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INTRODUCTION
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MOST OF US ARE FAMILIAR WITH A TIMBER-FRAMED BUILDING. It may be an old barn with huge columns of wood on the inside supporting great timbers exposed overhead. Perhaps it is that historic house in the neighborhood. For one of the authors, the first such building probably was the octagon-shaped windmill that has survived near his home for the past three centuries and made us aware that timber framing has been in use for at least that long in this country.


Such buildings emphasize that they are the product of a craft that combines ingenuity and engineering. Yet, quite abruptly as history goes, that craft passed into oblivion a mere hundred years ago.


The reasons for that demise are several. The mass production of a simple fastener called the nail had something to do with it. Sawmills and westward expansion in the 1800s also contributed to the halt in timber frame construction.


Today, Americans seem to be slowing down enough to look back at their heritage, searching for roots and old ways of doing things. At the same time, they aren’t exactly turning back the clock to give up indoor plumbing and solar panels. Rather, the building practices of the past are catching up with the present to produce a vital combination: yesterday’s craftmanship meeting the needs of today.


Identifying Timber Framing


Why did those buildings of the past last so long? The answer is inherent in the frame. If you were to remove shingles, plaster, and sheathing from most barns and houses built before the middle of the 1800s, you would find a frame built from very large timbers, the biggest usually being the posts, or uprights, and beams, which connect and give stability to the posts. You would also find something seldom used in modern buildings—braces, the diagonal members that connect posts and beams and give the frame rigidity before siding is applied. In old barns, where the skeleton is exposed on the interior, the framing is more obvious.
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This Nantucket windmill, built in 1746, is the oldest operating windmill in the country. Salvaged oak timbers from wrecked vessels were used in its construction.
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Armand LaMontagne reconstructed this traditional Rhode Island stone-ender in 1973. It is typical of the homes built by Welsh settlers three hundred years ago. Few examples survive today.
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Timber framed restaurant interior by Ernest Bufton.


What can’t be seen usually are the ways these timbers are joined. The most common joint is called the mortise and tenon. Joinery, one builder has said, is the heart of post and beam. Pieces are carefully fitted together and locked into place with pegs. Made from hardwoods, these pegs were used as fasteners long before the introduction of nails to carpentry.


Using the combination of joinery and large timbers, even the biggest frames have resisted, with remarkable rigidity, the forces of wind and even earthquakes.


This method of construction has other appeals. One of these is craftsmanship, cabinetmaking on a grand scale, with large timbers notched out to accept the reduced ends of others, a mating that is done so perfectly that no trial fitting is necessary.


Yet another is interior design. While from the 1700s on, the massive timbers were plastered over, today they are usually exposed inside. Some call this rustic. I prefer to describe it in terms of strength, warmth, and an honesty of construction. And, since the beams carry so much weight that interior bearing walls are not necessary, the result can be larger rooms.


Cutting Costs


There’s an opportunity, too, to cut costs using this method. Enough housewrights have been building this way in the past two decades to know that it is cheaper than stud-building in many instances. One reason for this is yet another fascinating aspect of timber framing—the use of local materials. Before the housewright of the past began to build, he looked at trees on or near the building site. He preferred a timber taken from the site, cut and shaped there, believing it would last longer than one brought in from a distance.


Today, with on-site timbers rarely available, housewrights go to sawmills to purchase their wood. The very fact that they are working with green or unseasoned lumber makes the cost considerably lower than for imported lumber that has been dried. And big timbers can be cut a lot more quickly than can a lot of 2 × 4s.


Some housewrights go a step further when large logs are available by shaping timbers with chainsaw mills that can be moved to the log, reversing the usual process.
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The openness provided by a timber framed building makes an ideal retail space. This one is by Timberpeg, of Claremont, New Hampshire.


Freedom of Design


Planners like timber framing because of the freedom of design possibilities, many of which are pictured and discussed in this book. Some of them—the gambrel with its two roof slopes is one of them—have been borrowed from our European heritage. Others, such as the saltbox, are creations of this country, eminently adapted to the harsh New England weather.


This construction method has demonstrated its adaptability to modern trends. Solar panels, skylights, balconies, and decks are freely used by designers of timber-framed homes.


The method, too, has been adapted to today’s merchandising techniques. You can select your building from a catalog and have it shipped—all parts including sheathing and shingles—to your building site. It’s a technique not unlike that used by New Englanders more than 200 years ago in shipping prefabricated buildings to the Caribbean.


If this method of acquiring a building doesn’t fit your needs, you can hire an experienced housewright to design and build for you.


Or you can do it yourself by cutting your own timbers, and joining and assembling them. Is that feasible? With some limitations, yes. Neither author feels the inexperienced builder should begin timber frame construction with a large and complicated house. There are engineering problems involved that would confound most building inspectors; there may be timbers needed that weigh 1,000 pounds. If you have never picked up a hammer before, making bookcases, not timber framing, is the way to get introduced to carpentry.


Yet, if you are willing to learn how to use some basic tools, willing to work with heavy wood, and looking for a challenge that will result in a fine and permanent piece of craftsmanship, there is a route to go. We have devoted a portion of the book to a project for the beginning housewright, or for the experienced builder who wants to construct something that comprises the best of traditional design and joinery. The project is a garden toolshed measuring 12 × 16 feet. It was designed for the storage of tools, gardening equipment, even a small tractor, but can be used for many other purposes.
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Traditional timber joinery was used for the frame of the garden toolshed.





CHAPTER 1
TIMBER FRAMING: THEN AND NOW



[image: image]


Editor’s Note: This is Jack Sobon’s account of his introduction to timber framing.


MY FASCINATION FOR OLD BUILDINGS MAY COME FROM MY ANCESTORS. On my mother’s side, the family name was Carpenter. My grandfather, who was something of a genealogist, learned that our ancestors landed at Plymouth, Massachusetts, on the ship Bevis in 1638. Three generations of Carpenters arrived, including one William Carpenter Sr., believed to be the oldest carpenter by trade in America at the time. By 1645 the family had settled in Reheboth, Massachusetts. I’ve had a chance to explore an early Carpenter estate in Rehoboth. Though probably not a first generation group of buildings, those there were no doubt early ones. All of them were built prior to the 1700s. I was fascinated by the house, grainery, and carriage barn, all of which had English-style frames. But it was the main barn that impressed me the most. The roof was steep, indicating that the original roofing material was thatch, not wood, and the interior suggested that it was like the great aisled barns of England. What was truly amazing was that this structure had remained intact for some 300 years.
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Co-author/timber framer Jack Sobon


My first experience in an old barn goes back earlier than that, to when I was seven or eight years old. My cousin and I, together with my grandfather, were helping my grandfather’s brother on his small farm in Savoy, Massachusetts. They were both named Carpenter. We were getting in a crop of hay, all by hand, and on each trip we rode atop the hay wagon into the barn. Inside it was honey-colored, the effect of sunlight pouring in from the small openings high up in the gable ends onto the strands of hay that covered everything, even the thick beams overhead. This was in the early sixties during a time of so-called urban renewal. Old things, especially buildings, were not popular, and I wondered why Percy Carpenter didn’t tear down the old barn and put up a new one. Now I understand. When I visit that old building today, I see beautifully crafted beams, elaborate joinery on the main beams, all reflecting the background of the builder. I don’t doubt it could outlast a modern barn, even with its present longevity.


Why They Collapse


Still, old structures do decay and collapse. However, it is usually not the fault of the wood or the joinery. A leaky roof, or sills left in contact with the earth, will doom many an old building that is not given routine maintenance. And repairing is how I got started in timber framing.


In 1976, I started working for a contractor who specialized in the restoration, moving, and conversion of old barn frames. As an apprentice, I worked dismantling barn frames and making replacement timbers for those decayed or missing. New mortises and tenons had to be cut into the replacement timber to match the original. By working with the old frames, under the guidance of the old type craftsman, I learned the early layout procedures and the proper way of cutting the joints.


After receiving a bachelor of architecture degree from the Rhode Island School of Design in 1978, I began assisting the barn restorer in documenting the barns before they were dismantled. I would measure, photograph, and prepare architectural drawings of the frames and their unique joinery. I was exposed to frames constructed by settlers from Holland, England, Scotland, Ireland, France, and Germany, built as early as the 1630s and up to the decline of timber framing in America. The countless variety of barns provided an inspiration to me to uncover the secrets and intricacies of this forgotten trade. And though my hands-on experience has been limited thus far to the Northeast, I have studied its origins in Europe and the Orient.
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Late 18th century barn in Savoy, Massachusetts. Early barns often had rugged built-in ladders to reach the lofts.
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This interior view of a 1600s Dutch plantation barn shows the rugged joinery common to this barn type.


I find with all this heritage, timber frame technology is unknown to all but a handful of today’s carpenters. That doesn’t surprise me because today a house has to be built for profit and warranty. But that’s not all the carpenter’s fault. In the past a house was built to accommodate a family for many of its generations. Now the national average for living in a house in this country is only seven years.


In spite of all this, timber framing is coming back. It may have to do with the high cost of ready-made lumber. I’ve found that green lumber is cheaper than the lumberyard variety. It may also have to do with our attitude toward antiques—what is older is better.


There is still much to be learned by me and others as the revival of this method of construction gains momentum. The best way for me now is to design and build structures never before done with timber frames. One of them is a post-and-beam garage I built with Paul Martin. Though it was constructed to accommodate the car, an invention that came about thousands of years after timber framing technology took form, its frame and joinery reflect the best of the past.


I believe that before you begin timber framing, before you tackle the garden shed I designed or a two-car garage with large timbers, you should familiarize yourself with the history, from its origins, through its apex in Europe in the 1600s, to its virtual disappearance a mere hundred years ago.



Which Came First: Wood Or Stone?



Many of us make the error of thinking that stone buildings predate wooden ones. Yet experience tells us that stone has always been harder to work, and centuries of fires and wars took their toll, leaving not wood but stone remains for archaeologists to conjecture from.
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Greek temples of stone imitated earlier ones of timber.


It should not be surprising, then, that the pyramid builders had timber frames, and the Egyptian carpenters used tools not unlike the ones we use today, including the chisel and the hand plane. Even the Bible records the building of King Solomon’s Temple, using the famous cedars of Lebanon for the frame.


It was due to the scarcity of wood in the Mediterranean countries like Greece that buildings were constructed of stone. Yet even the forms and ornamentations reflect the use of wood in earlier structures. In a typical Greek temple such as the Parthenon, built in the fifth century B.C., we find columns, round and tapered and as stout as tree trunks. The architrave or fascia originally was a beam that spanned the columns across the width of the building. On this beam were set the timber ends that comprised the support for the second floor. When temples turned to stone, these ends turned to triglyphs. Even the voluted capitals between the columns and fascia may have imitated an early use of bark to waterproof the ends of wood posts.


Wood was not always scarce in Europe. Baltic and Scandinavian countries have always had a plentiful supply of good straight fir that lent itself more to log buildings. These were, however, not the rough structures we associate with the early log cabins in America. Instead, logs were often tongue-and-grooved, and posts were carved with gargoyles and other figures.


The Virgin Forest


Northern European countries, England for example, once had virgin or primeval forests. In them, trees stood tall and straight, sometimes 200 feet high. But forests do not regrow so quickly or the same way after they have been timbered. So it is believed that by the year 1200 in places like England, the virgin forests with their great trees were gone. Workable wood became so scarce that, by the time Shakespeare started to write his plays, it was a hanging offense to cut timbers without a permit.


This scarcity had two effects on timber framing in Europe. One was that buildings were erected that used great amounts of masonry to compensate for the lack of wood. Tudor houses reflect this. The other was that the long timbers of the virgin growth were no longer available to span long distances. Shorter timbers, then, influenced the style of architecture and resulted in the development of ways of joining or splicing wood. These were complex, esoteric, and sometimes weak.
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A medieval cruck-framed cottage made good use of crooked timber.


One English building type whose form reflects the shortage of the straight timber was the cruck frame. In medieval times much of the country’s timber grew along the edges of fields and streams. The lower classes of people, who lacked access to the remaining stands of timber, used these arching trees to create a house frame that was just a few steps above a lashed pole frame. The giant curved trunks were split or sawed lengthwise, then rough hewn to create a matched pair of crucks. A frame consisted of two or more pairs of these crucks, each joined at their apex to create simple bents. The feet of the cruck blades were often set on flat stones, since there was no floor structure, and other members were added to give the frame a traditional house shape. As tree shapes vary, so did the cruck blade shapes. Some formed the pointed Gothic arch, popular in that period, some were elbowed, and a few formed a graceful ogee shape.


The Craft Guild


By the 1600s, the basic engineering of timbers had few if any secrets. But it was also well into the craft guild period, a time of competition. Secret joints were developed to impress a competing guild and mystify the onlooker.


The presence of guilds had another effect: the establishment of master and apprentice. In those days a carpenter was a craftsman, like today’s cabinetmaker or woodworker. He learned the trade by working with a master for six or seven years. And because of the secret nature of the craft in those times, the master carpenter or housewright would only share his trade secrets with an apprentice who worked long and hard, was indeed worthy, and would in his turn protect the secrets. Most of the craftsmen belonged to guilds that promoted this and set quality standards and the prices for work performed.


Early Builders


There was a distinction between carpenter and housewright. The carpenter was the person who could do all the work to make a wooden object from the raw material: trees. He made barrels, furniture, wagons, and houses. The housewright specialized in houses, including the casework such as floors. And there was the joiner or joyner as he was sometimes called. His specialty was the joining or mortise and tenoning of wood pieces, mainly furniture, without the aid of metal fasteners or glues. Since a timber frame to him was cabinetmaking on a large scale, the joiner was often in competition with the carpenter and housewright.
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The Old Ship Meeting House in Hingham, Massachusetts, built in 1681, reflects the knowledge and skill of a master builder trained in church building.


Regardless of who did the building, we know the builder was a master of his craft, a man well respected by the community. Because word of mouth was his only advertisement, it was important for his reputation to be good. He was bound to produce quality work not by building codes or contracts but rather by his own integrity. He would supervise the laying of the foundation stones, the selection and cutting of trees in the forest, the selection of joinery for each situation, and the eventual raising of the frame. He would secure the hardware for the house, the boards and planks for the sheathing and finish work, and whatever was necessary to complete the home. With his understanding of building loads, design, and proportion, he was architect, engineer, and builder.


The New World


Craft guilds and their organization of master and apprentice started to decline and make way by the sixteenth century for a new system called capitalism. But at about that time a remarkable thing occurred—a new world was discovered.


The Americas had something most of Europe didn’t have. There were virgin forests, filled with great trees, hard and soft woods, especially the oaks and hemlocks found so frequently in early New England frames. And the process by which the house or barn took form was brought from Europe to the New World.


It is no wonder, then, that the earliest buildings here look almost exactly like those built in the homelands of the immigrants. The stone-ender described later is such an example. Another worth studying is the Fairbanks house in Dedham, Massachusetts. Built in 1637, it is the oldest wooden frame building surviving in North America.
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Large chimneys and tiny windows are characteristic of 17th century houses. This is the 1686 Jethro Coffin house in Nantucket, Massachusetts.



Differences



Yet there were differences in the frame and the joinery. Overbuilt might be the word to describe a New World frame in which closely spaced floor joists have been found to be 6 × 12-inch oak. One theory is that the overbuilding came from a natural instinct to overcome the insecurity in a new environment. Another is that wood was so available. Because of that, many of the splicing joints developed in Europe could be forgotten. Timbers measuring 9 × 12 inches and 50 feet in length were not uncommon in early American barns. Bigger buildings, then, could be built here.


As in the Old World, honesty of construction came from being able to see what had been done, which is an appeal of timber frames today. The masses, then, as now, could judge the craftsman’s workmanship. In effect, the builder was still a sculptor, with more and bigger wood to work with, and his house was his masterpiece, with neither plywood nor ready-made lumber in its construction.
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Reproduction 17th century house constructed by Armand LaMontagne.



The Decline



With all this tradition and heritage behind us, what happened to timber frame construction in this country? There is an irony to be found in our past. This new territory that put large timbers back in timber frames took it away with the sawmill and westward expansion.


Before the nineteenth century, the housewright, carpenter, or joiner hewed by hand all the posts and beams. But sawmills improved, and steam-powered circular saws were invented, so that sawed lumber became available. Instead of improving timber framing, however, it led to its demise. Why? As the country started expanding west, buildings that could be erected quickly were needed. And these could be built with studs, which could be turned out quickly with the circular saw.


Stud-framing probably began in the Midwest in the early nineteenth century. Aside from using ready-made lumber, the frame required fewer hours to build. The process of butting lumber and joining the pieces with mass-produced nails made joinery obsolete. Also discarded were the remnants of the apprentice system. Less skilled workers who could work faster with simpler materials and tools were all that was necessary. So housebuilding changed from a craft to an industry, and the craftsman evolved into a laborer.


The Return of Timber Framing


When the revival of timber framing began less than two decades ago, it was a peculiar hybrid. Granted, there was the appeal of the wood and its ruggedness. But stud frames were erected around the timber frames to stiffen them and provide space for services and insulation. Contributing to this were building inspectors who were wary and afraid, as were stud framers, of old construction methods, especially ones that didn’t rely on nails.


As with most advances or revivals, existing methods are employed to accommodate them until a new technology emerges that deals with them in a direct way. Today, studding timber frames can be done away with due to the introduction of a rigid 4 × 8-foot panel. The insulating sandwich panel has a high insulation value and acts as both interior finish and exterior sub-sheathing. The panel is expensive, but its use is not as labor-intensive as the studding system and it can act as a skin applied over a structural timber frame.


Possibilities


With some new tools and old technology, virtually any building can be built using timbers. The small garden toolshed offered in this book is a good starter project for the person wanting to learn the old way of building. A perfect addition to a country property, it can be used to store garden implements, a tractor, firewood, even an antique auto. Its 12 × 16-foot size makes it handy for a summer workshop with a large wall area to hang tools and a loft space above. If you are planning to tackle a new home, timber framing can be adapted to any style from stone-enders to passive solar. Plus, it offers better space-planning possibilities owing to the support of upper levels given by large posts and beams. These in turn can be exposed on the interior, giving an attractive, warm wood interior.
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The garden toolshed with its straight-forward joinery makes an ideal project for the beginning timber framer.


Extensions to existing buildings also are a possibility. They can provide that large open family room that you always wanted with a fireplace or wood stove. With a new addition, you can bring your present home up to date by incorporating passive solar ideas.


Benefits


Is the past catching up with the future? Perhaps the time will come when we will have to return to stud framing after a long period of timber framing. Whatever the future may bring, timber frames are competitive now and need not be a luxury. Available power tools and green lumber have played a role in lowering costs.


Green wood, for example, is approximately one-half to one-third the cost of commercial lumberyard lumber, which is decreasing in quality and is often shipped in from another part of the country. If a local sawmill is available, costs are lower because of less processing, less handling, and lower transportation costs.


Though he must learn joinery, today’s carpenter need not do much retooling to switch to timber frames. Many of his tools are suited to post-and-beam construction, and the extra tools such as chisels that are necessary are probably cheaper than a new circular saw.


How It Can Be Done


One person, working alone, can tackle a small building like the garden shed. But if the joinery appears too complex, a few simple joints can be used and others can be butted and nailed. Sheathing can be used in lieu of braces to resist the forces of the wind. And if you don’t have some carpentry or cabinetmaking experience, a more experienced person might be willing to lend a guiding hand. For the beginner, we feel the shed is a realistic project.


Housewright


There may be one or more experienced timber frame builders in your area who would be willing to take on your project. You could act as a general contractor if you wish. Visit some of the housewright’s projects and meet their owners to see just how good his work is before hiring him. If he is reluctant to show you his buildings, be wary.


Kits


Browsing through country magazines, you will spot ads for timber frame or post-and-beam kits. They range from frames joined with metal brackets to mortised-and-tenoned, sanded-and-oiled frames of red oak.
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With the cost of new construction high, the moving and restoration of old buildings such as this 1765 cape is becoming popular.


Old Buildings


Many old barns and houses that would otherwise sink back into the landscape can be purchased inexpensively and refurbished, or re-erected, on a new foundation at your site. Some new timbers may have to be fashioned to replace those that are rotten or broken. It is best to reassemble the frame as it stood originally to retain the structural integrity and increase its value as an antique. It is not advisable to use old timbers in new positions because empty mortises in them can weaken the wood considerably. In their original positions they are more than strong enough.


Stud-Frame, Post-and-Beam Combinations


Many builders today combine post-and-beam and stud frames. There is no harm in this, but one should avoid redundancy in structural members. If timbers are just for show, they are not doing their share of the work. Nor is it cost efficient to erect a timber frame and then stud in between members with 2 × 4s or 2 × 6s.





CHAPTER 2
THE TIMBER FRAME
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THE HEART OF EARLY BUILDINGS WAS THE TIMBER FRAME. The many parts of it, to be described in this chapter, were cut on the ground, linked into sections called bents, then raised into place, with the bents linked together by plates and sill beams.


This basic method was and is used to construct a variety of buildings ranging from barns and the early English houses to more modern adaptations. The typical builder utilized the same frame type from one building to another, varying only the sizes. This is illustrated in the descriptions of homes that conclude this chapter.


The most time-consuming part of this process was constructing the pieces that would be assembled to form the frame. If done well, the bents could be put into place and the frame quickly erected.


That frame would be rigid, plumb, and self-supporting before the sheathing was added. Each part of it was placed and each type of joining was selected to contribute to that rigidity.


It is this that differentiates the old method of timber framing from today’s construction techniques, where timbers are sometimes added solely for visual impact, and a frame often depends on sheathing for its rigidity.


To understand timber framing, you must understand its various parts, described in the next pages.
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The parts of the frame of the toolshed
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The bent system of assembly and raising


Bents


Though there have been a great many variations in frame design from region to region and by builders of different national origins here and in Europe, certain design consistencies appear in all of them. One of these is use of the bent, which is an assembled section of the building.


Through the years most frames were designed to be erected in bents. The idea is a simple one: Portions of the frame can be built flat on the deck with a minimum of heavy lifting, then tipped into place by hand or with a raising device. The space between two bents is called a bay.


Success of the method depended on proper assembly of the bents so that, when they were raised into position, everything fitted as it should. If this happened, the work of cutting the joints might have taken months, but the actual raising could be done in hours.


The spacing of bents is a matter of economics as well as use of the building. Best spacing is usually from 10 to 14 feet. The early colonial cape usually had three bays, or four bents. Two fairly wide bays flanked a narrow center bay housing the massive central chimney and stairway. A 24 × 36 cape might have a 14-8-14-foot bay arrangement. The two-car garage discussed later has two 10-foot bays for the horseless carriages, and a 6-foot bay on one side for a riding mower and a flight of stairs to the second floor.


Early Dutch houses in New York State often had bents spaced only 4 or 5 feet apart. There was no need for intermediate studs or girts as the sheathing and flooring could span across the bents. The sill beam tied the bents together at the bottom and the wall plate at the top.


In an early English barn of 30 × 40 feet, there was a center aisleway and threshing floor 14 feet wide, an animal bay on one side of it about 10 feet, and a hay storage bay on the other measuring 16 feet, making a 16-14-10-foot bay barn. Some later barns made use of much larger bays, some 20 feet in length, but were weakened because the plates had to be supported additionally by studs nailed between. Most of these later type barns have fallen, while earlier ones still stand.
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This is a 30×40 English barn. Bent spacings were often varied to accommodate their different functions.


Full Plates


Traditionally, after the series of bents was raised and secured temporarily, a pair of long plates was lowered over the tops of the posts. These, together with braces, would tie the building in the longitudinal direction. Plates have been found in old barns that are 60 feet long. After 1800, however, these long timbers would often comprise two pieces with a splice between, proof that the history of American timber framing repeated, in part, Europe’s.


Though a continuous plate is much stronger in holding vertical weights, its main function is to tie bents together and to stiffen the top of the wall. An alternative to full-length plates, common today among timber framers, is a series of short plates that run between the post tops with braces under them. If this method is used, the connections or joints are on the sides of the posts and not their tops. Pegs hold the pieces together instead of the holding weight of the plate on the tops of the posts.
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Bents, rigid in one direction, are stiffened in the opposite direction by long plates.
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An alternate system to the long plates uses short plates between the bents.


Purlin Plates


On very large structures, like barns, where the width of the building was great, the rafters were too long to span from the plate to the peak without an intermediary support. It was here that the purlin plate was introduced. It looked and functioned much like the plate. Usually, it was a full-length member that ran longitudinally in the roof just below the rafters while supporting them at their centers.
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