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I. INTRODUCTION

Before starting to study the particular McClean Barn in 
Gettysburg, it may be worthwhile to remember some 
generalizations about barns. They embody in every way the 
characteristics of vernacular buildings, they are perfect 
examples of our material culture, developed as specialized 
agricultural tools over twenty generations with little or 
no interference from professional architects or builders. 
The design and construction itself was a community 
operation, and the design of spaces, structural system and 
size of members, finish material and roof, was entirely 
dictated by tradition. In an exact parallel to the design 
of the structure of boats, there are no formalized test 
data, only folkways about what kinds of wood, what size of 
joists and rafters, how to hold them together. Like boats, 
too, there are many casualties. Barns are built like tents, 
of the lightest fabric available to protect the hay and 
corn from the weather. They need careful inspection and 
annual repair to keep them standing; the house-movers 
trade, which serves the modern day rural community for 
rigging (lines and guys, mast and braces), spends half its 
time in pulling barns back into alignment; the McClean Barn 
itself leans north about eight inches, and had better be 
re-aligned before long.
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Barns are completely dedicated to serving animals; nothing 
they are used for has any direct connection to the lives of 
people; a few farmer's children drink milk or occasionally 
eat a cow, but barns are not designed for cows - barns are 
for horses. Cows are contented standing on a rotolactor, 
eating silage. Horses have to have stalls, with mangers and 
hay racks, narrow enough to keep them from lying down and 
wide enough for them to be curried and brushed. Brood mares 
and colts need loose box stalls, and all stalls have to be 
cleaned out daily, because horses must be bedded with dry 
straw every day. But first of all each one needs from three 
to five tons of hay a year served to him personally in 
appropriate servings twice a day, every day, including 
Christmas.

Because Pennsylvania barns were designed for horses, they 
represent nineteenth century agriculture. Up to 1800 many 
farmers used oxen for the energy needed to run a farm; they 
didn't need to be bedded every day, they were not so 
vulnerable to diseases or lameness, and didn't eat so much. 
But when the more modern farmers finally got around to 
counting the costs against the benefits of speed, the 
horses won.

Happily, most of us have forgotten the exigencies of that 
equation: whether they were horses or oxen, an overwhelming 
proportion of the animal's energy went into raising its own
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food* and if there was a margin left over for the farmer 
and his family, that was the first part to be wiped out by 
bad weather or bad luck. The more acres and the more horses 
one had, the better chances were to survive the hard times 
that were sure to come. But at all costs the horses had to 
survive; the reason no one ate horsemeat in this country 
was that the horses were not ever expendable.

The revolution in agriculture that came with the tractor is 
still only partly understood. If horses are superfluous, so 
are barns and fields of hay and corn, and so is ninety 
percent of the farm work. Farms of the future need only a 
steel shed for the tractor, and unlimited fields of grain. 
No animals or barns or fences; no farmers or farmhouses. 
And already we have more grain than we can use.

Although the responsibility for interpretation of the 
fabric is entirely mine, I must acknowledge significant 
assistance in this study, primarily to Jon Graves, who 
measured and drew the building and drafted the description. 
The Historic Resource Specialists, Ms. Kathleen Georg, 
Historian and Mr. John Heiser, Park Ranger, have lent not 
only reports and early photographs, but also their own 
unpublished research and sketches with a generosity rare in

♦Considering the quality of (non-hybrid) seed and ferti
lizer and the lack of dairy market, I guessed over 90% in 
1860; Prof. James P. Gallagher, of Animal Science at Penn 
State, says at least 66%.
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scholars, and which I regret is not always mentioned in 
this text. My friend, Gus Hickok of Dillsburg, has led me 
on several tours through Adams, York, and Carroll counties
to look at barns and has lent me many of 
collection of photographs. Professor Mac E. 
answered specific questions on louvers and doors

John M. Dickey 
July 1985

his large 
Barrick has
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Photograph 1

Stereoscopic view from the Mummasburg Road from 
the 1870s. From the William H. Tipton Collection 

of the Gettysburg National Military Park.
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Photograp li 2
Enlargement of McClean Barn 

from
Photograph 1
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II. STATEMENT OF SIGNIFICANCE

The historic values of the McClean Barn have been discussed 
many times in the past, and the careful inspection of the 
fabric under the present study has not revealed any reason 
to question its high significance. On the contrary, the 
structure appears to represent a type of construction 
characteristic of Pennsylvania barns which is important to 
architectural and economic history, and is both fragile 
physically and uneconomic in present-day agriculture. The 
preservation of the McClean Barn and its continued 
maintenance and ultimate restoration are obviously 
justified.

The monograph entitled McClean House and Barn by Lenard E. 
Brown (1968, Division of History, National Park Service) 
describes in detail the part played by the property during 
the battle, and although further research has indicated 
some changes in emphasis, the story of troop movements 
during the initial phase of the first day remains of 
critical importance.

Architecturally, the barn is of major interest because its 
condition just after the battle is known from photographs 
and much of the original fabric still exists. The 
structural frame is unlike that of any other building,
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because of the communal method of erection. The McClean 
barn was relatively new in 1863 and represents a number of 
interesting regional characteristics in the classic period 
of barn design.
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III. HISTORY AND DESCRIPTION

Types of Barns

There are no authoritative histories of Pennsylvania barns. 
The only serious attempt at classifying the barns was made 
by an architect named Charles H. Dornbusch in 1958 who took 
photographs of many barns in Pennsylvania and separated 
them into eleven different types. His collection of 
photographs was eventually published by the Pennsylvania 
German Folklore Society with a text by John K. Heyl. 
Dornbusch identifies types according to structure but makes 
no attempt to divide them historically. The McClean barn is 
similar to Dornbusch's Type G, which he says is the 
distinctive Bank or Schweitzer barn and the framing of the 
McClean barn is close to Dornbusch’s Type G; however, in 
appearance it is more similar to the Type F and the 
comparison of the two types shows the development of the 
framing from the log crib of the original Swiss barn. Like 
most Pennsylvania barns that were built after 1825, the 
barn has an equipment storage bay in the lower level at the 
north end. By 1825 it was becoming obvious that the heavier 
and larger equipment such as horse-drawn mowers, reapers 
and rakes, would change agriculture, and the extra bay 
provided storage for the heavy equipment and also allowed 
the corn-crib to be ventilated on two sides to open air.

^Dornbusch, Charles H. and John K. Heyl AIA. Pennsyl
vania German Barns, Pennsylvania German Folklore Society, 
1958, A11entown.
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There was little change in the design of barns in the 

hundred years of their classic period; that is to say, the 
nineteenth century. Their structural systems had been 
developed by the end of the eighteenth century, and except 
for getting a little larger, on the average, they were just 
the same in 1900. The southern Pennsylvania barns are a 
shining example of what folklorists call an artifact of 
material culture, a thing perfectly designed by many users 
and fabricators to serve its purpose.

Method of Erection

Because the barns needed to be so big, they could not be 
built by a few men, the way houses were built, but had to 
have a large number of men, twenty five at least, to erect 
the timber frame, at a communal affair called a barn
raising. This unique requirement had an extraordinary
effect on the design. The process of erection, fitting
together of the frames , had to be understood by everyone,
although everyone was of different age, ability, and 
background. The one common denominator, the one thing 
everyone had was a barn of his own. So the design could not 
be changed. Because men had to get home to their own 
animals, the frame had to fit together fast and be simple 
in concept. No joint is simpler than a mortise and tenon 
held with a peg, and a few mistakes can be hammered 
together.
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Photograph 3

Rear column of transverse 
frame running normal to 
ridge. Frame was held up by 
barn-raisers while tenons of 
horizontal girt, parallel to 
purlin holding rafters, were 
pegged into columns. Because 
so many old and young men 
were involved, it had to be 
always done the same way.

Photograph 4
Heavy platform of logs supported by heavier girders held up the

barn floor.
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Basic Design

Although there was little technical progress in the 
structural framing system of barns, there is plenty of 
difference from region to region. It is probable that each 
county had several barn builders at any one time, and the 
farmer who needed a new barn had perhaps a choice of three 
or four different alternatives. By 1800 the most popular 
design consisted of two levels, with stables for the 
animals on the lower level, and hay, straw, and corn stored 
in mows on the upper level. The basic design included a 
heavy platform of logs perpendicular to the contour of the 
slope, supported by heavier girders, on columns or by 
bearing partitions of heavy studs and boards. The upper 
floor is divided transversely into a series of alternating 
hay mows and "barn floors” into which the heavy hay wagon 
is driven up a ramp from grade. The upper structural frame 
to support the roof consists of transverse frames or bents 
(i.e. normal to the ridge and long dimension) which have 
been fabricated lying on the ground or floor, and are then 
lifted into vertical position, the feet of the columns 
fitting into mortises pre-cut in the floor. They are held 
in place by men with pikes and ropes until the braces and 
plates or purlins which run horizontally between the frames 
are pegged. After they are all in place the plates along 
the top of the exterior walls, on which the lower ends of 
the rafters fit, are set down on top of the columns at the
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ends of the transverse frames or at the walls. The framing 
of the gable ends is similar to the transverse frames but 
somewhat simplified because of the strength contributed by 
the sheathing. After the circular saw came into common use 
in northern Pennsylvania sawmills, the vertical boards 
which were used for sheathing became heavier and much more 
accurately cut. Their outside surface was planed by powered 
machinery and their edges were tongue and grooved. This 
gave a surprising new rigidity to the structure, similar to 
that of a matchbox, because the edges of the boards were 
kept in a plane, and the whole wall began to act as a beam.

Typically, there was one barn floor between two haymows, so 
the haywagons could drive into the barn floor tight against 
one transverse frame, unhitch the horses and lead them out 
one at a time between the wagon and the other mow. All the 
dimensions were worked out pragmatically. The log joists 
under the mows had to be spaced wide apart (2’-6" to 3'-0") 
to let air rise through the damp hay. Log joists cut flat 
top and bottom at this spacing needed support every 15 
feet. Both the mows and the barn floor had to be between 15 
feet and 20 feet wide which was as far as a man could throw 
the hay. Loaded haywagons were about 12 feet high, and a 
man unloading a haywagon could not lift the hay more than 
12 feet above the wagon bed or 16 feet above the floor. The 
efficient length of boards for sheathing was 16 feet; and 
so on. After a century of experimentation and refinement
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with the same materials and problems, the dimensions became 
as standardized as the structural system.

The McClean Barn

The McClean Barn differs in some interesting and unusual 
ways from the type. Its plan includes two barn floors, side 
by side between two mows; thus there are two big doors to 
the ramp. Although unusual, this is a relatively common 
variation in barns of the mid-century or later when the 
need arose for more storage space for a given number of 
acres; and where wheat was a significant crop, because the 
late summer storage of wheat in sheaves in the barn floor 
would block access to one haymow only temporarily. More 
unexpectedly the north door is about three feet wider than 
the south door, and so is the north mow, which extends over 
the equipment bay and corn crib. The floor of the north mow 
is 3-1/2 feet higher than the barn floors and south mow. 
Although this can be plausibly explained as necessary for 
headroom for loaded wagons or equipment, the heavy interior 
stone wall between the equipment bay and aisle in the lower 
level, which carries nothing but the joists of the north 
mow and the ends of the girders , cannot be easily 
explained. An interesting error in structural design at the 
east end of the north mow had led to ineffective repair as 
noted by the structural engineer. With this stone wall 
supporting the south ends of the joists spanning the
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equipment bay, there was no cantilever at the northeast 
corner over the forebay. The problem was ignored in the 
framing at the joist level, and when, either sooner or 
later, the northeast corner failed, two tension rods were 
run up to the plate level on the next westerly column in 
the north wall to support the corner. There was apparently 
too much deflection using this system, however, for there 
is now a post under the corner. Up on the barn floor the 
original structure seems quite straightforward except for 
the wide north bays. The transverse frames are interesting 
in their use of two slanting columns in each frame. This is 
a local design feature, found only in the immediate area, 
as far as we know, but apparently used over a long time 
span. It was probably introduced as somewhat ill-advised 
windbracing, since the angle of the column with the floor 
is too close to a right angle to be effective as a wind 
brace, accurate calculation of the length and location of 
the mortises must have been extremely difficult. A "tour de 
force" in barn building.

By the 1850s, when this barn was built, an interesting 
variation in the upper frame allowed the communal erection 
procedure to take place with fewer men. Instead of building 
the transverse frames all the way across the barn, from 
front to back, they extended only from the front girder to 
the back wall of the lower floor, leaving the front 10 feet 
of frame and the part above the cantilever or forebay to be
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Photograph 5

Transverse Frame showing 
unusual slanting columns. 
Note one slanting column 
has been removed from 
center transverse frame. 
Mortises show that it did 
exist, however .

Photograph 6
Southern Transverse
Frame. It was probably 
partly boarded, up to 
about 5 feet, originally, 
like the north mow. Floor 
has been added to the 
south mow, probably when 
south addition was built.
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added later. This meant that the ties between the
transverse frames had to be high enough to drive the 
haywagon under, at the level of the plate, which was now 
some 10 feet away from the end of the frame at the outside 
wall. The end posts of the frame now supported the purlins 
instead of the plates, which had their own columns and 
girts in the plane of the wall.

This change reduced the weight of the transverse frames by 
about two-fifths, and allowed them to be larger with the 
same number of men, but entailed a considerable loss in 
rigidity which was partly compensated by the greater 
strength of the better sheathing of the back wall. The 
change is reminiscent in concept of the earlier log crib 
barns of a hundred years before, which consisted largely of 
lean-to additions around a central log crib.

Foundations and First Floor Walls

Marcella Sherfy provides all the known documentary history 
of the barn, pp. 7 and 24, The McClean House, and little 
can be added. The west stone wall has obviously been 
rebuilt on a new concrete footing, part of which bears the 
inscribed date of 1944, when it was probably owned by 
Meals, who presumably tore down the additions, planning to 
sell it to the Gettysburg Battlefield Preservation 
Association, which finally happened in 1965. Sherfy notes
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Photograph 7

1885 Photograph indicating that 
the south wall was originally stone.

Photograph from the collection at 
Gettysburg National Military Park
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proof that there was a log barn in 1822, and that the 1870 
photograph shows the existing barn, without additions. 
There is, of course, no indication of the location of the 
earlier log barn, and there is no discernable topographic 
trace in the immediate vicinity. The north stone wall was 
not disturbed in the 1944 underpinning, and contains a 
number of interesting items. There are two window frames 
with horizontal bars which are quite old, there are two 
different kinds of building stone used in it, as if it had 
been lengthened toward the east, and it is 3-1/2 feet 
higher than the barn floor. The following chronology is 
suggested:

Log barn in same location built after 1798 

Frame barn incorporating north wall, built c. 1854 
North addition c. 1869 
East addition c. 1880

South addition c. 1890, all there in 1907 (Photo 18) 

Additions demolished, west wall underpinned 1944

The stone for the foundations did not come from a quarry on 
the place. The local stone under the barn is friable, 
scaly, red shale which is not a good building stone, and 
apparently even the original log barn was not built of the 
local stone. The building stone is sandstone, probably from 
around the Gettysburg vicinity and it shows some staining 
which may indicate that the original log barn burned down. 
The west wall, which is the main retaining wall built into
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the hill at the end of the ramp, has apparently been 
rebuilt fairly recently. These retaining walls are 
traditionally unstable and are usually pushed over into the 
barn by the pressure of the earth outside. It is tempting 
to think that the north wall of the stables between the 
equipment storage bay and the stables of the barn may well 
have been the north wall of the original log barn. This is 
probably connected with the fact that the floor of the 
north haymow which extends over the equipment storage bay 
is 3-1/2 feet higher than the present barn floor. One 
wonders if perhaps the original barn might have had a 
higher barn floor in order to avoid digging so deep into 
the hillside.

The fact that the north and west walls of the lower level 
of the barn were of stone masonry raises the question of 
the age of the frame walls on the south and east. The 
mid-nineteenth century photograph of the south wall appears 
to show a stone wall. The existing stone piers at the 
southwest and southeast corners show quoining on the east 
and west surfaces of the piers but not on the edges where 
they are adjacent to the present siding. Because the east 
wall under the forebay was always in shadow, it's 
impossible to tell whether that had been stone masonry at 
the time of the battle. Three test trenches were dug marked 
X, Y, and Z on the foundation plan to determine what depth 
and size of footing existed under the masonry walls. All
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three test trenches were shallow because approximately 6 
inches below grade in each location the bedrock shale was 
exposed. This bedrock apparently served as the base for the 
foundations in these three locations and presumably 
throughout. The shale was not a uniformly flat surface but 
irregular, and therefore the elevation of the first course 
of the stone foundation walls changed with the elevation of 
the shale. The existing wood sill of the south wall 
(Excavation X) is about one foot above the surface of the 
ground. Below the sill the wall is supported on stone down 
to the surface of the ground, which is a typical method of 
supporting barn partitions. There is no stone foundation 
wall below grade down to bedrock, the wall sits on the 
surface of the earth. This seemed at first surprising but 
considering the location of the south addition and the 
present contours of the grade, one must recognize the 
possibility that the original south wall was removed 
entirely when the grade was changed to accommodate passage 
into the shed addition. The excavation at Y was dug to 
investigate the depth of the retaining wall foundation and 
to see if it had been recently changed. There bedrock was 
hit just below grade. A three-inch layer of concrete has 
been recently poured between the bedrock and the first 
course of stone. As noted above, the wall has been 
underpinned and at least the face of it reconstructed. Test 
Trench Z was dug under a doorway in the east wall to 
determine whether the lower floor level was enclosed by a
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Photograph 8
Exterior View of Test Trench Z

Photograph 9
Underground Water Trail Through Center of Barn and Trench Z.

Photograph 10 Interior View of Test Trench Z
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stone wall on the east. The photographs show the excavation 
at Trench Z. The first photograph is an interior view that 
indicates how shallow and narrow the foundation is and the 
irregular stone shapes found below grade. The photographs 
show a layer of shale on the right hand side and a pocket 
of less dense soil adjacent to it. The shale layering here 
is particularly irregular as a result of ground water 
ponding. The width of the east wall foundation is only 10 
inches, whereas that of the bearing walls on the north and 
west are approximately 2 feet. It is therefore concluded 
that there was no stone wall under the east wall of the 
barn. In spite of the shallowness of the foundation walls, 
there appears to be nothing seriously wrong with them and 
there has been little subsidence due to foundation 
settlement, although in some cases, particularly the two 
north corners where the earth has been banked up under the 
wood beams, the beams have rotted and there has been 
settlement from that cause.

The Structural Frame

The longitudinal girders which support the whole load of 
the barn run from the south wall to the south edge of the 
north haymow; that is to say, they don't run over the 
equipment storage bay at the north of the barn. Their north 
ends are pocketed in the north stone wall. The upper beams, 
however, the plates which support the roof, run
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Photograph 11
Scarf Joint in Girder Supporting Upper Floor Level

Photograph 12
The ends of the large first floor girder were once 

pocketed into the south stone wall.
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Photograph 13

Interior Frame, McClean Barn

Upper transverse tie beam has been cut away to 
allow clearance for rope sling used in unloading

hay wagon.



continuously from the north corners to the south corners, 
showing that the superstructure of the barn was all built 
at the same time. As is the usual- practice in building a 
barn, each cross frame or bent, was pinned into both the 
floor and purlins and plates. Thus there is no way that a 
portion of it can be removed or added to the existing unit 
without leaving an obvious trace.

All the framing members of the original fabric have been 
either sawn in an up and down sawmill or hewn. The siding 
is sawn with a circular saw. The joists under the south 
haymow were originally in a log house or barn with 
characteristic v-notched corner cuts on the logs. The long 
girders supporting the joists in the lower level are 
constructed each of two pieces with scarf splices joining 
them over a central post support. It is interesting that 
the beam which supports cantilever joists sticking over the 
east wall is like the other perimeter sills spliced with a 
lap splice, but is held together with pegs driven from 
below, indicating that it was not laid directly on a stone 
wall. The supplementary columns in the west end of the 
south haymow were originally plates with rafter cuts at 
intervals up and down them. One wonders if it may have come 
from the same log building that the joists came from.

Alterations and Additions

Several alterations were made in the framing system of the 
exterior walls, particularly the east wall and the north
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P h o t o g r a p h s  15, 16, a n d  17

Typical rafter mortises and 
dovetail mortise show that 
column was originally a wall 
plate in some other building. 
Note column is not integrated 

in framing system.

Column in South Haymow, McClean Barn
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wall, when the additions were built against those walls. On 
the east and south walls the vertical posts were retained 
although the horizontal girts were cut. When the additions 
were demolished, new vertical posts and horizontal girts 
were added which can be easily identified. The center post 
is original and the two adjacent posts, one on each side of 
the center post, are replacements in the north wall. In 
contrast to the other studs, they run continuously from the 
roof down to the foundation of the corncrib and imply that 
the original corncrib or wall below was altered to expand 
the equipment storage. The configuration of the original 
center vertical support at its sill confirms that the north 
haymow floor was always elevated above the other floor.

It is of some interest to attribute the reasons for the 
additions as the result of changes in agriculture during 
the late nineteenth century, and then their removal in the 
mid-twentieth. The northern addition was almost certainly 
for heavy equipment storage; reapers, mowers, rakes, and 
hay wagons. This would have allowed the farmer to use more 
of the "barn floor" space between the haymows for the 
storage of hay or unthrashed grain. The second addition on 
the east then extended the depth of the barn floor over the 
barnyard, providing hay for feeding and thrashed straw for 
bedding to be thrown down into the barnyard rather than
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Photograph 18

McClean Barn from the Southwest

Included in Brown's 1968 Report as Plate VII and 
erroneously dated 1965. Sherfy says (page 24) 
between 1907 and 1950. Photograph shows additions 
on north, east, and south walls which were removed 
prior to 1950.

Photograph from the collection of the 
National Military Park.

Gettysburg



into the stable, indicating larger numbers of cattle which 
were not stabled; young stock and steers rather than dairy 
cows. The third addition, on the south, however, was a two 
story space, and involved removal of the stone wall on the 
stable level. This implied expansion of both stable i.e. 
dairy, and hay storage. The expansion was, of course, made 
possible by greater efficiency in drying the hay, both in 
the field with powered mowers, side-delivery rakes, and 
loaders which lifted the continuous windrow of loose hay 
onto the wagon and into the barn where rope slings, powered 
by horses pulling the rope outside the barn doors on the 
ramp, could lift a quarter of a wagon load and move it 
under the ridge to the end of the barn. It may thus be 
assumed that in addition to removing the stone wall and 
south wall siding, the south mow was floored over and its 
northern partition removed at the time this south addition 
was built.

All this hay storage space was made largely unnecessary in 
the 1930s by mechanized crushing of the stems of the 
grasses as they were cut. The crushed stems dried in a 
matter of hours rather than days, and allowed the hay to be 
baled in the field. Both transportation and storage were 
revolutionzed, made much more efficient, and the great 
storage spaces in barns became obsolete.
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IV. RECOMMENDATIONS

Goals and Objectives

The visual and associative values of the McClean Barn are 
carefully and reasonably cataloged in a 1973 paper by 
Marcella Sherfy,^ and no significant changes have since been 
made in the barn. As she points out, the barn now has the 
historic shape it had in 1863, and except for a few details 
like ventilators, siding, and louvers, the visitor's 
impression is much the same as that of the Confederate and 
Union soldiers. Although there was significant military 
action all over the McClean farm, as pointed out by Brown 
in his study of 1968, there is no evidence that the barn or 
the house was used as hospital or living quarters during 
the battle. The tenant farmer had joined the Union Army 
some time prior to July, and his family who were living in 
the house had moved out before Rodes' Infantry appeared on 
Oak Ridge above the barn to start the battle, about 2:30 in 
the afternoon of the first day. In his later claim for 
damages Judge McClean said that the buildings had been 
injured, as well as fences and crops destroyed, but no 
description of damage to the buildings was mentioned, and 
it is reasonable to assume it was minimal. It is therefore 
unlikely that the barn will be interpreted by the Park as

^ M a r c e l l a  Sherfy The McClean House (typ.) Resources 
Management Division, Gettysburg National Military Park Aug. 
1973 .
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anything other than a landmark, which is how it appeared to 
the soldiers. If it were decided in the future to use it as 
an information center for the first day's battle, for 
example, or to show the troop movements required for 
assembly at Gettysburg, its mission, access, and 
circulation would be so specialized that discussion here 
would be useless. The Structural Engineer states that with 
certain repairs the main floor will adequately support 
public assembly loads and whatever exhibit material will be 
desired. It is possible that the barn could be used as part 
of a "living farm," because in many respects it 
demonstrates the physical surroundings typical of early 
nineteenth century farming practice, but at the present 
time there is a living farm adjacent to the southern 
boundary of the park, the Slyder Farm, and the possibility 
of such use seems remote.

As Sherfy points out in her paper on the McClean House of 
1973, "the McClean Farm is the only reasonably complete 
farmstead owned by the Park on the first day's battlefield. 
The land and structures of that area are as significant as 
those of any part of the field. The very tardiness of the 
Park in acquiring the farm illustrates the lack of interest 
in the area manifested over the years in comparison to the 
interest shown second and third days' battle sites." She 
also points out that the McClean house illustrates many of 
the problems and values possessed by all the Park's 
historic structures. Although other farms have since been
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acquired, the McClean farm is certainly the most visible 
and least obscured of those in the Park.

The stabilization and restoration of the outside of the 
barn appears to offer an opportunity for development of the 
interior of the barn as a series of exhibits which would 
emphasize the farming practice of 1863. It seems likely the 
combination of a restored barn and the enormous visitation 
that Gettysburg gets will make it an irresistible 
temptation to restore the interior of the barn. The barn 
would not necessarily have to be a living farm with animals 
nor a static exhibit of farm tools, but it could show with 
audiovisual aids the use of the tools and a collection of 
the equipment that would have been in the barn in 1863. The 
equipment of that period was extremely interesting 
technically, and would include many machines which 
revolutionized agriculture in the ensuing decades, such as 
the mower, threshing machines, and mechanical equipment for 
handling hay. Although interior restoration would prohibit 
the simple use of cables and anchors to hold the building 
together, there is enough of the original structure 
remaining to show clearly how the building was originally 
built. The restoration would include replacement of the 
partitions between the mow and the thrashing floor, the 
removal of the floor of the southern mow, and could provide 
invisible reinforcement of many of the joints which have 
become weak. If the interior is restored, much of the
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Photograph 19

McClean Barn Looking East

The McClean Farm is certainly the most 
visible and least obscured of those in 
the Park.
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restoration work will be connected with the handling of 
visitation and exhibits and exhibit lighting, audiovisual 
aids, and other visitor services.

By far the greatest probability is that the exterior of the 
barn will be restored to its appearance in 1863, and the 
interior will be used for general storage with a portion 
enclosed for domestic storage for the family living in the 
house. Some details of the exterior restoration will have 
to be drawn from prototypes to some extent, but happily 
there are contemporary photographs which clearly define the 
appearance.

Structural Repairs

The Structural Engineer’s recommendations of seven repairs 
need some further explanation since they are predicated on 
the complete interior and exterior restoration of the 
building to its original state. This report, however, 
suggests exterior restoration only, as a visual landmark in 
the battlefield, but then continues to recommend both 
interior and exterior restoration as an ultimate goal for 
the reasons stated.

The exterior restoration can be accomplished with tension 
bars or cables pulling against the compressive strength of 
the wood frame and exterior walls, holding down the roof
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Photograph 20

Beam Under East Wall, McClean Barn

Typical deterioration of the floor 
joists cantilevered over the recessed 
lower wall. Note also that the lower 
wall is a random assembly of boards, 
doors and windows, none of which are 
original .
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Photograph 21
Present south wall showing poor quality board used for 
siding after removal of south addition. All windows 
are intrusive additions. Lower wall should be replaced 
with stone similar to that in the north wall, with 
similar windows.

Photograph 22
Concrete underpinning inside southwest corner of lower 
floor showing inscribed date of 1944. Although this is 
the date of repairs to the west wall, it is probable 
that the additions were removed at that time.
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lateral movement but also from revolving. When the centers 
of the ties were cut, diagonal rods were introduced from 
the cut ends down to the lower ties. This revision to the 
structural system was inept, however, for no means was 
provided to tighten the rods, which are loose and slack. 
Apparently the mortise and tenon pegged joint of the lower 
tie beam was rigid and strong enough to restrain the 
plates. If interior restoration is undertaken, however, the 
upper ties should be replaced or a horizontal sag rod 
should be introduced, since the joints of the lower tie are 
overloaded under existing conditions.

In any case, the immediate structural repairs consist of 
the following items: replacement of the deteriorated corner 
posts on the northwest and northeast corners; reinforcement 
of the purlins in the roof; replacement of the cantilever 
beams which project over the forebay; and the sill over 
them which supports the east wall of the building; and the 
replacement of the tight old tongue and grooved siding 
covering the walls. Both transverse tie beams which have 
been cut should be repaired, either with wood or steel 
rods; and the barn should be aligned, pulled back to be 
plumb and level.
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The Siding

The original siding which covered the walls in 1863 still 
remains on the south gable. It is of random width tongue 
and groove pine boards averaging 12 inches wide and exactly 
1 inch thick. They were circular sawn, unpainted on the 
inside and painted red, about the same color that now 
exists, on the outside. The original red paint was used 
also as a primer, and it was not painted again for many 
years, for only microscopic bits of pigment remain in 
cracks of the wood. It may be noted that the sample was 
taken from the gable end of the south wall which would have 
been relatively invisible above the roof of the south 
addition, and it is possible that other more easily 
accessible parts of the barn were painted more often. 
Photographs from the 1880s show the south gable end as 
being dark in contrast to the white louvers, however. Under 
the present red paint are two or more coats of white paint 
over various isolated fragments of whitewash. Except for 
part of the north gable, and perhaps parts of the west 
wall, all the rest of the siding has been replaced with old 
boarding most of which shows old nail holes at 16 inch 
intervals, implying that it was part of the wall or floor 
of a balloon-framed structure. Where the old nail holes are 
in pairs, the material was probably a face-nailed floor 
with two nails in each board. This is visible in portions
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Photograph 23

McClean Barn - South Gable - Existing

Note the original siding in upper portion. 
Louvers at left and central fan are 
original, replacement at right; bargeboard 
is replacement.
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of the lower north wall siding. Although the later siding 
consists of various types and widths of boarding, it is all 
thinner and narrower than the original and, of course, the 
surface is less weathered.

The original siding had been removed from the lower parts 
of the walls in the 1880s and 90s when additions were 
built, first on the north, and later on the east and south 
walls. Removal of the siding allowed easier movement of 
equipment and material from one part of the barn to 
another.

The Tipton photograph from the 1870s (Photograph 2) shows 
that the two doors in the upper level of the east wall had 
painted white arch trim over them. There are many examples 
of this decorative arch over the prominent doors over the 
forebay in barns of the late Georgian tradition, before the 
Gothicizing moralistic influence of Downing affected the 
style of everything. The arch is usually a continuation of 
the trim on each side of the door up into a stilted arch
applied on the surface of the siding, which continued down
under it to form a spandrel to the head of the door. There 
appear to be pieces of the original trim of the north door 
remaining in the c.1965 polaroid photographs in the 
collection of the Gettysburg National Military Park.

The vertical white splash just north of the north door on
the upper east wall in the Tipton photograph must be
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Photograph 24

Southeast Corner

None of the replaced siding looks 
like the original. It is narrower, 
thinner and with open joints.

Photograph 25 
Northeast Corner
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explained as a mischance. The vertical boards of the siding
often become loose where they are cut by a louver. It is
suggested that the siding below the present fifth louver
(the sixth in 1870) had fallen off the girt below the
louvers and the photograph looks through the barn to the
north addition which was painted white.

None of the replaced siding looks like the original, since 
it is narrower, thinner, and usually with open joints. It 
is also much weaker structurally than the tight tongue and 
groove of the original. It is recommended that all 
replacement siding be removed and replaced with random 
average 12 inch width boards. If the restoration is only of 
the exterior, square edge boards of nominal one inch 
thickness can be used over plywood, saving the major cost 
of thicker material and milling the tongue and groove. If 
this is done, the plywood sheets will have to be held in 
alignment with steel clips, and the boards fastened to the 
plywood with screws from the inside.

If the interior of the barn is restored the siding will 
have to be the same material as originally used, installed 
in a similar manner. In that case, the frame must be 
restored and braced before the siding is installed.
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Photographs 26 and 27

Interior east and north walls 
showing missing horizontal 
braces and awkward replacement 
members.
Siding, louvers, girts, and 
intermediate columns are re
placements .
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The Barn Doors

The large doors to the threshing floors, or "barn floors" 
as they were known after threshing machines were in common 
use, have probably been replaced several times since the 
1860s. The photograph shown as Plate VII in the Brown 
Report probably Indicates sliding rather than hinged doors, 
and the restoration of sliding doors made of the same 
vertical boards as the siding would be acceptable. Two well 
developed types of sliding door hardware are shown in the 
1865 Russell and Erwin Catalog. However, Professor Barrick, 
in a letter to the consultant, suggests that if the other 
contemporary barns in the immediate area had hinged doors, 
this is a strong argument that McClean did also. 
Interpretation should emphasize the fragility of hinged 
doors and ultimate universal change to sliding type.

The cutting of a personnel door similar to that existing in 
the big door is not recommended. Such doors were commonly 
installed later in the 80s and 90s when the barns and their 
doors had become enormous, and security problems were 
becoming usual. It is believed that in the Civil War period 
the big doors were generally left open during the summer 
and access was rarely needed during the winter.

The cast iron wheels or iron strap hinges and pintles were
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Photographs 28 and 29

Existing Barn Doors

Barn doors are obviously 
replacements, probably 
from the date of removal 
of the addit ions.

They are carelessly built 
of poor materials and 
will need to be replaced.
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the only metal hardware used in mid-century barns. The 
doors between the lower and upper floors and those over the 
barnyard generally were trap doors in the floor or under 
the mows, and on leather hinges over the yard. Although 
some interesting and carefully made wooden hardware for 
barn doors exist in Pennsylvania Dutch barns remaining in 
Berks County, they were made 75 or 100 years before the 
McClean Barn was. built. By 1850, most hardware in 
vernacular buildings was still forged, and relatively 
expensive; latches for barns were either wood turn-buttons 
or drop bars.
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Louvers

The louvers in frame barns are the only stylistic feature 
which changed with the current fashion, and such changes 
were surprisingly long-term and ponderous. During the first 
half of the nineteenth century more and larger louvers were 
installed in the walls of haymows than in earlier frame
barns, where they were usually painted white. They became 
so obvious that Shoemaker, in Pennsylvania Barns, states 
that they are a regional characteristic in Adams County. 
The only functional reason that may have dictated the 
change is that the wood siding used was of increasingly 
better grade than the eighteenth century square edged,
vertically sawn boards, which in most cases were spaced 1/4 
inch apart, and were often warped and cupped as well. The 
new siding was tongue and grooved, surfaced on the outside 
and driven up tight; louvers would be needed for 
ventilation. We have been unable to find any insurance 
company regulation that required them or made them 
desirable, except that ever-present threat of fire from
spontaneous combustion which was so severe that the
Farmer's Calendar in 1804 in England* 4 warns farmers not to 
store hay in any buildings, but to stack it in the hay

^Shoemaker, Alfred L. (ed.) 1955 The Pennsylvania Barn 
Pennsylvania Dutch Folklore Center Inc., Lancaster.

4Young, Arthur, The Farmer's Calendar, 1804, Richard 
Phillips, London.
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fields; where apparently even the open stacks often caught 
f ire.

Before 1850 the louvers were always made by individual 
carpenters in their own shops, rather than in "planing 
mills" which were beginning to make a standard sash and 
frame for windows. The blades of the early louvers were 
thin and sharp, while those from the 70s and 80s are 
heavier and the frames are larger. The louvers in the 
earlier barns were often simple rectangles as in the 
McClean Barn, slowly becoming taller, and usually becoming 
double, divided vertically with arched heads. The topmost 
louver in the gable end right under the ridge was, from the 
earliest days, the one place where the barn builder was 
given an opportunity to be creative. The regional tradition 
was a Palladian arch around a simple double hung window, 
with louvers under the arch in a fan and in vertical banks 
on each side of the window. Although this does not sound 
like much creative freedom, few barns in York and Adams 
Counties have exactly the same builder's marks.

Happily the louvers existing in 1863 in the McClean Barn 
are known from photographs, and the original semicircular 
fan louver in the south gable still exists. It is 
recommended that it be repaired and ten new rectangular 
louvers be installed in each gable end wall and as shown on 
the east and west walls. Careful inspection will show which 
of these are original.
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Ventilators

There are no traces of the original ridge ventilators, 
shown in the 1870s photograph (Photographs 1 and 2). They 
had been removed before the 1899 photograph and the grain 
of the negatives makes the enlargements of the earlier 
photographs unclear. It is certain that they were 
relatively small, probably about 18 inches square in plan 
and about the same height. Since they were a major feature 
of the barn as it existed during the battle, it is 
recommended that they should be replaced, using a suitable 
prototype for the design. The danger in choosing a 
prototype lies in using one which is out of character with 
the rest of the building, being too stylistic or too 
Gothic. Because the louvers are not divided in pairs, and 
the Palladian motif is simplified to a plain semicircle, we 
may assume that the ventilators were similarly 
unpretentious. A photograph of a ventilator on the Boal 
Barn in Boalsburg appears appropriate. Like the wall 
louvers shown in the 1870s photograph, this ventilator does 
not have the vertical division into two louvers that marked 
Pennsylvania barns after the 1870s. The arched head and 
keystone may be too Georgian for McClean, but it repeats 
the decorative louver in the south gable. The roof of the 
ventilator should not be as steep as most, and should be 
pyramidal.
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Photograph 30

Ventilator on the Boal Barn in Boalsburg

Although somewhat too large and too elaborate 
for McClean, the louver should not be divided 
in two and detail shjould be late Georgian or

Federal.

Photograph courtesy of W. 0. Hickok
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Gutters and Windows

The existing gutters and spouting should be removed. There 
is no reason to think that they were on the barn in 1863. 
They were not usually used on farm buildings unless there 
was some need for the water, when they were run to a 
cistern. The McClean farmstead was traditionally selected 
by the original settler because of the good springs, and 
the ground southeast of the barn is actually swampy. There 
was no need for a cistern here.

The windows in the upper floor should be removed as well. 
Traditionally windows were only placed in the highest part 
of the gable end wall, which was the only place where no one
was likely to put a fork through them . Barrick points out
that after threshing machines were in common use, dormer s
were built to allow the straw to be blown into the
barnyard, but in any case windows were never placed in the
lower walls of the upper floor. They were used as necessary 
in the lower floor.
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Photograph 51

McClean Barn from the South

Trees close to barns were considered bad 
farm practice, they "drew" lightning and 
fell into barn walls. The lower story of 

the original south wall was stone.
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trees close to barns to be
eventually fell down, usually
of the barn; but also because
lightning,

hazardous, both because they 
damaging the wall and frame 

they were believed to attract
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V. IMPACTS AND MAINTENANCE

If the exterior is restored, and the interpretation of the 
Barn is as a landmark of the Battlefield, the maintenance 
will be minimal, but cannot be neglected. Even if all the 
exterior surfaces are kept painted, there will be
condensate water and access for fungus and insects from the
inside. Those areas which have shown themselves to be 
vulnerable and fragile in the past, such as the bases of
columns, the cantilever beams over the barnyard and the
doors, should be carefully inspected annually. Other areas 
of weakness are the walls of the lower floor and corncrib.

There are so many potential uses for the interior that 
assessment of visitor impact is impossible. One may assume 
that the lower floor will not be used for visitors, except 
perhaps as toilets or storage of maintenance equipment. The 
upper floor contains such attractive and dramatic space 
that it suggests use by any large group of people in the 
summer. The impacts, however, will depend on the kind of 
use.

Maintenance

A new shingle roof will be necessary every 20 to 25 years, 
but leaks may develop at any time and must be immediately
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repaired if the water falls on wood. It may be noted that 
temporary repair diverting leakage to the lower floor may 
be considered, since there is little that can be hurt 
there. Repainting will be required every 7 to 10 years. At 
repainting all loose paint must be removed by scraping. A 
knowledgeable inspector must be used, for often it is 
economic to paint one coat while there is still good 
adhesion, rather than having to scrape it down to bare 
wood, and then applying two coats. As the Cyclical 
Maintenance Handbook points out, touch-up painting is the 
most economical kind of maintenance, but it requires 
sophisticated and regular inspection. Although whitewash 
was commonly used in barns both inside and outside, it is 
not recommended for use at this time because it needs 
replacement every two or three years, and to suggest the 
nineteenth century appearance it should be brushed on.

Lightning protection should be included with the
replacement of the ventilators. Lightning rods were
commonly installed on barns of this period, and are good
practice at the present time as well. The proliferation of
small points along the ridges, which is required by the
present "code" is of questionable value if an open
conductor is run along the ridge, and would not have been
used in the 1860s.

The site around the barn and in the barnyard should be kept
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weeds grewclear of trees and bushes, but grasses and
freely around barns. Good farmer s were more concerned with
weeds In fields than around the barn, and If they cut down
the weeds more than once In a summer they were thought
slightly ostentatious.
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APPENDIX 1

STRUCTURAL ENGINEER' REPORT



KENNETH W. HOLT r e g i s t e r e d  a r c h i t e c t  a h p  p r o f e s s i o n a l  e n g in e e r

9 HORSESHOE DRIVE MEDIA, PA. 19063 (215) L06-4974

12 MAY 1985

JOHN M. DICKEY, F .A .I.A . 
207 V .  BAKER STREET, 
MEDIA, PA . 19063

RE: McCLEAN BARN
GETTYSBURG NATIONAL PARK,
GETTYSBURG, PENN A.

DEAR MR. DICKEY,

AT YOUR REQUEST I VISITED THE McCLEAN PROPERTY FOR THE PURPOSE OF 
INSPECTING, INVESTIGATING, AND REPORTING UPON THE STRUCTURAL INTEGRITY OF 
THE BARN.

THE AXIS OF THE BARN IS NORTH-SOUTH VITH A EARTH RAMP ENTRY AT TIC V EST  
ELEVATION TO TIC  THRESHING FLOOR VITH A CANTILEVERED FOR-BAY AT THE EAST  
ELEVATION. A STONE FOUNDATION EXTENDS TO THE THRESHING LEVEL AT THE VEST  
ELEVATION TO APPROXIMATELY 16 FEET FROM THE NORTH ELEVATION VHERE IT 
RETURNS TO THE EAST CANTILEVER.

THE THRESHING FLOOR AND HAY MOV AREA IS SUPPORTED BY VOODEN POSTS 
SUPPORTING VOODEN GIRDERS RUNNING NORTH AND SOUTH VHICH, IN TURN, SUPPORT 
ROUGH HEVN TIMBERS RUNNING V EST TO EAST VHERE THEY CANTILEVER TO SUPPORT 
THE EXTERIOR V A LL  AND ROOF.

ABOVE THE THRESHING FLOOR ARE TRANSVERSE OAK FRAMES SUPPORTING PURLINS 
VHICH SUPPORT OAK RAFTERS. CEDAR SHINGLES ARE ATTACHED TO OAK STRIPPING.

HI SPITE OF ITS AGE, THE BARN IS IN RATHER GOOD SHAPE. IT IS APPARENT 
THAT THE STRUCTURE HAS BEER MOOIFCD IN THE PAST TO ACCOMMODATE A CHANGE 
IN USE. RECENTLY THE ROOF HAS HAD NEV SHINGLES, STRIPPING AND JOISTS 
INSTALLED. FOUR COLUMNS VERE INSTALLED (ONE EACH BAY) SUPPORTING THE ROOF 
PURLINS IN THE EXTERIOR, NORTH AND SOUTH MOV BAYS.

THE EA S T -V E S T  TRANSVERSE FRAMES SUPPORT THE MAJOR PORTION OF THE ROOF 
LOAD AND FORM THE EA S T -V E S T  VIND BRACING SYSTEM. LATERAL BRACING NORTH 
AND SOUTH IS PROVIDED BY KNEE BRACES BETVEEN THE FRAME COLUMNS AND THE 
GIRTS. PLATES, COLUMNS, SILLS, AND KNEE BRACES ARE FRAMED TOGETHER IN ALL 
THE EXTERNAL V A LLS  TO FORM A STRUCTURAL SYSTEM TO RESIST VERTICAL AND 
LATERAL LOADS. THE EXTERIOR VA LLS  ARE COVERED VITH VERTICAL BOARDS 
ATTACHED TO THE HORIZONTAL GIRTS.

THE STRUCTURE IS LEANING SLIGHTLY EAST AND NORTH. THE CANTILEVER FLOOR 
IS DEFLECTED.

FOLLOVING ARE SEVERAL PHOTOGRAPHS VHICH SERVE TO ILLUSTRATE A FEV  
AREAS VHERE THERE ARE STRUCTURAL CONCERNS.



EAST CANTILEVERED WALL

1 FACIA (DETERIORATED) AT THE BOTTOM OF THE WALL

2 TEMPORARY POST TO SUPPORT SILL

3 DETERIORATED CANTILEYERED FLOOR BEAM

4 OLD REPAIR OF CANTILEYERED FLOOR BEAM



SOUTH WALL-SECOND COLUMN FROM EAST FACE

1 WALL COLUMN
THIS COLUMN HAS BEEN POINTED OUT AS BEING REPAIRED IN 
THE UPPER AREA WITH EPOXY MATERIAL 
NOTE THE DISINTEGRATED DIAGONAL STRUT AND MORTISE 
JOINT IN THE COLUMN

2 DIAGONAL STRUT

3 WEATHERING OF COLUMN AT THE SILL



SOUTHEAST CORNER

1 DETERIORATED CANTILEYERED FLOOR BEAM.

2 BLOCKING AND TEMPORARY COLUMN.



NORTHWEST CORNER (GRADE LEVEL)

1 POST PARTIALLY DISINTEGRATED AT THE BOTTOM.
THE TOP OF THIS POST AND THE LINTEL IT SUPPORTS 
IS EXPOSED TO THE ELEMENTS AND BOTH HAVE SHOWN 
SOME DETERIORATION.
THE CORNER OF THE BARN HAS RELAXED DOWNWARD 
AND HAS CAUSED SOME WARPING IN THE STORAGE FLOOR 
ABOYE AND IN THE ROOF AREA.

2 SILL DISINTEGRATED.

3 STONE SUPPORTING SILL AND COLUMN 
FOUNDATION BELOW UNDETERMINED.

4 THE DOWN SPOUT WITHOUT A LEADER IS ACCELERATING THE 
DETERIORATION PROCESS .



NORTH WALL-TRANSVERSE FRAME

1 NORTH EXTERIOR WALL

2 TRANSVERSE (MOW) FRAME

3 "HAY MOW FORK' COLUMN
THIS MEMBER WAS INSTALLED AT EACH END OF THE BUILDING 
TO SUPPORT THE WIRE RUNNING CLOSE TO THE RIDGE FOR THE 
HAY FORK
BOTH MEMBERS ARE LEANING INTO THE STRUCTURE DUE TO THE 
TENSION IN THE WIRE!
THE TENSION IN THE WIRE SHOULD BE BALANCED BY COMPRESSION 
MEMBERS IN THE ROOF STRUCTURE



limili

NORTHEAST CORNER CANTILEVER

1 HAY MOW TRANSYERSE FRAME. '

2 STRUT TO EXTERIOR COLUMN.
THIS STRUT HAS PULLED OUT OF THE EXTERIOR COLUMN AND 
IS HANGING DOWN:

3 HORIZONTAL WALL SILL HAS PULLED OUT OF THE WALL COLUMN 
AND IS DEFLECTED DOWNWARD FROM THE LOAD OF THE EAST WALL 
PLATE AND CORNER COLUMN SUPPORTING THE ROOF
AT THE NORTHEAST CORNER. THE SILLS AND COLUMN HAYE 
PARTIALLY DETERIORATED FROM WEATHER 
THE NORTHEAST CORNER IS DEFLECTED.

4 METAL TIE RODS TO STABILIZE THE DEFLECTED CORNER REQUIRE 
SOME ATTENTION.



NORTHWALL-TRANSVERSE FRAME

1 ROOF PURLIN.

2 PRIMARY TIE BAR.

3 TENSION ROD WHICH REPLACED THE PRIMARY TIE BAR.

4 METAL ACHOR TO TIE PURLIN INTO THE TRANSYERSE FRAME.

5 ADDED COLUMN IN HAY MOW BAY TO SUPPORT THE PURLIN.



STRUCTURAL CALCULATIONS



APPENDIX 1

STRUCTURAL ENGINEER'S REPORT

The Structural Engineer, Prof. Kenneth W. Holt, P.E., R.A.,
has analyzed the critical members of the structural system 
under the typical loads specified in the BOCA Code, which 
is the most widely accepted building code in the United 
States at the present.

His calculations, on the following pages marked H-l through 
H-5, may need some brief explanation for the layman:

Sheet H-l shows a diagrammatic cross-section of the barn, 
labelling the critical members as R1 (Rafter I), RBI (Roof 
Beam 1 i.e. purlin), FBI (Floor Beam 1), and indicating 
their dimensional relations. It also defines the loading he 
uses for floor, snow, and wind loads.

Sheet H-2 shows the calculation of stress in the rafters 
under snow. Verification that the rafters are of oak 
indicates adequate strength.

Sheet H-3 shows analysis of the floor structure. Reference 
to H-l and to the moment diagram shows that the 
cantilevered forebay is at the left and the barn bridge at 
right, i.e. the diagram is looking south, like the one on



H-l, in spite of the dimensions between girders, and that 
the critical deficiency lies in the bending moment of FBI 
at the east wall.

Sheet H-4 shows calculations that indicate a reduction of 
live load on the overhanging floor from 100 pounds per 
square foot to 74 pounds will eliminate the overload. This 
restriction can easily be lived with, or, if higher loads 
are necessary, they can be supported by an easy addition of 
additional beams between the existing logs.

Sheet H-5 shows the north end of the western purlin, the 
roof beam holding up the western rafters over the north 
haymow and inside the larger north barn door. The 
calculations note that a post has been put in the middle of 
the north mow, but point out that the purlin over the 
barn-floor is overstressed under snow and wind loads.

Since the structural analysis has shown these weak points, 
it is, of course, only reasonable to reinforce them when 
restoration or stabilization is accomplished. In the 
meantime, the accumulated experience of a hundred years of 
harvested crops and actual snowstorms, without benefit of 
formulas for stress and strain, may be found deserving of 
respect. It is the actual snowstorm or accident on the barn 
floor that must be supported, not the arbitrary live load 
of the building code.



STRUCTURAL SIZES AND V O W  SPECIES YERE FURNISHED BY THE ARCHITECTURAL 
SURVEY.

THE LOADS AND SPECIFICATIONS FOR THE STRUCTURAL ANALYSIS IS NOTED IN THE 
FOLLOVING CALCULATIONS AND V A S  DERIVED FROM THE B .O .C .A . CODE.
CALCULATIONS VERE BASED UPON FULL-SIZED SECTIONS AND NOT VITH THE REDUCED 
SECTIONS OBSERVED AT THE SITE. IT IS VR TU ALLY  IMPOSSIBLE TO DETERMINE THE 
PERCENTAGE OF THE REDUCED SECTION IN THE MEMBERS VHERE DISINTEGRATION IS 
CLEARLY VISIBLE.

AT THIS TRIE NOT ALL OF THE STRUCTURAL ELEMENTS VERE ANALYZED.
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CONCLUSIONS AND RECOMMENDATIONS



ALTHOUGH THE VISIT TO THE STRUCTURE V A S  BRIEF AND SOME AREAS COULD NOT 
BE INSPECTED DUE TO SHEATHING OR CEILING M ATERIALS, IT APPEARS THE 
STRUCTURE IS IN 6000 6UAPE IN 6PITE OF ALL THE MODIFICATION« AND LACK OF 
MAINTENANCE IN THE PA ST.

RECOMMENDATIONS MAY BE ITEMIZED AS FOLLOWS:

1. REPLACE ALL STRUTS, KNEE BRACES, AND GIRTS WITH NEW OAK MEMBERS OF 
THE ORIGINAL SIZE.

2 . ADD POSTS AND FOUNDATIONS IN THE LOVER AREA UNDER THE MAIN FLOOR 
6IRDERS M LINE WITH THE OUTSIDE TRANSVERSE FRAME COLUMNS.

3. REPLACE THE DETERIORATED CANTILEVER FLOOR BEAMS AND LIMIT THE 
GENERAL LIVE LOAD ON THE FLOOR TO 75 POUNDS PER SQUARE FOOT.

4 . REINFORCE THE ROOF PURLINS VHERE THE SPANS EXCEED IS  FEET AS THEY ARE 
OVERSTRESSED BY 22 PERCENT WHEN FULL SNOW LOAD IS APPLIED.

3 . REPLACE THE PR»1 ARY TIE BEAM IN THE HAY MOV TRANSVERSE FRAMES.

6. RESTRUCTURE THE CANT LEVER NORTHEAST CORNER.

7. TIGHTEN UP THE JOINTS OF THE EXTERIOR SIDIN6 AS IT IS CONTRIBUTING TO 
THE DETERIORATION OF THE JOINTS, 6IRTS, POSTS AND SILL PLATES BY PERMITTING 
VATER  TO MIGRATE TO THESE STRUCTURAL ELEMENTS.



APPENDIX 2

MORTAR ANALYSIS



MORTAR ANALYSIS DATA JOB: McClean Barn

Sample Number: 6
Material: Bedding Mortar

L o c a t io n : Southeast Corner

I. % Composition 
by Weight by Volume
Clay 23% x 6 1.38 4è
Sand 31% x 1 31 1
Lime 45.9% x 1.5 69 2

II. °L Retained (31.785) 8.065
#10 Sieve 
(2.00 MM) 32.565 . 78 9.6%
#20 Sieve 
(0.84 MM) 36.155 3.59 44.5%

#60 Sieve 
(0.250 MM) 39.550 3.395 42%

Retained (Pan) 39.850 . 3 3.7%

99.8%



MORTAR ANALYSIS DATA JOB: McClean Barn

Sample Number: 7
Material: Bedding Mortar

Location: First Floor West Wall

I. °/o Composition 
by Weight
Clay 22.67%
Sand 47.36%
Lime 30%

II. 70 Retained (31.785)
#10 Sieve 
(2.00 MM)

32.7

#20 Sieve 
(0.84 MM)

40. 50

#60 Sieve 
(0.250 MM)

45.900

Retained (Pan) 46.470

by Volume
X 6 136.02 3
X 1 47. 36 1
X 1.5 45 1

14.685
. 915 6.2%

7.8 53.1%

5.4 36.7%

. 57 3. 88%

9.78%



MORTAR ANALYSIS DATA McClean BarnJOB:

Sample Number: 
Material:

Location:

I. % Composition 
by Weight by Volume
Clay 16.6% x 6 99.6 2-3/4
Sand 60% x 1 60 1-1/2
Lime 24.5% x 1.5 36.45 1

II. 1 Retained (31.787) (20.945)
#10 Sieve 35.150 
(2.00 MM)

3.365 16%

#20 Sieve 45.350 
(0.84 MM)

10.2 48.7%

#60 Sieve 51.630 
(0.250 MM)

6.28 30%

Retained (Pan) 1.1 5.2%

8

Bedding Mortar 

Opposite Corn Crib

99. 9%



MORTAR ANALYSIS DATA JOB: Mr.nean Barn

Sample Number: 9
Material: Bedding Mortar

Location: First Floor West Wall

I. 7» Composition 
by Weight by Volume
Clay 14.72% X 6 88. 32 4i
Sand 55.8% X 1 55. 8 3
Lime 29.39% X 1.5 19. 59 1

II. 7> Retained (14.59) (31.785)
#10 Sieve 34. 
(2.00 MM)

290 2.5 17. 1%

#20 Sieve 41. 
(0.84 MM)

850 7.56 51.8%

#60 Sieve 45. 
(0.250 MM)

570 3.72 25%

Retained (Pan) . 81 5.5%

99.4%



MORTAR ANALYSIS DATA JOB: McClean Barn

Sample Number: 10
Material: Bedding Mortar

Location: Corn Crib Foundation

I. % Composition
by Weight by Volume
Clay 16% x 6 96 2
Sand 48% x 1 48 1
Lime 40% x 5 60 H

II. 7o Retained 31.785 12.33
#10 Sieve 
(2.00 MM) 33.100 1.315 10.6%
#20 Sieve 
(0.84 MM)

38.380 5. 28 42.8%

#60 Sieve 
(0.250 MM)

42.875 4.5 36. 5%

Retained (Pan) 1.235 10%

99. 9%
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Appendix 3. 
PAINT ANALYSIS

As noted by Brown, 5 after the battle the barn was called by
survivors "McClean ' s red barn," and both the Brady and
Tipton photographs indicate a dark wall with white louvers.
A sample piece of the original siding from the upper south
wall shows the following layers:

Wood Base
1. 7.5R 3/6 Primer
2 . 7.5R 3/6 First Finish Coat
3. White
4. White
S. 7.SR 3/6
6. 7.5R 3/6 Existing Surface

As we have noted above there are only microscopic grains of 
the original paint left under the white, indicating a long 
period without paint. There is enough, however, to verify 
that the existing color is very close to that originally 
used, and to be confident that this was the color during 
the battle. The 1870 Tipton photograph shows which openings 
were trimmed with white.

JBrown, Lenard E., McClean House and Barn, 1968, Divi
sion of History, NPS, P.8, footnote 10.
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APPENDIX 4.

TYPES OF BARNS IN PENNSYLVANIA

Mr. William Hickok, of Dillsburg, Pennsylvania, an informed 
collector of technical data and photographs of 
Pennsylvania's barns, has called attention to the following 
analysis of types published in Pennsylvania Agriculture and 
Country Life by S. W. Fletcher, Philadelphia Historical and 
Musem Commission, Harrisburg, Pennsylvania, 1955 (note that 
it does not appear in the first edition of 1950). 
Fletcher's footnote attributes the quotation to an article 
in the Pennsylvania Farm Journal 2:2 (May 1852). This must 
be an error for 1952, since Prof. Dickey was not born until 
1888, and was a colleague of Fletcher's. John B. R. Dickey 
(1888-1953) was a professor of Agronomy at Pennsylvania 
State College and one of the founders of the Agricultural 
Extension Service. He was a second cousin of the 
Consultant.

"John B. R. Dickey describes the several types of barns in 
Pennsylvania: 'Since 1840 there have been four primary 
types of barn construction in the sections of the state 
settled by the four principal nationalities. In the extreme 
southeastern counties which were settled by English and 
Welsh Quakers, typically in Chester County, the 'Quaker



Barn* is prevalent. The basement and sometimes the ends
were of stone. The siding 
more commonly whitewashed 
ornamental ventilators or 
large straw shed supported 
there was a wide overhang 
manure and for livestock in 
section of the state where 
the drive floor six or e 
common.

invariably was perpendicular and 
than painted. There were no 

louvers. Usually there was a
by masonry pillars, otherwise

; these afforded cover for the
the barnyard. This was the only
the 'double-decker' barn, with

ight feet above the mows, was

"In southeastern and central counties, 
Germans, the 'Dutch Barn' predominated 
overhang as distinct from the wide 
barns, and rarely had a straw shed, 
brick or stone pierced by fancy louvers 
was horizontal, painted and ornamented 
geometric design or paintings of farm 
be ventilators on the roof but thes 
purpose. The Pennsylvania Germans took 
barns and spared no pains in thei 
ornamentation. In the central counties 
was added, the siding was perpendicula 
ornamentation, but the narrow overhang 
were in practically universal use.

settled primarily by
. This had a narrow
overhang of Quaker

Often the ends were
. Usually the siding
with 'hex signs' in

animals. There might
e served no useful
great pride in their
r construction and
a straw shed often

r and there was less
and general design

'West of the Allegheny Mountains where the settlers were



in Somerset County, thechiefly Scotch-Irish, save 
'Scotch-Irish Barn' prevailed. It was 
utilitarian instead of ornamental. There 
Manure was stored inside the barn at the 
were at the back. Since good lumber was 
stone was used only in the foundation 
perpendicular and seldom was whitewashed

simple in design, 
was no overhang, 

front; the stables 
readily available, 
. The siding was 
or painted.

'In the northeastern counties, which were settled by people 
from New England, the 'Yankee Barn' prevailed. The hip roof 
was used in order to give more mow space for hay, this 
being primarily a hay rather than a grain district. Stone 
was used only for the foundation. The siding frequently was 
horizontal and, on the more prosperous farms, was painted. 
The stable arrangement was unique in that it usually ran 
the long way of the barn with two rows of stalls facing 
out. There was a door at each end so that a sled or 
spreader could be drawn through to remove manure. This 
largely eliminated the need for a barnyard."



APPENDIX 5

SKETCHES OF PROPOSED RESTORATION 
APPEARANCE IN JULY 1863

Ventilators and new louvers added. Windows 
and modern siding removed. New siding to 
match original. Stone wall replaced on 
south elevation. Tone indicates red paint.
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and Canada by Alvar W. Carlson of Bowling Green State 
University is published in Pioneer America ( a pub. ) 
Voi. 10, No. 1, June 1978.

Bidwell and Falconer
History of Agriculture in the United States, 1620-1860 
1925, Carnegie

Excellent survey of the development of mechanized 
farming equipment. Illustrations.

Brown, Lenard E.
McClean House and Barn
1968, Division of History, Office of Archaeology and 
Historic Preservation, National Park Service
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