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{ ~ Several generations ago. a master carpenter was hired by families or
' - .communities to providé the skill, labor and tools he had thherited from his
! elders. It" washis responsibility to perpetuate both the history and
L methodology of building and to teach those who would carry on after him.:
Unfortunately; this'kind of self-help from orle’generation to the next is not in

., practicé today. Consequently, as the old-timers. pass on, there is no one to
perpetuate the tradition or the methods of timber framing. We have written
this boak, therefore, a5 a “how was” as well ag.a “how to” book. We hape it
can serve some of the functions that the masfer carpenter fulfilled.

We would like to thank the many interested people who have asked
questions about building timber frames. These people include our suppliers
who support our ugusual building methods and philosophies. Their interest
and willingness to ‘help have contributed to our success as a business. The
backbone of the business is our dedicated group of craftsmen afid women,
and our architectural designer. Their varied skills enable Housésmiths to ex- .
plore our building heritaé%%ii to -apply this knowledge to the constantly
changing needs of today. We™want to thank them as well. .

"The book could not have been written without the help of mar@
energetic people who have reacted positively with their comments, and who
have given many hours of dedicatgd. work. Don Gobodwin,- Silas and

- Constance Weeks, and Roth Wilkofsky were among the initial supporters of

the book. Mary-Catherine Deibel has spent many long and late hours editing
several-drafts for-the book. It is difficult to write about a craft in a way that
makes the information useable to the reader With her” expertise, Mary-
Catherine has made timber framing a comprehensible subject.

Alexandra and Page Mead have worked closely with us on the book.
“Alexandra has spent long hours typing and revising several drafts, offering
valuable consultation on text and layout. Page has been the overall coor-
dinator for the hook. He has arranged meétings, set up distribution schedules
and locations, scheduled the snanhy phases of the process, and conducted

" research for the book. He has spent many hours consulting with various peo-

ple about'the publishing aspects. We decided early in the process that we
wanted to write, print, bind-and distribate the book ourselves. We thank Page
and Alexandra for making this possible. -~~~ -

The thanking of a co-author is a difficult thing to’ do. Genie waded
through mountains of illegible handwritten notes about a subject that was

- then foreign to he\i{'putting philosophies and ideas in their preper perspec-
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tive. An(‘ because she knows mé and the buildings inside and out, she gould.
put into words all ofh my mental gymnasfies. Geme is the co-author in the’

truest sense. Her limitless energy and unending support providedithe’ im-

petus for the creation and completion of every phase of-The Timber Frammg

Book: A very spemal thanks to. Genig. -
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having accomplished something good, of having built something good and
lasting, of having shared in an importarit-task, that comes to people raising a
- timber frame. That's what timber framing is &}l about, and timber {raming is
what this book is all about., Enjoy it, enjoy your timber-frame house, and -

-enjoy yourselves. ) ‘ wr s
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" INTRODUCTION

o

It was July 4, 1975, a fine Maine day for the Fourth and an even better
day for-a barn raising. Stacy Wentworth had taken down‘an ald barn that had
stood on family land near the ocean in Kennebunk. He had saved the timbers
and they were being used to frame the Wentworths” new barn.

Stacy and Marilyn had invited their friends for the raising, and on thalt
day more than 100 of them — mgf, women and kids — arrived to raise the
Wentworths' barn. Only Stewart Elliott among them had ever raised a timber
frame before, but that'didn’t lessen ‘anyone’s enthusiasm for the.job. There
was plenty of work to'be done, and hard werk it was, but everyone pitched in
and the job got done. .

There was also swimming in the pond laughter and a potluck feast that -
would have been the envy of any baronial dining hall. But most impressive of
all was the feeling everyone had that they were part of a real ,community.
Strangers worked together sweated together, joked: together and became

. friends.

The raising took a little longer than had‘heen expected but by Sunday
night the last rafter was raised, the ridge pole was in place and Stacy had
climbed aloft to nail the traditional ping bough ir place at the peak. The
Wentworths had a barn frame and their friends had experienced a Fourth of
July they'll never forget. o

It seems to me that the sense of community, the 1dea of bendmg one's
back to help one's neighbor, is the essence of timber fnarmng/ You can't raise

" aframe by yourself. It takes people, a lot of people if the frame to be raised is

a large one, and when people work hard together doing something as

- worthwhile as helpmg a friend rdise a house or, barn they can't help feeling

~

good about it and about themsejves. .
A raising is-a celebration. When the Housesmiths raise-aframe, they nail
the pine bough to the peak, tap a keg of beer and have a party. Once they

‘even hired a one-man band to play for the occasion. I've ngver heard of that -

happening in Levittown, or anywhere else that rows and rows of conven-
tional stud ‘wall houses are being built.

Timber framing offers many alternatives, but I believe the most impor-
tant of them is the alternative to conventional, mass- -produced, anonymously
built houses that it offers. I suppose the economics of timber framing can Be
argued,- parucularly if you live in a part of the country where massive
timbers aren’t readily available. But what can't be argued is that feeling of
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This book is I)mn}q written for those of you who want o learn how to build a
timber- 11(1m0>hmlw For the past several years, we've been building ‘such holises for
folks in New England ,because we think th\nt they provide both heautiful and
durable shelger for people We have discovered that-an increasing number of our
clients are interested in participating in the’ design and comstruction.of the houses
they will be spondmg part-of théir lives in. In sympathy with that-interest, we find
Ourselves trying to describe the prmmples of timber framing over the phone, or
scribbling-house plans and joint diagrams on matchhook covers or doughnut box-
tops. We began to realize that there is now a need for an organized source of mfg,r
mation on the planning/and building of a timber-frame structure. .

Early craftsmen abandoned timber framing as smaller sawn, standard lumber
and mexpenswe nails became available. Today, however, many sizes and lengths of
timbers are available from lumber mills (who will deliver your order to your
building site); and nails are no longer inexpensive. Therefore, we have returned to

timber framing and we’ would like to share with you several of the considerations |

whlch persuaded us to-adopt and recommend this method of construction.

- We hasfe discovered that there are structural, economic and aesthetic advan-
tages to tlmber framing. A timber-frame house offers more strength than a conven-
tionally framed house becauSe the frame bears the aveight, as in the human
skeleton; the walls (like skin) mamly provide closure. Since the timber frame is

jointed together, it needs few nails or bolts which weather more quickly than wood

pegs. Because windows can be mounted on the frame, rather than on.the sheathing,
the system is strong and weather-tight. History provides the best test for durability.
Timber-frame houses built in Europe as-early as the fourteenth century. stand,
proud- @nd sturdy, to this day. ‘ p

Compared to conventional construction, timber-frame structures can be 20 to 30
percent less expensive to,build. Less energy is expended in both the milling and the
construction of the frame. Although it takes just as long'tomill a2 x 4" as it does a
major timber, there are far fewer timbers in a timber structure than there are 2" x
4”s in a conventional frame. The fact that we use native lumber considerably
reduces transportation costs and the amount-of time and energy we expend on the

job. For people interested in using wood heat, timbers absorb and retain heat fiore

efficiently than a conven‘tionally framed house. The sun’s warming of the solid mass
of wood in a timber frame works to the advantage of a solar heating system as well.

a
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‘no large wrfaces tha force hght to reflect harthx natural and lamp llght diff

The timber-frame hous]é, . by the standards both of nature and of traditio
beaunful The e\pObed frdmmg ina flnlshed 11mﬁ"el h(mse is one o f its most atirg

alls and cei llngq he wants Ihe acoust f a tlmher frame house are bet'

N

those of a comen!mnal)slru‘cture sincl the (11\’(‘[‘5] » of surfaces in the

&
Softly and warmly, enhanced by the wood. The basic plan of a timher-frame house
adapts well to various arrangements of interior spacé and to any.future additions
the owner might decide to build, since there is na structural nedessity for partitions:

.Rooms can be large and open. You can [ill your rooms with hanging pots and pans,

plants, tools, or hammaocks, since the ffanie itself | is a naturaland happ\ place fmm
which to suspend anything.

If you have someé basic carpentry skills, vou and some helpefs can i'rame a
house using the information in this book. If you do not, and have a carpenter in mind--
who has not previously used timber framing, he can use this bhoo¥'to teach himsell
how. » . 5

What we are presenting here is our preference for tlmber framing as il was
‘used by the early settlers in the New Enghnd colonies: We admire the traditiopal
and functional qualities-of such framing;it is aesthetically pleasing: and- allows fot

. flexibility in de51gn Perhaps most,important to us is the fact that the method was

conceived by men who relied on onlv their own manpower ta build their houses: -,
timber’ frammg does not reqmre any extraordinary equipment, or even electrlcal
power. The methodology is simple and honest and .utilitarian, w1rh form following -
function. .

We invite you to return, as we have, to New England- sty e llmber frammg We
think vou'll find the process of r"nsmg your own timber- framehhouse an extremely
-satisfying e\(perlence - C .
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The history of timber framing is very mugh a part of our rationale for bu1ld1ng
“timber-frame houses. Therefore, we will be,gm our book by giving you a brief out-.
‘line of that history. )

" Timber frammg is a tradition and »Skl“ that has its roots in the Egyptian
cultures of 2,000 B:C. No -one knows who came along first, the carpenter or the fur-
niture maker. We da’ knowthﬂ‘f Turniture making and timber framing use the same
syslem of.joinery. Fatmers were fraditionally their own carpenters and furniture

" makers. Using the same system of joinery for both tasks sumpleled their life. -

/When the first settlers arrived in America, they were faced with a variety of
R )stacles the most urgent of which was housing. There were no local housing
models to copy. What the settlers knew about English architecture didn’t help much
to acclimate them to theirnew environment, with its extremes in temperature and
its periods of rain and drought. Their first homes were very primitive. They scraped
out a dugout under a hillside, and made a fire.against the wall on the highest side,
but they soon found th"it smoke and heavy rains made their sod huts umnhabltabl
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The colomst% were forced to develop their own method of buil ding, taking.into-con-
sideratlon factors ';uch as climate, available materials, and the capacities of their
own labor force. -

~ Wood, stone, ‘marble. slate. sand and cl ay were abundant in New England, hul
masons, carpenters, sawvers and tools were not. When skilled craftsmen and’tools

- began ta arrive-from Europe, the settlers started to duplicate the methods of con-

struction prevalent in England and Holland at that time. Thev used the wattle and
daub method, that is, @ wood frame was filled in wjth woven twigs and smeared
with mud. Later, when bricks became avallable the spaces in the frame were filled

_in with brick nogging.

In Englahd, the settlers had already learned aboul the properties of white oak
in their construction. They continued to make use of this wood in both frame and
finish work.in spite of the abundance of more easily workable hard and soft woods
in America. This tradition survived in the colonies until as late as 1800, when the
abundant, native pine came into use.

‘The settlers were eventually forced to modify the wattle and daub method.
They were discovering that extremes of weather made the wood frames and nogging

- shrink and-swell and eventually crack. Soon, nogging was eliminated altogether, as )

the colonists found-that clapboard exteriors and plaster;interiors provided more
protective walls. At this point, in the early 1600s, the log cabin was virtually.unheard
of as yet in New England, and‘one structure the colonists had experimented with, a
stockade of sharpened logs driven into the ground and filled in with mud, had
proven impractical. Therefore, the New Englanders directed their energies toward
- perfecting and expanding the woad- frame clapboard-sheathed cottage. It was their
solution to the problem of shelter in their new environment.

_ These houses set the standard both for strength and for securlty against cllmatlc
and environmental menaces. The timbers were. squared with a broad: axe and
finished with an adze. Planks and boards were cut with a pit saw. It was an arduous
task for two.men; one worked from above and one from below using a long straight

ar
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saw. Even thoughtit took only 13 vears from the time the first settlers arrived to es-
tablish the first water power saw at the Falls of the Great Works River in Maine,
labor was at.a premium., '

‘e & ’
JE
i for boards and fr/an.(_'r
.\ # ’
t
Because &f time and labor
limitations, the early settlers built O
one-room houses, which werg either == - »
qpe or one-and-a-half stories high. .

There was an‘entry way, or porch,
and a chimney stack at one end.

\

~
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By 1675, modifications of this plan developed. A second room was added on the

" other side of the chimney, creating space for a kitchen and a living room. The house

now had a central source of heal. Then, by raising the roof and adding a “lean-tg"
along the back length of the house, a second story was created. The design, known as
the saltbox design, allowed for three rooms on the first floor and.an attic on the

second. By 1700, householders were using the saltbox design as a plan, rather than

just asa meansof expansion, for their cottages. Very soon, the lean-to was aban-
doned in favor of the full two story house, in which the second floor attic was
replaced by three rooms. We mentioned before that we consider the inherent flex-
ibility for adding rooms and stories to be one of the impottanf advantages of timber
framing (dne that the early settlers counted on). Even though few of us begin
building with just one room' today, the evolution of design in timber framing il-

lustrates the many options we have for struclural expansion as our space needs

change. : o

Hand-hewn tlmbers jointed loge ther and Gerured with pegs remained the
method of construction until the early decades of the nineteenth century. In the
1830s, as ineXpensive machine-madg.nails and standardized sawn lumber became
available, the; balloon frame house came into being. The lighter frame and

“simplified labor fequirements of balloon framing appeared at a time when both

transportation and milling techniques were still primitive. The timber-frame
method was soon replaced by the new, faster and more economical process. By this
time, however, the tolonists had successfully adapted their housing to their new-
world environment. Their structures were compact, low-ceilinged; centrally heated

by a large fireplace, protected by small windows covered with oilcloth, weather-

tightened by clapboards, and secured with roofs w1th pitches that could shgd the
rains and snows of New England.

We will be talking about methods for building a tlmber frame, n@thods Very
much like the ones of the 1750s. Our frames reflect the traditional proportions, ceil-

“ ing ‘heights, roof pitches and structural systems which the golonists developed in

response to their needs. We have the advantage of.choosing to follow in their tradi-

. tion not because we need to, but because we have found{helr methods practlca and

the finished product: beauhful

But before we do that; let's examine the spec1flc reasons that we, as modern -
bm]ders, ,prefer timber-frame structures.
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‘ Timber framing is a personal statement made by, the builder-awner. From the
beginning. the work igboth a process and product to be seen and enjoyed, ta take
pride in and to use. This involvement between builder and building sets timber
framing apart [rom other methods of modern construction. A timber frame is'a
handcrafted piece of work fashioned frém the best of materials — wood. The end

product is a living, breathing, organic structure which will last many génerations. -

The high quality of workmanship in the frame, its strength, durabhility, and beauty,
can serve as a model for all the many generations of people who w1ll live in and look
. at the house.

Timber framing seems to have many limitations. For example, a timber frame
" must be built by hand if it is to be properly done. It demands that the builder use
" care. traditional tools,.a lot of time, and have an understanding of tradition. The
timbers are heavy, and it takes many hands to raise them. The frame is also limited

in size (there will never be a timber-frame skyscraper) and style (the system of

timber framing tends to dictate a box or rectangular shaped house). The massive
roof system is an expensive one, and therefore the pitch should be steep so that
there is as mucﬁ space as possible under the roof; the basic cape, saltbox, garrison,
gambrel and two story styles of timber-frame homes evolved from this inherent
roof/space limitation. It takes more man hours to compl’ete a timber frame than a
conventional 2" x 4" frame. The method also requires morée equipment and special
tools — tools which, are traditional and might require time to acquire and master.

But the uniqueness of the timber frame derives from the fact that its seeming -

limitalio'ns turn out to be its assets. The frame that takes more time and more people
to raise is the frame that becomes an act of friendship, a community effort. Timber
framing provides the situation in which people can help one another, in which peo-
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ple make a commitmentto each other and to their homes. We feel that traditional
methods and tools and building by fiand help us to appreciate the better, more sub-
stantial kind of tife that we are trying to reintroducerinto our communities. The age-

old styles of timber-frame houses also fit the spirit and climate of New England. -

These new homes will depend on the use of local resoufces, labor,and materials. In
,contrast to t timber framing, automat ted construction seems to_us-to be thorgughly un-

acceptable. The timber-frame home will still be standing when the “littte bgxes’on
the hillside” fall dawn: they will prove to be an-asset rather than Ehahﬂm to'a.
town. 1 =

We look to the craftsman to produce such high qual \ worl\ Who is he? Hedges. .

not need to have accrued thirty vears of BYPP\LW‘UCG or to have come from a family 'of
craftsmen to produce fine work. However, expertise is acquired with experience
and lime. A craftsman is anvone who wantg and needs to lavish care on his work.
This sense of dedication pervades his methods and dominates the philosophy and
tradition from which the cralt has emergdd. The owner-buildér of a timber-frame
house can be this craftsman. He can learp and even become quite proficient at the
skills, though it will be a challenge. and will take some practice. (‘mf&smanship has
always been an important factor in timbdy framing. The materials and methods de-

mand individual concentrition. as well s a carefully coordinated group effort.
among the owner-buildez-and his carpenteyr/helpers. A home built with this kind of
gare will be meaningful not enly to the family that lives in the house but also lo the
ructron.

B

To hecome a good craftsman, one myust first learn the rules of good
worl\manshlp :

v
i1

FIRST, THINK ABOUT THE PROJECT IN ITS ENTIRETY

What is the nature of the job? Is jt going to be visjbie, and if s0, how much of il

and by' whom will it be seen? Does the end product have to work — can it resist peo—
ple, support a horse, or rain or snow? Will it be portable, stationary, permanent, o
temporary, and to what degree? How long does it have to last — hours, days, weeks
months or vears? Is the task part of a whole or an end in itself?

) Wb_atﬁare the tools necessary for_the job? ... - L e
What are the materials necessary for the ]0b9
How are vou going to transport vour tools, equipment, and materlals to the job?

What is the foll ow- through and the clean up process"’ ’ |

\

\
SECOND, ASK YOURSELF IF YOU ARE CAPABLE OF DOING THE JOB

Ask thls only after you have consxdered all of the factors above.
Proceed if you can. g

i

If you cannot, admit it,’and ask, read, observe and practice until you can. You
can ask Housesmiths for help on any phase of the plannmg or bmldmg of vour
house .
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THIRD, PREPARE FOR THE ]OB
Think of the logical order in which the job should be done.

~ Organize all'the tools and materials before vou start to transport-them to the
- site. o . ’

Have the materials” and tools_on hand and make sure there is enough of-
e evervthing.

Set up the'necessary equipment, staging, and temporary jigs you \‘\1” need for
 the jobr ' <.
: . Organize all materials by the order of their use and their size.
. Choose a place for waste so that clean-up will not be a major undertakmg

> . Devote all vour init tial energy lo making sure you have everything' you'need
#&when vou gel to the job .
4 . \ . : )
Y

FOURTH, THE EXECUTION OF THE JOB

Nearn the logical order of ‘completing. every part df every job.
. % : . . rs .
-+ :\Preparation

Put each piece together as preparation for the next piece, with each step achiev-

irg a higher degree of finish. The amount of skill you display and the amount of time

"~ vou spend should be appropriate to the stage of construction. In other words, rough
work demands rough miterials and rough skills; {inish work demands good
materials and a high degree of skill. Know where youcan fudge — what will be seen

. in the end product.

Completlon and Follow Through
A ]Qh is complete when all the component parts.have been’ as.sembled
successfully and the work has been accepted by whoever is.responsible for the job.
« A successful job is dne in which the materials and workmanship serve the purpose
for which they were designed for the duration of the time the product is expected to
last.

Cfean-up ’ . 1

e

A job has a specific time and place. When it is complete, all,items no longer-
related to it must be removed: Returh and store all tools, equ1prr1ent and materials

so they are ready for tifé next job.

- A mechanic can obev all  these rules. But what makes a cfaftsman” A
professmnal craftsman executes a ]ob in an efflclent economical and percephve

»
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way, deciding as/he goes along how. bes {o use his skill and his time. He is able t
arrange his work so that there is always a built-in cushion to account for a]l
irregularities arfd human inaccuracy; at the same time he makes sure that he is
‘producing a bm{utlful structurally sound produc He knows how to hide the ragged
corners. He unglerstands the future of the job and the materials, how they will react
to weather. Jogds and forces. He knows WhICh measurements are the critical ones.
He knows whefre the greatest chances of error are, and how to reduce those chances.
He is alwa}s ecking his work and his measuremenis by using an alternate method
of ca]culatin He Has a constant vistial image of the end product. He knows.that

_measuring wi th a ruler of any sort is onl\ a method/of transporting the relative size -
of somethmpg!from one place to another. He recogn‘wes that this is one of the easiesl
ways 1o mﬂl‘\e a mistake, either because one can read the rule incorrectly or not ac-
curately engugh. He adds again, subtracts again, and tests his memory.

The craftsman's way of a\mdmg mistakes is,to measure as little as possible.
Whén he does measure, he does so two or three times, and culs only once. He
scribes as much of his work as he gan by holding one piece in place and markingitto
~The-existing situation. Or he maké&s a‘template for repetitivé work. He understands
~ his lools, their capa )1lgt1es their:limitations, -their design and funttion. He knows
that levels and squares are also aIwavs relativé and only represent the aclual situa-
tion. He knows that measuring todls can he interpr®ted in various ways; and each is
affected daily by location and we‘ather He knows. his tools and his skill allows him
o adjust to their eccentricities. .

In the heart of any good craftsman is a good att 1[ude He must care about his
project, his tools, the tradition-and philosophy of his craft, and the lurability and -
‘beauty of his creation. Anyoné who seriously undertdkes the task of bmldmg
himself a timber frame, of learm,ng th'e methods, and acquiring the tools, steadfastly
lifting and cutting, fitting and ad]ustmg deserves on raising day to call himself a
eraftsman. ’

i
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Now that vou know some of the hrstor\ of the tradrtlonal timber-frame house let

s say-that there were as many variations on the basic design as there were
prototypes of it. There wés no one way that any of the framing was always done. For
example, summeér limbers can run from the front of the house to the back, or from
side to side” or-be excluded from the frame altogether We have not been restricted
by-the notjon of reproducing “the colonial framé.” We hope that you will choose to
. build the frame that-is most appealing te you, drawmg on the traditional framing
system in order to ‘make.it. happen,

There are.some important decisions’ you ‘will be making as you design your

house and before you cap order your timbers.

N

What size is your house going to be?

Most folks have difficulty visualizing the size of a finished house by trying to
imagine its dimensions or by looking &t a scale drawing. Our experience has - been
that the house seems, to its owner, to get bigger and bigger as it is being built. The in-
itial staking for the excavation and foundation often looks very small. As the first
floor frarnmg and deck go down, the project begins to appear bigger. On raising day,
the house is suddenly larger than life. So that yoy won't be spending more time and
money than is necessary to produce a house that is bigger than you envisioned, we
suggest that you ffnd a cape or garrison, or any design, that yéu think meets your ap-
proximale space requlrements and measure it carefully. An extrad 2 feet in a’small
cape could add as ‘much as 1,200 dollars to your budget. The choices for interior
space divisions are almost infinite, so- be concerned- at this point only with the
~overall dlmenSlons of the house. - :

P
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_ Are you going to build your house alone?

It takes strong muscles to move timbers and to cut joints. If vou have no power
available, squaring the ends of large timbers with a one-man saw is hatd, time-
consuming work. If vou are going to have power at your house ev entuall\ contacl
vour electric compam abaut ge tmg lemporary power at your site

The amount of time vou are going to spend building is ar_lother important con-
sideration. It takes one of us 60 hours to precut all the timbers for a 26' x 32" cape. It
takes a sunny Saturday and six to ten strong friends for us to raise this entire-frame,
including the rafters. We have had, however, plenty of experience. You should plan
on spending more time than this, and be sure to arrange for enough help. -

Where are you getting your timbers and decking?

We sugges! you check with several mills, if possible, in vour area to find out if
the sizes of timbers you'll need are available and to find the best-priced, good quali-
tv woed. Be sure the mill.can provide you with the milling you need for your
materials, and that they will deliver. We use green pine for the timbers. We would

“like to be able to use seasoned timbers but it takes one vear for 1 inch of lumber to
~dry and we can't wait eight years for an 8 inch timber to dry. The nex! best alter-
native is to use wintercut trees that have cured as long as possible. We use 1 or 2
inch tongue and groove pine, spruce or hemlock planed on one side for the decking.

What tools will you, need?

=

Although early colonists had only hand tools to work thh We suggest that you
save time  and effort by using power tools for at least some pbase:, of construction.
For the most part, we use power tools on parts of the frame that will not be exposed
in the finished house. We use hand tools for planing. adzing, and finishing the parts
that will show. (There is a glossary including tools at the end of the book.) .

B

What' are the safety considerations?

The size and number of timbers in your frame make safety rules particularly
important. You should have your foundation backfilled. hefore you start carrymg
timbers around so that you will not be spanning open spvaces carrying heavy woad.
Be sure your tools are sharpened and jn good repair: they should be checked daily.

‘Now you-are readv to learn about the frame and 1ts timbers.
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We define “frame’ as the basic skeletal structure of the house. The frame con-
sists of different sizes of timbers. The definitions of these different timbers will
make a let more sense if, as you read about them, you refer to the labeled drawing at
the beginning of the book. A better way to understand a frame and. its component
parts is to sit in the middle of a friend’s timber-frame house or barn and study the
visible framing. The functions and relationships of all the parts as they form a

whole will.become more obvious as you begin to develop a working knowledge of
timher framing. :
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Beginning at the foundation, the frame consists of the following timbers.

_SILLS These are the major horizontal timbers which lie on the founda-
tion and form the lowest part of the [rame:

. . ) Y
POSTS Known also as uprights, posts are erected perpendicular to the
sills at specified intervals. They are also used as supports within the

¥

' frame, as around masonry.
GUNSTOCK POSTS These are
special posts which provide ad-
ditional support at the points where
.other major timbers meet. Gunstock

posts widen im size in one traverse P .
- -direction from floor to ceiling. '
. /
. - AR
' e i ot , _ s
y i ; , ‘

- GIRTS These are major second or third story harizontal timbers which
run from the front to the back of a structure. ’

2

JOISTS These are any of the smaller
horizontal timbers which run
parallel to each other between major -
timbers to fill eut the structure and
provide support for decks. '

PLATES These are the major second or third story horizontal timbers
which run from one end of the frame to the other. The plates support the
rafters. ' ‘

'
i
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© COLLAR TIES Running parallel to »

THE FRAME

S SUMAMER. This is the largest major

horizontal timber spanning the girts.
It runs parallel to the plates and
parallel to the front of the structure.

This timber can range in width from

12 1o 172 inches.

RAIFTERS These are the sloping

‘main timbers of the roof frame.

PURLINS These are horizontal
members of the roof frame which
run between rafters. '

RIDGE POLE This is a horizontal
timber which connects the rafters at
the peak.

the girts, these timbers connect rafter

“pairs at a given height.

BRACES These smaller timbers are
placed diagonally between posts and
girts or. plates to make a structure
more rigid -

BENT This is a section of a frame
which is composed of a line of ver-,
tical posts and the horizontal timbers
that connect them.
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As vou continue readlng and begm to plan your own house, you will learn the

whyvs and wherefores of some of the optional framing members, such as summers,

i collar ties, .and eVen ridge poles, The remdining members are considered standard
and only differ in their dimensions and relationships to each other in the whole.

Now that vou have an overview of what the structural frame of your house con-

will enable you to figure out how to put-it aﬂ togelher.

—‘, . - . . ] \

sists of and looks like, we'd like to discuss the calculatlons and measurements that -




kN

FRAMING CALCULATIONS AND MEASUREMENTS 13

5 FRAMING CALCULATIONS
AND MEASUREMENTS

°f —

T " i
| ;18 -l B !
. T(;Lbe able to order framing materials, an# to estimate both costs and time, you

will need to know how o make some basic calculations and measurements. Your
calculations will save you lime in the' long run. Figure everything bn paper, order

(‘orrectl\ -and then put all your energy into carrying out the prescrubed operations. .

We have developed some ‘formulas which we will present at the end of this chapter,
along with.our calculations for several sample situations.

First of all, before vou ‘can order m_aterxals. you will néed‘lo figure the -

measurements of: . ) : . . i

. . |
the perimeter of the building; 7 , J
the rapf — the span, rise, run and pltch “

the rafter length; ;
the square footage measurements. 4’
PERIME TPR ']?_{h]S is a term which descrlbes the number of feet around
your house. Toifind the perimeter of a square bu1ldmg, multiply the
length. of one side by four. For a rectangular building, add the width and
length together and multiply by two. Findifig the perimeter is necessary
"for determining orders for foundation .materials, and for figuring
measurements for sills, plates and girts.

Ga
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ROOF PITCH and SLOPES These are terms which refer to the
relationship of the angle of the robf to the horizontal plang of vour house.
The'roof’s function is to protect. It ig'sloped so that it sheds water. Qur in-
tention.is always to-design and build a roof that is attractive as well as
effective. The proportions of the roof slopes are animportant element of
the tradition we respect in our building of fimher- frame structures.
Following lm(lﬂtmn 3 (’\dm[)l(‘ then. we look at.pitch as a relatibnship of
the height of the' ridge above the plate ta the \xldth of the building. The
height of the ridge above the plate is ¢ alled the rise. {a). and the width of

the building is called the span. (”h] The run. (h] is half the span.

C 13

' a J |

\

R
< A 26 —_—

For example, 1/3 pitch means that the rise is"1/3 the w1dth of ithe.
building. Thus, if the building is 30 feet wide. the rise is 10 feet.
Sometimes; the pitch is'expressed as the relationship of the rafter length
to the width of the building. For example, a 2/3 pitch means that the.
length of the rafter is 2/3 the width of the building. If the building is 27 |

- feet wide, the rafter would be 18 feet long. In Gothic roofs, the length of

the rafter is equal to the width of the building. In square pitch roofs, the
rise is eqpal to the run and the rafters meet at right angles at the peak.
Conventional builders use set formulas and tables to determine the pitch
of the roof. These formulas serve only to relate the rise to the run without
specifically relating the pitch fo the overall building dimensions. Thus,
“an 8/12 pitch means that for every 12 inches that you measure in on the:
horizontal girt, you will measure up 8 inches on the rise. -

=

o Fay
; S :

l{’o iy

s

- : - .| Stepp)

, }%qrer of

27 ] 27 | 12
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How, then, do yvou determine what pitch vou would like? Either find an
old building that has pleasing proportlons and make some measurements
of house width, and of rafter length and/or rise, or draw vour house
dimensions and design a roof that vou will like. We prefer square pitches
on capes, saltboxes and some barns. We have used a 1/3 pitch on two
story center-chimney colonials.

b

RAFTER LENGTHS These are determined by a formula once vou know
the width of the building and the rise. A simple application of the a? + b?
© = 2 farmula used to determine the sides of a triangle will give you your

rafter length. Thls is fully explained in Chapter 9. =

SQUARK FOOTAGE MEASUREMENTS These are arga measuremems
necessary for determining how much llvmg area the house will have, and
for.ordering materials vou'll need 10 build the frame and deck. Following
are,the square footage measurements you will be computing.

USEABLE SQUARE FOOTAGE OF A BUILDING For a square building
multiply the length of one side by itsell. For a two story building. multip-
Iy the downstairs area by 2.65. I it's a cape, muiltiply the downstairs area
by 1.75 for the total useable area.. and for a salthox, multiply the
downstairs area by 1.95. These are the formulas we devised so that the
additional-area of the attics crealed by {raditional roof pitches is provid-
ed for. (These computations are useful only for estimating the living area
of the building.)

H()l ! \HI- FOOTAGE OF FLOORS This area equals the length times the

width times the number of stories or floors in vour house, including the
931[11(‘ 1f [here is to be one. '

B,()x’\HD FOOT This is an abstract volume of lumber 1 inch thick, 12 in-

ches wide and 12 inches long. To find out how many board feet there are

in.a given length or lengths of lumber, vou use the following formula:

thickness {in inches) x width (in inches) x length in feet

12, *-
Thus, a 3" x 5" timber 12 feet long would have:
' 3" x 5" x 12° = 15 board feet (bf). - -

S 12
- If there were 40 3" x 5"'s 12 feet long, there would be:

40 (3" x 5" x 12') = 600 bf.
12

LINEAR FOOT Thls is a term that refers to the' length of any given plece
of lumber. For example, 12 hnear feet of 2" x 4"'s is enough to cover 12
running feet.

%
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When vour frame calls for a number of pieces that are all the same length (for
exam'ple«, lhe joists), you can order them by the piece. For example. vou might ask
for 46 3" x 5"'s 8 feet 10ng This would be ap alternative to figuring out the board feet
in vaur order. The total number of b(mrd\f‘eet in vour frame is a useful number for
determining whal vour materials will cost, since lumber is frequently priced by the
board foot. Tt s.then simply a matter of mult lpl\mg the gross numberof board feel of
lumber in vour frame by that price in order ()\make a fairly atciirate estimate of

1y

what your frame materials will cost. ‘ .

There are some useful terms associated with ordering decking. We use tongue
and groove (also called matched) boards for decks. Thesé can be planed on one side
(the side you walk on) and rough on the other (the side thal would be the visible
ceiling of the first floor), or they can be planed on both sides for a smooth ceiling.

_This is cabled either DS (dressed-one-side). or $18 (smooth-one-side), or, in the

case of two smooth sides, D25 or $28. You can use boards which have square smooth
edges. but vou will fln(l that tongue and groove hoards. are sironger,

Now that we have presented the basic formulas and tetmmolog\ we will give
vou an example of how these calculations can actually work for vou as vou plan
vour house.'We'll also give vou some more of the formulas we've worked oul over
the years. They should provide you with some shortcuts in vour figuring. First of all,
let's say you're huilding a 26" x 32 cape. (These figures are very familiar to us since
those are the dimensions of our own cape, which we built in the spring of 1975). Our
roof has a square pitch and we chose 7'6" geilings to have room for our Shaker Hutch
which is 6'8". Therefore the height to the girts is 69"

.+ First. calculate the number of square feet of useable space in the house,
downstairs and upstairs. Because of its roof pitch, a cape only has three-fourths of
the useable space upstairs that it has downstairs. Thus, we use the length times the
-width times a factor of 1.75 whenever we want (o (a]culate the useable living space
of a cape. v

USH“\BLE SQUARE FOOTAGE OF HOUSEx
. downstairs = 26’ x 32" = 832 sq. ft.
upstairs = .75 x 832 sq. ft. = 624 sq. ft.
total = 1456 sq. ft.
Shortcut: (26" x 32" x 1.75 = 1456 sq. [1.)

PERIMETER OE HOUSE: (26" + 32') x 2 = 116’

RAFTER LENGTH: a? + b2 = ¢?
132 + 132 = 2
e 338 = c2 o
. 18" 315/16" = c or 18'4"

Round the figures off to the next highest foot for ardering pur-

poses.

f
H
&

~ The following formulas, ones we have derived, will serve as a rough guide for

calculating the amount of materials you will need, and the hours vou will spend to
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complete the'framing phase of construction. These flgures are onlx estimates, but
they are very, helpful for ballpark fxgurmg

3

-~

thick decks, multlp]\ thL useable square footage by a faclor of 4.25.

A 26" x 32" cape would have 1456, sq. ft. x 4.25 = 6188 bd. ft.
A 26" x 34 saltbox would have 1723 sq. ft. x 4.25 = 7322 hd. ft.

To determine how long it will take a skilled person to cut and raise the
~frame. multiply the useable square footage by a factor of .15 hours.
o
- A 26" x 32" cape would take 1456 sq. [t. x .15 = 218.4 hours; that
. is, it would take three workers 1.8 weeks, or it would take one
: man 5.4 weeks. .

A 26" x 34" salthox would také 1723 sq. ft. x .15 = 258.5 hrs.

DECKS To roughly detetmine the number of hoard feel of lumber in a 2
inch thick deck, multiply the useable square footage by a factor of 2.70.

The cape would have 1456 sq. ft. x 2.70 = 3931 bd, ft.
The saltbox would have 1723 sq. ft. x 2.70 = 4652 bd. ft.

To determme how long it will take you to lav the deck, multiply useable
square footage times a factor of .03 hours.

The cape de,cks would take 1456 sq. ft. x .03 = 43.68 h'rs.P
The saltbox waquld take 1723 sq. ft. x .03 = 51.69 hrs.

If you're laying a 1. irich subfloor and a 1 inch finish floor, your time es-
timaté for laying the decks will be determined by multiplying useable
square footage by a factor of .02 for the subfloor and a factor of .1 for the
finish fléor, which requires more care and time.

For the cape: 1456 sq. ft. x .02 = 29 hrs.

1456 $q. ft. x l l456hrs

el ¥

And for the saltbox 1723 5q. ft. x .02 = 3.46 hrs.
1723'sq. ft. x .1 = 172.3 hrs. '

feet to order, and there will be fewer board-feet to lay, thereby

dlmmlshmg the time factor. You.can either lay a deck once using 2 inch

; stock, or, lay it twice using a 1 inch subfloor covered with a 1 inch finish
floor. The advantage to the method of laying a 2.inch deck once is thatitis

2 practical and saves time. It's finished at once — you wgill not need to
' " move heavy appliances and furmture around later wWilen it's time to

Fl

) ‘ If you use tile in the bath and/or the kitchen, there will be fewer board

13

FRAME T() determme the numher of board feet in a- framf&vvﬁh‘l 1nch
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finish the floor. Mgdvever, if your initial capital is limited and you are in-
, terested in taking ad»anTage of an opportumtv to save money, you can
N defer half vour flooring expense till later by laving just the 1 inch sub-
. \ " floor. For example, in the 26" x'32" cape. the materials alone would cost
& \ 320 dollars more (at our local prices) for 2 inch decking-than for 1 inch
r . decking. i
& .3 : N -
C ~TIME TO COMPLETE THE ENTIRE HOUSFE This can vary to a large ex-
‘ tent, depending on vour foundation, the masonry, and the degree of
\ finish detail, but you can roughly estimate the time the whole project will
" take by multiplving square foolage times a factor of .01 weeks. This for-
. mula is based On‘ a work force of six people.

For a’cape, 1456 sq. fl. x .01 webks equals 14.6 weeks for six
‘peaple. 3

For a saltbox, 17')'3 sq. It x .01 weeks equals 17,2 weeks [or six
people. :

You should by now have made some basic¢ decisions aboulyour h()llSP how hig § %
your house will be, hbw high the ceilings will be, what pitch the roof will be, and so
on. These decisions, translated into figures, will allow vou to comrunicate with

: ‘ your suppliers. Before we take a look at how to devise your own particular {rame,
B we think it might be important to take a look at how all these pieces of the frame get
put together, thatis, how joinery works. We've chosen to discuss joinery at this point :
because we wantéx\'ou to know what is involved in cutting your joints before you - =

a

'é
)
.
:
)

i
decide how many stickssyou will need, and before vou decide what sticks will be in-
cluded in your part Cular frame. If time and labor are restricted, you may choose to

o -use simpler joinery \zmd fewer, larger timbers. If you.are working as a community
with lots of time for the project, perhaps you will choose to go full tilt in terms of the

e joinery, The “e‘(lblllly of the New England timber-frame tradition allows you to do

' " either ﬁnd still be true to its heritage. The builders of two hundred years ago had the -

same problems you will face.

oy
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6 JOINERY 4

R
Two .)‘?ar i j
Gunstock pos? ‘
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-

iy

 DEFINITIONS

- @

Joinery is the craft of cohnecting and securing the separate members of the
frame to one another by means of specific cuts on the ends and/or sides of the
timbers. Eagh of these joints has a name and Is usually some variation of a hole or
slot on onée timber, and a corresponding, matching projection on the other. Follow-
ing are definilio-ns and drawings of the joints you will most likely use.

| : SIMPI E MORTISE EAND TENON A mortlse is a hole or slot in a timber,
' and is also called a pocket, housing, or the female part of the joint. A
tenor, called the male portion of the joint, isithe projection which fits into

* the mortise. The tenon can either be a) a gentral tenon or b) a full-width

tenon. A third type of mortise and tenon 1s the tusk }omt where the tenon

o
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. ’ o HALF-LAP In this joint, the mortise is an L-shaped notch on one timber

. and the tenon a corresponding L-shaped projection. A half-lap joint can

also describe a situation in which each timber being joined has an iden-
tical and corresponding L-shaped portion removed from its ends. The
half-lap is used where joists join the sills, plates, girts and/or summer, or

“where girts join plates, and where one part of ih(\ sill joins another part
of the 5111

4 U

_j STUTTTA, STTTTTAL f“—

- DOVETAIL This is a spec’i“al_ mortise
and tenon. The tenon is tapered to fit -
‘tightly into a corresponding mortise.
This is the strongest joint for joining
two timbers at.right angles‘ We use it
to join the summer to the girts or
plates

s

HALF-DOVETALL This joint looks,
appropriately enough, llke half a
davetail. It is used to join-collar ties
to the rafters. If is also used
y sometimes to join the members of the
4 sill at the corners, or to join a corner _
brace to a post and girt or plate. 4 ! 0 ,"
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MODIFIED MORTISE This ()lnl is
. “used to join the rdftu pairs at the
roof peak.

. #

-

BIRDSMOUTH The mortise in this joint’is a V-shaped notch on the end

of a raflter which either a) rests-on the plate. or b) fits into a correspon-

. ding notch in the plate if an overhang is desired. Sometimes half of the
" “portion resting on the plate is visible from the floor below.

V L S sQuare cut
/’/tmzlr cot

OVE RI AYING Tlmbers are joined end to,end and rest on tgmbers
without the use of mortises and tenons. This system of joinery can save
you time since the timbers are simply cut to proper length and the ends
squared off. Qverlaying is usually done when framing will not be.expos-
ed, or in an outbuilding. ‘

A

LETTING THROUGH In this joint,
the mortise literally goes all the way
through the timber, and the other
timber remains uncut. This system is. ‘ =
sometimes used for ]ommg joists and S— : E—
plates -
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.

SCARF JOINT Scarf joints are used to join two timbers end to end so that

- they act as one uncut timber. The interlocking joint is self-supporting and
therefore is used at points where there will be no supporting post
beneath the joint. .

| compression_

VARIATIONS OF THE SCARF JOINT

1) true scarf : ’ . : - o “
2) half-lap 9((1rf‘[lhxs joint requires a %u{)p()rtmg post. ] e
3) halved scarf

Like the deflinitions of the parts of the frame, these definitions are mlenhonal]x
brief: They wil] become clearer to you as we describe how to cut the various joints.
They will also help you to understand the terms we will be using as we go on to the
considerations of the laving out and cutting of joints. Please remember that refer-

* ring to the glpssary-as you are studying and building will help you to avoid mistakes.

) ‘GENERAL CONSIDERATIONS FOR LAYING OUT AND CUTTING ]OINTS

-

L .

A properly executed joint will not we'aken a timber. The old-timers who built.by
the seat of their pants always used to say that if you replace the wood you take out,
the limber will not suffer for it. ‘And, conéldermg the physics of the situation, they
were right. Look at a mortise which has been cut to make room for the tenon. Now,
envision the forces which will be applied, that is, the .weight of the materials
themselves, and the load the timber must carry. Imagine how the top surface is try-
ing to compress itself, thus reducing the dimensions of the notch. The bottom sur-
face, under tension, is trymg to pull itself apart: Now, if we replace this mortise, or
fill it back up w1th a piece of wood, we can almost restore a timber to its natural

state. ‘ . -
’ . f%erated Z)ram/y]

T~ Tensipn
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The forces can no longer try to reduce the dimensions of the mortise. They
amust, in fact, disperse themselves over a large area of the timber!

If, however, we put pieces of wood into mortises that were just slightly smaller
than the pieces. the timber would begin to arch. Suppose. for example, we cut 16
notches and put back pieces that were 1/16 inch too big, the top dimension

W nn]rl i}’\nn hu 1 InPh l‘l‘rgnr f}\’ln tho hnH()m_ ﬂf course, th}s dOes not qu‘l}dll‘y

happen hecause the wood becomes compressed. What does happen is that a stress

force has heen put on the'top surface to offset the compressional force. This situa-

tion actually makes thetimber stronger than it was in its uncut state, since an arch is -
created.

E xpggemted Dmm/y

T }115 tends to gffet the load force.f —_—

The unnatuml forces applied to the frame while il is being raised are 1ncred1-
ble. It is being pushed. pulled, dropped. hammered, mauled, temporarily braced,
driven into place, straightened out, used as staging for the next bent, or as a trane
for lifting timbers to the second and third stories and roof. When the frame is finally
in place and properly braced, the processes of sheathing, decking, trimming out,
plastering and the completion of other finishing stages add more and more material
and mass. And yet, the frame is strong enough to bear all this. Consider the attack of
the hammer alone. The swing of an ordinary hammer on a nail is 1000 pounds per
square inch for-the-instant that it hits the nail! The combined forces exerted by%he
people living in the house and the climate outside it are not ag great as the stresses it -
endures during construction. As the old-timers used to say, if the joints will hold
together while the frame is being ralsed they will be strong enough for anythmg
that follows

~i, As we stated earlier, early builders made a continual effort to restore the
-“original strength of the timber, Consequently, we have uncovered joints made one

and even_two hundred years ago that are still good and tight. The bu11ders responsi-
ble for thege-joints had the kind of intuition that distinguishes the craftsman from
the mechagic. - ‘

The holyse frame is like a piece of furniture. {In fact, as we explained in
Chapter 1, the same joints used in good furniture making are simply greatly enlarg--
ed for the timber frame.) Both a fine deacon’s bench and a timber frame reflect the
skill of the craftsman, who has understanding of the complex forces which these
structures must resist and who has a desire to create a finished, exposed product
that is both functional and beautiful. o

To achieve this kind of strength and quality, there are several 1mportant con-
siderations in laying out and drawing the lines for all of these joints prlor\to cutting.
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Organization

STACKING Your timbers and other -
lumber should be stacked in piles by
size and length. Use 1 x 2"boards to
separate layvers of timbersand leave
spaces between all timbers so that
air can ciréulate throughout the pile.

r

Stack all of your joists in one pile, all your posts in_another, and so
on. The timbers should be-accessible, and be arranged so that you have
room to maneuver around the piles, and so that they are as close as possi-
ble to the site. Tools sheuld also be organizéd and kept.close at hand. It is
convenientto have a covered box in which you can store tools overnight.

‘ /

CHOQSING THE IOC/\TION FOR JOINTS ON A TIMBER For each
timber, a decision must be made as to which face or faces you will wint
exposed in the {inished frouse. We thinkof the timbers as hvmg having
romple\uons and coloring and textures, or grains. Thus, part of your deci-
sion can be governed by aesthetic preference, and part by- structu{al con-
siderations. Most timbers have a crown, or convex curve. The crown can
curve slightly or be quite bowed. A slight crown is desirable since arched
timbers, as we mentioned before, are stronger than straight ones. On a
timber which will lie horizonfally, the joints should be laid out so that the
crown will be on the top of thé timber. A timber which will stand vertical
is usually shorter than one used in a horizontal positien, and thus the

. position of the-crown is less critical. You can ignore it altogether on d
post. Knots are weak points in a timberi and they can cause the timber to
twist in the Fomp]eted frame. Knots also interfere with the proper cutting
of joints. Intere&trngly enough, our forbears used to cut the knotsaput of.
their timbers, which really didn't help at all. Avoid cutting a joint, if
possible, on' a tl‘?;

1 ting a major,- horlzontal timber which has both a large kﬁot and :a
* pronouncéd crown, it is more important that the knot, rather than the
tcrown be on the top face of the timber.”

We want'to stress again that it is 1mp0rtant to think of the framé in all stages of

its development.as gart of the finish work. What you mark and cut on a timber even-

%he markings and cuttings of some ather tilmbers that will join it,

and then to the finished interior. Think of the joint as “contained” in the rough, un-

cut dimensions of the timber. It is only for you to uncover it. It was Michelangelo
who said that .sculpture is simply a mattergof takmg away the excess.

Measuremept Definitio-ns ‘ ; .
“.To develop a conmstent system of measuring and laying out a lomt there are
some temk__ numbers and relanonshlps you will always need to know for each joint,
It will help to refer to the labeled drawing.

ber face which Has large knots. However, if you are cut-.
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WIDTH OR SIDE This refers to the
larger dimension of a given timber,
that is. the width or side of-a 8" x 12"
timber is 12 inches.

THICKNESS This lePF“;M[O the

smaller dimension of a given timber
(8 inches in the example).

»

LE \( TH This is the measurement from one end of a llmber to the other.
INSIDE DI\IPNSI()\’ This is a measurement of the dlslan@e between
two parallel timbers to be omed by a third.

, . OUTSIDE DIMF\’SI()\' This is a measurement of the distance between
T two parallel timbars to be ]omed and includes: the thlckness of the
timbers themselves..

CENTER [INF ThlS measurement is found by lomtmg the line runnmg
down the mlddle of a face or’end of a timber or ]omt :

~ . f -~ -

Inside dimension — ‘
Centerline dimension |
Outside dimension ——

SHOULDER This is the area that
remains after the waste around a
tenon has been cut away from a
timber.
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HAUNCH This refers to the part of
the whole timber beyond the
shoulder which is to "be let into
another timber.

-

~

| o
7 ’
/ﬁaunﬁ./}ﬁ'lz"(L’ D

Procedures and Relationships . oo

- -1. All measurements for any given joint should be accurately figured and

written down.

2, Devel(-)p a consistent pattern or sequence for measuring and cutting joints,

This is important hecause timber sizes can be irregular and humans can he
) "inaccurate. For example, either decide always td cut the tenons first and
. . the mortisés second, or the mortises first and the tenons second. We recom-
) mend cutting the tenong first and then the mortises to match. Otherwise,
you are trying to measure a void. Also, by cuttingsthe tenon first, you can,
in many instances, lay out the mortise simply by tracing the tenon’'s dimen-
sions on the timber. For example, when you set the braces, which are small- -
enough to hold in place, you can trace around the tenon to lay out the mor-
tise on the post. / ‘

I .~ . 3 Tt helps to have the ends of each timbegr ‘squared off* to final, overall
length. When we explain cutting specific joints, we will describe a system
. S ~ for marking and squaring off the timber as part of the whole process of cut-
ting the joint. In the meantime, squdring off the timber end should be con-
sidered part of the system of cutting joints. * - .

- 4. The reason for developing a system is to establish a consistent point of
reference for yourself. On the summer, for example, we choose to start
laying out between the girts and then proceed outward. On girts and
plates, we chogse the distance between the posts as a reference point and
lay out toward. the ends of the girts and plates, or center lines over the
posts. . ,

3 - J

W

Measurements

LN

= As an illustration of the measurements and relationships necessary for a consis-
o tent system of joint layout and cutting, we will show the summer timber joined to
y two parallel girts. The summer’s dimensidns are 8" x 12", the girts are 7" % 9" and

they are 14 feet apart in the frame.

~ . . . e
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fxam{a/e of Relationships - Summer to Gires

Joises

- : Overall length of summer = 14'7"
) § = thickness of summer = 8"
T = width of summer = 12"
Z=1/60f T =
.V = thickness of girt = 7"
U = width of gigt = 9" .
W = inside dimiension = 13'5" N
X = center line dimension =44
Y = outside dimension = 14'7"
: R = 1/2 thickness of summer = 4"
. Q ="1%" haunch i
3 ‘ : (Shoulder to shoulder of dovetall W+ 2Q = 13'8")

LY

" The girts must be 1 to 2 inches thlcker than th‘e summer when all are in their
final positions. One to 2 inches must remain below any joist busings on a summer,
girt or plate. A post must provide a shoulder to all timbers that will rest upon it.

B &
L. SUMMER
i B
12" difforence

There are many exceptlons to all of these rules, but here we have been dealing
with the norm. In the next chapter, as we discuss laying out and cutting )omts all of
these relationships will become even clearer. Remember that wood is the “prince”

‘of building materials. It is strong, flexible, workable, and it takes a finish well. But

most 1mportant of all, it is very forgiving.
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7 LAYING OUT AND
CUTTING JOINTS

Y-,

o The mortise and tenon form the basis for almost all joinery, and comprise the
earliest joinery system known. The mortise and tenon joint was crudely cut in the .-
Stone Age some six thousand vears ago: Most other joints are variations on this
theme. For example, the dovefail joirt has a special tenon located on the top side of
the timher rather than encased within it, It is 1mportanl to legarn, first of all, how to

s cula basu: mortise and tenon. I .

2 : W

TOOLS =~ *

Yo will need the following tools for laying out-and cutting jeints:

LI TV
framing square

framing chisels (2 inches, 14 inches and 1 mch]
. carpenter’s mallet
hand saw (6 or'8 pdi'nt]
7 hroad I}atchet
e ' o ~ combination square
. ~rule
circular saw (if using power]
chain saw
rabbet plane
- carpenter’'s pencil coL *
corner chisel ’

i*
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*

LAYING OUT AND CUTTING A CENTRAL AND
FULL-WIDTH TENON

The degree of stress, strain, weight and pull a joint must withstand in a finished
frame will determine whether yvour posts require a full-width tenon or a central
tenon. A full-width tenon is the stronger of the two, and should be used in situations
where the stress is exerted both by downward welghT and.-from lateral pull. For ex-
ample, the full-width tenon is used to join the major pasts to the sills, girts and
plates, and to join the rafters at the ridge. The dlstmctl\e difference between the
full-width tenon and mortise, and the central tenon and mortise -is that the full-
width joint is usidally pegged upon installation. The joint must be accessible in order
to install the necessary trenail after it is assembted.

A central tenon is also used to join posts to sills, girts and plates, but for the most
part, itis used inintermediate positions where the main forces are ones of compres-
sion. In the days before nails were widely used. a central tenon was also used for
ench stud to join it to the sills, girts and plates. This ]mnt is mainly used to hold an
upright in place. -

ﬁ\lﬂ‘;

Using Hand Tools

SQUARING OFF Ttis 1mportant hat the ends of eachwtlmber are squared
off. - ,

1. Mark a “squaring-off” line on each surfage of the timber with a fram-
e ing-squaremaking sure that-all four lines meet. . .
+ 2. Make these marks as close to the rough end as possible so thal you
; _ don't waste wood. Later on, when you make these cuts, be sure to cut
straight through all four lines. .

3. Using the frammg square, mark and measure the length of the tenon
on all four sides of the timber. The length of the tenon will be half the
width of the timber rece1v1ng it. For exampleggsmg a6 x 8" sill, the
tenon on the post would be 4 inches long. -

N ’ N . : £

Sasuared- gff lines

‘Z)mwﬂ;'m-ﬂ%".fqmru

Draw p‘é—@:qm're o B R 4
ond to B, Be ° Vil —
.. ‘Z?raw J@k’! to correspond toA-F . . gnm length ¢ i tenon_.

[
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. Tomark the width of the tenon, set the combination square to dimen-
- : sion “N." The wid}h of the tenon will be one-third the width™of the
' timber having the tenon. If the timber is 6 inches wide, the tenon
would be 2 inches. Connect the lines drawn in Step 2 with those
drawn in Step 1 at point N. )
g

y )
. Full width " tenon__
A CQUITING THE TENON
1. With a saw, cut out the excess.

First, make the squaring-off <ut.
If you are cutting cross grain, use
a cross cut saw, or if vou can.
manage it, a bucksaw. If you are
cutting with the grain, use a six
. point or rip saw. Of cdurse, a.
chain saw cuts with the highest
degree of efficiency, o

' o ey,
A { -
A IROSSY.
. » ’ . v O
IPEENCS B Y,
2. Continuethe lines youmarkedin - . . " .
Step 3 (above) so that.they con- — ’
‘ nect on the end you just squared '
off. Then, saw the tenon. P




culs.

A

LAYING QUT AND

3. To make a central tenon, rotate
the timber

4. 'Cut the shoulders,

CUTTING JOINTS . - . AT

v

Shoulder
. — Tenon_ -
and make two more 3

N
A

KR 5. 17 you are cuttigg a full-width tenon, clean oul the corners w_g‘j.th a
- (hlsvl o : v ’ . T '
~ 6. Ifyouare cutting a (enlml tenon, rotate the.timber and make the dd
ditional ¢uts on the nthor two sides for the shoulder.
. i
1
&
7. Clean out the wasle with a chisel. K N
— Using Electric in;Jr ,; o - e e
l._ "Proceed as in the squaring-off section with Steps 1 and 2. .
B ,2. ~Far Step 3, 1nstead .of setting dlshme " on the combination square,
B seta circular saw:to cut toa d,epth of that distance. Make saw kerf{s, or
slices, 1 to 1Yz tnches apért. Using our example you would set the saw ~,
for a 2 inch deep cut. Then/ rotate the timber and repeat the kerfs on-
the other side. .
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3. Clean oul the waste with a broad
hatchet or framing chisel for the
full-width tenon.

E]

4. To make a central t&non, repeat Step 3 on the remaining two faces
e and clean out the excess wopd as before

- Special Uses 6f the Framing Square

tenon. However, there are shortcuts which will save you time and help_yqu to stan-
dardize your,system. Learning to use a framing square is one shortedt. The {raming
“square blade is 2 inches wide. Lay the blade flush to’the timher edge and make a
mark. Do the same thing on each edge. Since you will always-be making a mark 2 in-

size. Thus.-the tenon will always be 4 inches (27 + 2") narrower than the ‘averall
width of the face. For example. a 7" x 7" post would have a 3 inch wide tenon. If you
use a 6" x 8" post. the tenon will be 4 incheg' wide. If we had used the traditional
method, the tenon would havesbeen 2.3 inches wide on the 7" % 7" post. As you can
see, this would be a more difficult measurement to lav out and cut.

Actual dimension of tenon is oW the resul
’ .cf mm&t(fgﬂj OUE - the Wd.s‘zle—-/ ej 7R or 7" less 473" tenon_

LAYING OU:I‘ Ay CUTTING MORTISES

. . ” . -

% .

" The first step in laymg out and cuttmg a morhse is to choose the areas of the
timber which are to house the tenons. Again,it is importaht to keep in mind which
_ surfaces, if any, will be exposed, and the load the tlmbers will be carrying, and the
" location of ctown and knots. 5. - ro-

[Jp_to this point, we have presented the (raditional techniques for laying out a

ches {rom any given edge, the sizes of the tenans will vary according to the timber
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‘Mortise for Central Tenon

1. On the surface that will receive
the tenoni:-mark out the dimen-
sion of the post.

A

[

Locate the center point of these .~
. post dimensions by drawing-the
two diagonals. ‘

o)

Measure the finished dimensions
of the tenon and locate them on
the lavout for the post: uding the
center™poinl as your. point of
teference. These lines, drawn on
‘both sides of the center point,
should be equidistant and
péarallel from the point to the
lines representing the dimen- .
sions of the post. '

r

4. Using a drill bit equal to the

thickness of the tenon, bore to a
point deep enough to receive the =
lenon. )

=

&
5

5. With a fré/ming or mortising
chisel, clean out the waste, so
that the hole to receive the:
square tenon is square.

s

- B

o R
pio
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~

Mortise for a Full-Width Tenon

. - . ’ AN
1. Proceed as you would for a central tenon by niarking out the dimensions of the
post. Here arestwo éxamples of several possible mdriise locations. N
1 . - . 3

(a) " on a horizontal timber
(b) on a vertical timber

A

éa.re dimensions

/ i )

*2.. Now lay out the center line of

. . those post dimensions so that it

proceeds in the same” direction

e " that the tenon will lie.

. ¢

3. Next, lay.-out the tenon dimen-

* ,sions equidistant to the center

. “line on either side of it.

£ .

. n [ . R -
. o by R
. - . , \ ;
. L ) )
- . * . - Py
. . . o
e 3 . : I
. - v .,
. ‘. o [
- R . ‘ . ’ . - . =
. . ) el . -
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4. With a drill bit equal to the thickness of the tenon, bore a pocket deép
enough to receive the tenon. With practice, you will find that the
tenon will fit the mortise more easily if the mortise is cufjust a shade

larger than the measured dimensions. This small measurement is -

really indefinable, and is known in the trade as a halr

). the waste as you did before.

o N

Special Uses, of the Framing Square

Clean out

When, ldymg out the mortise w1th a framing square, it is not necessary to find
center lines. Simply use the blade of the square to measure 2 inches from each edge

of the base dimensions of the post. ' -

dimensions /"

oo 4

SPECIAL SITUATIONS

When a-mortise and tenon joint
* is:used to secure a girt to a post, there
are often other girts enteting at the )
~~ same place. You must consider the g
" order in which you will assemble the '

joints since this may affect the length
of a tenon and the corresponding
depth of a mortise. The drawing to-
the right illustrates the order of
assembly. ‘

™~
SN

N} N
' i i [—
A
h . ;/ 4
e . -
- ' Ky E
. N P
| §

it
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o & \ ' : P ‘ I, !
In any multiple joint situation, '
the length of the tenon is still deter=

mined by the basic rule, but with
some changes When three girts enter

#2. Hortisé orat}rtrﬁtrr

a post in the same area, you can @ il r;no}r)r:%rme-}

“either shotten the tenons a hair, or |32z ‘ y

’ AT . ' #/ Horcise for the abo | Lju, 2 tenonfmor s

sel the mortises slightly off center. tortise f b sct at cng of ¥/ tenon
~~ o ’ - 5 ) N ,!

Again, we emphasize that every

. step in the prqcess of cuttlng and

joining is importantin relation to the
total frame:

. The framing square can be used
“~._—tomake-the.adjustntents in this mul-
" tiple joint situation. The tenon can be
.-~ made shorter and the mortises

shallower. For example, if you are
joining a 7" x 7-post tc 7" x 9”' girts,
-make the tenon 2 inches long and the

= . / ol

A : M

This shortcut is, both accurate and timne- savmg Nto matter what the dlmensmns
' of the timber are, the tenon will, always Tit the mortise, given a reasonable amount

of sklll in cuttlng the tenon. The constancy of the frarmng square helps to reduce

and stlll have a'timb

that can do the work of j ]ommg and supportmg, 50, rnake sure ’
that you “don’t cut aw

too much For example if a post i85 x 5" and you use the 2.

i / “would on]y/be 1 ipch .wide. This size tenon!is not’ large enough to do the )ob
N E Howeverﬂf you.uge the 1% inch tongue of the square instead, this would leave a 2 -

gop constant measure for the tenon of a 4" x 4" " post. - @

o / S "FINAL S'DEPFOR ALL METHo‘DSx \ \\

P4

The final step for ‘preparing any tenon’ to be 1nserted in<ar mortlse is to"
champher, ‘or shave off, the edgeS\ the tenon. You should do this as a
precautionary measure, since it is difficult to pu]l a joint apart once it is.assembled.
The tenon might not fit because of some stdll piece of wood left in thé bottom of the

- mortise. Ttcanbe disheartening to see how much trouble one smally plece of shavmg.
or a ragged edge ‘can cause. oy TR

. mortise a corresponding depth. . - T ) R
N a. i . . N

/f.s[ lxrfly cnter © @

-

ingh e”non whlch is adequate. The 1inch'blade of a combmatlon\square wouléfbe a
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orners have been knocked
C CHAMPHERED ﬁ

" LAYING OUT AND CUTTING A HALF-LAP JOINT

. S Cy . ‘

The half-lap joint consists of an L-shaped tenon notched out of the end of a

" timber and a ‘gorresponding L:shaped martise’in the receiving llmber Following are
. some formu]as for-determining the length of the tenon.

3

1. When ]oimng a joist to a girt or ~

" " plate, the length of the tenon is

— one-half the thickness of the
- receiving timber.

2. When'joining one sill timber to
another, or one plate to a girt ata
corner, the length of the tenon is
equal tp the thickness of the
receiving timber. '

>
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3. When two sections of the sill are
" joined end to end, the length of’

d " the tenon is.equal to the length of

the mortise. ‘

This situalion does not necessarily occur in every frame.

——— —

4. When two sections of a plate are
- jeined end to end, the post —L —

" beneath must be 2 inches wider ! ! T

_than the length of the lap. If itis- ' ‘

not possible to have a post 2 in- Fp‘—*
ches wider, then it is necessary to 0 -
- shorten the lap so that the jofrit is SN P=1L+2
, adequately supported by e T

-, post. L \
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The lap must'be at least 3 inches long. However, you must make some
judgments before deciding to use any of the preceding rules. The
situation of joists coming into hoth sides of a timber usually occurs on
a summer or chimney girt. Both of these timbers must span a long, un-
supparted distance. There must be enough wood left between the
mortises (distance A" above) so that these large timbers are not
weakened, For instance, if we were to apply the rule-that the lap, or
tenon, be one-half the-thickness of the receiving timber to the case of

. : an 8" x 12" summer, we would find that the summer would not have
enough wood left, after a 6 inch mortise was cut away, to enable it'to
bear its load. SO we would make the tenon 3 inches long. If joists are
» being joined on both sides of this summer, it ig obvious that 6 inch
. mortises on both sides would definitely not leave an adequate
amount of wood. Therefore, the rule in this situation is that the dis-
tance between the mortises (distance “A) rm;“st be at least 6 inches.
. N

6. When one large major timber
joins another, for example, if vou- - _ .
are joining a girt to a plate, or a & ) G\Q‘ e
summer lo-a girt, you may need a
mortise that spans the entire
thickness of the timber. This
joinery is called ‘‘letting
through.”

Laying Out and Cutting the Lap

The half-lap tenon is ong of the easiest joints to cut. Figst, decide what length
the tenon wi]l be. .

1. Mark the squaring-off line. g top

2. Determine which surface of the
timber will be the top, and
decide whether the lap is to be on D D
the top or the bottom of the
~ timber. Nexl; find the center of
the timber's side (D).

o

\

3. Measure the 1ength.of the lap (L)
from the squaring-off line.
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4. If the'lap is located on the top of to be removed:
the timber, turn the timber over — :
so'that the portion to be cutaway ¢ , bottom_
is. more accessible. We always
mark the por ion to he removed
with an “X.” It helps us to dis-
tinguish clearly between what is
to be removed and other layout

k_ markings. o o top

5. If vou are using hand tools, saw
the squaring-off line.

6. \ou may make several saw kerfs lo depth and then Chlse or axe out
the necessary portion. Or,.use a tip saw to saw from the squared off
end*to the initial depth cut. Then use a broad hatchet.

s gthout |
amnzctag] 2 & 3

A

\ >
&1‘1’)‘ )

==

 bottom—

o
(T

B}

(@

st cut . 3rd mtéoﬁra}{te 2

o]
If a power circular saw is available, make thie square cut as usual,
and then make the length and depth cuts. Turn the timber on its side’
and saw down the center line to the tenon length on both sides. Final-
ly, saw down the square end, if necessary, to connect the two side

. cuts. . ;
‘ -7. The remaining.portion can be knocked out easily and cleaned up w1th
a hatchet or chisel.
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Laying Out and Cutting the Mortise

These mortises are basically prepared in the same way as the other mortises we
have discussed. When joists are joined to girts. plales or summers, they are usually
~ gpaced 12 lo 39;_,inches aparl, on tenter. It is imporlant, therefore, to lay out all the
centers for all the mortises before laving out'in detail any individual one. The half-
lap mortise is cut out on the edge of a timber. This location makes the mortise more
accessible both for boring out with a bit, and for cutting with a hand or circular saw.

area to be
——____relieved .
. \

Clean out-the pocket with a framing chisel. Again, this process is made much easier
by the fact that you can approach the jbint from bpth sides.
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. . .
Special Situations

There are some modifications to the simple half-lap just as there are Tor any
joint. First, when a half-lap is being used over a corner post, the traditional method
is 10 cut two small tenong on the top of the post to tie the three timbers together. A
corresponding mortise would then be cut in each of the two lapped timbers.

; . , .

K3

- For. the sake of convenience and consistency, the tenons in this situation would be
equal to the depth of the lap. S

A second modification of the half-lap joint occurs when three maj'or pieces, for
-example, two plates and a girt, are to be joined over a post. Proceed as you would.
" for the half-lap -over the corner post,-being aware, however,.that the plates must

share a tenon on the post. The laps, therefore, must be one-half the normal length.
~The girt would have a mortise to house the smaller.tenon o the post.

a

-
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& .

. THE HAUNCHED HALF-LAP ]OINT
. .

The haunched half-lap joint is simply a regu ar half-lap with a modified mor-
tise With the haunched half-lap, it is very important to plan ahead. You will be in-
creasing the inside dimension of this timber when vou cut the haunch. Therefore,
when you select a stimber to use, it musl be long enough to accommodate the
haunches and still span the neces$ary distance between the'timbers. A4 an example,
let's say the haunches are to be1'z inches oneither end of the timbek. The uncut
<1mbe*r then, must be 3 inches long.,er‘ than the final 1ns1de dlmenqmn\; »nll be.

Recall the e‘mmplc of the e -
relationship of the summer to girt: i o
the inside dimension of th¥® stick ‘ -
would be the length shoul,gh‘er to | rside dimension_
shoulder. L :

" N \ s e oyerall Ityyrlp

a

. Special attention must be paid to
the lavout of a haunch tenon. The
morliseis simply a half-lap egual

1o the length of (he haunch, cul
into the receiving timber,

2. The tenon's overall. width and
‘thickness are. also laid out. It is-
helpful to lay out the. ling that
represents the bottom of the lap
as a guide for both. bormg and

_chiseling. To relieve the mortise,
“proceed as.you would for a sim-
ple mortise. First, saw out the
lines. "Then boré oul the waste.
Be careful with this step, since

" the depths differ. Also, it is ad-.
‘visable to bo‘re in from the side
rather than from the top. o :

t ‘ . @
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LAYING OUT AND CUTTING A DOVETAIL JOINT

.

" A dovetail joint is used primarily’ "o join the summer timber to other major
timbers, such as a plate and girt. The dovetail shape insures that the joint is so
secure that a trenail is not needed. The complete haunch of the davetail rests inside
the mortise. Thus, the tenon 15 as long as the receiving timher is wide.

Laymg Out and Cuttmg the Tenon

The dovetail is an e\ample of a hdllﬂChed half-lap. Its layout is basically [h@
same. It is used. however, quite differently. It is generall\ used to join much larger
‘and heavier timbers. Therefore, it {s important that ‘dovetails flt the first time
around, because once you start to rdise a summer, it is difficult to move. much. less

“Femove; the joint. We choose again to cut the ténon first and to use ils measurements

for the' layout of the mortise. [Jsing thé measurements of one partof a jojnt to deter-
mine lhv size of lh(’ other part is a good way to check vour overall layout. Many
small inaccuracies can develdp from tools that-are slightly out of square. pencil
lines of different lhlrl\n(*ss(*s and timbher dimersions that vary.

1. Chooge your stock. lm’:ntt‘: possible crowns, determine which surfaces
1o expose, and check the overall length of the timber. Then, lay oul
the haunched half-lap. The enon length is the full width of the
timber into which it will be mmllsul Ius the dimension of the
haunch. For example, if a’girt were 7 " the tenon would be 54 in-
ches with#wa 12 inch kaunch. )

Lay out the dovetail on the top surlace. We choose to use the 2 inch
blade of the framing square to determine the taper if the summer is

thicker than 8 inches. If the thickness is just around 8 inches, we use
-the 1% inch tongue. Make a mark at the point where the 1% inch -
“tongue or 2 inch blade meets the mark that corresponds to the length
of the lap 1A). Connect this point to the end of the lap at he squaring-
“ off line (B).

158
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.. 3. Proceed first by cutting the depth, the‘lé'ﬁ*éth and the squar‘i.ngloff
lines. Make the two dovetail cuts, stopping at the shoulder.
4. Set your saw to a depth of 1% or 2 inches and cut the shoulder, stop-
ping at the dovetail line. You can use a hand saw.

5. Take out the waste left from squaring off. Clean out both the lap emd
the wedge up to the shoulder

Laying Out and Cutting the Mortise

lap.

. 1. Determine thre location of the mortise qn the timber and use the
dimensions of the tenon to mark‘dut the entire hali- lap and haunch. -
Then lay out the depth of the haunch, the 1% or 2 inch doveta11 and
the depth of the lap. -

LAYING OUT AND CUTTING JOINTS E ) ’ . .47

The mortise of the dovetail joint is much like the mortise of any haunched h’ai-f;
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1
Inall joinery, it is important to im-
- : agine the joint inside the mortise
o before you begin to remove any of
the-waste: If you cdn envision this, it
becomes easier to see what and how
much must be removed.
, ;
2.0 1 yvou will be using a circular
saw, first set it lo the proper
depth and saw the davetails. In
this case, you can- saw right
through and riot worry about the,
shoulder, since it is going to be
removed anvway.
@,
-+ . 3. Then set the saw for the depth of .
P the haunch and-:very carefully
“ . cut the haunch lines “out.
N (Disregard this step if you do not*

use a circular saw. This, par- /a
ficular cul requires “burying"
"the saw by lilting the guard, and
is only Tecommended for- ex-
perienced carpenters.) ’

pe

4. Next, bore out the remaining por-
“tions of-the joint to proper depth.

.
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s, Finally. use a fmmmg chisel to cut out the’ rei‘nalmng porhon of\mood
; and, fo (‘lean the p()(’ket out. Start with the hatnch area and move to

“ . : : the hp area. T ‘ w :
. ‘.. hd i ' L bt e . ' T
, ) ) . e . N . ",-,_ . . .
. 2 . ‘f‘ﬁ L -~ s . - ‘:f}f ’
= Tt £ < &R v w \\\"4\ i LR o . y
: £ 5 o Ler
) o . . ! S 2nd laf: cuts
, I
} N -~ A
'6-‘ !
x‘_‘,.
- 3rd cuts + clean
. out

L

6. Before hringing the joint t home, mdkL -sure that the mortise is flean*

“and that the inside corners of the ddvetail «re thamphergd so the
tenon does not become obstructed. s .

- I ; R i
SN e

THE SGARF JOINT

Th() ‘;tr(’ng th of [he 5T arf joint d[)pIO‘(lmd[CS as-hearly,as possﬂ)le the slrength of

a whole, uncut timber. The degree of strength will depend en-which searfjomt is ug:
ed. The simple scar{ jaint, »which is not-used in Hmber work, must be glysd and
screwed. It is genera lly used for"Boat masts and furniture. Forthis kind bf work, the
length of the scarf is 13 hmes the ‘width of the 'lurnber makmgl 1mpract1cal fov
framing. ’ - : -

For timber frammg ‘the tradltlonal true scarf )omt the half‘ed scarf, and’ the
quently used-scarf joints. These three vary in tHeir applicatipns and complexity: All

.= o keep them from being pulled apart. . R LI

N
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double splayed scarf (which is a modification.of the halved scarf] are the ‘most'fre: 5y

A . are unable to resolve the tensile forces naturally and. therefore rely on ‘bolts or pegs

%




4o : i

They all resist compressive forces and the latter two resist transmonal forces to
-a greater degree than the first. - .

1
¥

compression .~ R co_mprem'on_w:

‘4

The ofily two scarf joints that resist’ compressmn transitien:and tens:lle forces
- _are the tabled scarf joint'and the double tenoned scarf Both- reqmre wedges which,
. in effect ‘'pre- stress” the ]omt R . L

PP The Iavout for all _t,hese ]omts is hasmallv the & same. Ftrst make d decision about
;- - ° - whichjoint to use, comsidering the forces il is to Tesist, the size of the timbers being
RIE used, and the location.df the joint in the house. Seconid, locale the center line of the -
A0 joint with’ respect lo‘the ovérall 1ength of the-timbers bemg joined. We will use the

50 ' THE TIMBER FRAMING BOOK

© .. ** . Thalvedstarf as an example smce 1t mco\rporates portans of both the true and dou-
e b]e,splaved searf ]omts Cet g S

RN : ot . .

"a“, "7: S _ The overall length of the scarf 2%, depends on the size of the ttmber
B -.éf."'{. . =% _ =< Aratig of three to faur timés the width will- serve as a good formula
7 0% 0 . - for determining this length, Therefore, w1th an 8" Wwidth and Tatio of .
P R - “three, the overall length is 24 inches for {he scarf. (x would equal 125
ome T - o ',mches) Each tlmber thef, must be 1 foot longer than the distange-
sri e st span. In"aur eXarfiple; Timber A plus Tiinber B isa span of 20
Cew oo e # 7  feetand the center,dine ofthe’ joint occurs at a pomt g feet from. the

- .0 7 == end Therefore, we need one tlmber to be 10 feet long and the ether to
D be 12-fegtlonge o oy -

P‘ - l >’l" N \,' .
erall leanblrs T I N
L ] T - B = i R
i . )’ 5'-
{1 e
. I N Al
ER .

~e
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R




¥

B
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ra

One-half the length of the scarf is
measured on either side of the
center line. Lay out the depth of
the scarf, which is oné-half the
thickness of the timber.

Lay this center line oul on hoth

top and bottom, using a combina-
tion square. Finally, lay out the
diagonal line on the sides of the

timher. Mark igside [from .top.

post end to bottom center end of
timber first, and then mark on
the outside. Just reverse from‘the
bettom.end to top center encd:.

v

v

squeare-off line-

jvack smrf lenqeh.

) 54

A

T
o of rimh;Lj

2 ar 10" measure
\T\\'/;' o

ar
~L A9 9 measure

. square: otf line

4. To relieve the waste, simply saw the diagonals to the certer of the

thickness, rip (saw]’ down the thlckness line to the diagonal line and

remove.

t

The matching timbenp, B is approached in much the same way. The
difference is in the length of the timber, and the joint is just the op- -

posite.

T




. girt may in faclt measure 72" %
“inch thickness, some portiong of the joint will be too large. Therefore, always check
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: : A FINAL STEP FOR ALL JOINTS

Because rough timbers are generally oversized,_ it is very important fo box the
joints where needed. Often somg portion of the joint will need to be shaved or plan-
ed down before final assembly. Otherwise, if the joint s too large in dny of its parts,
other portions of the joint will be spread apart and enlarged. For exagple. a 7" x 9"
9", If the measurements for a lenon are hased ona 7

these critical dimensions afd make alterations if vou find they are incorrect.

B

: by thing bopond can—~ I
. - vyord can !
o . ‘ be absorbed of the haunch 5 \
: e 75" timber with a 6" dovetail | l

U ® L1 haandhor a 7 timber with a < ]
B 6" dovetail '+ 1" haunch ete.’ .

_ Tw}geré'e are, of course, many other joints used in timber framing. With the joints -
we have discussed, however, you should be able tg frame a house. Any other
joinery you might use will be modifications of theijoip’fgwe‘have discyssed. You will

~ be able to make these joints fit your specific needs at ydur building site.

—

. -

[
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e

8 LAYING OUT AND
CUTTING BRACES -

.i‘*

R e

Braces are the smallest members of the timber frame, yet, because they help to
make a structure able to withstand the forces of the'wind, they are among the
frame's most important memBers. When entire walls were composed of stone or
masbnry, braces were unnecessary because the mass of these structures made them
resilient. Stone pr masonry frames were braced by buttresses. When lighter wood
frames were developed, some method for resisting wind pressure had to be
developed The carperters borrowed a concept from“shipwrights who used the »
“knee brace” to make their boats rigid. Knee braces were desfgned to conserve in-
ternal space, thus their use in buildings allowed for more f‘ioor and wall space,
- which in turn allowed for windows and doars. - ‘

4

-
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A structure must be both stable and rigid. To be considered stable, a struc(ure
* mustibe immobile in respect to the earth. The live load of peuple and their.
. possessions, and the dead load of the building itself, mcludmg a'large chimney and

* fireplaces, are all downward forces which help to make a structure stable. The pull
of gravity directs these forces downward along the posts to the foundation and the
garth. To be considered rigid, a structure must be immobile in respect to itself. An
unbraced rectangle, however heavy it might be, lacks rigidity. Its shape can easily

- change to a parallelogram w1th0u\ its dimensions changing.

| — 20
o | 0

Compare an unbraged rectangle to a triangle. A triangle cannot change shape
withoutal least one ¢f its dimensions also changing. Braces create triangles which in
turn create a rigid structure. .

What we are bracing the frame against is the force of the wind, which can be ex-
traordinary. The formulafor determining this force is P = .00256 v, where P is the
pressure against a surface in pounds per square foot, and v is the velocity of the

~ wind in miles per hour. Thus a 50 mile per-hour gust could apply 6.4 pounds per .
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LAYING OUT,AND CUTTING BRACES

w
w

square foot. If you had a 17 foot wall that was 40 {eet long, there would be 4,352 '
pounds of pressure against it, not including the pressure on the roof. Although this is

_a simplification of the tolaksituation, it is clear that the frame somehow must with-

stand this degree df ferce. A 50 mile per hour gust tends to lift, twist, overturn,
and/or bend the building. as well as press against it. A large structure such as a 30 or
40 foot timber frame weighs some 50,000 pounds and could withstand the 40,000
pounds of pressure and the 10,000 pounds of lift forces that are created by a
hurricane. It is remarkable and sofnewhat ironic that with technotogical advances,
Jbuilders can construct a prefab halise i a factory, ship it down our roads and place
it on a foundation without its developing a single crack in a window or the
sheetrock. and then have the whole thing blow away in a bad storm beraust: of its
fundamonta] mﬁtablhl\

. There are é,omo geneml rules to ohserve regarding effective bracing. The brace
sh()u]( he ahout half as long as the posts, and placed at a 45 degree angle to the post.

All the corher posts should be braced from the post to the plate or girt, and to the sill
or plate or girt. Itis important that braces are placed so that they oppose eac h other.

&

j/rt or p/dl‘é’ ‘ -

In a properly built Toof system, one rafter bracesthe other. Though the raffer
pairs push against each other, the pairs could still topple over. When king posts are
used, braces can be placed from the'post to the ridge. In a gambrel roof, braces can
be placed from the posts to the girts. In a stralghf run gable roof, braces must be put
between the rafters and purlins. . s

How you choose to cut your braces W/lﬂ be a demslon which depends on the
system you intend to use for raising. You gan either lét in the braces-once the rest of
the frame is raisgd, or you can jgin the braces to the posts and other timbers prior to
raising each complete bent, If you let in the braces after the frame is raised, you cah
use a half-lap joint or nail or peg in a brace that has a flush cut at a 45 degree angle.

[




v Begm this brace as you would a
- flush-cul brace, by laying out the op-

.the squaring-off lines on all four

" Next, make the squaré cut¥ off both

".depth fhat measures one-half the

e \
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P ;Flush-Cut Braces\, )
W
\ 2=

square to lav out the 45 degree angle on one end. Dx:m square ]mM down the other
two faces and conhect all the lines on the back side. Then, measure down 4 feet
from’ the longest_point and lay out the 45 degree cuts in the opposite direction.
Repeat the entire line-drawing process on the other side gf the timber.

~

* ; v oL end resulr—
. " . e :

If you user power circular saw to make the cuts, set the saw to its maximum
depth and squfire cut the angle lines on one side. Then turn the piece over and

~... match the cutg.

Half-Lap Braces

posing 45 degree lines. Then, lay out
faces gt both ends of the brace.

- u

k4

ends. Then sel the circular saw to a

thickness of the brace. Cut the angle
liges. Finally, use a framing chisel to
remove the small triangular pieces-of
wood.

R
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Half-Lap Variations

You can choose to use a longer tenon for the half-lap. brace. This requires

careful consideration of the angles so that vou do not remove too much wood from

either the post or girt. You can use the same cutting method. First, make the
squaring-off cuts and all the full (leplh cuts. Then, make the one-half depth cuts and
chisel out the waste.

i

Central Tenon Brace

Ifyou choose to let in vour braces before vou raise the frame. and lo include

them in a bent, you will need a central tenon on vounbraces. To lay out the central
tenon-on the brace, follow the rules for (lvlmmmlng, thickness of4enons in Chapter
7 on page 32. The length of the tenon (lepends on the plL;:(,I‘l bed angles and dimen-

'qions of h(‘ braces. N oo

.Marttse for bracc’ | *

[
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a

You will need carresponding mortise3 on the posts, girts, and plates. The dirien-
sions of these mortises should be measured very accurately. Great care should also
P be taken in determining whicH. posts will be braced, where those posts will he

located, which will be in'the corners, and which direction each post will be facing.

Also, you must remember that boxing the timbers will vary. the fittings by 1/4 10 1/2

inch and this can throw the whole frame out of square and plumb. Lastly, vou must

" - consider whether the braces-will be flush with the inside of the post, the outside of

the post, or be placed in the middle. Because of all these variables, we suggest that

~ you cut-the mortises on raising day when you can lay out the entire bent, and make
all adjustments before™¥bu hegin cutting.

If vou do cut your mortises before raising day, some roof mathematics will help
E you to place the maortises on the posts, girts and platessSince the brace creates a
triangle, vou can use the formula a2 + b2 = ¢2 to determine the placement of the

mortise. If "c™ is the brace, we-know thal jt measures 4 feet. We also know that a=h, -
. since the postand girt join at right anglas, and the brace is at a 45 degree angle to the
post and girl. Therefore, 2a2 = 16", and both a and b equal the square root of 8 feel:
This will be the measurement from the intersection of the inside corner of the post
and girt to the bottorhh of the mortise, : ’ ' ' ST
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-

Next, locate the mortise and the
correct argléds within the thickness of ‘ !
the post and girt, either flush to the . T
outside or insidé, or placed '
somewhere in between. This is an ~ ' 2!%
aesthetic choice; vou. are deter- I -
mining how much of the brace vou y
want exposed in vour finished in-: .
terior wall. :

e

Lay out and cut the mortise so that it corresponds to the tenon.

Now that you have chosen a method for bru’éing vour frame, we will describe
“how to raise and secure the braces, according to whichever method you used. In the
case of.the [lush-cut brace, nail or peg the bmce in place in the raised frame using 6
or 8 inch spikes, or oak pegs.

sl
»

¢

Always make sure that the lines for
the pegs or spikes are at right angles
to the post-and girl.

;i rd 4
s S < /

If you are using a half-lap ]omt hold the brace in its proper place and draw
around, or scribe, the joint. Then notch out the mortise with a chisel. Use pegs or
nails to secure the brace, bemg careful not to split the lap or drive all the way
through.the post. § W

.
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To,raise the bent including the hraces, begin by laying out the bent, making all
necessary adjustments for dimensions, boxing, and squareness. Do not peg the bent
" . . &
fogether-Lay the braces on the top surface of the bent and make marks at the in-
tersection of the hrace and-the post and girt. Prace the dimensions of the tenon onto
the post and girt surfaces. oK .

SRR

' X Make-sure the shoulder cuts of the brace are inTine with the fase of the posl

and girt. Then seta combination square to the depth of the shoulder if the brace is to
be flush@o fhe outside of the building. Lay, this line out'on the appropriale {aces of
the post and girl. Next, lay out a second line so that it is‘parallel to the first, and
equal to the thickness of the tenon. Finally, draw square lines down from the marks
on tHe post and girt, and then relieve the waste. ‘

To set these braces, angle the posts away from the girt at the bottom, and insert
the brace. Pull the wlole bent back to its final position, and peg the unit together,
post to girl, and brace to post and girt. Carefully raise the bent.

Cutting Pegs . , ' S
[ The pegs. or trenails, are even smaller than the braces, but they, too, play a vital
role in the structure of the timber frame. - ' -
P-Xegs are the faslening devices for securing the joinery of a timber frame. We
.. prefer to make ours from oak. They vary in size according to the size of the members .
they are holding together. The diameter of the peg is related to the length of the
lenon. Generally, the diameter of a peg isone-third fhe length of the tenon. For ex-
ample, if the tenon is 3 inches long, the peg should be 1 inch in diameter. If itis a
__lusk tenon and.the mdrtise is in a 7 inch timber, then the diameter of the peg should
~be 2'4 inches. A peg this large is called a trenail (pronounced tru-nl}. If the tenon is
2 inches long, then the diameter ofsthe peg should be 5/8 inches. A peg this small is -
< usually called a pin. ; : ,
¥ The lengths of all these pegs depend on whether or not they will protrude from
the timber once they are driven in place. If it is permissible for them ta protrude
because no other timber will be in the way, then they should be 2inches longer than
the thickness of the timber, Pegs for rafters, collar ties, most braces, cormer joinery,
~-scarf joints, and posts at sills should be longer than the thickness of the timber being
f~p€g§e(1, Othervs{ise, they should only be’as long as the timber is thick.

v
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Now, lel's talk ahoul lh() hole f()r lhe peg. The corners of the qquare peg bind the
peg pernmnonl]\ to the hole’ thus it becomes, asin the old adage, "a square pegina
round hole.” The holes. Tor the pegs-are hored on raising day, and should be just a
hair smaller than the peg. Obvmut;l'\ the peg eannot be (nmplupl\ square, (that is,
_..equal to the diameter of the h()le) or it wouhkdn't{itin the hole at all.So, lo cut the 1
inch pegs, rip some 1 inch oak boards into 1" x 1" strips. Then cut fHese strips to
proper lgngth” With a halchet or & plane, knock off the sharp corners, creating .
“roughly the: shape of an octagon. Finally, point the end of the peg slightly, .~ +

< The allernative to this methed.is.lo.borrow.an.old peg sizing'machine. This is a

-plece of hard steel that has holes ranging from 1/2 inch to 2 inches drilled in it. After
T nppmg ddwn the ‘oak boards, roughroff-the square-corners and point the stock. Then
as a final'step, take a maul and drive the pegsthrough the appropriate size hole in
thessteel. This method will give you a very rough round peg.

The final step for cuttmg pegs. whether you use a peg sizing machine or not.-is
- to make small-cuts in the side.of the peg w1th a hatchet of knife, These notches will
prevent the peg from backmg out. .
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9 RAFTERS R

¥

-

Rafters are unjgue mem,bers of the tlmber frame: They are t'he lasf timbers to -
be raised;-and are as exposed as the other timbers in the finished house. In many

.. respects, they are the timbers that work hardést in the frame. Bécause rafters slope,
" - ‘and because'they must.supporta surface at the highest and least protected point of
“the house, they are subject-to the most complex set of forces. *By comparison, thef.;‘
‘other timbers’in the frame support only vertical loads, loads which proceed straight -
.down te the earth. Even additional posts, girts, plates and joists are merely stacked

upon the ones beneath’ them and only add to the vertical force. THe'rafters, on the

" other hand, try to forée the-building apartat the plate. In a frahme then, there are

two forces, operating perpendlcular to one another which at onceitry fo spread the
frame apart and press it down ;

Fl @
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How then, are these, forces resolve d? In a gable roof; each pair of rafters must
foumi-a triangle with the framing on which it rests. The. attic floor framing may act as-
a tie between the feet. Or a collar tie may be used to make the roof rigid:

“

-] \

If the rafters in ér house are-short [for instance, if Lhey are 12 feet] the buxlder =
~ probably wou]d decide not to have an attic floor. In this situation, joists or girts

would act a§ ties arid resolve the spreading forces of the rafters. If the rafters in a

~house are’ Ionger if they are between 16 feet. and 20 feet and if they are small

timbers, 5 x 7"'s then the collar ties would not only resolve the spreading forces,

but also would provide support to preyent sagging from weight loads. In-this case,

there would also be flgor framing for the.attic. In a roof system using both long and

~large prmc1pal rafters, the collar ties would resolve all of these forces.
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At the ridge, the rafters are actually leanmg against each other. Any forces

‘against the roof-ace dispersed along the rafter portions towards the feet. The steeper

the roof pitch, the less I’ush the spreading forces exert at the feet,

I / /. Le—

verrxca[ ! %4- ’ r7 7 ' /;gt - ‘ 12/

Another method of resolving the spreating forces is to use a largeﬁ vertical
nrn,ber called a king post, to support each- pair of rafters. Operating {n partnershlp
with the king post is the large ridge pole, off which the rafters “hang.” ‘Ironically,

the use of these timbers tends tb reverse the situation — the rafter feetl now try to
pull together. The tension stabilizes, however, because the feet rest on the plalv S0
ﬂurls()mv of the fnr( e is being diverted dow hward.

o

A thlrd oplion for stabilizing thie mfterssF is to use a major purlin sygported by
queen posts. This is.an old system, one you see used in'many a barn today. A queen
post meets the rafter at the point at which all the downward pushirg forces meel the
outward pushing forces. The post actually “captures”
transmits them downward to the posts beneath.

-3

the forces at that point and-

K

&3
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The amhrel ro()f iq'f 1(g’?ﬂ variation of this 01(?3\stem Ina gambre] roof, the
d by vertical posts, and the roof has two slopes. This
syslem is le‘(hmv all\ s i"-suppnrtmg The tendency of the upper set of raflers.to

spread apart is offset by the major purllm The purlins are braced.in place by the

lower raflter sel. The rafters, then.form a rigid triangle. yith the post supporting the

major purlin and with the girt f()rmmg the baserof the trmngl(—r The raftersin a gam-

brel rdof resemble old buttresses in ‘medieval arches. Braces collar ties and rldge

p()les can also he used to provide- ‘more rigidity.

Now that you understand the forces with which rafters contend, you can.choose

whHich rafter system you want to use. Allof these systems manage to stabiljze the -

forces adequately. Therefore, decide first which direction the joists in the attic flopr
~ will lie. If they run from front to back, they will act as the rafter ties. If they run
from side to side. yofi will need an additional system to tie the rafters together.
~Decide what shape and pitch your roof will be, and whether or not you want an
" overhang. Then, select the system which best fits your overall plan.

Principal Rafters'f and'Pu‘rlms Roof System o S
In New England, this*s the most common traditional roof system. The rafters
are major timbers; 5" x 7" to 7!" x 9", placed generally 8 to 12 feet on center: The
purlins and ridge pole‘are small timbers, 3" x 3" to 5'' x 5", placed generally 4 feet
on center This system uses the fewest number of rafters [And smce Tafters are the

. Ead v :
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. most complex, timbers to cut and the highest to raise, the fewer the better!) :The
-sheathing boards should bein a vertical position when they are natled to the'rafters,

Collar ties sel approximately half-way upthe rafter are optional, dependiig on the
size of the roof system. Any pitch shallower than a 6/12 is not tradi‘tlonal “g,nd would

reqmre special altention. o et . ,
A'C \ Lo
. ;}xéar)u}iq :
PURLINS WITH =
' PRINCIPAL RAFTERS :

Prmmpal Rafters and Secondary Rafters System

This svs[em was used in barn frammg and is less popular in New.England. The
prmmgaf rafters are 6" x 8" to 7" x 9", placed 8 to 12 feet on center. Collar-ties are
required to stabilige these rafters, arid prior to raising, they are assembled, along
with; the rafters, as a major frame bent. Between these principal rafters lie the
segpndary rafters; which are 4 x.5" or 4 x 6", and are placed 20 to 30 inches on
center. No collar ties are required with secondary rafters, since the main structure
is prov1ded by the principal rafters. The main function of the secondary rafters is to
" providé a nailing surface for the sheathing. Purling aré not necessary if you use this
v.yslem and the use of a ndge pole is optional.-




3

RAFTERS - ' , I e . L. 89
Principal Rafters Only System

Ihls system is probably as traditional ag lhe prmmpal rafters and purlms

~5\ stem, but it is not commaénly found in pr England. The rafters are.6” x 6" or7" x’ .
"placed 3 to 4 feel on center. We have seen ridge poles, which are used as often as .- -

. not-m this system, that are as large as the rafters and are supperted by a king post.

"There are no purlins..and collar ties are optianal. The sheathing boards should be in .

"a horlzonlal position when the\ are nalled to the rafters.

Optlons at the Peak

P . i . -

Regardless wblch of the: above systems you, use, you have some optlons as to
what method of joining you will use Tor the rafter pairs at the peak. One choice is to -

‘use.a mortise and, tenon joint, which'is the most traditional method, and the method

“that we use. Another method is to use, a half-lap joirtt. Or, you ‘can half-lap the rafter

into a large ridge lpole: in.whijch case one member of the rafter pair does not make
contact with the other. T ‘
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< _ . ‘
In either of these two systems, the rafters can be Boxed decoratively or sized at
“the ridge. ) , R o ‘

4

F,

' E&‘, .
Options at th_e F‘bdt‘ o A
Thcre are three lmdl tipnal ]()mts thiil can be used al the mftm fool 10 soc,‘urv the

'llmberto the plate. Where there is no overhang we use the lnrdqmouth joinf, which
resfs on the edg,e of (ho piate T . A
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.

If there is to he an dverhang,
. calculate the dimensions of the
s # overhanging portion of the rafter.

You can measure the distance of the
.+ tatal overharg on the rafter, or on the

B . horizontal line. “a . "“

.
-

e . You now know the forces which the raftérs must bear,-and what your options
are Torwarious systems of rafter-making. Once vou decide among these systems, you
need to know something about the mathematics involved in laying out the rafters,

' , " ROOF MATHEMATICS -

.

it is important to be careful in (I'iliClllélliDg‘_\"Gill‘ rafter measurements because
vou will not have g chance.to check your accuracy until raisiﬁg day. Until-then, only
theory and math ¢an guide you. Yet the rafters must work with each other in a pair,.’
and they also myst work-with the rest of the frame that you have cut. The first step
necessary for la@ing out rafters is to determine overall length.

_ There are four different wavs lo determine rafter length, and, as usual; we have "
our favorite method. One way to calculate rafter length is to use Pythagorus’s

; % . formula. Any rodf can be seen as a-collection of right.triangles. Two sides of the -
+*  triangle can be determined from the fouse dimensions. The third side can be deter-

. mined using the formula a? + b2 = ¢2 -Lets look at a,typical gable roof as an exam-
.+ "ple. One side’of the triangle is the'rise, or height to the ridge, which we'll call “a.”,
w_ -The second known side is the run, which we'll call*'b.” The hypotenuse, or 'c,” af-
‘the triangle, is thHe rdfter;length. = L :

A

Nl

N
v

o4

P
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A second method for making these calculations is'merely to refer to a table in
which a factor has been developed for determining rafter length. If you multiply
this factor by the run, you will have the length of the rafter. We are including the
table below, but'we feel that its use precludes any real understanding of rafters and
their relationship to the rest of a structure. The table is useful as a way to double
check your own calculations, and it certainly saves time. We would recommend,
however, that you use the table only after you have mastered one of the practical
methods. . . '

A\
CONSTANT TABLE FOR COMMON "
RAFTER LENGTHS ) o
WHEN ROOF*IS EQUAL-PITCH ~
-Cul Constant S - Rule to find common
R . o rafter length: Mulliply
oo 3/12 , ‘ 1.03 - rafter run (one-hall the
teo4/12 ~7 105+ ¢ roof span) by the ‘cons-
5/12 © - 108 tant given .for the re- »
6/12 o112 - quirdd pitch: Resull T
7/12 1.16 - ; equals rafter length. If
8/12 1.20° roof* has a cbrnice,
overhang length mustbe -
- 9/12 : 1.25 . added to this result: Then
10/12 o 1.30 ‘ increase to a standard
12/12 L 1.41 length of lumber. -
-la/12. - o 1.54 " Example: If the run
1512 1.60 is 15 feet and your roof
16/12 A 1.67 " . has an 8/12 pitch, multip-
S P . ly 15 timgs the constant,
18/12 - 1.80 1,20,"which equals an 18
: ;gﬁs ' ;gg foot rafter length,
24/12 . 2.24
26/42 - £.39
" 28A2 254
30/42, - Ym0
32/13 \2.85 ,
34/12 o301 T
36/12° R 4
38/12 3.33 - T
40/12 3.48 A
- 8'
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B
&

b ' A third method for determining rafter length is called lofting. This method re-
L quires you to draw your roof on your deck, full scale, and medsure the points and
N ¢ angles. This, however, is a very cumbersome way to make calculations. You.also

would have to delay rafter 1"1\'out until your first ﬁloor frame and deck were cut and
oo lald

[

A . R
your deck )
1 | . |

o Bl C B lyow alme rgpre_fenn.yn’cye- B-B
: ltyoura/mepamﬂdtamdjtft‘AA e : :

determine rise— C ‘

.. : : connect A and B at C making adjustments J‘Err ovcr}mrzq «

e jlna@ tfdl in [me.s that represent the dimensions g f amgj ers used Y

&

A fourth method, which we've saved for last, is the most difficult to master; Vel
it is the method which best helps the builder to understand rafters. It requires the , :
use and understanding of an invaluable tool, the frammg square. While whole
‘ books have heen written about the use of this one tool, ' we will try to give you C
: enough information here for you to be able to use 1t Meanwhile, please, read Roof .
Framing by H. H. Siegele. ‘ .

/The framing square has a 24 inch blade, called the body, and’a 16 inch arm, . .

- called the tongue. Please also purchase two points, which aré moveable buftons off - . . - %

knobs which can be set and tightened anywhere along thé body or tongue. Think of -, .~ 2

this tool as a miniature roof system, with the body representing the run, and the '
tongue representing the rise. By setting the points to a given roof pitch, the rise and _

run can be kept constant for determining rafter lengths. Remember that the roof™ *
pilch is expréssed as a ratio. For example, a 9/12 pitch means that for every 9 inches
that the roof slope rises vertlcally. it measures 12 1nches on the horlzontal o ®
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- building measurements are usually expressed in feet. Therefore, the measuring €
~ base is kept consistent4or the rafters dnd the other components of the frame.

THE TINBER FRAMING BOOK

There are some advantages to expre/ésing the roof pitch as some number “in, .
twelve.” The number twelve happens to be in the middle of the body of the framing
square and aHows for sonie flexibility/in measuring in both dirgctions. Secondly,

_ By setting the square Points‘ and keeping the rise and run constant you will be
able to determine the raffer length with a pricess called stepping off. To describe
this process. let'§try to determine thé,length of 4 rafter for a rogf with a 9/12 pitch.
Set the point on the hody of the framing square’at twelve and the point on the tongue
at nine. To “step off” the rafter length, move the square along the rafter on the top
surface, marking the necessary intersections, as shown in the drawing. When using
a ratio to step ofl the'rool, the number of times that you move e square will always
he the same number that describes the run of your-building. For example, a 26 foht
wide huilding would have a.14 foot run, and vou would step off the rafter 13 tintes.

We prefer to set the square points (o the actual rise and tun of thé building, For
example, il the rise were 13 feet and the run were 15 feet, the points wauld be so set
on the tongue and hody respectivety. Measuring the.distance betweer 13'and 15 feet
gives-you the rafter length. When using the actual buildihg dimensions (o step off
the'rafter length, you always move the square along the.rafter 12 times. You do
this because you have made with the framing square a miniature-scale roof -

. system in inches which you aré now. blowing back up tofull dcale in feet by stepping

: W% TTTTTR III“IT':I_"U'I"E IERE

€

- The spetifics for using this method will be presented in the next section'on lay-

e T e Lli T RN 2 o o i o SRR
. . . o . ) A oo . RS -

off twelve times. This method helps to eliminate errors because you are using actual
building information, not.a ratio..formula, table, or conversion. .= o
. - ) T - . . ". s ) ‘;‘ <
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~Ing outand cutting raftérs. For now, we wanted to fathiliarize you with the framing
square and the method.- Decide which combinatiori of methods best suits-your -

needs. « | . -
> L
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' LAYI-NG.OUT'PRINQIPAL RAFTERS AND PURLINS ROOF SYSTEM

Overall Length ‘ ‘f < », . )
The flrst slep in la\mg out. therafters is to determine the overall leng th. The
male rafters will be, shorter than the female rafters by some 4 inches. If you have

some rafter sticks® lhat arg. short for some reason. vou can use them as male raflers

(—” E thru peak

& -7

o -We ﬁln(l it is useful to lay out both the male and female measurements on one
~timber Exc eptfor the joiriery at the peak, all the male and female rafters'will be the -
'same Therefore, ance you have stepped off one rafter in this manner and checked -

i, you }ﬂve determmed the length of the remaining male and female rafters. You

then. néfd only-a “bevel square and those measurements te-lay ouf the remalnlng
- rafters. S o . : . . ,
. Set your pmk&s bv usmg one of the two methods descrlbed in the pFevmus setr

.lion. Starting at point “a" on the timber, step off the necessary number of times,
N arkmg the pomts as in the drawmg below. Col e

N . \
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, them on the: back 51de, S o H
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Na -

“

" Tugn the ::qumre over ﬂﬂd hold it on pmm E at the numbex lhat descrlhes the
width of the timber, and at point. F where the - square touches this point. Mark dut

line F-G: With the straight edge of the square-joiri poinis F and H with a line. Any .

inaccuraciés-Would be multiplied when you extend the lne to point H A]so th)s
lme is cut and W1ll be exposed on the male rafter. :

| Wtdl'}L g/ttmbef

b owt

“the bevel square to do thls beﬂngz ery careful not to vary line F-H. With these four
points established, draw the sguare, lines down the edges of the tlrnber and ronnect .

e
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! -When you tut the rafters, E-] is the cut-off Tine for thé female, and H-F
© 7 _répresents the shoulder of the tenop on the male rafter, * ,
. T M . - “,' £ -
S By A S R S
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Tolay out the tenon for the male rafter, mark lines between F-F and J-] to repre-
. sent the thickness of the tenon. The length of the tenon — 4 inches or-so = is
. U ‘measured using line H-F as a;reference point. This same.section also delineates thé
B - area of the mortise for the female rafter. Use F-].as a referencé point, and measure
- the.4 inches or so dgpth dawn ling H-F. ' ' '
. Purlin Layout A .
... Iyour rool system is using purlins, mark them out using point E as. your
‘ «: # reference point. Lay out the desired centers for the purlin pockets. We use 4 foot~ =
» ~ centers ahd 4" .x 4" purlins. Note that these marks are square ta the.timber, -
. regardless of goof pjtch. o .- Co
< . o 2'(}
4 . g

g
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. T-he purhns will mlherﬁgsquare cut or haunched half- laps Itis lmpmta,m dyr- . -
_Cing the layouttoimake note of whmg,lg rafters ‘w}ll be used at the gableends. Qﬁ lh%@» L

rafters, the pockéets for the pur ms"?if&ﬂqnlv Tald out orf the inside surfaces. O

other rafters; the pockets canbe transposed to the othgr SLQ@Q{ e"arh rafter'
the squate across the top of the timber and markmfﬁ

“square and-mark out the mortises as béfore. 3

. . -
. ,4—" R ’ R ‘ e
i:’ ‘ ‘ . “

. . ”r'i\": R ‘53 -j .
set ‘combindtion square todepth 9'[ mortise

Lo s D
ot
; e

. o L : . AERRRTY
Foot Layout 7 . P ‘ D . S

.

To lay ouf a birdsmouth, mark ihe horizontal line which will rest on the plate by® K
using the framlng square with the points.set. From point a. measure to poml b the ¥
cllsmnce equal to- th&\liifl\nesq of the gfate




RAFTERS

99

Lay odt the plumb line from point btothe edge of the timber: Then, turn the .
square over so that the tongue is in yourleft hand and the points are on the bottom

surface. You can disregarg the points a;fl(gget the square on the line. Thén draw the
square line, b-c. ) : .

‘ E plate thickness
are thickness, £ s
‘Z’» e; ﬂ/ " : Eﬁ?\

/@1/ J(.Qltll‘i' o Zzne-*

o —
L NS

The next step is to carry these lines out 4o lh@é'tshér side of the rafter to assure
clean, square cuts. It is especially important to dothis if you plan to use a circular
saw. Sef a square on edge at poinl .c and lay out the square lire, ¢-D, and g-D on the
top and bottom surfaces of the rafter. Finallyi complete the birdsmouth on the other
side to'match the completed side. Use the two points D as a reference point.

’

o 2 ’

If there is to.be an.overhang,
"determine and lay: out its overall
length. N

If the_'overhan_g is longer than a. _f !
dimension on the square,simply step .
off a8 you did for the Tafter. ‘ -
. . ’ ”CJ
. . i .




After this point is established, the cuts can be plumb, square, horizontal; orany
combination of these, = - - - ) ’ :

line that represents the outside of. the plate as a reference point. A§ you can see,
there are quite.a few choices. As usual, we like the traditional solution, that of using
a sizable joint on the rafter and plate fo resolve the. lift and spreading forces the
joint will bear. Lay out the- thickness of the plate from. th$<plumbﬁ line.

'

P .
squareset to pitch
T~ plate thickness :

N

|

N

s
a
r

4 - ! ,‘?
-
’ 3 . T, . .
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Next, decide on the birdsmouth and its relationship to the plate. [,‘(se the pllumb




RAFTERS - . . % .. 101

Mt

Next, lay-out a horizontal line to
reprggent the top of the plate where
this line intersects- the hottom of the
rafter -

-y

s

¢ .+ Half-way along the horizontal line,
lay out a third plumb line. This.,
represents the shoulder of the:
mouth. '

iy

— shoulder ,
horizontal

Now you‘have two choices on how to
- ptoceéd-from point S. One is to ]ay
. out a liffé parallel to the top of the

: rafter towards the tail cut. "The
second is to lay out'a herizontal line
to the tail. ThHe first method is more
#:.commonly used.

K
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This first method also requires that, in making the mortise, you make saw kerfs
and do some chisel wark. to. relieve the outs t .

i
. s “+ - For the second method, ){’;}ou need only a‘chisel to'make l'he martise. . - -

- "Along with the birdsmouthand the ‘overhang methods, you can also lay out at,
the foot using a tenon. Follow the rules for laving out a full-width tenon, with these
exceptions. The horizontal cut of the rafter will be the shoulder of the tefron.” Als&
) . the end of the tenon will have to be level cut. Thisis necessary so that the tefion o
- does not protrude beyond the width of the building. The mortise is laid eut to métch E
the tenon. : S L ’ :
‘Ridge Pole Pocket Layout

%

s ;

oo B S ' : o

If you have decided to use a ridge pole, set the heel of the square to point K'séli L
that the tongue and body of the square intersect the.top edge of the timber and, the

e 7 end of the timber, regpectively. The distance between points V.and K will equal the
dimensions of the ridge pole. ' ' AR
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When you lay out the rldge pole for a roof system w1th a pltch that is other than

square, the top two surfacés must be cut to match the roof pitch.

, mark t/w pomt on Eoth eﬂd; :
SRS and !l"ftﬂﬂ between n‘imz '
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T - . Variations S - ( ‘ R
- ... 7 ... 7 I you choose to use a half-lap joint at the peak, you must make an adjustmeht in
- .7 .~ _ the tenon on the male rafter. Instead of centering the tenon and making it shorter,
LRV £ yoy will lay it out full length-on one side of the raffer. Lay out lines to represent the.
RN gut-off'lines. Off one sid&of the rafter, H-F is the cut-off lite and-shoulder. On the
2~ 7% ather gides E-J.is the cut-off line. -~ - o : . ‘
. 5, i . . . e PO L ‘:/’i‘ P
o
£ With the half-lap joint, you will use smaller stock for the rafters, and place them
. on ¢loser centers. You will most likely not use purliris or a ridge pole. If youdo, you
~will have to lay out on the male rafter as well as op the female rafter for the ridge
pole pocket. Purlins will be laid out as we described above. Lay out the female
rafter as you would any half-lap joint. Remember to match t‘heﬁiale to the female, i
keeping all angles and the layout for the ridge in mind. \ '

e S -
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If 'vou choose to half-lap into a®large ridge pole, you will use a somewhat
o0 ., different layout. The overall length of the raftér will be determined by adding on
’ the lenigth of the lap bul subtraclmg the dlmensmn of the ridge: pole. :
Iy B ’ ’ B - ’ :
/ .
. mote difference— rafier
shorter, b'/ this dimension of rtdqe—"
o st 5enera]_/ya.rz@arc

dimerision_+

23

-

Step off the length as before, and lay
out the dimensions of the ridge pole
and the ap.

J;raéf/;t e‘gc ort plumby line -

If you have alread_y altered the ridge

pole to correspond to the roof; then intrsection of 4 ? il .
you can find the rafter pocket dimeg- surface or raftér 0F<<{\ L dintensions
and ride— ML
>

sions by just measuring the ridge
pole. Otherwiselay a straight edge
on line E-F. Then lay the framing
- square on this line as you did before
when you laid ouf the ridge pole,

B TAY

i
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o point M, measure the length of leryt/l yf[af

the lap in the direction of the peak.
Layv cut the lap ds usual, remember-
ing to cansider the angles. Because of
»aggIes a standard half-lap will . -
reqmre quite a bit of fudging during R dressed shoulder
raising. The "old-timers skirted this : : ‘
difficnlty by removing the shoulder -~
to some p]eaqing point and calling .
the r/esu]t a dressed shoulder.” -

’The layout is simplified if the roof pitch is square. In this case, the lap can be
left square and the ridge pole will not require any angle cuts on the top surface. In
this system, the rafters and rldge are generally square timbers to begin with, that

is, 5" x 5", 6" x 8" or 7" x 7"

. Tho lasl special situation we will explain is that of laving out dormer rdflers

.We do nel use dormers very often because they are not part of the orlgma] timber-

frame tradition in New England. Dormers were almost always added on years gfter

" the.house was raised. However, if you-want the extra space and light that dormters
. afford; we will explain how to: lay out the lines. First, mark on a wide hoard the
' pltLh of the dormer rafter, such as 4/12. me line a-h ln,represent the horlzontal'

cut of the d(jrmer raflter. o

Next set your square on this line to the pitch of the main roof such as 12/12.
This'may. have to be reduced in order to fitwithin the length of line a-b. Hold points

.C-D on line a-b: and read points E-F. Set these points on the-square. This ratio,

represented by ling L on the blade of the square, is. the angle of the cut of the
dormer roof only where 1t meets the main roof

i

pomt: C #D - Wz or ary convenient ratia thar ntllfr )
- Within line a- £~' ’?’ o % éic. T

‘ T




* RAFTERS -

... same manner.

"
™t

/,_ ey el
““p

R

‘All other dormer rafter, layouts, are made from the origiffal roof pitch. Any
dormer pitch can be used on apy mam roof pltch and‘thls pltCh cah be foumd in the

..:\i} ~';‘( kN . R

.

- CUTTING Rz%_i}:TER JOINTS .

The Cumng of rafter joints dlffers only\sllghtly from: general cumng rules: You
must remember that unless your pitch is sduare, the shoulders will not be square to
the timber. Relieving the waste for the ridge pole pocket on the-female is a matter of

_sawing out the small block of wood. Then bore and chisel out the mortises as usual.

107 -

To cut the proper angles on the mdge pole for other than a 12/12 pitch, set the cir-

cular saw blade to the proper angle of the roof. Most saws will not saw all the way
through. The expanse.that the-saw won't reach,can be choppéd out with a broad
hatchel. You can use a broad axe or hatchet to do the whole ridge. Simply strike
chalk lines on the face of the timber-and remove wood to that line. -

Once you have mastered the fmmmg square and have cut your flrst complete
rafter qutem‘*vou will certainty have calise for celebration.

foy,

-

\:v
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, In this chapter, we will be éxpiaining how to square a log, howto cut gunstock l -
* ", posts, and how to champher and bead the timbers. The early builders had no cheice o
-7 about the sguaring of their own timbers. All the timbers had to be molded into. o
some useable form for timbers, studs, boards dnd miscellanegus framing sticks. .
‘ ' Even if'the earlytimber framers were building a log cabin, they made certain sur-
.~ - faces level so that a flogr'board or sheathing board would lie flat'on them. Often, T
§ they kept these cuts ta a minimum by having a dirt floor with ng framing. D
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I %S-bme of y%u"may want to square your logs by hand, even thaugh the existenge
ofyfower mills gives us-the thoice not to, You will need four to six different kinds:of .
. broad axes and adzes.if youplan'to square your own logs. This is how it is done.
XA ) N _\\'-v' . . /“. < ) X
- ““:-'Squaring Logs © : ' IR ‘

" '_'The'_éy’tting;pi!b‘cess‘ is the same whether you are'squdring one surfdce or four.
Eirst, ivake “‘cribs” or holdinglogs by notching outa place on two short butts of logs *
. which will cradte the log being cut.: : ! o »

; R -
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. . .
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© ’ :" . Once the log to be cut is in'place in the cribs, mark-out on the.end of th\e'log;[he
B desirgd size of the finished timber. Keep the lines square. Then draw or score lines

E . the length’ of the log from each corner to its oppésing corner,’.. S
-yt o rough legth

B

Next, :;scor,e—” or chop the area b&tween the two top lines with a single-bit or
- double-bit axe. These cuts should be only as deep as necessary to reach the desired
timber-size, : '

-

e
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© ' 7 7 Use a heavy broad axe to remove:the bulk of the wood. Try doing this with the -
’ log on its side to see if it is an easier way- for you.to work. '
' ‘ E ! » . : o ) ) .
R '\‘ i
¥ o . ’ %
: .
- : g 4
‘The last step is to adze all the surfaces smpoth. The surface you are working on
~ . in this phase should bé on top.i o S . Vel
- - T ) 1 -, \ %
.. ?
»
. a,
Simply repeat this process for your timbers, ”rqaking sure that you lay out
properly for the various timber sizes in your frame. You can hand plarie as a final ,
step if you want an even'smoother timber surface a
-‘ . L 'V' : . ' Ca ‘ . / \
| ———
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Gunstocks ‘ o e S

<& . B . . I

V\A gunstock‘ post is structurally functional. It,,’,ovf‘fers full ’beariri.g-';f'or all the
timbers.that comé together on it. Like'a haunch it becomes a shoulder fgrcthe

the top. However, the craftsmen who' created the.garly timber frameg wanted the

.7 .. either use hand tools or power ioolswto mgke-them. ‘
\ A gunstock post is 2 to 4 inches wider at the top than it is-at the bottom. It usually
. is milled as a sqtiare timber equal to the thickness of the plates and girts it will be
s “supporting. For example, if the plates and-girts are 7'ax 9's, the post would be a 7" x
.. 9% 0Fta7" x 11" The simplest solution is’to taper the post. If one chooses to cut a
e * gunstock shape, you can choose a simple one or a more elaborate one. "
. g r .

-among several decorative optiong for these hard-working'posts, and again, you can

h ) r "W'\\‘ N
5 o K:/zou]der or haundh)

4 By

S N

timbers to rest on. Therefore, it could quite simply be a post havihg extra.width at’
q . p 8

posts to be not only functional, but also to be handsome. Therefore, you can choose

%
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A tapered post is 2 to 4 inches w1der at the'top than at the bottom. Lay the post
on its back with the end being tapered on top. Strike 5chalk line from the top of the

‘timber to the bottom. Make axe kerfs close to this line.
£

IEis

" Adze down the post starting at the top so that you are working'with the grain of .

the wood. Otherwise, you risk splitting into the bedy of the post. If yoy encounter a

knot, you' w111 have to come in from both directions at that point.

K _——axekerfs
POST :
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The gunstock detalg on.the post is so-called because that is what it resembles.

The length of the shoulder part of the post is about 25 inches. The narrower section
of the post is 2 to 3 inches smaller than the shouldef width.,” - ~

25" |
i ' | | A/\//Z:i\'-'jl”

. i The transition between the shoulder and lhe narrower section can be resolved
in several ways. : L

o,

champher

xmml

_ - Itis difficult'to cut these, and the proper tools are required, First, hand cut your .
\" g o decoratlon for the area of transition.

You can‘use a piece.of heavv cardboard, masonite, or even a 3/4,inch board to |
" make up a template, or patterp, for the detail. Draw the pattern full scale, including
. the top wide part of thedimber, and a portion of the narrower section.~Transfer the
" pattern to both sides of the timber. Then, use hand tools to carefully carve out the

design.
Strike a stralght lme from the detall to the bottom of the post and then make cuts
- .-with an axe or Eham”saw to this line. a
L4

. - _—cut toline

i

P

handwork area A adze ot aren

If power is avallable you carn_ make the long rip from the bottom of the timber to
the gunstotk detail with a power circular saw. You will then still have to use an adze
to'cut away the area, unless your saw is a 10 or 12 inch one, or unless your posts are

" unusually small. It is also possible to rip the entire post with a timber hand saw,
which is much like the old pit saw. This, however, would: be tedious work..
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Charhphérs and Beads

iy

Champhers and beads.are purely decorative. This kmd of decorative detail'was

k very important to the old craftsmen because their work was exposed. In the old

days. the extent to which a structure was ornamented depended on the skill, time,
and money available. Therefore, there was.an order of priority as to whicki timbers
would be decorated. The summer would come first, and then, 1f the resources were
still available, the posts, then the girts and plates. .

Thesé details should be cut before the hmBers are ralsed Molding planes of
various sizes are used to cut the beads, and a draw knife is used to cut the
champhers. As with all detail work champhers can be simple or elaborate depen-

. ding on your skill and taste.

Champher - ' Champher/stop  ——= -

AA B AA

The bead and champher end with a. decorative cut called a “stop.” Flrs{ decide

where on the timber you-would like these stops to be. We generally stop our -

champhers and beads somé 6 to 8 inches from the exposed ends of the timber. Strike
two chalk lines from one stop pgint to the other on the corner surfaces to outline the
champher. Keep in mind how wide the champhel‘ will be as well. We usually make

“ours 2 'inches w1de

Champher '
at 45%and abmt N
2" in width___° \//
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Use a hatchet or a chisel and carefully cut out close to the lines as much of the
‘wasté as you can, At the ends you will have to make shallower cuts because the stop

will taper up to the corner surface of the timber. o

¥ )

tarice of 2 to 3 iriches béfore you reach the full depth of the champher.

Next, use a draw knife to ciit in gradualiy at the stop. Draw the kni’f'e for a dis- -

=L
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.

Now, take the other end and repeat
this process before ygu cut away the
middle section of the champher. This”~
will prevent you from cutting too far,

- (something that can easily happen).

The stop can be finished in several
ways. A simple stop is a smaller
champher or a square cut.

S

A variation of this is a 25 degree
.angle cut instead of a square cut.

F

= . N . .
R ' . e,
Z . BN

A bead is cut by using -a similar process. It is, how&r, simpler to cyt a-bead
_because it is not necessary to strike the chalk lines. The molding plane will do this.” .
for you. You will not be able to taper up to the top surface at the stops as'you did . °
with the draw knife because the head of the plane will prevent you from getting that
close. Therefore, there is a little more handwork involved in cutting'a bead.

ared to b p/aned_)

. . v o

/ e,
kS
3 .~ ; N " -
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To cut the stops for the bead, you will

‘ first need to round out a portion of

= " the bead by hand. Then, make
.~ square cuts to meet the bead.

- e ‘,hﬁ & ’

L s simpler to roun-d ouLa pornon of .
' - - sthe'bead by hand ariffthen’let it meet
' + . the top surface®without -the square

N R V1 T T o S ¥
N ST v .

IS <y

Yo P R

BCEE Here is.an 111u3tratlor} of'h'bw lhe decorated timbers w111 look once, they are
o ° | assembled. Note'the reF&hUﬁSﬁlp tetween®tte undecorated portfon of the summer
' <. and the undecorated poition df the glthlkew1se note the relationship of the un-
L "'decdrated portlons of grrt and plate aﬂd the. shoglder of the gunstock post.




THE TIMBER FRAMING BOOK -

‘

The process of raising a frame is simple if you are organized. Therefore, we
_begin this chapter with some suggestions on organization techniques, tools, and
+ procedures. If your preparations for raising are thorough, the mechanics are easily

. ‘mastered. - . -

.« ORGANIZATION .

.. Backfillng - S

"Prior to raising; arrange to have the area around your foyndation backfilled.

This'means having' someone comein with a bulldozer"to push back the dirt around
. the foundation walls. If this isn’t done, yowwill be carrying both yourself and heavy
. limbers“across a ditch, a dangerous and difficult procedure. Before you raise the

fraie, your foundation should have at least ten days t6 set after it is poured or built.
" Twenty-eight days is ideal, : S L

SRy g o .. L )

' T Electrical Power v

“ N

o

-+ " If you do not already have electrical power at the site, and.you intend to use it,
-you should h3ve an electrician set up a temporary service box on a tree near the
site. Then, call your electric company and ask them to hook up the temporary ser-

- -vice. Or, you might prefér to use a generator. - T

y R
4 L N

.;1“5. . 4 . . \ .

., - . . B I

'
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Checking the Measurements

Be sure you have checked the measurements of both your foundation and .all
the timbers and joints you have cut. Be sure to correct any oversized portions of any
of the joints by boxing the timbers. (It is time-consumjing, and discouraging, to find

"major discrepancies on raising day.) ' .

4

i Organizing Timbers ' .

O;gariizé the timbers at the site so that they are located near the place in the
house where they will be raised. Also, try to store them facing the same-general
direction that they'll be eventually ‘'when they are positioned in the frame.
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TOOLS AND EQUIPMENT

These are the basic tools you should have on hand:

akmlmmum of three 50 foot pleces of rope
a block and tackle

- "~ > acome along

' ) two or more beetles and- sledges
wedges, drills and augers,

pegs (trenails) ‘ e

chisels, mallets, levels, hammers, planes 8aws
measuring devices, plumb’ﬁob
two 8 foot step ladders, two 8 foot ladders, one 16 foot ladder

’

* Temporary Bracéé"i“v .

You will‘also need stock for temporary braces These are ] x 6" boards ranging
in length frorn 8 to 16 feet. '

Shims

Have some wood shingles to use as shims for adjusting the timbers to make
" them level. .

Staging

- 'Sit_eigilnig" equipment is necessar%\/he‘n you raise girts and plates. We.use butt=’

ends of timbers accumulated during joint cutting to step on or to support planks.
Have some 8 and 10 foot ladders available.

-Manpowef
. #‘ ’
Several kinds of manpower are necessary. You'll need people to help with the

raising, someone.to chop the pine bough that will go atop the ridge, someone to
_ organize the beverages, and someone to orgénize the food.

GENERAL PROCEDURES <

1

There are some lhmgs you should check several times during the ralsmg
process.

Checking for Squa,re ,

It is very important to check for square frequently. You do this by measuring
diagonal poirits.

i

~
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diagonal. A = diagonal ‘B
Checking for Le\}el N t

You also must check for level. This is especially critical when you are checking
the measurements of yeur foundation, and when you have laid the sills. The most,
accurate way of doing thisis to mount a level on a tripod. You probably will.need to i~

- rent a level for siting the-high and low points of your foundation, so arrange to rent ith‘iQ
again on raising day. Have someone stand beside the foundation. They should be -
holding a long stick, steel retractable rule, or preferably, a wooden folding rule.
Looking through the,level, note a measurement or point ¢, and then have the other
person stand at other points about 10 feet apart. The existence of any points higher

- on thérale than the original point ¢ indicates that the framing is too low. Any point

lower than point ¢ means the frame is.too high. Chodse the lawest point in relation

 to point ¢ and, using wood shingles, shim the rest of the frame (the sills and chimney
girts) until all points are consistently even with the highest point.

=< eyeball '

”’L_kv_e_ll_bw_

SIS ]’

[—
e ———

level line

frame to be raised
cframe. this distance

~.

exaggerated drawing
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" Checking for Straight Lines

One way to check for straight lines is to look down the line of the 31115 for any
concave-or convex lines. If"your frame has additions or ells, you may not be able to
do this. In that case, you may tack 1 inch blocks at the corners of the sills. Pull a
piece of string tightly over the blocks and wind the string securely around a nail at
either end of the sill. Then use a piece of wood the same thickness as the blocks, in-

~ serting it between the string and-thre sill along the sill from corner to corner. You

should note any variations in the distance between string and frame since this
would indicate that the lines of the timbers are not straight. ~

e

i r\\"' ;' . = l’.'

Yoy, T ey sl 1 Sl ]

 nail fo -

Lt these c}zeck fwmt')‘ the blOC]( wood
slzould Ja.(t‘ slip between string and stll

<

Checking for Plumb
* This should also become a habit. Hold a 4 foot level vertically against the
timbers to be sure they are not standing or lying at an angle, hut are straight up and

, down. Or more accurately, use azplumb bob much like the 1 inch blocks and string

by holding the line 1 inch away from the top of a posﬁ*nand making sure the point of
the plumb is 1 mch away from the base.

Lifting

We want to remmd you again about the proper method for hftmg Remember to
use your legs, not your back, and always have encugh people to do the job. A 6"
12" timber 16 feet long weighs approximately 350, to 450 pounds, depending on 1ts
degree’of dryness and its species. A board foot of wood weighs about 4 to 8 pounds

Laying Decks

When laying decking, remember to stagger the ends of the boards sa that they

“do not all end on a parhcular ]01st in succession.

‘6@




- L ) "j , ‘ . _

_ RAISIN' DAY : : ' C 123

1 = 1 ' = .rmﬂm’ie

T 1
Ttgg}w

Make sure the boards are llght agamst each other and that they are straxghr and

- consistent with the perfmeter lines. Pay special attention as you cul the mortises

through the deécking to receive the tenons on the posts. Be careful that you do not hit

any concealed decking nails with yvour chisels or blts as these w1ll be damaged ex-

tenstvely and the raising w111 be delayed.

..+ Tempaorary Brécing

~ Temporary bracing has two functions. First of all, it holds a post or group of
timbers in place.until the joiningtimbers are also raised. It also holds the frame in a
square, level, and -plumb position -until the permanent braces are put in. In both
cases, it is.important to posmon the braces so that they provide maximum support

but do not intérfere with the raising process. It will mean a dupllcatlon of effort-if
temporary braces have:fo be removed in order for you to put in the purlins or the
_permanent braces. So, a ljttle forethought is advisable. Generally, itis'a good idea to
.tack the 1" x 6" board as high up as possible on the stick of bent being braced and

bring xt down at a 45 dggree angle to the 5111 or plate

#

-~

. TN

2
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Use several 8d or 10d nails only partially nailed in so that they will be easily
retractable  Cross brace by laying a brace across the first in the opposite direction.
Tack these two together at the point where they-cross. When you brace a rafter pair,
tack the board to the underside of the rafter, again as high up as possible, and bring
it down at a 45 degree angle to the plate. Now you w111 not have to remove the brac-
"mg to set the purlins. '

¥ brace'a; /té'g}t' as lﬂom'é/e

THE RAISING.PROCESS e

First Floor Frameé ' . e

We will begin with the sills Thimney girts for the first floor frame. These
are simply set in their logi places, matching joints. Check for square, level,
plumb, and stralght lines, e

. Next, lay the joisls crown up. Any framing for lhe masonry or stalrs to a cellar
should be’(Tone at this time.

~Next, if you are laying the decks as part of the frame raising; lay the first floor

vf'deck leaving open the spaces for masonry and stairs. Thls completes the first floor
frame.

Seco‘nd 'Floor Frame
There are two methods for ralslng the rest of the frame. One is to build a bent
on the deck and raise”it as a"unit. Tradltlonally, there would usually be four bents..
" The other.is to raise eachtick, one at'a time, bracing it until the joining sticks are in
place. Generally, we use the second method and would recommend it for novice
- raisers. Individual timbers are lighter than bents, and therefore, tequire a smaller
- work force. Also, there are fewer details to think -abgut‘at one time This method
does take a long time. In either method, the fifst gtep would be to cut all the
necessary mortises for the posts.-Check the measurgments and their positions.
If you are raising a bent, carry the necessary pgsts and girts for one bent onto
the deck, and lay them out with the tenons at theis respéctive mortises. -

N check measurements, -

check far square,
deck mortise i the braces ,

fnm‘ already done

End bent - foot with respective mortise
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You will need a few categories of workers for the raising.-You need people at .

the girt to lift, people at the mortises to guide the posts in, people to check for plumb,
and people to nail the temporary braces. If the house is a single story, the workers
will always be able to reach and support the girt once it is in position. However, if
the hduse is one-and-a- -half or more stories, an additional group of workers are
needed to use barn peles, or pikes. to hélp lift the bent once it is too high to reach by
hand

PR

Remember that at the beginning stages of liffing the bent, the feet of the posts
~ will tend to move out more than down. When the bent is almost upright, and there is
morg weight pushing down, the tenons will then tend to move downward into the
morfises more than outward.
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'V'Thle pikes should be set as soon as the upper framing is lifted to head height: .
R Additional pikes can be set as the bent gets-higher. s , ‘
{
s
. ” o " note : lines are Mﬂf{e‘té' the bent
. _ S P to prevent from going -too far over
. B ' ) v - ’ . . " \g
S ’ ‘.
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The ‘fJ'r"'essure applié‘d by all the people raising must be consistent along the en- ,

tire line .of the bent. Timing and rhythm are very important. Therefore, one person

among the group should be a caller. This is somgone who sefs the lifting rhythm and

audibly guides the raising with “easy,” “all together now,” "“hupp!" or whatever

=, suits the situation. ;

( Tie ropes to the girts prior to raising the bent. People in your crew should hold
‘these ropes in order to prevent the bent from going over too far.

. With the first bent in place, lay out the second bent in the same way. If the first

*bent is very securely braced,’you can use a block and tackle with it to help raise the

- second bent. The second-can be used similarly for the third, and so on.

- \‘\‘\T\-{} .
R ‘
N e block and tackle
. \\ C'T\::\\‘\‘
Wt S :
ﬂ rw A ~ o
({ Ck Wtde 3 .

After the second bent is in place and braced, raise the front and rear plates for -
that section to tie the two bents together. The process of setting these major timbers
will require 'undoing the temporary bracing: The plates are generally slid in from
the side by spreading the two bents apart. This progess requires some careful plan-
ning. Have one set-of pgople hol® the plate at the proper elevation while another

~. group unnails the braces and spreads the bents apart a few inches. ‘ S

- '4

e bock and tackle




128 THE TIMBERPPRAMING BOOK

Once the plate is in place, use a come along to apply a great deal of pressure to

pull the posts toward each other..

FL : ! 7

N ' . come along~ /
B R U " to apply a great deal o

I K - pf?:%]%’ o{rpu//z’ﬂﬂtff{
| o “posts toward eadk other
L T —— B e

I SR - _

Once the joints look very tight, bore
_the mecessary holes for the trenails

and insert them.

s

T

a3

e,
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Follow the same procedure for the rear plate. _ _
Because the dovetail joint is nat flexible enough to allow far the setting of the
. . plates after the summer, the symmer timber, if there is to be one, is the last,major
‘ timber raised in this section. Raise the summer and lay it upside down on the girts.
Then, roll the timber over and set the tenons into the mortises. The dovetail joint
++ . will fit tightly, and a beetle'is usually required to whomp it down into the pockets.
) _ Prior to fitting the dovetail joint, set two temporary posts, one under each girt at the
mortise of the summer. These will provide some support and prevent the timber
. from bouncing as you ‘aré hammering it with the beetle.

s N
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bottom. ¥
summer ~__ / -
roll over and insert’ . °

temporiary posts —————| =

The summer is not pegged. Replace all the temporary braces that youremoved
during this. phase of the raising. . i~

. The order of raising timbers for the thitd bent, and especially the-fourth, is
different Because you will' have less space to work in., Therefore, have two groups of
people working simultaneously to raise the plates,..and hold them in place. A third
group of people will then bring the bent to the plates.

g 7 - ‘( x e
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This sequence is followed until the entire second floor sﬁtém is raised.
Next, lay the joists.

If you are not planning to have plaster ceilings-and you want to conceal your
electrical wiring, now is the time to rout out a canal in the top surface of your plates,
girts and/or summer, and then to lay the wires. Bore down through a timber at any

~ point where you are planning to install a fixture. Make sure to leave enough wire at -
either end to make the final electrical connections. (Be sure also to check your local
electrical codes.) ' :

arn e;’mmple or a

B AR
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of summer

3

Next, lay the second floor deck. .

, Ifiyou are raising a cape, or your bents were two stories tall, you are now ready
to raise the rafters..If your house is a two-story, with single story posts, repeat the o
" preceding steps for the second story framing.

s

Rafters .

The raising of rafters is complicated by the fact that you will be working 9 to 18
feet off the ground. We have forind that the best method for getting the timbers up is
to tie ropes to the near end and to use two sets of people pulling and lifting/pushing,

%,

B
K . "
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han g [27 t i aenter.
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If your rafters are particularly heavy, or your work force is limited, you could
rig a boom off the top deck and use a block and tackle. Be sure to secure the boom
tightly with adequate bracing. In determining the height of the boom, you must take
into account the space the block and tack e and its ropes holding the timber will
need.

L - :_ U Bk
] and tackle |

Use ropés as tag lines tied to the ends of the safter. These are held by people on
the ground who are guiding the timber and by people on the deck who are pulling
the timber.-Raise the tlmber parallel to the wall, and then turn it 90 degrees to get it
onto the deck
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Thrs system, requires. careful coordination of all the work groups., Leave the
‘purlins on the ground at this point to give yourselves maximum working s space Once
all the rafters,.are on the deck, you are ready to proceed. Tack some blocks to the
outside of/thé'frame on the gable’end and the side to prevent the rafter from sliding-

- off-or spr‘eadlpg too far. Begin at one gable end, and lay the rafters down on the deck
with-the blrdsmouths al thelr respective locations.

L

. pt’?e rafters

rqﬂ'er in place,
fead_t/ toraise.

g

&

. ", L ’ “\' /a-

Join the rafters at the géak.and peg the joint: Set the collar tie if there is one: Tie_ -
a string to the peak This will-serve as g pluinb line when the rafterhas been raised.
Then the first set'can be a refesence point for the other sets.

One person should stand at each foot to act as a guide. Several people will be
needed to do the lifting, and one person should hold the end of a tag line tied to the

peak. If therafters are quite long, you may also need to use the pikes. i distance “a’
~ is less than half the vertical height of ‘the rise, you ‘do not need plkes
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The people at the feet are very important because they prevent the rafters from
sliding away or spreading. The birdsmouth joint is also special because it will not be
properly situated in padsition until the rafters are almost completely upright.

,/

— £

ypical birdsmonth,

Your overriding fear will be that the rafters will be raised too far and be pushed
over, The fear-is usually.great enough that the problem becomes one of not raising
the rafters far enough to be plumb. The tag lines offer further security against the
rafters going overboard. Temporarily brace this first Tafter ‘pair by tacking a board
to the underside, or inside, of the rafter, and to the plate

Then proceed toraise, and brace the remaining sets until you have two sets left.

The last set must be raised under the second-to-last set. Therefore, the peak of the

' pair must be able to pass under any collar tie that might be there. If it will'not, then
the collar tie for the second-to- last set of rafters must be set after the last gable palr

is raised. ik
B
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It is probably approaching the end of the day, so while these last pairs of rafters
are being raised, ask some people in the crew to begin to set the purlins. Do not nail
any of them in at this point.
to check the roof rafters as a whole for plumb. Use a come along to align the rafters
in their final position and nail or peg the purlins and ridge poles in place. Securely
brace the system in the correct position until the permanent braces are set.

The whole process will probably take a full day. Now that you are near the end
of this productive day of work, it is time to attach the pine hough to the peak of the
first set of rafters raised. This tradition is attributed to three sources. One source
claims that the old-timers+wanted to pay homage to nature for producing the trees
from which they built their homes. Another says that the pine bough was a symbol
that the colonists” house was “free,”” and did not belong to the king. A third source
says that the tree was homage to god, placed at.the highest point of the house in
order to be closer to the heavens. To us, the pine bough is representative of all these
ideas, but stands primarily as a symbol that the frame has heen safely and
successfully raised and the time of celebratian can begin.

Once these are set, the ridge pole is handed up and setin place. Now iz the time

The next day. some of the.crew should return to set-the permanent braces. See
Chapter 8 for a complete discussion of cutting and setting braces.

Once the braces are all in place, the frame is officially complete. You can now
proceed with the process of closing in the frame to make it weather-tight.
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12 FRAME DESIGN AND
" YOUR TIMBER ORDER
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Historically, the frame plan of New England central chimney buildiﬁgs was
quite standardizgd. The sills in mvst houses were gener#lly one size, the girts
istarrces between the major girts and

another, and so on, What could vary were
plates, and the style of the frame.
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Not much rot’)m was left for variety or individual taste. We, however, can design
our frames to reflect our own taste while still retaining the.fch/a’racteristics of the
traditional frame. For example, we €an choose to use a small number of large joists,
or a large number of small ones, depending on what effect we would like for the
ceiling. It is necessary to understand some of the properties of wood so that you can
make design ‘degisions that will ensure a sturdy structure. '

Wood standing on end (for instance, a post} is extremely strong. It is easy for a
post to bear the forces-ef compression to which it is subject. For example, pine can
.support six hundred pounds per square inch. Therefcre, a 4" x-4" pine post can
~ carry 9,600 pounds. The frame and decks of a 26’ x 32’ cape weigh approximately, 42,560
* pounds. Theoretically, the entire house frame could be supported by five 4" x 4"'s! It
would jiggle a bit, but it would be supported. Or, how about supporting the frame on
one 10" x 10" post? It would wobble even more, but it would be able to bear the
weight. If you choose to design your frame plan by calculating the loads your house
must suppor}, remember that the dimensions of conventional lumber are smaller |
than the dimensions of timbers ordered from a mill. For example, a 4" x 4”-will ac-
tually measure around, 3%:"' x 312 ", and therefore, will actually carry 7,350 pounds.
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Wood lying on its side has anothier set of characteristics. A 1" x 68" board laid flat

- will sag under its own weight. However, if you lay that samg board on its edge, it

becomes quite strong. Conventional builders often nail two or more boards together
s to create a strong unit. A timber,/however, 1s a solid mass of wood and therefore is "
stronger, inch for inch, than a bgard. Two 2" x 10" boards nailed together are not as
slrong as one 4" x 10" timber. Vhe strength and sturdiness of a timber frame, then,
derives from the fact that timbers are laid on their edges. An interesting rule of
thumb for determining the sl;)ét;gth of different sized timber is this: for every 2 in-
ches of a timber's height, ity strenglh increases b\ the ratio of the 2 inches to the
orxgmal height, For exampld, a 4" x 8" timber will be one-third stronger than a 4" x
, the fraction being the r sult of the ratio of the 2 inches to the original height of 6
mches However, increasing the width of a timber.by 2 inches only increases the

strength of the timher bv/ some 10 to 15 percent. '

Architectural (,raph/fc Standard$ by Ramsey and Sleeper is your best guide for
delermining what timbérs can span what distances without support. Their charts
take into account the species of wood, the live and dead floor leads, and the deflec-
tion, or sagging. For /‘Almple if code standards for building limil floor deflection to
1/360 of the length of/the timber, then a 10 foot timber should not deflect more than
1/3 inch when carr/ing a 40 pound load. According to their hook, many parts of the
traditional timber{ ame are undersized and many parts age oversized. Yet, these
frames have stoo% or three hundred years and more. Stud\ particularly the sectipn

in their book on vood lintels and beams.

/
/

T e[x%emted dmway

You must also consider the work the timbers will be doing when you design
your fraézie plan. For example, how many other timbers will be joining any one

1

timber aid what are their sizes? Since the summer timber will be joined to the girts,

it must be smaller in its vertical dimension than the girt it joins.
//‘/ , 4 *

"
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Similarly, the joists will join the summer. There must be 2 inches of wood
beneath the joist pockets to insure that the timber retains its strength. With an un-
derstanding of wood properties, the work the timbers must do and the local building
codes, you can move on to the process of designing your particular frame plan. The
first and most basic decision you make concerns the size of your house. Decide what
your overall space requirements are, without committing yourself to swindow or
door placemerit or to the specific placements of partitions for rooms. Interior d951gn
decisions are best left for the time after the frame is raised, when you can ex-
perience the house space as it really is. Decide instead how much overall floer
space you neetl, and how many stories you want. Decide on the style of the roof, and

its pitch.

The two interior design questions that should be considered as you plan your
frame are where the stairs will be located, and where the fireplace(s) will be
located. Stairs in old houses were very steep. They often rose at a 40 or 45 degree
angle between central girts that were only 7 to 9 feet apart. Colonial builders design-
ed them this way because it was too expensive to heat extra space and because they
did not want to sacrifice room space for a larger stair well. Their furniture was
smaller (as were they), and their indoor activity"was centered around the keeping
room downstairs. Stairs as we know them are a fairly recent phenomenon. The old
design is considered uncomfortable, unsafe, and impractical. Therefore, when you
design your frame, you can allow as much as 10 feet between the central girts for
stairs that will have a comfortable incline. :

T T . T
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Central fireplauces were a n‘ecessit)\/”in colonial times. The size and number of
fireplaces diminished as charcoal, coal and oil supplemented wood fuel. Today, if
you choose to use electric heat, there is really no need for a chimney. However, the
high cost of modern fuel is motivating more people to heat with wood in a properly

A
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designed fireplace or wood stove If you are plannmg to use your fireplace for a
heat source, you should locate it in the center of your space. Allow 4 to 8 feet of

space for each fireplace. A large, traditional kitchen flreplace with beehive ovens

would requ1re a space of 10 feet., | -

3

}r_’_"‘gz ‘i

1at ﬁrff floort
——stairs to
4 crawl space

26

Once you have placed the stairs and masonry on your frame plan, the rest of the -

timbers are simply “built" around them. For example the space on either side of

the central girts can be as large or as small as you choose. You can now complete

your frame plan and make up a timber order. Begin with the first floor frame. Draw

the perimeter of your house. (We will use a 26' x 32' cape as our example:) Next,

draw the two chimney girts from the front of the frarie to the back. We have placed’

ours 8 feet apart, 12 feet from each end, a plan that will allow for both a central

stalrcase and up to thrée flreplaces In our example we are centering this space
| L 32 , 1
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Next, draw in the timbers that will make up the sills.

— fm{f : , — }IOJJZ

| deck | = _d“k—ﬁm;/z ﬂoor
r..rzll.v .o L sill

4

note nailing area___ _rote lack of natlingarea
post ©) @

;‘:{\Yﬁmﬂé should be 6x6 posts on a 7x7 sill or girt

The last members ta complete the first floor frame are the joists. We placed
ours on 2 foot centers in all the areas except those which the masonry and staircase ’

will occupy. From this drawing, we can determine our timber order for the first .
_ floor frame. , :

Sills — 8" x 8" -'4/13, 4/12, 2/10
Girts — 8" x 10" - 2/26 or 4/14
Note: These 26 foot 8" x 10" timbers must be
supported by either masonry or posts.
Joists — 4" x 8" - 24/12, 9/8 .
"This order is read, “sills, eight-by-eights, four thirteen-foote®s *four twelve-
, footersand two ten-footers.” N

The second floor frame is made up of posts, plates, girts, summers, and joists. In

our example, there are eight posts, one placed at each major intersection of major
timbers. ' y : )

.The plates gna girts are placed as follows.

(UL N e —

B posts |
) A | WP
. ’ ' ; | | end gire A
. ¢ 26| %/7// summer -
)
R T
*g” - g ~— plate *
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After drawing.in the east and west summers, we ean finally draw the joists. In
our example these lie in the opposite direction from the first floor oists; they are
“traditionally l‘aced on 2 foot ar 30 inch centers. The timber order for the second
floor frame will be. as follows : :

+ Girts — 7" x 9" -4/26 |

_ " ' ported by either masonry or wall-framing.
‘ ' Plates — 7" x 9" - 4/12, 2/8
Posts-— 7" x 9" - 8/8 . :

o,

_ ‘ Summers — 8" x 12" - 2/12
) " Joists — 6" x 6" - 20/13 (2 foot centers) °
. 16/13 (30 inches centers)
12/13 (3 fool centers)

- If you want your joists on 2 foot centers, you can put down a 1 inch tongue and

groove subfloor and then lay the 1 inch tongue.and groove finish floor at a later date

" if you wish. If you choose to place your joists on up to 4 foot centers, you must lay 2
inch tongue and groove deck to ensure adequate load support.

When you place your order, order all like sizes together. For example, simply
order 7" x 9" -— 10/8,°4/12, 4/26 for the platés posts and girts.

Repeat this order tally for any othet floors if you are bu11dmg atwo story house.

The roof frame ordet-is ‘made up of rafters, purlins, collar ties, and ridge pole.
Rafters in our example are placed on 8 foot centers, and.the purlins on 4 foot
centers. Therefore, there are five palrs of raf{’ers and 32 purlins, and four sections of

rldge pole. "

, \ K7 eat

4

_PURLINS WITH
PRINCIPAL RAFTERS

- Note: These 26 foot 7" x 9" timbers must be sup- ,
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‘Refer to Chapter 5 and Chapter 9 to compute the rafter length for your house. In
our example, the rafters are 18'5”" and we wiH order 19 or 20 foot timbers for them.

: Af you are having collar ties, you myst compute their lengths. You can do this by

-determining how high off the-deck the/kmll be. In our example, the rise is 13 feet. If
youswant the tie to be 7 feet off the deck, there would be 6 feet of space above it. Us-
ing our knowledge 6f algebra and triangles, it is easy to see that 6 feet is one-half the
collar tie length, and that we will need a 12 foot timber for the collar tie.

GA\A

/]\ .
6 3
* collar tie

S

7
v

The timber order for the roof systém will be as follows.

L

Rdfters — 6" x 8" - 10/19 or 10/20

« Purlins -and Ridge — 4" x4"-36/8

Collar Ties — 4" x 8" - 5/12

Finally, you will need to order braces. Order two braces each 4 feet long, for
every outside post. o

- Braces 4" x 4"'.- 16/8
T {Combine‘the brace order wit /the 8" — 4" x4"'s you are order-
mg for purlins and rldge pol/z/) '
- {

Remember that you can vary Ahe sizes of/ your timbers and the distances
between them, but be sure you have consider¢d deflection, live and dead loads,
-local ecode requirements, and, the joinery each timber will contain. Again,
Housgsmiths can help you with your timber pfan'and order in a number of ways if
“you are unsure about-doing it by yourself WEe can draw your plan if we know the
statistics of your house, and you can figure oyt your order. Or, we can do both draw-
ing and the order. Or, you can send us your plan and order and we can check it over.
You can also send us your plan and ask how/you can vary the size of certain timbers
to megt your de31gn needs. Write to us fm[ details regardlng such consultation.

faares
]
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13 BUILDING A12'x 16"
SHED ‘
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We have chosen the constructlon of a12 x 16 shed as a practlce project for
several reasons. First, building a small structure is an ideal way to become ac-
gustomed to working with timbers. Second, the shed-is big enough to be useful dur-

*ing the construction of your main house as a tool shed, or even living space. And

third, it will be a useful size for an outbuilding shop, studio, one-gar. garage, or small - .
barn. We are going to:design the bujlding from the ground-up. We ‘have overdesign- -
ed the structure of this shed in-order to‘include many of the joints that you will need

to construct g larger structure. Thus, there is a summer timber in our shed, though

there would not usually be one for & building this size.-We conclude this chapter -
with the personal account of a friend of ours wha is now on the staff of Housesmiths.
He built this shed without having much prior experience in timber framing, by us-

'1ng the frame drawings and timber schedules we have included in this chapter.

Begmmng with the foundation, wé suggest that you set'the shed on concrete or
stone piers. Using piers will minimize your initial costs and will not scar the earth. It.
will also allow you the flexibility to move the shed to a be.tter 10cat10n in the Tuture.

at
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T We unders‘tand(‘:that as the complex of huildings and landscaping grows, the original
site of the shed may not be satisfactory. Therefore, the shed will be’able to be jack-

ed up slightly, set-on skids, and dragged to another location. -
We also suggest that you use 2 inch planks for the first floor in order to give the

shed enough rigidity.to serve as a shop. These planks canssupport heavy equipment.
The second deck can consist of 1 inch boards to support lighter storage or a sleeping

loft. The doors and windows can be put any place except where there is a timber or -

brace. The final covering of clapboards, shingles or boards can be delayed until
later to offset the initial expenses. The roof need only be covered with some water-
proof material to keep the interior dry duging the initial phase of use.

Now, for the specifications. We have chosen the 12’ x 16’ base measurement
with an 8 foot wall, a 12/12 roof pitch {square), and a summer timber. Here are the
descriptions of the foundation plan, the timber frame -drawings jmeluding
elevations, and the timber schedules. (Drawings begin on page 150.)

Foundation ‘Plah ~

Consider the future use of the building, access during construction, levelness,  .¢’
dryness, and stability of the soil when selecting your site. Remove enough topsoil
and make your foundation level with the highest point on your site. To check the

piers for squareness, the dlagona] measurements must be equal.

. Timber Frame Drawings .
¢

These drawmgs show the overal] frame plan from the front of the frame, the . .
‘end of the frame, and from above the frame. There are also drawings Wthh show'.

some of the detail of some of the joinery-in the frame. o

Timber Schedules' , ’ : .

" The timber drawings, of #schedules, show the name; size, length “and- quantity.

needed of that particular timber, the dimensions of each of its ]omts and the loca-
tion of the timber in the frame.

Roman numerals (1, I1, etc.) and capital letters (A, B-B, etc.)- indicate where the-

timber goes in the frame. The order of these numerals and letters is significant. For
example, in the code *'A-B,” the A" is the left end of the timber when it is in place
as pictured, in the frame, and “B” is the right end. These numerals and lefsers cor-
fespond to identical ones on the frame drawings. For example, a corner post shéwn
. on & timber schedule and.coded *'D” will match with a platé labeled "C-D" and a
girtabeled "D-B* on thé frame drawing. All the .ends of these timbers labeled “D”
w1]1 eet at the joint over the post 1abe1ed “D.”

. 6 x6- 18 means the nmbers are 6 1nches by 6 1nches and are 18

feet long:

2 PC. means you need two pieces of the item shown in the
drawmg for your frame.

r
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IS . . b

Sill ts the ngme -of the tm‘iber shown

18'0" OAL mheans that the partlcular dlmensmn given is for the
oyerall length of the timber. :

CO Q_. means center Ilne for the joirit.
c s. means-to. make a rough but square cut with a cham saw’

L
.

" The order of the dlme,nsmns given for a ]omt is 1mportant For example a mor-
tise that is 4 x 4 x 2 is 4 ifrches wide, 4 inches high, .and 2 inches deep. *

* * Here is the r_naterlal list of the tlmbers ‘#nd lumber needed to frame the shed.

- First 'Floor :
v : . s sills — 6 x 10 - 2/186, 2/12 e
' ‘ joists — 6 x 8 --7/12 '

e 1 L. ) ’
‘Second Floor
A . . " A . Lo ' o .
' ‘posts — 6 x 6 - 4/10 - < ’ :
girts — 6 x 10 - 2/12 ' '
plates — 6 x 10 - 2/16

summer — 8 x 12 - 1/16° e p
joists — 6 % 6- 6/6 (or 3/12) . C
i "Roof - , . . )
. . R . . R S ) w . - ) @
) rafters — 6 X 6 - 6/10 . .
. urhns —'4'x4-10/8 “A '
v . Braces WmeW and Door Fram‘ing, Nailers B . \
Sl 4‘-x,4-20/8_-' .
o ) Trenails : '
‘ 40— 1 inch by 8 inch diameter
. s 80 — ¥ inch by 6.inch diameter .
# . Decking - s 0 - K

2 inch tongue and groove pine
192 square.feet or 384 bohrd feet plus 40 board feet for waste -

, and- mlllmg .
- "4 inch tongue and groov pme

192 square feet, or 192 board feet p’lus 20 board feet‘for waste
and milling .

ity
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. After you have. studled all the drawmgs }groceecl to cut your timbers. You can
develop your own system for doing this, as we suggested’in the laying out and cut-
ting chapters. Be sure to take into account any boxing that will be needed.'Check the

measurements of each timber as you go so that you de not repeat a mistake. Refer"
often to the drawmgq ard keep the entire frame ir*mind as.you cut each timber,

Next conioes the ralsu}g We suggest that you lay the first floor framing and the

-deck some time before your: friends assemble_to ‘help yen aise. This will give you
“all somethlng to walk on and work off of for a'more efficient and saferraiging. Be
- 'sure that you, ‘check the overall ‘dimensions for accuracy at.each.level. The base

measure must remain 12’ x 16’ on the outside, and all measurements must be square;
plumb and level. You can use shims betweén the fo#ndation and the frame to help

“levelthe sills. It-is 1mperat1ve that the first floor detk be level and square. The rest
"of thq—; building w1ll beoff if you don’t make sure these anitial measurements are; ac-

CUI‘H[E - v A

Although we do not examine the Closmg in of d tlmber frame in this book*we
would like to give you d few directions for your shed. Sheathing a timber frame
differs from sheathmga conventional framé because the sheathing boards afe nail-
ed vertically, not horizontally. You will need 576 board feet, plus waste, of 1.inch

" boards to-sheathe the shed. Subtract the area that your wmdow%and doors will oc-

cupy hefore ordering: You will need 302 board feet of 1 inch boards tp sheathe the

- rool. Apply the roof boards from ridge to'plate, that is, vert1cally as you did the wall

sheathing, ~ ¢ . J

We think the spemflcs of cuttmg and raising this shed can best be presented by :

a novice who actually did it using only a little prev1ously acquired conventional
carpentry skill and the drawmgs This is Arthur Hendrick’s ]ournal of the event.
A ] . &

) I had been workmg Wltl‘l Housesmiths for about a. week and had seen
. only a couple of timber frame buildings when Stewart Elliott asked me if I'd
like to cut and raisea frame myself. Never having taken partin the building
of (hls type of house, I' was doubtful of my abilities*] agreed td give it a (ry.
My ‘background in construction had been eight months with a conventional,
stud-frame company, so I was familiar with the tools of the trade, but the par-
ticulars of the post and beam method were’ completely d1fferent drom
anything I had done. ®

The cloud of doubt began to clear when’ Stewart brought out drawings of :
the building. The shed was to hofise several chickens and a three‘year old -
Welsh pony named Pony.

- The drawings intluded each tlmber w1th all the necessary dxmensmns
joints ahd locations. It looked simple, and I was assured that it was.

Not knowing exactly how to go about cutting a frame/, I went dpwn to the
“field to begin. Like a soldier going to battle, | was armed. 1 had a power saw, a -
“large power drill, a four-point hand saw, a 2 mch wide sogket chlsel a mallet
. a 2 foot square, tape measure and-carpenter's’pencil. :

I began with the joists because they looked easy. Their ends only had to‘
be sqiared to proper length. A little pile of finished joists bolstered my con--
fidence so that I jumped'into the girts and posts naxt, completing the mortise
and tenon joints. I dpd the summer dovetail joint last,

The cutting of the posts, girts, rafters and'the summer went smoothly and
rapldly The only real problem arose when I cut the girts before I cut the

- summer. The dovetail pocket in the girt that receives the summer is cut exact-
~.ﬁto match the dimensions of the 8" x 12" piece of wood being put into. it.

#

o
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Wood, however, is imperfect. There can be variations af up to ¥ inch. After, -
cutting one end girt and its pocket for the summer, I found that the summer
measured 11% inches, not 12 inches. Hence, I had a gap in the finished frame
. on one side of the summer joint. Forturately this happened only on one end:;
because [ had not yet cut the other girt, I was able to‘make it [it more precise-
s ly. I learned my lesson: cut the summert timber tenons before you cut their
corresponding pockets in the girts, You may need to do some customizing.
This arder of cutting also helps to mark the matching joints. This removes the
possibility of having to take the summer down to rotate it. This would not be
an easy chore with a 16 foot 8" x 12"!
- My horse shed was cut and stacked. and awaiting its raising. I placed the
sills on'six 4 foot posts that I had buried about a yard deep and leveled with a
transit. When the sills were securely pegged, we laid the floor joists and
checked for square by cross-measuring the floor. Then the decks were
applied. making a floor that could support just about anything. The shed sat
like this for a few days while I rounded up people to help raise it.
. ,The raising of my horse shed began a little behind schedule on this
; November day. In fact, it was just before dusk! The nearing darkness wasn't
o much of a problem, though, as lgts of people had come to help. It's funny how
“many people are attracted to a bunch of fdlks scurrying around trying to-
assemble a large, three-dimensional puzzle in the dark, seemingly super- °
vised by an impatient Welsh pony. The throng and the fun quickly turned the
: ridge pole party into a summer timber party. This isn’t as bad as a basement
v sill party, butit's not'exactly what our timber-frame forefathers had in mind. *
Or, was it? 3 .
' . The shed climbed swiftly higher. The four corner posts and thesplates
. and girts weré soundly braced and pegged together, and waiting for the
—-——summer. The summer was a particularly heavy timber, and it soon became
clear that all the helpers on_hand would be needed to hoist it to its final
resting place, 7 feet above the deck. So hoist we did. Ten backs and 20 arms
and the summer was home and she was tight.. .
» From there it seemed only minutes until the joists were inserted, the
rafters pegged together and the puglins firmly nailed. The ridge pole and the
fraditional pine bpugh were up and the frame was done!

Complete darkiwess had fallen by then, so I couldn't see my raised frame,
but I krew from sitting on the ridge pole that the horse shed was stropg and,
even in the dark, beautiful. There had been d few errors in my cutting, but
nothing that couldn’t be taken care of with a little extra cutting or a few blows ..
with the sledge hammer. I had a tremendous feeling of elation sitting gn the
ridge pole. The frame was up — strong, handsomeg, tradmonal and sur-
prlsmgly sxmple . . :

3

4

Now you have studled this book and aré ready to begm\‘bmldmg eJther the prac-.

tice shed or your house frame. We hope that what we have written in this book tells
~you all you'll need to know to build a timber frame. If you Teel confident alout your
math skills but mot your carpentry, you can send us the spec1flcatxons and drawings
for your frame and we can cut your timbers for you. We can then either ship them to
you or you can pick them up. Then, you and your-{friends can raise the frame. If you
do not feel confident about raising the frame, one or more of us can come to your '
site to supervise your crew, or ours. We are always eager-to answer questions and
letters from the folks who have read this book and are building themselves a timber
frame. Please write to us if ypu would like price quotations on drawings, timber cut-
ting, or raisings. Thank you for your interest in timber framing and best of luck!

- s
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BIBLIOGRAPHY

Thi¥ b]bhogmphyn is a small sampling of useful books since there are’
llterally hundreds of -béoks available that would be helpful. We feel that as
an owner-builder or intetested partygyou should have as much participation
as possible in the design and e\(erut%n of your home. Reading and research
are an important foundation to such participation. Therefore, in addition (o
the bibliography; we would like to mentiof some general sources of good
publications which will help you make your home a very persanal statement.

" “First, check into the universities.and colleges in your area. They may
offer their resources to their community al reasonable rates. Also, check with '
the Extension -Service for pamphléts related to building. There are also ‘ -
/“seyeral groups starting their own schools to teach people™how to build their
own homgs. Most of these are contemporary in their design philosophy and
. are particularly concerned with energy conservaljon. The federal and state
government supply various sources of information, most of which are free or
very ingxpensive. In particular, the Library of Congress sponsors one
program that is of special interest to us. The Historical American Building
Survey offers measured drawings and photos of extinct and- existing
historical houses. In order to order these, you need the catalogues which list
o the houses for which plans are available. These can be obtained by writing tg
) the Library of-Congress Photoduplication Service, 10 1st St. SE, Washlng!on
. ® D.C., 20540. Request information on how lo order the "'Catalogues of the
Measured Drawings and Photographs of the Survey in the Library of
Congress,” Maych 1, 1941, and January 1959, #PB 177 632 and 633. These are
extensive and expensive catalogues containing descriptions of thousands of
homes. Bmaller.catalogues listing Historical homes by the state are also
available. State, local and prlvate preservation groups are also a source of in-
formatlon
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ANDERSON \L 0. How to Build a Waod-Frame House New York New 4
York: Dm)er ‘Publications, Inc., 1973: »
A good conventional “how to" for all standard re51dentlal constructlon
Concerned ‘with all phasés of construction. 2

BLACKBURN, GRAHAM. Hiustrated Housebuilding. Woodstock New York:

‘ The Overlook Press, 1974.

BOERICKE, ART, and SHAPIRO, BARRY. Hundmade Houses. a Guide to the
Woodbutcher's Art. San Francisco, California: Scrimshaw Press 1973.
-An entertaining, pictorial, artsy book.

THE COLONIAL WILLIAMSBURG FOUNDATION. & Portfolio of Eighty-

i Eight Original Wllhczmsburg Buildings. New York: Holt, Rinehart, and

Winston,, 1971.”
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ECCLI, EUGENE.  Low-Cost, Energy-Efficient Shelter for the Owner and
" Builder. Emmaus ‘Pennsylvania: Rodale Press, Inc.. 1975.
This book contains the ‘writings of many talented pe()ple Though prin-
. cipally concerned with enefgy and cost. much of the mfornmlmn is
applicable. [t'sdoaded with ideas.
FIELDS, CURTIS P. The Forgotten Art of Building a Stone Wall Dublin, New
. Hampshire: Yafgkee, Inc.. 1971,
FITCH JAMES M. American BUIIdmg New York: Schocken Books, 1966.
HOWELLS, JOHN MEAD. The Architectural Heritage of the PIS(ququu
, New York: Architectural Book Publishing Co., Inc.. 1965.
- KAHN, LLOYD. Shelter. Bolinas. California: Shelter Publications. 19 3.

" KAINS, M. G. Five Acres andsIndependence. New York. New York: Dover -

Publications, Inc., 1973.
.+ Explares more- Jand uses and self- sufficiency, but not much usqblp in-
formation for it is hard to have a house and no land.
New York: Hawthorn
Books, Tnc., 1975. g '
KELLY, ]. FREDERICK. P(Jrl\ Domestic Architecture of Connecticut .\’('zw
York, New York: Dover-Publications, Inc., 1952, .
This is the first hook I've read®that actually historically studied the com-
ponent parts of the early homés — iggluding the frame.
"KERN.KEN. The QOwner-Buailt Home /\uherr\ California: Ilnmusuuul l’l(‘ss
1972, o
Siting, costs, and alternate mothods are the main sources of |nf()rnm
tion.
KERN, KEN. The Owner-Built Homestead. Auherr\ (‘ahforma Homestead

R ) Press, 1972.

T‘*»\QDDER SMITH G. E. A Pictorial History OfAI‘ChIIPCIUI‘P in America. New
. ~York: American Heritage Publishing Co., Inc., 1976.
_ 'OLIVER,"BAUL. Shelter and Society. New York, New York: Frederlck A
- Praegar, Publishers, 1969..
ORTON, VREST. The Forgotter Art of Building a Good F:rep)ace Dublin,
New Hampshire: Yankee; Inc., 1969.

PETERSON, CHARLES E. The Curpenters’ Company of the City and County, .

of Philodelphia 1786 Rule Book. Ph‘l‘adelphla Pennsylvania: Bell
Publishing Co., 1971,
A fine reprint of an old manual. Gives insight 1o the ald'methods and
sideas — contains much useful information.

PRATT, RICHARD. A Treasury of Early American Homes New York, New
York: Whittlesey House, 1949.

RAMSEY CHARLES G., A. I. A., and SLEEPER, HAROLD R, F A LA

Architectural Graphxc Standurds _New York: John Wiley and Sons, Inc., *

~1956.

This book is reprinted every several years and updated according to

codes, needs, and fechnology. It's the architects’ bible with hundreds of

pages of details, charts, and tables. It's expensive, so check your library.
ROBERTS, .REX. Yéur Engmeéred House. New York M. Evans and Co., Inc.,

1964. »
ROBINSON; ALBERT G. Old New England Houses New York: Wealhervane
Books, 1920.

SCOTT JOHN S. ADwtmnary,ofBuxIdmg Great Britain: Hagzell, Watson, and
. . Viney Ltd., 1974
SIECELE H. H. Roof Frammg New York, New York: Drake Publishers, Inc
1972, - .
An excellertt and“concxse source of information on the use of the fram-
. ing square and understandmg roofs
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SLOANE, ERIC. Our Vanishing Landscape. New York: Funk and Wagnalls
1955, \ )
SLOANE, ERIC. Reverence for Wood. New York: Funk and Wagnalls. 1965, \ :
SLOANE, ERIC. The Second Barrel and The Gracker Barrel. New York: Funk \
. . and Wagnalls, 1967. - N
SYLVESTER, W. A. The Modern House-Carpenter’s r)mpunmn New York:
Palliser, Palliser and Co., 1883.
Offers an insight to the hlstor\ of building with much useful 1nforma-
: tion.
* TUNTS, EDWARD. Colonidal Living. Cleveland, Ohio: The World Publishing
Co., 1857.
U. §. DEPARTMENT OF AGRICULTURE. Trees for Shade and Becuty.
Batletin 117. Washington, J¥.: U. S. Government Printing Office.
U. 5. DEPARTMENT OF AGRICULTURE. Wood Handbook: Washington,
D.C.: U.S. Government Prmtmg Offfce, Division of Documents, 1955.
U. 8. NAVY, BUREAU OF NAVAL PERSONNEL. Busic Construction
‘ S Techniques for Houses .and Small Buildings Simply Explained New

York: Dover ications, Inc., 1972.
WAGNER, WILLI H. Modern (Jarpentry.-Soulh Holland, Illinois: The \
Goodheart-Wilcox Co., Inc., 1969. . T '

A good source of conventional methods and materials. *
WIH.LTAMS, CHRISTOPHER. Craftsmen of Necessitv. New York: First Vin-
tage B()()kq Random Hnuso 1974.

- WILSON, -], DOUGLAS, and ROGERS, CLELL M: Simplified aarpentry
T Estimating. New York, New York: Simmons-Boardman Books, 1960.
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GLOSSARY
adze — a tool like an axe used: for

A

\§
\\; material would be damaged by a

roughly surfacing a timber.

auger — a drilling tool shaped like a
corkscrew and used for boring
+ holes in wood.

backfilling — replacing the earth
around a foundation. which was
removed during excavation.

halloon frame \%modern American
house construction in which studs

run to the roof plate past the floor’

joists which are nailed to them.

barn pole — a long pole with a pointed
steel head used in raising bents
. also called a pike.

bead — a semi-circular molding.

beetle — a heaVy maul or mallet;
should be used in cases in Wwhich

sledge hammer.

bent — a section of the frame which is

cmmposed of a line of vertical posts

) the horizontal timbers that con-
necl them},

- bevel square —; a square with a hing-

ed blade. passing through the han-
dle; the angle between the blade
and the handle is'adjustable.

‘birdsmouth — a Vashaped joint used
at the plate end of a rafter.

blade — the longer blade of a frarﬁingA

square measuring 24 inches ‘long
“and 2 inches wide, also calledxﬁie
body. §

block and tackle — a set of bulky, sohd,-

n

o

¥

pieces of wood and ropes used for -

hoisting. ©

T
-
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board foot — an abstract measure-
men! for lumber 1 inch thick, 12 in-

. ches wide, and 12 inches long.

body — the longer blade of a framing
square measuring 24 inches in
length and 2 inches in width; also
called the blade.

box — 1o shave or plane down any
portions of.a joint which may be
oversized. .

hraces - smaller timbers placed
diagonally between posts and girts
or plates to make a struclure more
rigid.

brick nogging — bricks and clay mor-
tar used to fill in the open areas of’
the timber frame on the exterior
walls; it is covered by clapboards
outside, and by plaster inside.

broad axe — a wide-edged axe with a
%¥_cutting bevel on one side only; used
for rough dressing a timber.

broad hatchet — a wide-edged hatchet
with a cutting bevel on one side on-
ly; used for rough dressmg of d
nmber or Jofﬁt

buck*saw — a saw set in a deep H-
shaped frame for sawing wood on a
sawbuck or sawhorse.

buttress — a prOJecllng surface
designed to support a wall or
building; ‘receives the lateral

pressure exerted at a .particular.’
point in a single directiap.

cape — a house design of usually 1 to
T¥r-stories with & straight-run gable
roof.
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carpenter’s pencil — a large, flat pen-
cil with soft lead used for marking
measurements. :

center line — the midline on the face
of a timber, or joint..

central tenon — a tenon that protrudes
from the center of the end of a
limber.

champher — an edge cul off
symmetrically at a 45 degree angle.

circular saw — an electrical saw with
a circular steel disc which has teeth
~cut round thé rim.
o~ clapboards — narrow boards thicker
al one. edge used as siding.

collar tie — the-timber parallel to the
girts which connetts rafter pairs at
a given height.

, combination square — an adjustable
tool which can be used as an inside
or oulside try square, milre square,
plumb rule, and marking gauge.

come along — a.notched bar with a
click works to prevent reversal of
motion’ operaling a cable or rope;
used for gaining leverage and for
pulling timbers together during

&

raising.

compression — a force that presses or
squeezes.

concave — hollow and curved, or
rounded. ’

conventional frame — plywood and

+ 4 stud construction.

convex — curved or rounded as the-
exterior of* circular form viewed
from without.
i

corner chisel — used for cutting out
morfises and having an L-shaped

bla e.

cribs a ‘cradle made of logs for

_hol
‘cross

bra

(i’ing other logs during cutting.
race — to:lay one temporary
re across another, so that the

twd are tacked together at'the point

where they cross,
crowr —-a slight convex curve on the
facp of a timber. °

d — an abbreviation used with nail
sizes: an abbrevidtion for "penny.”

dead load — the coflined weight of
all the materials and all the perma-
nent attachments of a strusture.

deck — floor. R ¢

deflection — a bending downward, or
sagging.

dormer — a vertical window or open-
‘ing coming. through a sloping roof;
usually provided with its own pitch-
ed roof.

double-bit axe — axe with sharp edge
running on two sides of the head.

double-tenoned scarf joint — a scarf
joint without bevel cuts, but with
two tenons on each member which
run perpendicular to each other;
contains a mortise to receive
folding wedges (see diagram).

dovetail — a joint used to secure the

summer-~timber: has a dovetail-
shaped tenon and a correbpondmg
mortise. -

draw knife — a ool having a blade
with & handle at each end; by draw-
ing it toward you, you can shave
surfaces. '

dressed-one-side — a board that has
been planed on one side.

di'essed shoulder. — a planed and
shaped portion of the joint.

excavation — digging of a cavity to
make spate for a foundation.

face — a surface of a timber.

first floor frame — sills, girts and
joists resting on the foundation.

flush cut — an even cut unbroken in

k) 9

forces — strengths“or energies.

foundation — wood or masonry sup-
port of the bmldlng restmg on the
earth.

. one plane.

framing chisel — large chisel with

long, heavy blades: strong -enough
to be hit with a heavy, mallet

ry
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framing square — an L-shaped
meatal or metal-and-wood tool for
selting out right angles: has a body
(or blade) 24 inches long and 2 in-
ches ‘wide, and a tongue 16 inches
long and 112 inches wide.

full-width tenon — a tenon that is the
same .width as the timber from
which it projects.

gable roof — a sloping roof with one or
two triangular-shaped end. walls
between the raflers.

gambrel — a roof design with a lower
steeper slope and an upper flatter
one; designed so that each gable is
pentagonal:

garrison — a house design having a se-
cond, story perimeter larger than
the fir;;‘l story perimeter.

girt — major horizontal timber which-

runs from the front to the back of a

structure. =
gunstock post — a special post which

pravides additional support at the

point where other major limbers

meet; théy widen in size in one
. Iraverse direction from floor to ceil-
+ing.

hélf—dovetail — this joint is one-half of
a dovefail; used for joining collar

ties to rafters and braces to posts:

and for other similar situations.

half-lap — a joint having an L-shaped
morlise and a corresponding L-
shaped tenon.

half-lap scarf joint — another term for
scarl joini which uses the half-lap
as its method-of joining; for exam-
ple, two girts joined end to end (see
diagram). - ®

halved scarf — a scarf joint splayed

-down the width of the timber thus
~.Creating two beveled surfaces

3
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-haunch — the part of the whole timber

bevond the shoulder which is let
into another timber,

haunched half-lap — a joint with a
tenon: fulbwidth part of the whole
timher bevond the shoulder s let
into another timber, i e, a dovetail.

housing - a mortise.

inside dimension - the length of a ®

timber minus the joints on the ends.
joinery — the crafl of connecting and
securing' the separate members of
the timber frame to one another by
means of specific cuts on the ends
and/or sides of the timbers.

joint — the parl, or the arrangement of
the part. where two or more
timbers are joined together.

joist - smaller horizontal timbers
which run parallel to each other
hetwaen major timbers to fill out
the structure; provide-support for
decks. |

kerfs — saw cuts.

king post — posts in a roof which

spans more than 36 feet and which
are located between the ridge pole
and the collar ties.

knee brace — a short diagonal timber
placed between the horizontal and
vertical members, of the frame to
make them rigid. :

knot — a place in a tree from which a

branch has grown out.

«
¢

Iaﬂzing out — measurihg and marking -

joints and dimensions.

Ietuin_ — to make a shallow sinking in

one timber so that it can receive or’

enclose the end ‘of another. )
letting through - a method for

-assembling joints whereby one’

timber passes completely through

e

which interlock with the receiving
timber {see diagram}.

~hand-hewn = a timber sguared-off

.and ghaped by hand.

another.

level — & cc';ndilion whereby no part
of an area or timber is higher than’
another; on an equal plane.

)
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level — a device for determining a
horizontal line, having a glass tube
nearly filled with alcohol or ether

in which is enclosed a moveable -

bubble: when centered, it deter-
mines-whether the tangent to the
tube at the point or line of sight is
truly harizontal,

linear foot — a foot measured in a
line.

lintel — a small heam over a door or
window or other openings (such as
a fireplace).

. live load — the load, beyond the load

_of its own weight, to which a struc-
Ture is subjected.

loads — thal which burdens or weighs
down sométhing else.

lofting — a method for determining

measurements by drawing the
members full-scale.

mallet — a tool like a hammer with a
wooden, rawhide or rubber head.

mason — one-who builds with stone,
brick or the like.

masonry- — ‘anything constructed of
stone, brick, tile, or concrete used
by masons.

matched boards — tongue and‘groove
or shlp]apped boards. i

modified mortise — an open “r'rnortise
used for joining rafters at the peak.

molding plane — a plane used to cut

continuous projections or grooves

as decoration.

. mortise and tenon — any joint con-

sisting of a projection on the end of
one timber and a correspondmg slot
‘ori the other,

mortising chisel — a chisel strong
enough to be struck with a mallet
used for cutting mortises.

- o “

oilcloth — cloth soaked in oil and tack-
ed-to-window openings to let in light
but-keep out the elements; used in
lieu of glass.

4

on center — a method for indicating
% the spacingof framing members by
slating the measurement from the
center of one member to the center

of the succeeding one. ‘

atitside dimension — overall length of
an uncut timber.

overhang — a projection of a roof
bevond the. wall which carries it.

overlaying — a method for assembling

timbers whereby one timber is laid

on top of another.

partmon — a wall which separates
adjacent rooms. K K

peg - an oak dmxél ranging -ap-
proximately from 5/8 mches to 112
inches in diameter. -

perimeter -- the whole outer boun-
dary of a structure.

pike — a long pole with a pointed steel
head used in raising bents; also
called a harn pole.

pin’'— a wood peg no larger than 5/8
inches in diameter. .

pine bough — small portion of a pine
tree which, once the wholeframe
has been raised.:should beattached
to the peak of the first set of rafters
raised.

pit saw — a two-man saw used by
.colonial builders; one man stands
in a pit and one stands on level
ground to saw.

plate — the major second or third
story horizontal timber which runs
from one end of the frame to the
other and stupports the rafters.

plumb — conforming to a true verncal
line.

161 -

plimb bob — a weight hanging ona

string to show the direction of the
vertical. v
plumb line — a string on which a
weight is hung in order to stretch
the string into a vertical direction.
pocket — a mortise.
points — moveable buttons for a fram-
ing square to set dimensions.

ey
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~ 'building.

posts — upright timbers erected
perpendicular to .the sills at a cor-

ner and at intermediate positions .

and within the frame, for example,
around masonry.

" principal rafters.— these are 5" x 7" to

7" x 9" timbers placed 8 to 12 feel
~-on centerand used with either
purlins or secondary rafters or
alone in some sysltems of roof

rafters; if used alone, they are plac-,

ed on 3 to 4 foot centers.

purlin — a hdrizont‘al member of the
roof frame "which runs bet\ﬁén

rafters.
Pythagorus’s formula —a formula for

determining the lengths of sides of

right triangles; useful in computing
rafter and hrace measurements: a?
o+ h2 = g2

queen posts — the two posts nearest
the midspan of a truss which spans
35 to 70 feet.

rabbet plane — a plane with a cutting
iron and mouth reaching to the edge
of the smooth undersurface; used
for cutting long step-shaped rec-
tangular recesses in the edge of a
timber. ,

rafter — sloping main: timber of the
roof frame.

relieve —-chop or chisel out a portion
of wood in a joint,

ridge — the horizontal apex of the }

roof.
ridge pole — horizontal timber which
connects rafter pairs at-the peak.

rigid — stiff and immobile‘ in respect
to itself

wood’, gram

rise — the vertical hexght from the
supports to the ridge of a roof.

roof pitch — a ratio of the height of the
ridge to the span of the building.

run — one-half the width of a

i
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saltbox — a house design named for
its roof which is composed of " two

- . shed roofs having unequal pitches.

sawyer — one whose occupation it is
to saw.

scarf joint — a joint made by
champhering, halving, notching, or
otherwise cutting away, two pieces
so that they correspond to each

- other, overlapping them, and then
securing them with bolts, pegs, or’

- the like.

score — to scratch or etch a mark.

scribing — shaping one member to the
surface which it touches, for exam-
ple. to fit a board snugly to a sur-
face which, is not straight.

secondary rafters — these are 4" x §"
cor 47 X 6" timbers placed 20 1o 30 in-
ches on center: used with principal
rafters in one system of roof ralters.

sheathing — the f[first covering of
hoards or waterproof material on
the outside walls and rool.

shim — -a thin slip of wood, metal or
# stone, often tapered; used to fill in,
as in leveling a timber.

shoulder — the ared of the void
crealed when the waste around a
tenon has been cut away.

side — the larger dlmenswn of agiven
timber.

sill — major horizontal timbers which
lie on the foundation and form the
lowest part of the frame,

single-bit axe — axe wWjth sharp edge

on one side of the )

sledge — a large, heavy hgmmer.

slope — the degree of deyfiation from
the horlzontal oryperpef dlcular an

‘incline. 1 s

socket chisel — a massive chisel, with
a socket at the base into which the
wood handle fits; used for mor-
© tising; it is strong enough to be
struck with a mallet.
smooth-one-side — a board that has
beeﬁ planed on one side.
&
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span — the width of a building.

square — an L-shaped metal or metal
and wood tool used to set out right

S, i.,,_,_,,,,,_ang-les i S

fquare — a true parallelogram hav‘ingA

four equal sides and four right
h‘\angles .

square foot — the me“asuremenl of an
area of 144 square inches.

‘square off —=¥o cut at a right angle.

square pitch — a roof pitch in which
raflers meet at right angles at the
peak.

stable — steady and immobile in.

respect to the earth.

" staging — scaffolding.

sLeppmg off — a system for de(er-
mining rafter lengths and cuts,

stop — decorative end of a champher.
straight-run roof — a roof on which

the principal parts are arranged in
a stralght line.

sfress — pressure or strain.

.subfloor — a 1 inch floor "which

carries the load; eventually
covered by a finish floor.

summer — a major horlzontal timber
which spans the girts, ranging in
- width from: 12 to 17 inches.-

tabled ‘scarf joint — similar to a
double-tenoned  scarf,
difference being that one of the

. tenons is beveled {see diagram).

tag line — a rope tied to the ends of a

“timber being lifted to keep it from
swinging from side to side.

tail — the end portion-of a birdsmouth
joint which extends beyond the

plate when there is a roof overhang. -

tapered post — a post that is 2 to_'4 in-
ches wider at the top than at the
bottom. :

- template — a full:size pattern of wood

. or metal used for repetitive layout.

the only °

temporary brace — 1" x 6" board, 8 to
16 feet lgng, used to stabilize
members ofsthe frame during rais-

B Y T = —
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temporary ppffs”t — a timber with -

square-cut; ‘ends used to support
sothe timbers during the raising
process, or until masonry is built.

tensile force — forces of tension.

. Y
thickness — the smaller dimension of
a given timber.

timber frame — a load-carrying struc-
ture of timbers ranging in size from
4" x 4"s to 9" x 15"'s.

timber hand saw — five or six point
hand saw with the teeth set for
cross-cut sawing.

tongue — the shorter btade of a fram-
ing square that is 16 inches long and
1% inches wide. *°

tongue and groove — a term describ-
ing boards which fit together, edge
to edge: one board has a projection
and the ather has a slot.

transit — 4 telescope mounted at a
right angle to a horizomtal axis; in-

cludes its own level; used for siting: i

straight lines.

transitional force. — a force passmg
-from ane place to another.
trenail — an oak dowel used for

- securing joints approximately 2 in-
ches in diamater.
trimming out — framing around or
otherwise strengthenmg an opening
through a floor, roof, or wall.

trué scarf joint — another term for a
simple scarf joint (see diggram).
tusk joint — a mortise and tenon joint
in which the tenon goes-all the way
through the corresponding mortise.

waste — the portion_of wood cut away

to reveal the joint.

wattle and daub — ,w0\}en sticks
smeared with mud used tofillin the
open areas of the timber frame on

,a
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the exterior walls, generally
covered with-clapboards, and
plaster inside.
“weather=tight —a 3tructure which is
covered with siding and a roof, and -

~ which has windows and doors, so

THE TIMBER FRAMING BOOK

that the inside stays dry.
wedge — a piecé of metal tapering to a
thin edge; used for splitting wood.

width .— the larger dimension of a
given timber.
\
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- SECOND STORY
© POST
:
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. . gungtock post
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