record as unaltered nalls as
In the modern constructlon slte. Also durlng constructlion, some nalls
are dlscarded at the constructlon slte as damaged nalls (pulled). The
remalnder of the nalls would enter thelr systemlc context, that Is as
wood fasteners In a bullding. Some of these nalls would be clinched

to Increase thelr holdlng power. If a structure was allowed to
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deterlorate at lts orlglnal slte, nalls would drop to the ground as
the wood rotted and the structure col lapsed.

When a bullding Is destroyed, nalls are elther pulled with a
crowbar or claw hammer, or entlre boards are pulled from the bulldlng.
Some pulled nalls enter the archaeologlcal record at the bulldlng
slte. Often, large portlons of walls or roofs are removed from a
bullding and are carrled to a dump site. At the dump slte, nalls or
boards could be removed from the sectlons to better stack the lumber.
At thls polnt, pulled nalls enter the archaeologlcal record at the
dump slte. As the wood rots, nalls left In the wood, both pulled and
clinched, also enter archaeologlcal context.

At a dump site, a large number of pulled and clinched nalls are
expected. At a bullding site where the structure was razed, the nall
assemblage should be characterlzed by a slanlflcant proportlion of
pulled and unaltered nalls, with relatlvely few clinched nalls. At a
slte where the structure was allowed to rot, the assemblage should be
characterlzed by slgnlflcant numbers of cllnched and unaltered nalls
with relatlvely fewer pulled nalls. Because nalls were generally
affordable durlng most of the 19th century (Loveday 1983), llttle
recycling of nalls would be expected. Carpenters that were
Interviewed suggested that It was more common to recycle lumber than
nalls because the damage Incurred on nalls during pulllng left them

relatlvely useless.
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Alteratlon of Nalls from Dump Sltes

As stated, an assemblage of nalls from a dump site ls expected to
contaln few unaltered nalls as compared to bullding sltes. Samples of
nalls €rom three modern dump sltes were analyzed and compared to nalls
from two late 19th century bullding sites. The modern dump sltes are
a dump on the Truan farm In Knox County Tennessee, and two dumps on
the Kllppel farm In Blount County, Tennessee. These three dumps were
made up malnly of boards from razed structures or boards replaced
during repalr of structures, fence posts, and other materlals such as
brush, gas cans, and unldentlfled metal. The archaeologlcal bulldling
sltes are Cavett’s Statlon (40KN67), and the Matt Russell site
(40KN127). The Cavett’s Statlon structure Is shown on a 1895 Knox
County, Tennessee map. The Matt Russell nalls were recovered from
unlts Immedlately adJacent to a standing brick I-house which showed
archltectural evidence of a porch (Faulkner 1991a).

Observed and expected frequencles of unaltered, pulled, and
clinched nalls from the three ethnoarchaeologlcal dumps are presented
In Table 2.1. Whlle the samples are small, It Is possible to dlscern
patterns. It Is’Interesting to note, as expected, the frequency of
unaltered nalls compared to pulled and cllinched nalls, 1s relatlvely
low. Averages suggest for every unaltered nall, there are
approximately three pulled nalls and one cllinched nall.

Varlablllty between dump sites may be reflected In percentages of

pulled and clinched nalls because of how nalls enter the
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Table 2.1: Observed and Expected Frequencles of Unaltered (u), Pulled
(p), and Clinched (c) Nalls from Modern
(Ethnoarchaeologlcal) Dumps

u p (] | TOT
| ______
(38.1) (196.2) (60.7)1
Blount Co. 1 37 206 52 I 295
..................................... |.......--..
(24.8) (127.7) (39.9)1
Blount Co. 2 25 125 42 | 192
- - — e e | ______
(20.1) (103.1) ¢(31.8)1
Truan dump 21 96 38 I 155
..................................... |.._-__-
TOTALS 83 427 132 | 642

chl square = 4.0859 df =4 p = .3945

archaeologlcal record. Nalls In pulled boards (contalnlng both pulled
and cllinched nalls) stacked and left to rot away may enter the
archaeologlcal record, or handfulls of waste nalls (pulled, unusable
nalls) may be tossed Into a refuse area. Addltlonally, the brittle
nature of cut nalls may have reduced the practlice of cllnching where
cut nalls were the only avallable type. Therefore, whlle cllnched and
pulled nall proportlons may vary between dumps, the low frequency of

unaltered nalls should remaln constant.

Alteratlon of Nalls from Bulldling Sltes

An assemblage of nalls from a structure slte would be expected to
contaln a relatlvely hlgh (compared to a dump) proportlion of unaltered
nalls (lost durlng construction). Pulled nalls should also be

numerous, pulled as mlstakes durlng constructlon, or pulled by a claw
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hammer or crowbar durlng remodellng or razlng. Cllinched nalls,
difflcult C(1f not Impossible) to remove from wood without flrst
stralghtenlng the nall, would be rare, unless the structure ltself was
allowed to rot. A sample of archaeologlcally derlved nalls taken from
known bullding areas Is presented In Table 2.2. Unaltered and pulled
nalls are frequent and clinched nalls are rare. A (3 -3 - 1)
relatlonshlp |s Indlcated between unaltered, pulled, and cllinched
nalls. A chl square test Indlcates no slanlflcant dlfference at the

0.05 level between the two assemblages.

Table 2.2: Observed and Expected Frequencles of Unaltered (u), Pulled
(p), and Cllinched (c) Nalls from Archaeologlcal Bullding

Sltes
u P (] | TOT
...................... [T
(53.9) (63.9) (18.2) |
Russell constructlon 89 S8 19 I 136
——- - - - | ........
(44.1) (52.1) (14.8) |
Cavett’s constructlon 39 58 14 I 111
............................................... |--------
TOTALS 98 116 33 | 247

chl square = 2.3626 df =2 p = .3069

Results

The chl square tests have shown no slgnlflcant dlfferences

between the dump sltes, and no slgnlflcant dl fferences between the



constructlon sltes used In thls study. A chl square test of the
frequencles of unaltered, pulled, and cllinched nalls from bulldling and
dump sltes shows a slgnlflcant dlfference at alpha = .05. Table 2.3
shows the observed and expected frequencles of unaltered, pulled, and

clinched nalls for the total constructlion sltes and total dump sltes.

Table 2.3: Observed and Expected Frequencles of Unaltered (u), Pulled
(p), and Clinched (c) Nalls for the Constructlon Sltes and
Ethnoarchaeologlcal Dump Sltes

u p (] I TOT
...................... [P p———

(50.3) (150.9) (45.8) |
Total constructlon 98 116 33 | 247
Py R,

(130.7)(392.1)(119.2)1
Total dump 83 427 132 | 642
—— - cmecccccccccccccc e ccccca—a—- e——
TOT 181 543 165 | 889

As can be seen, partlcularly In Table 2.3, slgnature patterns
emerge, which are characterlstic of dump areas and bulldling slites. As
expected, constructlon areas are characterlzed by hlgh frequencles of
unaltered nalls and low frequencles of cllinched nalls, when compared
to dump areas. Use of the method of analysls developed here can allow
the archaeologlst to ldentlfy sltes of short-term archltectural dumps
where old lumber was plled after a bullding was razed, and sltes of

ephemeral structures. Both of these areas are characterlzed by dense



concentratlons of nalls, and often, nothing else (e.g., foundatlion or
pler support) exlsts In the archaeologlcal record to ldentlfy an area

as the slte of a bulldlng.

Concluslons

Comparlsons of data from archaeologlcal and ethnoarcheologlcal
dump sltes and archaeologlcal bullding sltes show that frequencles of
unaltered, pulled, and clinched nalls exhilblt patterns which can be
used by archaeologlsts to ldentlfy a slte as an ephemeral structure or
a perlpheral dump. Both of these slte types are characterlzed by high
frequencles of nalls. Bulldling slites exhiblt a pattern of hlgher
numbers of unaltered nalls and low frequencles of cllinched nalls.

Dump sltes are characterlzed by low frequencles of unaltered nalls,
with hlgher frequencles of cllinched nalls.

While artlfact patterning (South 1978; Ball 1984) ls a useful
flrst step In reconstructing behavlor, the method needs expandlng.
Thls study has shown that the search for slgnature patterns beyond
those proposed by South and Ball Is productlive. Focuslng on a
partlcular artlfact class within the Archltectural group (l.e. nalls)
enhances ablllitles to reconstruct systemlc context. In-depth analysls
of other archltectural classes (such as window glass) would bring In
other llnes of evidence, thereby strengthenlng Interpretatlions.

Although the archaeologlcal remalns of houselots are sometimes
confusing assoclatlons of artlfact concentratlons and features,

mlddle-range theory can place the archaeologlst In a posltlion of
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asslanling meaning to the archaeologlcal record of the houselot, or In
Binford’s words (1980:5) "accurately dlagnosing patterned
varlablllty". By ethnoarchaeologlcal Investigations of bullding sltes
and actlve dump areas, lt has been possible to ldentlfy slgnature
patterns of nall assemblages assoclated with each of these two slte
types. Correctly ldentlfylng houselot functlonal areas Is a necessary
flrst step In understanding how houselots were adapted to partlcular

environments or to technologlcal change.



CHAPTER II1
LOG, TIMBER FRAME, AND BALLOON FRAME STRUCTURES

Introductlon

Thls chapter Introduces a way In which data gleaned from historlc
standing structures can be used to make rellable Inferences about
archaeologlcal nall assemblages and the structures they represent.
Elght extant structures, mostly outbulldlngs, were careful ly measured,
and nalls of dlfferent functlons were counted. From these data,
models were generated whereby structure type ls predicted from
archaeologlcal nall assemblages. In other words, the models allow for
ldentlflcatlon of the kind of bullding (log, timber frame, or balloon
frame) that stood at a slte. WIth the models, reconstructlons based
on Informant and documentary data can be tested. The types of
structures represented by the nalls from two archaeologlcal sltes, the
Garner slte located In Blount County, Tennessee, and the Locust Grove
slte In Jefferson County, Kentucky, are ldentlfled based on models

developed here.

Archltecture and Archaeology

From the works of such scholars as Glassle (1963, 1975), Knlffen
(1965), Vlach (1976), Deetz (1977), and others, hlstorlcal
archaeologlsts can examlne how archltecture has changed over tlime, how
bulldings dlffer between ethnlc groups and between soclal and economlc

clagses of people. By studylng extant structures and the documents



that describe them, scholars can develop ldeas concerning past

bul lding constructlon, how people dlvided thelr 1lving and worklng
space, and how ethnlclty and class affected thelr concepts of the
bullt environment. But can the Informatlon from these studles be used
to Interpret the archaeologlcal record? At present, only a broad
plcture can be presented of how and why people constructed thelr
bulldings the way they dld, and of how such thlings as technologlcal
advances and the dlstributlon of resources and capltal affected
peoples’ declslons of how and where to bulld, and what they needed to
survlve and thrlve.

What data are avallable provide Interesting and provocatlve, If
fuzzy, plctures of bulldings of the past. For Instance, from reading
Southern antebel lum-perlod agricultural Journals (e.g. Breeden 1980),
It 1s apparent that some planters, at least, were aware of the need to
provide adequate shelter for thelr slaves. Ideally, accordlng to
these planters, housing was supposed to be well ventllated, well
heated, and sufflclently large ("commodlous") for slave famllles. But
rememberances of former slaves offer a contrasting plcture. Here Is a
falrly typlcal descriptlon:

The cablns we llved In was bullt of logs spllt open and pegged
together. The flre places was blg that held logs....These chimneys
was made of stlcks, dirt, and straw. The cablns dldn‘t have but
about one window and two doors (Rawlck 1977:309).
Based on descrlptlons by former slaves, Orser (1988:93) states that

slave houses usually conslsted of a single pen and that windows were not
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glazed but rather wood shuttered. Some had dirt floors, some had wooden
floors.

These memorles of former slaves, and the ldeal houslng publlshed by
planters, palnt provocatlve and contrasting plctures of slave houses.
But they do not provide us with the physical detall to Interpret
archaeologlcal remalns of slave and tenant houses, and do not allow for
rellable Inferences about the past bullt environment.

Here 1s another Interesting plcture of the past. Mr. C. Butler
Rlder deslgned and bullt a new farm house In western New York. He sent

hls deslgn, and hls comments to Moore’s Rural New Yorker In January 1860,
stating that:

a well-made balloon frame ls much cheaper and better for all
houses of moderate helght than a timber frame. It adapts ltself
better to clrcumstances. It Is more plastic, so to speak (ln
McMurry 1988:12).

McMurry (1988:12) descrlbes the balloon frame:

The balloon frame, flrst developed In Chlcago In the 1830s and
18408, replaced the cumbersome timber-framlng system of masslve
beams held together wlth wooden plns. Instead, the balloon frame
conslsted of many llght, unlformly slzed and spaced studs nalled
together. A few people could erect the frame using such simple
tools as a hammer, saw, and nalls. Thls Innovatlion, which the
agricultural press publliclzed extenslvely...allowed for spatlal
varlety and dld not requlire sophlsticated bullding skill.

If the balloon frame was so cheap and easy to bulld, plastlc, and
widely publiclzed, why dld some bulldlers choose tlimber-framing? How

frequently and where dld the preference of timber-framlng over
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balloon-framing occur after the latter was Introduced as a constructlon
technlque? If hlstorlcal archaeologlsts depend upon examlning surviving
19th century structures to answer these questlons, the results may be
unrellable because of the blased nature of the sample of surviving
bulldings. Simllarly, using data only from standing slave "cablns*®
cannot answer the questlon of adequacy of slave housling. Data are needed
from the archaeologlcal record to address these problems. But before
this can be accompllshed, hlstorlcal archaeologlsts must accurately
Interpret all types of archltectural remalns: foundatlons and other

features; window glass; masonry; and nalls.

Developlng Rel lable Inferences About the Archaeologlcal Record

In order to develop a methodology that can allow for rellable
Inferences about archltecture from the archaeologlcal record, standlng
outbulldings and houses In East Tennessee were surveyed. Thls was
accomplished In order to detect and Interpret patterning In nall
assemblages. Based on what Is known about the manner bulldlings are
constructed, It seems loglcal that the frequencles of nall lengths would
vary between bulldlings of log, timber frame and balloon frame. Each of
these bulldling types should have a nall slgnature pattern that might be
recognlzable In the archaeologlcal record. The goal here ls to analyze
an archaeologlcal nall assemblage, and based on the nall length
frequencles, rellably determine 1f the structure was log, tlimber frame,

or balloon frame.
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Fleld Methods

Elght outbulldlngs were surveyed; three log, two tlmber frame, and
three balloon frame bulldings. None of these structures was extenslvely
modlfled. Each structure was measured and photographed, and the number
of nalls In each of the followlng functlonal categorles was recorded: 1)
floorling; 2) rooflng; 3) slding; 4) heavy framlng (rafters, purllns,
collars, rldge boards, wall studs and braces, plates, sllls, floor
Jolsts, door frames and window frames); S) llght framlng (spaced
sheathlng); and 6) other (trim, shutters, other). Addltlonally, for most
of these functlonal categorles, one or two nalls were removed and nall
length (to the nearest 1/4 Inch) was measured. For the heavy framlng
category, recording the exact nall length was often Impossible so an
estimate was made based on the observed head and shank slze. These nalls
were recorded as less than 3.0 Inches, greater than 3.0 Inches, or equal

to 3.0 Inches (3.0 Inches = modern 10d).

The Elght Extant Structures

Log Bulldlngs
Bulldling a log structure requires llttle speclallzed skill, a
minlmum number of tools, and few materlals not avallable at or near the
slte of constructlion. A log structure can be bullt wlthout usling nalls,
but most bullders managed to purchase or produce enough nalls to make
doors, window frames, and shutters (Loveday 1983:27). For resldential

bulldings, nalls were also used for Interlor woodwork.
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Ramsey loa shed. The Ramsey shed ls a log outbulldlng of
undetermined orlglnal functlon, currently used as a storage shed at the
historlc Ramsey House In East Knox County. It measures 15 by 17 feet, Is
a slngle story, and contalns a door at a gable end. The roof s covered
with wood shakes nalled to spaced sheathlng. There are no windows. The
door |s board and batten, and the eaves are clapboarded. Most of the
nalls assoclated with thls structure are used In rooflng, the rest In the
roof superstructure, door and door frame, and clapboards. Table 3.1

presents the structure’s nalls by slze and functlon.

McCorkle *slave” house. The McCorkle "slave® structure Is a 1 1/2
story single pen V-notched log bullding measurlng 17 feet 7 Inches by 15
feet 9 Inches. It Is located In Greene County In East Tennessee. Based
on the 1Ilmestone flreplace base at one gable end, It was most llkely a
dwelllng. An Informant suggested that It was orlglnally a slave house.
Opposlite the chimney 1s a window. There are two doors. The floor Is
wood, and the roof Is tin. The structure was bullt on a contlnuous
| Imestone foundatlon. Table 3.1 presents the frequencles and slzes of

nalls by functlon.

McCullom smokehouge. The McCullom smokehouse 1s a slingle story
V-notched log structure measuring 12 feet by 14 feet 7 Inches, standlng
withlin a cluster of outbulldlings at the McCullom farm In Blount County,
Tennessee. An Informant who llved and worked on the McCullom farm
remembers the structure used In the 1930s to smoke pork. It ls currently

used for general storage. The structure lIs set on |lmestone plers. The
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roof 13 cantllevered and covered with tin, and a door Is set Into a gable
end. There are no windows and the floor Is earth. The Interstlices
between the logs are not chlnked, but rather boards have been nalled on
to cover the spaces. The door of the structure ls board and batten.
Orlglnally the boards had been fastened to the battens by pegs, but later
battens were nalled. The gables are sided with clapboarding. The
structure contalns a total of 1059 nalls In slzes ranglng from 1.75 to

3.0 Inches (5d - 10d) (Table 3.1).

Table 3.1: Nalls from the Log Bulldings

Ramsey McCorkle McCullom Nall Length
Functlon N N N In Inches
floorlng 0 360 0 3.0 10d)
slding * 118 264 479 2.5 (8d)
roof lng 3840 225 118 1.5 d)
11ght framing 208 128 216 2.0 (6d)
heavy framlng 323 218 210 3.0+ (10d+)
teim 0 0 36 2.5 (8d)
TOTALS 4489 1195 1059

—— — - — —— — —— —— — " S o > T T G - - L - - - - - - - -

#Includes nalls used to attach boards coverlng spaces between logs on the
McCullom log house

Tlmber Frame Structures
In timber frame structures, large tlmbers are Interlocked by mortlse
and tenon Jolnery to form a framework that supports the roof and Is

covered by wood slding. Such constructlon requlres a supply of nalls for
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wood slding, rooflng, windows, doors, Interlor woodwork, and floors.
Even with thls type of constructlon, nalls can be replaced with wooden
pegs. Braced frame technology ls a form of timber framlng common ln the
19th century. In a braced frame structure, heavy framlng ls done with
mortise and tenon Jolnery, and some 1lght framlng Is attached with nalls

(Noble 1984:136-137; McAlester and McAlester 1984:36-37).

McCorkle *wash hougse®. The McCorkle "wash house® In Greene County,
Tennessee, 1s a timber frame structure measurlng 10 feet 4 Inches by 12
feet 2 Inches. The slding Is board and batten. It has a cantllevered
roof covered with tin. A door Is In the gable end, and there are three
louvered windows. Table 3.2 shows the dlstributlon of nalls by functlon

and slze.

McCorkle *graln house®. The McCorkle graln house 1s an 18 by 20
foot timber frame bullding with board and batten slding, located next to

the wash house on the McCorkle farm In Greene County, Tennessee. The
roof 1s a tin-covered cantllevered structure. A door Is set In a gable
end, and there are three louvered windows, one In each of the other three
sldes. The floor 1s wood and the Interlor walls are partlally panelled
wlth tongue-In-groove boards about half-way up the walls from the floor.

Table 3.2 presents a breakdown of nall lengths by functlon.
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Table 3.2: Nalls from the Tlmber Frame Structures

Mé%orkle wash McCorkle graln Nall Length

Functlon N N In inches
flooring * - 924 3.0 ¢iod)
slding 740 1266 2.5 (8d)
rooflng 240 408 1.7 (5d)
|lght framlng 210 416 2.5 (8d)
heavy framlng 158 163 3.0+ (10d+)
teclm » 126 392 2.5 (8d)
TOTALS 1474 3569

# undetermlined number of flooring nalls for the McCorkle wash house and
Inslde panelllng In the graln house

Balloon Frame Structures
In the balloon frame, mortlse and tenon Jolnery ls replaced with the
use of nalls at the Jolnts. Instead of heavy posts and beams, corner
posts and sometimes plates and sllls are bullt-up 2x4s (Noble
1984:136-137; McAlester and McAlester 1984:36-37). It was estlimated In
1869 that a balloon frame could be constructed for "forty percent less

money than mortlse and tenon frame*' (Fleld 1942).

Iruan smokehouse. The Truan smokehouse 1s a 12 feet 3 Inches by 14
feet 2 Inches balloon frame structure with vertlcal slding and a concrete
floor. It Is located In northeast Knox County, Tennessee. The structure
Is a story-and-a-half, with the maln floor and loft currently belng used
for general storage. An Informant who grew up and stlll llves on the
farm remembers its use as a smokehouse. A wash house was bullt onto the

back, and a woodshed was bullt onto one slde. The door to the smokehouse



Is In a gable end, and the entrance to the loft ls above the door,
requiring a ladder to galn entrance. The roof Is tin, but was orlglnally
covered wlth wood shakes. Table 3.3 shows the nall pennywelghts by

functlon.

Truan wash house. The Truan wash house Is a single story frame
structure measuring 13 feet by 12 feet 3 Inches. It has a wood floor,
two doors, and two windows. The roof 1s tin. The bullding ls slded with
vertlcal boards. A furnace for heatlng water occuples a corner of the
bullding. It was bullt about 20 years after the Truan smokehouse and
shares a wall wilth the smokehouse. Table 3.3 shows the number of nalls

for each functlon for the Truan wash house.

Brabson smokehouge. The Brabson smokehouse, located In Sevler
County, Tennessee, Is a 1 1/2 story frame bullding measuring 16 feet 4
Inches by 20 feet 2 Inches. It has a cantllevered tin roof and a dirt
floor. There are no windows and a door Is In the gable end. The
bulldling Is clapboarded. Table 3.3 shows the frequencles of nalls by
thelr functlons for the Brabson smokehouse. Table 3.4 presents a summary

of the percentages of nall lengths for each of the structures surveyed.
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Table 3.3: Nalls from the Balloon Frame Structures

Truan Truan Brabson

smokehouse wash smokehouse Nall Length
Functlon N N N In Inches
flooring 0 252 0 -
slding 811 434 1392 3.0 10d)
rooflng 162 130 684 1.7 (5d)
llght framlng 144 112 374 2.5 (8d)
heavy framing 483 401 673 3.0+ (10d+)
trim 0 0 60 2.5 (8d)

TOTALS 1600 1329 3183

As seen In Table 3.4, the frequencles of nall slzes for the
bulldings show a great deal of varlablllty. No slgnature patterns are
Immedlately apparent. The reasons are that the structures are varlous
slzes and have dlfferent features. Some had floors, some dld not. One
has a shake roof, the rest have tin roofs. Some slding nalls are 2.5
Inches, some 3.0 Inches. Some floors have 10 Inch floor boards, some 4
Inch floor boards. Whlle each of the bulldings Is unlque, some share

common features |lke slding, rooflng, and floorlng.

Models

One maJor factor contrlbutling to the varlablllty of pennywelght
frequencles Is bullding slze. Resolutlon of thls problem comes through
generatling simulatlon models so that slze can be controlled. To do thls,
frequencles of nall lengths were converted to number of nalls of each

functlonal category per square foot (Table 3.5). In thls way, rellable
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estimates can be made of the number of nall functlons and lengths for any
slze bullding, and log, tilmber frame, and balloon frame structures can be

compared.

Table 3.4: Summary of Percentages of Nall Lengths
From All Bulldlings Surveyed

Nall lengths In lnches

Structure 1.5-1.7 2.0 2.5 3.0 3.0+
Ramsey (log) 85.5 4.6 2.6 - 7.2
McCorkle (log) 18.8 10.7 22.1 30.1 18.2
McCullom (log) 11.1 20.4 3.4 65.1 -
McCorkle (tlmber) 16.3 - 73.0 - 10.7
McCorkle (timber) 11.4 - 58.1 25.8 4.6
Truan (frame) 10.1 - 9.0 50.7 30.2
Truan (frame) 9.8 - 8.4 51.6 30.1
Brabson (frame) 21.5 - 57.4 21.1

With these data, models have been constructed to simulate structures
of dlfferent constructlon types measurlng 16X16 feet, with varylng roof
type. Slixteen by sixteen feet Is a common pen slze and ls used for
comparlson of archaeologlcal data from two sltes which had structures of
this slze. Flgures 3.1 through 3.3 present a serles of charts, or
models, for log, timber frame, and balloon frame structures with tin and

shake rooflng. Floor board widths were held constant at 10 lnches.
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16x16 Log
Wood Floor

Percant
100

82.4

80 -

60 -

40 -

20-

2
Nail Length Category

Shake Roof Tin Roof

Key: Nall length category {1 = rooflng
Nall length category 2 = slding and 11ght framlng
Nall length category 3 = floorlng

Nall length category 4 = heavy framlng

Flgure 3.1: Model for a 16x16 Foot Log Structure wlth Shake or Tln Roof



16x16 Timber Frame
Wood Floor

Percent

20.8

3 4
Nall Length Category

Shake Roof Tin Roof

Key: Nall length category { = rooflng
Nall length category 2 = slding and 1lght framlng
Nall length category 3 = floorlng

Nall length category 4 = heavy framlng

Flgure 3.2: Model for a 16x16 Foot Timber Frame Structure wlth Shake or
Tln Roof
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16x16 Balloon Frame
Wood Floor

Percent

Nail Length Category

Shake Roof Tin Roof

Key: Nall length category {1 = rooflng
Nall length category 2 = slding and 1lght framlng
= floorlng

Nall length category 3
4

Nall length category heavy framlng

Flgure 3.3: Model for a 16x16 Foot Balloon Frame Structure wlth Shake or
Tln Roof
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Table 3.5: Converslons to Nalls Per Square Foot For Each
Functlonal Category For Elght Bulldlngs Surveyed

Extant Structures

category 1 2 3 4 ) 6 7 8
floorling 0 1.3 0 - 2.6 0 1.6 0
slding 2.6 - - 1.6 1.5 1.5 1.3 1.3
rooflng - .8 .8 1.1 .9 .8 .8 1.7
It frame .8 .5 .9 1.0 .9 .7 .7 .9
hvy frame .4 .2 .3 .2 .1 .7 .6 .5

Ramsey log

McCorkle log

McCullom log

McCorkle tlmber frame wash house
McCorkle timber frame graln house
Truan frame smokehouse
T
B

Extant structure

ruan frame wash house
rabson frame

DN WN -

These models predlct how an archaeologlcal nall assemblage should
look, glven certaln parameters, and can be used to Interpret
archaeologlcal nall assemblages. The accuracy of the models depends upon
the assumptlon that all nalls from a structure have an equal chance of
enterlng the archaeologlcal record. At thls polnt In the research,
because of the small sample slze (elght extant bulldings), tests of
statlstlcally slgnlflcant dlfferences or simllaritles are lnapproprlate.
Instead, the closest flt between a model and the archaeologlcal
assemblage 1s used to predlict the type of bulldling that stood at a slte.
When a larger sample of outbulldings |Is examlned and a larger data base
with which to construct models Is avallable, then statlstlical testlng

would be warranted.
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Judl th McKellar, clted In Schlffer (1976), South (1979), and Rathje
and Schlffer (1980), proposed that small objJects, under three or four
Inches In overall dimenslon, are most llkely to remaln behlnd as primary
refuse (trash dlscarded at the locatlon of use). Schlffer (1976) refers
to thls phenomenon as the McKellar hvpothesis. Thls cultural sortling may
be at work on a nall assemblage at the slte of a razed structure. Large
nalls, greater than 3 Inches (10d) may be transported from the slte of a
structure In two ways: flrst, since very large nalls are extremely
difflcult to remove from wood, they could be transported from the slte In
wood dlscarded elsewhere (as secondary refuse); and second, because large
nalls not In wood are more visible, and may be removed durlng clean-up
actlvitles at the site of a razed structure. The frequencles of large
nalls used for heavy framlng are most Important when trylng to
distingulsh balloon frame from timber frame structures. For the purposes
of these models, It |s assumed that the "McKellar princlple" works
equally on an assemblage from timber frame and balloon frame structure
sltes so that thelr frequencles relatlve to each other remaln constant.
However, no adJustment can be made to the models untll more data are
avallable concerning the relatlve frequency In which large nalls (greater
than 10d) are transported from a structure slte as compared to small

nalls.
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Archaeologlcal Sltes
Garner Slte

The Garner slte Is located In Blount County, Tennessee. The slte
conslsts of a standing farm house, varlous standlng outbulldlngs,
clsterns, and the archaeologlcal remalns of at least one outbulldlng.
Early In 1990, the area of an outbullding located behind the house was
tested by openlng 70 1x1 foot test unlts spaced every three feet. Six
pler supports, and the base of a brick flreplace were located In the
testing. An early 20th century photograph shows that the structure was a
double-pen bullding with two doors and a wood shake roof. The bulldlng
was slded with board and batten. A tln roof later replaced the wood
shake roof. From the spaclng of the pler supports, each pen measured
approximately 16X16 feet. A total of 175 complete nalls was recovered In
the testing (Table 3.6).

Many of the nalls measurlng 1.75 Inches (5d) stlll had lead seals on
the heads, Indlcatlng thelr use as tln rooflng nalls. WIith thils In mind,
the assemblage was dlvided Into rooflng, slding and l1lght framing,
flooring, and heavy framing nalls, as seen In Flgure 3.4.

The closest fit between a model and the archaeologlcal assemblage Is
computed by summing the dlfferences of each category (rooflng, slding and
llght framlng, flooring, heavy framing) as seen In Table 3.7. The model
with the lowest score (least dlfference) Is chosen. The closest flt
model appears to be a timber frame structure with a tin roof. Flgure 3.5

super Imposes thls model wlth the Garner slte nall assemblage.
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Table 3.6: Nalls from the Garner Slte Outbullding

Nall Length N %
1.25 (3d) 4 2.3
1.50 4d) 4 2.3
1.75 (5d) 25 14.3
2.00 ¢6d) 40 22.9
2.25 (7d) 2 1.1
2.50 (8d) 52 29.7
2.7 (9d 2 1.1
3.00 (i0d) 28 16.0
3.25 (12d) 11 6.3
3.50 (16d) 3 1.7
>3.50 (16d+) 4 2.3

TOTAL 175

> . . - - - - D R . G G Y Y G - -

The largest dlfference between the model and the Garner assemblage
Is In the nall length category of heavy frame. Thls leaves some doubt as
to whether the structure was timber or balloon frame. The sample slze
(N=175) and the fact that the structure had two roofs (flrst wood shake,
then tin), as well as how the structure was dlsmantled, may account for
the dlfferences between the models and the Garner assemblage. But

prellmlinarlly, It appears that the Garner structure was tlmber frame.
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Flgure 3.4: Distributlon of Nalls In Length Categorles for the Garner
Assemblage

45



Timber Frame vs. Garner
Wood Floor

Percent

54.2 537

2 3
Nail Length Category

Timber Frame Garner

Tin Roof

Key: Nall length category 1 = rooflng
Nall length category 2 = slding and 1lght framing
= floorlng

Nall length category 3
4

Nall length category heavy framlng

Flgure 3.5: Dlistributlon of Nalls In Length Categorles for the Garner
Assemblage Compared with Distributlon for a Timber Frame
Model
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Table 3.7: Frequencles of Garner Nalls In Functlonal Categorles
Compared to Log, Timber, and Balloon Frame Models

Garner Log Timber Balloon
Category N % % D % D % D
1 29 16.6 26.7 10.1 18.7 2.1 19.0 2.4
2 94 53.7 23.8 29.9 654.2 0.5 46.4 7.3
3 30 17.1 29.7 12.6 20.8 3.7 21.1 4.0
4 18 10.3 19.8 9.5 6.4 3.9 13.5 3.2
Totals 62.1 10.2 16.9
Category 1 = rooflng
Category 2 = slding and llght framlng
Category 3 = floorling
Category 4 = heavy framlng

Locust Grove

Locust Grove Is a late 18th century plantatlon/farm slte located
near Loulsvllle, Kentucky. In 1987, the slte of a structure was
excavated, reveallng a contlnuous |lmestone foundatlon measurlng about 16
by 16 feet, and a hearth and flreplace base. A late 18th or early 19th
century constructlon date has been proposed (Young 1988). A total of 645
complete nalls was recovered In the excavatlons. Table 3.8 shows the
frequencles of the dlfferent nall lengths and Table 3.9 shows the
frequencles of rooflng, llght framlng and slding, floorlng, and heavy

framing nalls. Thls does not seem to compare well with any of the models
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Table 3.8: Nalls from Locust G

rove Cabln

Nall Length N %
1.00 (2d) 13 2.0
1.25 (3d) 71 11.0
1.50 (4d) 206 31.9
1.7 (5d) 105 16.3
2.00 (6d) 42 6.5
2.25 (7d) 33 S.1
2.50 (8d) 31 4.8
2.7 (9d 58 9.0
3.00 <10d) 32 5.0
3.25 (12d) 38 6.0
3.50 (16d) 7 1.1
>3.50 (16d+) 9 1.4

TOTAL 645

Table 3.9: Frequencles of Locust Grove Nalls In

Functlonal Categorl
Category L
rooflng
slding & llght framling
floorlng

heavy framlng

1.50-1.75
2.00-2.50
2.75-3.00
3.25+
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developed, possibly because of the overwhelming number of rooflng nalls.
If rooflng nalls are removed, the Locust Grove sample shows the
least dlfference with the log model. It appears, then, that a log

structure wlth a shake roof 1s the closest flt for the Locust Grove nall

assemblage (Flgure 3.6).
Concluslons

While prellmlnary, thls research has shown that It |Is possible for
researchers to ldentlfy log, timber frame, and balloon frame structures
from archaeologlcal nall assemblages. The models are extremely simple,
and have been bullt from a data base of the most simple structures that
could be located, outbulldings and single pen dwelllngs. All possible
permutatlons, such as a clapboarded log structure, have not been
consldered here. More data are necessary before more complex (and
reallstlc) models can be constructed.

Binford (1983) has stated that archaeologlsts need to traln
themselves to pay attentlon to the ways In which behavlior modlfles
materlal surroundings. In hlstorlcal archaeology, there are numerous
opportunitles to do thls, so that It should be possible to accurately
Interpret the hlstorlcal archaeologlcal record. Thus far, hlstorlcal
archaeologlsts have relled too heavlly upon using documents as analogue
models for Interpreting past behavlor. It 1s necessary to study more
direct llnkages between the obJects found In the archaeologlcal record
and the varlous behavlors and clrcumstances that resulted ln the

manufacture, modlflcatlon, and eventual dlsposal of those objects.
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Log vs Locust Grove

Wood Floor
Percent
40
30
20
10
0 T
2 3 4
Nail Length Category
Locust Grove Log
No Roof

Key: Nall length category 1 = rooflng
Nall length category 2 = slding and 1lght framing
Nall length category 3 = flooring
Nall length category 4 = heavy framing

Flgure 3.6: Dlstrlbutlion of Nalls In Length Categorles for the Locust
Grove Assemblage Compared wlth Distrlbutlon for a Log
Structure Model
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CHAPTER IV
RECYCLING AND DISCARDING BEHAVIOR

Introductlon

Thls chapter Introduces a way mlddle-range research, speclflcally
experlments and ethnoarchaeology, can be used In hlstorlcal
archaeology to ldentlfy how a nall assemblage |s transformed and
patterned as nalls are bent when a structure ls dlsmantled to recycle
wood and when a structure Is torn down and materlals dlscarded. The
experlments and ethnoarchaeologlcal nall assemblages described here
focus on ldentlfylng the pattern produced when a structure Is torn
down to recycle the wood. The purpose of the experliment 1s slmple: to
determlne what effect nall length (pennywelght), the method used to
remove the nalls, and board thlckness have on how nalls are altered
durlng the razlng of a structure. Ethnoarchaeologlcal assemblages are
then used to ldentlfy recycllng and dlscard patterns In archaeologlcal

nall assemblages.

Methods

Vernacular carpenters were employed to bulld and tear down a
slmulated sectlon of a simple outbullding In order to adequately
represent constructlon and razing actlvitles. A four by four foot
structural frame was bullt of 2x4 Inch plne, with 2x4s placed on 16

Inch centers to represent wall studs or floor Jolsts.
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For the flrst part of the experliment, 1x8 Inch plne boards were
placed on the frame perpendlicular to the studs. Slix penny common wire
nalls were used to fasten the boards to the frame. Then using a
crowbar, boards were loosened and flnally removed from the frame.

Some nalls were stralghtened and drlven back through the wood and
removed, whlle others were pulled directly from the frame and board
structure with a claw hammer. The experiment was then repeated, flrst
using elght and then ten penny nalls.

The second experlment fastened one-half by slx Inch beveled plne
sldlng and beveled cedar slding of the same slze, flrst with six
penny, then with elght penny nalls. As In the flrst experiment, a
crowbar and claw hammer were used to remove the slding and/or nalls.
Ten penny nalls were not used on the sldling since the elght penny
nalls tended to spllt the wood.

Generally the pulled nalls were bent In single gentle arcs,
although a few s-shaped (or re-curved) bends resulted. Only three
examples were vislbly twisted as well as bent In gentle arcs so thls
characteristic was not used In the analysls, especlally since thls
twisting may not be detectable In archaeologlcally derlved nalls.
Other nalls were left vislbly unaltered. A method was devised to
measure how much each nall was bent, so that the effects of nall
length, board thlckness, and pulllng method on alterlng a nall could
be determlined (pulllng method belng elther the board was removed from
the frame and nalls hammered out the back or a claw hammer was used to

pull the nalls dlrectly from the structure). It was declded that
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measurlng the maximum helght of the curve of bent nalls adequately
represents the degree of alteratlon. In cases of s-shaped curves,
both curve helghts were added together.

The experiments were deslgned to test two hypotheses. Flrst, It
was hypotheslzed that the shorter slx penny nalls would be less
altered than longer elght and ten penny nalls and that thls effect
would be exaggerated wlith thlicker wood. It was also hypotheslzed that
the method of pulllng would have a slgnlflcant effect on nall
alteratlon, with pulllng boards from the structure then removing nalls
from boards simulating recycling behavlor, and pulllng nalls directly
from the structure closely approxlmatling dlscard behavlor.

Comparlsons of raw means and a two-factorlal analysls of varlance were
employed to determline |f the amount of alteratlon of the nalls (curve
helght) Is a functlon of nall length, board thlckness, and method of
pulllng. So for each nall, maximum curve helght, pennywelght, board
thickness, and pulllng technlque were recorded, with a total sample

slze of 143 nalls.

Analysls and Results

Table 4.1 presents the means, minlmum, and max!mum helghts of
curves, and standard devlatlons for slx, elght, and ten penny nalls.
It Is obvlious that the longer nalls were bent more severely than the
shorter slx penny nalls. All palrwise comparlsons further support
that there are slgnlflcant dlfferences In curve helght at the .05

level between the three nall slzes. Table 4.2 shows the mean helght
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of the curves for one Inch and half Inch thick wood, along with the
ranges and standard devlatlons. A T-test also shows these to be
slagnlflcantly dlfferent at alpha = .05. These tests are taken as
support for the flrst hypothesls that pennywelght and board thlckness
have an effect on nall alteratlon. Flnally, Table 4.3 dlsplays the
means, ranges, and standard devlatlons for the two pulllng technlques.
Thls appears to suggest that how the nalls were pulled does affect the
amount of nall alteratlon.

A two-way analysls of varlance was used to test the effect of
nall length and board thickness. Table 4.4 shows that pennywelght,
and the comblnatlon of pennywelght and board thlckness slgnlflcantly
affect how nalls are bent. Thls |ls shown by the F statlstlic and low
probablllty values (p = .0143, p = .0293) (Table 4.4>. A look at the
means, ranges, and standard devlatlons for each of these treatments on

nalls further lllustrates this polnt. Note the small

Table 4.1: Mean Helghts for Slx, Elght, and Ten Penny Nalls

6d 48 0.8 0 6.1 1.497
8d 64 1.7 0 6.3 1.438
10d 31 2.4 0 8.2 1.672
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Table 4.2: Mean Curve Helghts for 1/2 and 1 Inch Board Thlckness

Thickness N Mean Helght MIn Max Standard Devlatlon
172 64 1.1 0 6.2 1.407
1 79 1.9 0 8.2 1.677

Table 4.3: Mean Curve Helghts for Pulllng Method

board 48 0.9 0 6.1 1.592
nall 95 1.9 0 8.2 1.536
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standard devlatlon and range for slx penny nalls (Table 4.5) wlth

board thlckness of one-half Inch. Most of these nalls, 21 out of 32,

exhlblted no bending at all, as contrasted with the ten penny nalls

where only three out of 31 nalls were left unaltered durlng razlng of

the simulated structure.

Table

Dependent Varlable:

4.4: General Llnear Models Procedures

HT
Sum of Squares Mean Squares
63.2379 15.8095
304.7729 2.2085
368.0109
PR > F = .0001
Root MSE HT Mean
1.4861 1.5636

- e s - R G5 0 G - S T T S S - S AR G e A RS M S e S T e G N - -

Source df
Model 4
Error 138
Total 142
Model F = 7.14
R-Square c.V.
.1718 95.0414
Source df
LEN 2
THK 1
LEN*#THK 1

Type III SS F value P>F

19.3603 4.38 .0143
7.0560 3.19 0771
10.7123 4.85 .0293

- - ———

Ethnoarchaeologlcal Samples

Durlng the experiments, nalls pulled by removing boards from the

structure frame were hammered from the back of the wood. If nalls

were bent after boards removed, then the nalls were stralghtened
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Table 4.5: Mean Helghts for Pennywelght by Board Thlckness

6d 172 32 0.4 0 3.1 0.836
6d 1 16 1.6 0 6.1 2.146
8d 172 32 1.8 0 6.2 1.545
8d 1 32 1.7 0 6.3 1.346
10d 1 31 2.4 0 8.2 1.673

before belng hammered out the back. When the experimental structure
was torn down to recycle thewood, more care was taken In removing
boards from the structural frame. The vernacular carpenter pulled
nalls dlirectly from the structure durlng razing to dlscard the
materlals. WIlth adequate samples with comparable ranges of nall
slzes, each of these two methods of removing nalls should result In
distinct, ldentlflable patterns.

Two ethnoarchaeologlcal assemblages from known contexts are used
to lllustrate how nalls from sltes where wood was recycled differ from
nalls from sltes where a structure was torn down and materlals
dlscarded. The flrst assemblage Is from the Garner slte In Blount
County, Tennessee. The area of an outbul lding constructed around 1905
and torn down In the 1960s was tested. When the structure was
dlsmantled, the wood was recycled to bulld a chlcken house. From thls
outbullding slte, a total of 195 complete nalls was collected. Of
these, 186 were In adequate shape to measure alteratlon. For each of

these nalls, length and curve helght were recorded.
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The second archaeologlcal assemblage Is from the Glbbs House slte
located In Knox County, Tennessee. The area beneath the front porch
was systematlcally surface collected. The porch has been rebullt
twlce, and both tlmes the wood was dlscarded. A total of 283 complete
analyzable nalls was recovered from beneath the porch. For each, nall
length and curve helght were recorded.

Since the experiments show that nall length affects curve helght,
adJusted alteratlon was computed by dlvliding curve helght by nall
length for both ethnoarchaeologlcal assemblages. Table 4.6 shows the
distribulton of nalls In the adjusted curve helght categorles from the
two sltes. A Kolmogorov-Smirnov test shows that the two assemblages
are slgnlflcantly dlfferent (Table 4.6) at alpha = .05 (l.e. the two
samples come from dlfferent populatlons).

Nalls from structures torn down to recycle wood exhlblt a pattern
which Is dlfferent than nalls from structures that were destroyed and
the materlals dlscarded. Both ethnoarchaeologlcal sltes ylelded a
relatlvely large sample of nalls, resldues which exhlblt patterns

which resulted from radlcally dlfferent actlvitles.
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Table 4.6: Dlistrlibutlon of Nalls In AdJusted Curve Helght Categorles
for the Recycled and Dlscard Sltes

AdJusted Recycled Dlscarded

Curve Helght f cum f cum D
0 81 .435 45 .159 .276
.01-.05 56 736 76 .428 .308
.06-.10 28 .887 74 689 .198
d1-.15 13 .957 62 908 .049
.16-.20 6 .989 26 1.0 -.011
.21-.25 2 1.0 0 - -
186 283
alpha = .05
D = .1284
Concluslons

The experiments and the examlnatlon of archaeologlcal and
ethnoarchaeologlcal assemblages were deslgned to answer questlons
concernlng the formatlon of the archaeologlcal record with respect to
nalls. Additlonally, It has been documented that such mlddle-range
studles In hlstorlcal archaeology are both possible and productlve.

Careful analyses of nall assemblages can yleld Important
Informatlion concerning actlvitles which took place on a slte. This
study has shown that a partlcular pattern In nall assemblages wll]
result from sltuatlons where structures were torn down In order to
reuse the wood and/or nalls to bulld other structures, and that one
must carefully conslder the factor of nall length when analyzlng nall

alteration. Thls study Is a step |In understanding the formatlon
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processes affecting a nall assemblage, and ldentlflng the actlvitles
that produce partlcular nall patterns.

All factors affecting nall assemblages have not been consldered
here. Further experlimental and ethnoarchaeologlcal work ls necessary
before we can nall down the pattern, and bring hlstorlcal archaeology

to the forefront of theory bulldlng.
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CHAPTER V

TWO ARCHAEOLOGICAL EXAMPLES:
THE GIBBS HOUSE SITE AND THE OLIVER SITE

Introductlon

Using the methods developed In thls research, two archaeologlcal
nall assemblages are analyzed and Interpreted. The flrst assemblage
Is from the Glbbs House slte, and the second ls from the Ollver slte.
Both sltes are located In Knox County, Tennessee and both date to the
early 20th century (Faulkner 1991b; Relgel 1990). Three questlons are
addressed through the nall analysls. Flrst, the sltes are ldentlfled
as elther the remalns of structures or dumps. Second, lf the remalns
are from structures, the type of structure (log, timber frame, or
frame) Is ldentlfled. Flnally, what happened to the structure,
whether the wood was recycled when the bulldling was razed, Is

Investlgated.

The Glbbs House Slte

The Glbbs House slte (40KN124) ls located In northeast Knox
County, Tennessee. Currently, the Nlcholas Glbbs Hlstorlcal Soclety
owns and malntalns the property. The tract was flrst settled by
Nicholas Glbbs (b. ca. 1733- d. ca. 1817) In the early 1790s.
According to famlly tradlitlion, he bullt a log house on the slte about
1792. Thls date 1s supported by the archaeology and the archltectural
study. Thls log house stlll stands on the property. A frame pen was

added on the east slde of the log house at a falrly early date and a
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kltchen ell was added around the mlddle of the 19th century. The
kltchen ell and frame pen were torn down In 1959 and new rooms added.
Only one outbulldling Is extant; however, thls bullding has been moved
from Its orlglnal locatlon (Faulkner 199ib). Thls Is a log bullding
that Is currently used as a storage shed. The Glbbs descendants
belleve that thls structure ls the orlglnal log smokehouse bullt by
Nlcholas Glbbs.

The Glbbs farm remalned In the famlly untll 1971. Mrs. Ethel
Glbbs Brown, a descendant of Nlcholas Glbbs, was born on the property
and 1lved there untll she was nlne years old. She drew a map of the
property as she remembered It from her chlldhood (Faulkner 1988). It
Is thls map, and Informatlon from other 20th century resldents of the
property that has helped to direct the testling strategy of the Glbbs
slte houselot.

The Unlversity of Tennessee has conducted four seasons of test
excavatlons at the Glbbs House slte In 1987, 1988, 1989 and 1990.
Thls research has been carrled out under the dlrectlon of Dr. Charles
H. Faulkner. A maJor focus In the research was to locate and ldentlfy
the outbulldings and houselot actlvity areas assoclated with the early
log dwelllng (Faulkner 1988, 1989, 1991b).

In 1989, 15 3 by 3 foot test unlts were excavated In the area
(Area D) reported to have been the locatlon of the orlglnal log
smokehouse bullt by Nicholas Glbbs, and a later frame smokehouse bullt
by John Glbbs around 1900 (Faulkner 199ib). Stratlgraphlcally, the
area shows deposlits dating from about 1820 Into the 20th century

(Faulkner 1991b:4-7). Beneath a dark loam humus were strata and
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lenses with heavy concentratlons of clnders and ashes, Indlcatlng that
dumpling took place In the area. Addltlonally, two large |lmestone
blocks (Features 13 and 14) were found In sltu and were |lkely footers
for the frame smokehouse. Very heavy concentratlons of coal and
clnders were found In the unlts west of the footers In a gully cut by
an early path, and In a depression (Feature 16) north of the footer
stones (In Unlt 26). Evidence Is falrly strong supporting the area
tested as the locatlon of a structure, but evlidence also suggests that

the area was used as a dump.
Nall Analysls and Results

From the 15 test unlts, a total of 680 nalls ldentlflable as to
length and alteratlon state (unaltered, pulled, or clinched) was
recovered. Addltlonally, flve wire tacks, one handwrought splke, 106
cut nall fragments, 178 wire nall fragments, and 26 unldentlfled nall
fragments were recovered. Of the complete nalls, 619 are wlre, 57 are
cut, two are hand wrought, and two are unldentlfled. Most of the
complete nalls were recovered In the upper two levels. Level 1
contalned 379 nalls and level 2 contalned 234 nalls. Flgure 5.1 shows
the distributlion of the complete nalls In the 15 unlts along with the
locatlons of the path, Feature 16 (an early 19th century cellar plt)

and the two | Imestone pler stones.
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Flgure S.1: Dlstributlion of Nalls In Unlts In Area D at the Glbbs
House Slte
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Of the complete nalls ldentlfled as to alteratlon state, 330 are
pulled, 222 are unaltered, and 128 are cllinched. Tables 5.1 and 5.2
compare the Glbbs nalls to nalls from bullding and dump sltes. As the
tables show, nalls from the 1989 fleld season test unlts at the Glbbs
House slte were most 1lkely deposited durlng the constructlon and
razlng of a bulldling, as well as during some dumping with coal and
cinders around the structure.

The areé‘around the early path became a receptacle for refuse,
especlally coal and clnders (see Flgure 5.1). Another area that was
obviously used to dlspose of refuse was a depression to the north of
the excavatlon block In the areas of unlts 26 and 31. Nalls from the
unlts with the path and the feature (unlts 26, 28, 30, 31, 33, and
38), as well as nalls from unlt 35, to the north of the block of
unlts, were removed from the sample, as these nalls were most 1lkely
deposlted both durlng constructlon and razlng of the structure and
durlng dumplng around the structure. The remalnder of the nalls,
Inslde the area of the pler supports, was analyzed to ldentlfy what
kind of structure occupled the area. Informant data suggest that both
smokehouses (log and frame) were sltuated In the same locatlon
(Faulkner 1991b). The later frame smokehouse was supposed to have
been bullt over the slte of the earller log smokehouse after the log
structure was moved clrca 1900. The pauclty of cut and handwrought
nalls (N = 59, % = 8.7) suggests that the orlglnal log smokehouse must
have been located elsewhere.

Models showing the frequencles of nall lengths were generated for

9 by 9 foot structures approxlmately 7 feet high. The dimenslons are
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Table 5.1: Glbbs Nalls

versus Construction Sltes

u P c

Constructlion sltes

(85.3) (118.8) (49.2)I
98 116 33 | 247

(234.7) (327.2) (118.1)1|

Glbbs assemblage 222 330 128 | 680

- —— Y P
totals 320 446 161 | 927

chl square = 5.7826 df = 2 p = .0555

Table 5.2: Glbbs Nalls

versus Dump Sltes

- ——— i - > — —— - - — -

u p (]
-| .......
(148.1) (367.6) (126.3)1
Dump sltes 83 127 132 | 642
.................................................. |-------
(156.9) (389.4) (133.7)I
Glbbs assembl age 222 330 128 | 680
| -
totals 305 757 260 | 1322

chl square = 74.7864 df =2 p < .0001
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based on Informatlon from a former resldent of the Glbbs house. These
models are then compared to the nalls from the excavatlon unlts.

Flgure 5.2 displays the frequencles In the four nall-length
groups for the Glbbs nalls and for 9 by 9 foot timber frame and
balloon frame models with tin roofs (of the models generated, these
two show the closest flt). The dlfferences between the Glbbs
structure and the timber frame or balloon frame models are close,
making It dlifflcult to determlne whether the Glbbs structure was
timber or balloon frame. However, It appears that the Glbbs structure
was timber frame.

The flnal questlon concerning the Glbbs structure ls 1f the wood
from the bullding was Intended to be recycled after the bullding was
dismantled. To do thls, the complete nalls (recovered from the area
of the structure) were analyzed as to amount of bending. A total of
233 complete unaltered and pulled nalls was recovered from unlts 25,
27, 29, 32, 34, 36, 37, and 39. The maximum helght of the curve of
these nalls was recorded. Because nall length affects alteratlon,
alteratlon was converted to curve helght divided by nall length.

Table 5.3 shows the percentages of nalls In the dlfferent
adJusted curve helght categorles for the Glbbs assemblage and for the
recycled ethnoarchaeologlcal assemblage. A Kolmogorov-Smirnov test
shows that the two assemblages are not from dlfferent populatlons
(alpha = .01), but marglnally dlfferent at alpha = .05, Indlcatlng
that the wood from the frame bullding at the Glbbs House slte was

probably recycled when the structure was razed.
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Key: Nall length category 1 = rooflng
Nall length category 2 = siding and 1lght framlng
Nall length category 3 = floorling
Nall length category 4 = heavy framlng

Flgure 5.2: Frequencles of Nall Lengths from the Glbbs House Nalls
Compared with All Models
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Table 5.3: Frequencles of Nalls In AdJusted Curve Helght Categorles
for the Glbbs Assemblage and for a Recycled Assemblage

AdJusted Recycled Glbbs
Curve Helght f cum f cum D

0 81 .435 104 .446 -.001
.01-.05 56 . 735 34 .592 .144
.06-.10 28 .887 37 .751 .136
.11-.15 13 .957 22 .845 112
.16-.20 6 .989 25 .952 .037
.21-.25 2 1.0 10 .995 .005
.26+ 0 1.0 1 1.0

186 233
D= .1337

not slanlflcant at alpha = .01
marglnally slgnlflcant at alpha = .05

The Ollver Slte

The Ollver slte (40KN103) Is located In southern Knox County,
Tennessee. A house mound contalnlng rubble from a chimney fall was
excavated In 1989 and 1990 as part of the Tennessee Department of
Transportatlion Pelllsslppl Parkway projJect. According to hlstorlcal
documents and Intervliews with Informants, the Ollver slte represents
the remalns of a tenant house bullt around the turn of the century.
It was described as belng a hall-and-parlor type house wlth board and
batten weatherboarding and a central chimney. The structure was

probably razed In the 1930s.
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Nall Analysls and Results

A total of 25 one by one meter and one 1/2 by 1 meter test unlts
excavated In the house mound In 5 centlmeter levels ylelded 611 nalls
and nall fragments. No In sltu pler supports were found. The exact
slze of the structure Is undetermined. A nearby extant tenant house,
measurlng approxlimately 30x9 feet (two rooms wlth a central chlimney)
Is used as a model for the dimenslons of the Ollver structure because
of the apparent simllarlty of thls structure and the descriptlons of
the Ollver house.

A total of 372 (95.6%) of the complete nalls are wire, 16 (4.1%)
are cut, and one Is unldentlifled. Of the nall fragments, 131 (59%)
are wire, 21 (9.5%) are cut, and 70 (31.5%) are unldentlfled
fragments. None of the cut nalls exhlblted squeezing of the shank
below the head Indlcatlve of early machlne-headed nalls. All of these
nalls flt well within the date range of clrca 1900 to 1940.

The site Is clearly ldentlfled as the remalns of a structure, and
the frequencles of unaltered, pulled, and clinched nalls exhiblt the
pattern assoclated with constructlon actlvitles. Table 5.4 compares
the frequencles of unaltered, pulled, and cllinched nalls from Ol lver
with nalls from constructlon sites. A chl square test shows no
slgnlflcant dlfference at alpha = .05 between the Ollver nalls and

constructlon sample nalls (chl square = 0.6971).
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Table 5.4: Frequencles of Unaltered (u), Pulled (p), and Clinched (c)
Nalls of Ollver and Constructlon Sltes

u P c
Ollver nalls 164 169 o 55 : 388--
Constructlon sites 98 116 % 1 24
S 262 28 88 1 635

chl square = .6971 df =2 p = .7057

The most Interesting questlon concerning the Ollver nall
assemblage 1s the type of structure It mlght represent. Several
Informants descrlbed the structure In detall, as they remembered It.
The Informants wére able to descrlbe the placement of windows and
doors, the type of weatherboarding, and addltlons. None were able to
tell 1f the structure was timber frame, balloon frame, or log. The
models developed In thls study are not able to ldentlfy speclflc
archltectural features such as number of windows and doors, or sldlng
type, but can ldentlfy whether the structure was log or frame.

Flgure 5.3 shows the dlstributlon of nall lengths for the Ollver
nalls and for log, timber-frame, and balloon frame models measurlng 30
by 9 feet. Table 5.5 presents the Ollver nall and model nall length
frequencles for tlimber frame and balloon frame structures with tin
roofs. The closest flt (showlng least cumulatlive dlfference In the
four categorles) ls with the timber frame model. The Ollver nalls

clearly fall withln a frame-type weatherboarded structure.
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Table 5.5: Frequencles In Functlonal Categorles for Ollver Nall
Assemblage and Log, Timber Frame, and Balloon Frame Models
with Tln Roof

timber balloon

Ollver log frame frame
functlon N % % % %
rooflng 108 28.4 22.5 9.2 6.0
slding & llght frame 175 46.1 29.2 70.0 67.2
floorlng 7%  19.7 39.9 13.9 9.0
heavy frame 22 5.8 8.4 6.9 17.8

As seen In Table 5.5, a great deal of dlsparlty exlsts In the
category of rooflng nalls (1.5 - 1.75 Inches, 4d and 5d nalls). It Is
llkely that the Ollver house had a shake roof which was removed In
large sectlons and carrled away from the slte elther when a new roof
was applled, or when the structure was dlsmantled. If thls occurred,
relatlvely few shake roofing nalls would enter the archaeologlcal
record at the slte of the structure. Table 5.6 compares the Ollver
nalls with models without rooflng nalls for timber frame and balloon
frame structures. Agaln, the timber frame model 1s closest to the
Ollver assemblage.

From hlstorlcal documents and Intervlews, and from the analys!s
of the nall assemblage, It appears that the Ollver house was
constructed around 1900. From hlstorical documents, what happened to
the bulldling after 1930 Is unclear. Analysls of the degree of
alteratlion exhiblted by the Ol lver nalls Indlcates what happened to

the structure.
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Flgure 5.3: Distributlion of Nalls In Length Categorles of Ollver
Nalls and Log, Timber Frame, and Balloon Frame Models
with Tin Roof
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Table 5.6: Frequencles In Functlonal Categorles for Ollver Nall
Assemblage and Timber Frame and Balloon Frame Models
wlthout Rooflng Nalls

Ollver frame frame
functlon N % % %
slding & 1lght frame 175 64.3 77.9 70.8
floorling 7% 27.6 15.4 9.5
heavy frame 22 8.1 6.7 18.8

A large portlon of the nalls recovered from the excavatlon Is
vislbly unaltered (n = 164), but nearly the same number exhlblt
characterlistics of belng pulled (n = 169). Table 5.7 compares the
frequencles of alteratlon categorles for the Ollver assemblage and the
recycled ethnoarchaeologlcal assemblage. A Kolmogorov-Smirnov test
(alpha = .05) shows that these two assemblages are not slgnlflcantly
dlfferent. Thls analysls Indlcates that the wood from the tenant

house was Intended for recycling when the bullding was dlsmantled.

Concluslons

Three questlons concernling nall assemblages from the Glbbs House
slte and the Ollver slte have been addressed through the methods
developed In thls study. Nalls from the 1989 test excavatlons at the
Glbbs House slte (40KN124) have been analyzed to ascertaln whether the
area tested was used as a dump or if a structure stood at the
locatlon. The analysls of the nalls clearly shows that a frame type

(timber or balloon frame) bullding stood at the slite. The nalls from
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Table 5.7: Prequencles of Nalls In AdJusted Curve Helght Categorles
for the Ollver Assemblage and for a Recycled Assemblage

AdJusted Recycled Ollver
Curve Helght f cum f cum D

0 81 .435 165 .495 -.006
.01-.05 56 . 735 41 .618 .118
006-010 28 .887 65 0813 0074
.11-.15 13 .957 29 .900 .057
.16-.20 . 6 .989 23 .969 .020
.21-.25 2 1.0 10 1.0 -

186 333

D = .1245

not slgnlflcant at alpha = .0S

the excavatlon unlts were deposited when the structure was bullt and
torn down, and durlng dumplng actlvitles that occurred around the
structure. Nall analysls also Indlcates that when the structure was
flnally dismantled, the wood was Intended to be recycled.
Additlonally, almost all of the nalls were wire nalls datlng after
1880 (Loveday 1983; Prless 1973). Very few cut and hand wrought nalls
were recovered from any of the unlts. The small sample slze of these
earller cut and wrought nalls precluded statlstical testing, but most
llkely, the orlglnal log smokehouse dld not slit In the locatlon of the
1989 test area. These flndlngs corroborate most of the Informants’
Informatlon, l.e. that an early 20th century structure occupled the
area, and support Faulkner’s (1991b) concluslons concerning actlvitles
which occurred In this tested area of the Glbbs houselot.

The analysls of the nalls recovered from the excavatlon unlts at

the Ollver tenant house supports data from Informants and from the
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documentary record about house type and date and constructlon. In
addltlon, based on the nall analysls, Inferences can be made about the
razlng actlvitles which occurred at the site, and about the
occupants/bul lders of the Ollver tenant house.

The fact that a hall-and-parlor style tenant house appears to
have been bullt with a comblnatlon of Jolnery technlques (nalls and
mortise and tenon) suggests that even In the Knoxvllle area where
nalls were easlly avallable at the turn of the century, and at a time
when balloon framlng was used for popular style housing (Noble
1984:127), vernacular archltecture was stlll practlced. Most 1lkely,
tenants who 1lved at the Ollver farm elther alded In the constructlon
or constructed thelr own homes.

Timber frame (especlally braced frame) constructlon ls an
artlfact of 19th century technology. Its persistence Into the 20th
century In outbulldlings, such as the turn-of-the-century McCorkle wash
house and graln house, ls not partlicularly out of place. The use of
what Is essentlally 19th century wood Jolnery In dwelllngs constructed
In the 20th century, whlle not entlrely surprising, requires further
study.

One possiblllity not researched here ls that the Ollver tenant
house was of "box" constructlon (Morgan 1990). Patrlck (1981) and
Morgan (1990) suggest that balloon framing did not galn wlde
acceptance In rural areas In East Tennessee untll after the Clvl] War.
Additlonally, Morgan (1990) belleves that In the 1890s-1900 box
constructlon became common for tenant houses. Box constructlon Is

flimsler than balloon or platform framlng, and requlres fewer heavy
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structural nalls since few or no wall studs are used. Unfortunately,
because of the flimsler constructlon, few box houses survive for study
today. Thls makes testing whether the Ollver assemblage represents
the remalns of a box house problematic. At best, It can be Inferred
that the Ollver house was not balloon frame, but elther timber frame

or box constructlon.
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CHAPTER VI
CONCLUSIONS

Untll very recently, mlddle-range research has been generally
lacking In hlstorlcal archaeology (Leone and Potter 1988; Hollaﬁd
1990; Sanford 1991). Wlth mlddle-range research, progress can be made
toward understanding and explalning the past. Blnford has stated that
he:

was led to the lnescapable concluslon that there exlsted no way to

develop archaeologlcal methods of Inference, except vlia the study

of contemporary 1lving peoples, or by controlled experliments under

laboratory condltlons, or by dolng archaeology In sltuatlons whose

dynamlc component 1s hlstorlcally documented (Blnford 1983:104).
Methods developed In thls research used ethnoarchaeologlcal and
experimental data, along with observatlons made on standing
structures, to ldentlfy dynamlcs which create and pattern
archaeologlcal nall assemblages.

Archltectural materlals such as brlcks, mortar, window glass, and
nalls, often occur In very hlgh frequencles on hlstorlcal sltes. For
Instance, even In South’s (1977) Carollna Artlfact Pattern,
archltectural artlfact frequencles range from about 12 to 35 percent
of the total assemblage. Most research has been almed at determinling
manufacturlng dates of artlfacts In thls group. Unfortunately, very
11ttle research has been carrled out to reconstruct how these
materlals move through thelr systemlc context and enter the

archaeologlcal record.
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Three methods for analyzlng archaeologlcal nall assemblages have
been developed In thls research. Two of the methods are deslgned to
make It possible to ldentlfy the three archltectural actlvitles:
razlng structures; recycllng wood; and dlscardling archltectural
materlals. Another method allows for reconstructlng the klnd of
bullding (log, timber frame, or balloon frame) that exlsted at an
archaeologlcal slte. These methods have been successfully employed to
analyze and Interpret two archaeologlcal nall assemblages, one from
the Glbbs House slte (40KN124) and the other from the Ollver slte
(40KN103)>, both In Knox County, Tennessee.

The flrst problem addressed In thls research was to dlstingulsh
dump sltes from sltes of ephemeral structures, both of which are
characterlzed by hlgh frequencles of nalls. To do thls, nalls from
exlsting dumps were collected and analyzed, and nalls from known
bulldling sltes were examlned. The frequencles of unaltered, pulled,
and cllnched nalls were compared between the two types of sltes. Dump
sltes were found to be characterlzed by relatlvely low percentages of
unaltered nalls and relatlvely hlgh percentages of cllnched nalls.
Conversely, bullding sltes were found to have hlgh frequencles of
unaltered nalls and low frequencles of clinched nalls. The method of
analysls 1Is simple and does not require much time to perform. Uslng
the method becomes problematic when a slte was used for both types of
actlvitles (l.e. when dumplng occurs In or Immedlately adjacent to a
structure).

For the second method, nalls of dlfferent functlons (rooflng,

slding and 1lght framlng, floorlng, and heavy framlng) were counted In
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standing log, tlmber frame, and balloon frame structures. The
dlifferent nall functlons correlate with nall lengths. These data were
used to generate models where slze of the structure, roof coverlng,
and floorlng could be varled. It was found that log, timber frame,
and balloon frame structures of the same parameters each exhlblt
distinctlve patterns In proportlions of nall lengths. The models,
having been developed with a small data base conslisting of elght
standlng structures, are coarse-gralned and In need of reflnement,
Nevertheless, they have proved moderately successful In reconstructlng
whether an archaeologlcal nall assemblage represents a log, tlimber
frame, or balloon frame structure.

The last method used data from ethnoarchaeologlcal sltes to
ldentlfy patterning in nall assemblages characterlstlic of structures
torn down to recycle wood or structures dismantled and materlals
dlscarded. Based on observatlons made durlng experlments on a
slmulated portlon of a structure belng dlsmantled, It was thought that
the amount of bending, or degree of alteratlon exhlblted by nalls
might help ldentlfy these patterns. Flrst, experlments were conducted
to determlne what effect nall length has on degree of alteratlon. It
was found that nall length has a posltlve effect on nall alteratlon.
To compensate for thls effect, nall alteratlon was measured by the
helght of the curve of a bent nall, dlvided by Its length. Nalls from
ethnoarchaeologlcal sltes were collected and adjusted alteratlon
compared. Nalls from sltes where bulldings were razed and wood
recycled were altered dlfferently than nalls from bullding sltes where

the structure was torn down and materlals dlscarded. Since only
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complete nalls were analyzed, future work might Include experimental
and ethnoarchaeologlcal research to determline how frequently nalls
break when structures are dismantled In dlfferent ways.

Most of the research presented here centered on wire nalls and
late 19th and 20th century structures, but prevlous research (Loveday
1983) suggests that at least early cut nalls are more brittle than
later cut and wire nalls. Consequently, more research ls necessary
before the patterns of nall assemblages ldentlfled here can be
extended to Interpret early 19th century archaeologlcal nall
assemblages. The methods presented here are effectlve for
Interpreting archaeologlcal assemblages that date later than clrca
1830.

It has been demonstrated that mlddle-range research can be an
effectlve ald for Interpreting hlstorlc slte formatlon processes.
Strong Inferences can be made when developed and tested through
experimental archaeology and ethnoarchaeology. Hlstorlc
archaeologlsts must devote greater time to bulldling mlddle-range
theory or answers to "Questlons that Count® wlll remaln Just-so

storles.
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