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; _ Several generations ago. a master carpenter was hired by families or

« communities o providé the skill. labor and tools he had inheriled {rom his

elders. I" was:-his responsibility 1o perpetuate both Ithe history and

' methedology of building and to leach those who would carry on after him.:

Unfartunately, this-kind of sel{-help from ore'generalion to the next is not in

., Ppracticé today. Consequently, as the old-timers pass on, there is no one to

perpetuale the tradition or the methods of timber framing. We have writlen

this book, therefore, a5 a “how was" as well ag a “how to" book. We hope it
can serve some of the functions tha! the masj’er 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 tohelp have contributed to our success as a buSiness. The
backbone of the business is our dedicated group of craftsmen af'd women,
and our architactural designer. Their varied skills enable Housesmiths to ex- .

. plore our building herilaw 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 marg
energelic people who have reacted pdsitively with their comments, and who
have given many hours of dedicalsd work. Don Gbodwin,- Silas and

- Constance Weeks, and Roth Wilkofsky were among the jnitial supporters of
the book. Mary-Catherine Deibel has spent many long and late hours editing
several drafts for the back. It is difficult to write about a craft in a way thal
makes the information useable to the readér. 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 beén the overall coor-
dinator for the hook. He has arranged meétings, set up distribution schedules
and locations, scheduled the mapy phases of the process, and conducted

" research for the book. He has sfent 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 hét."'put(in’g philosophies and ideas in their praper perspec-
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tive. Am‘ because she knows me und the bulldmgs inside and out, she rouid.
put inta words all of my menial gymnasties. Gemq; is the co-author in the’
truest sense. Her limitless energy and unending support providedthe im-

petus far the creation and completion of every phase of-The T;mhpr Framing
Book! A very specm] thanks 10 Genie.
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havmg accomplfahed somelhmg good, of havmg buili somerhmg good and

B - lasting, of having shared in an importarit-task, that commes to people raising a
. - timber frame. That's what timber framing is &l about] and timber framing is
. what this hook is all about, Enloy it. enjoy your hmber frame house ahd -~
“ " - enjoy yourselves. L ey b :
L e ot L, ... Jim Martin -
I o ’ " Eliot, Maine
' oo . - [ i
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" INTRODUCTION - °

g

It was July 4. 1975, a fine Maine day for the Fourth and an even beller
day fora barn raising. Stacy Wenlworth had taken downan ald barn that had
stood on family land near the océan in Kennebunk. He had saved 1he timhers
and they were being used to frame the Wenlworths” new barn.

Stacy and Marilyn had invited their friends for the raising. and on thal
day mare than 100 of them — mgh, women and kids — arrived Lo raise the
Wentworths' barn, Gnly Stewart Pllioll among them had ever raised a timber
frame béfore. 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 ]aughler 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 Lcommunity.
Strangers worked logelher sweated together, joked: tugether and became

* friends.

The raising took a liitle longer than hacl‘[]een expected, but by Sunday
night the last rafler was raised, the ridge pole was in place and Stacy had
climbed aloft to nail the traditichal ping bough i place at the peak. The
Wentworths had a barn frame and their friends had experienced 8 Fourth of
July they'll never forget. ¥

It seems to me that the sense of commumly, the 1dea of bendmg one’s
back to help one's neighbar, is the essence of timber fnam:ng You can't raise

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

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

-~ worthwhile as he]pmg a friend rdise a house or. barn they can't help feeling

good about it and about rhemseres
A raising is.a celebration. When the Housesmlths raise-adrame, 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 ta play for the occasion. I've n§ver keard of that -

happening in Levlttqwn 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 allernalive lo convenitional, mass-produced, anonymously
built houses that it offers. 1 suppose the economics of timber framing can be
argued,. particularly 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 hook is Iwmh written for these of you whu want 1o learn_how 1o build a
timber-fr .1mt‘.;hr|1|t.v For the past several years, we've been building such holses lor
folks in New England because we think lh(l they provide bolh beautiful and
durable shelter [or people. We have discovergd that-an increasing number of our
clients are inlerested in participating in the'ddsign and comstruction. of the houses
they will be spending paf( of théir lives in. In sympathy wilh that-interesl, we lind
ourselves trying fo descfibe the prmmp]es of timber framing over the phone, or
scribliling-house plans a]fnd joint diagrams on matchbook covers or doughnut box-
tops. We hegan to realizg that there is now a neéd for an organized source of mfg,r
mation on the planning/and building of a timber-frame structure. .

Early craflsmen abandoned timber framing as smaller sawn, standard lumber
and inexpensive 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
Wthh persuaded us to-adopt and recommend this method of construction.

* We haure discovered that tirere are structural, economic and aesthetic advan-
lages to llmber framing. A timber-frame house offers more strength than a conven-
tionally framed house bec¢auSe the [rame bears the aveight, as in the human
skeleton: the walls {like skin) mainly provide closure. Since the timber frame is

jointed together, it needs {ew 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 Bar]y as the fourteenth century: stand,
proud and sturdy, to this day. '

Compared te conventional construction, nmber-frame striictures can be 20 to 30
percent less expensive to,build. Less energy is expended in both the rnl]llng and the
construction of the frame. A{though it takes just as longto mill a 2" x 4" as it dues a
ma]cnr timber, there are far fewer timbers in a timber structure than there are 2"

reduces transportation costs a,nd the amount'of timé and energy we expend on the

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

efficienlly than a conuen‘lional[}j 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.

+ . . . " \
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The timbet-frame hmlséls hy the lstamlardq hoth r)f nature and of traditiongg
heautiful. The exposed framing in a flnlshed HmBEr house is one of its most atirgFes
“tive features: structural and finish work merge and hecame one physe of const g
lion. A timber-frame house owner has a wifle range of cholce as to what kmd' .
walls 4nd ceilings he wants. " The, acoustj f a timber-frame house are bey2¥+hag”
“ those of a con\Pntlonallslru‘clure sinck the diversity of surfaces in.the 8
frame redyces echoes. You will discover that in timber-frame structures, (8 ‘
no large surfaces EhaI force light to reflect harshlyv: natural and Ia[np light diffise
Softly and warmly, enhanced bv the wood. The basic plan‘of a timher-frame house
adapts well to various arrangements of interior space and to anv.[uture addilions
the owner might decide to build, sincer there is ne structural nedessity fos partitions.
_Rooms can be large and apen. You can [ill vour rooms with hanging pots and pans.
plants, lools, or hummacks, since the [Fanfe itsell is a naturatand happy place from
which to suspend anything. ' i - : :

If vou have somé basic carpentey skills, vou and some helpers can frame a
house using the information in this beok. If you do not, and have a carpenterin mingd--

who has not previotisly used timber frqmlng, he can use thig hooFto teach himsell
how. > . 5
What we are presenting here is our preference for timber framing as il was
‘used hy the early settlers in the New England colonies: We admire the traclllmnal
and functional qualities.of such framing: it is aesthetically pleasing and allows for
, flexibility in design. Perhaps most,important to us is the fact that the method was
conceived by men who relied on Unh their own manpower te build their houses; .
fimber frammg does not requlre any extraordinary equipment, or even eleclrlca]
power. The methodo]egv is simple and honest and utilitarian, with ferm following -
function. . g -

We invite you to return, as we have lo New England style tlmber frammg We

think vou'll find the process of r'usmg your own timber- frame house an extremely
-satisfying eﬂcpenence . g .
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The history of timber framing is very much a part of our rationale for bLnldmg
“timber-frame houses. Therefore, we will hegin our baok by giving you a brief out-.
th of that history. . ;

" Timber frdmmg is a iradition and a- -skill that has its roots in the Egyptian
culmres of 2,000 B.C. No one knows wiid came along first, the carpenter or the fur-
niture maker. We do'kagw-that Turniture making and timber framing use the same
system of,joinery. Fitmers were (raditionally their own carpenters and furniture
makprs lsing the same system of joinery for hoth tasks Sl}Tl]’JIIfled their life. :

“When the first settlers arrived in America, they were faced with a variety of
“obstacles, the most urgent of which was housing. There were no local housing
.muodels to copy. What the settlers knew about English architecture didn’t help much
to acclimate them to their'new 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,.
buf lhev soon found lhal smoke and heavy rains made their sod huts umnhahltable

."
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,, T o The co}'gmstq were [orced to develop their own method of hu'.ldmg takmg intocon-
o sideralidn factors such_as climate, available malerials, and the capacif ies ol their
own labor {orce. - :

~ Wood. stone, marhle, slate. sand and clay were abundant in New England. hul
masons. carpenters. sawvers and tools were not. When skilled craftsmen and’tonls
- began to arrive-from Europe, the settlers started to duplicate the methods of con-
struction prevalent in England and Holland at that time. Thev used the watlle and
daub method. that is. a wood frame was filled in wjth woven twigs and smeared . .
with mud. Later. when bricks became available. 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
linish work.in spite of the abundance of more easily workable hard and soft woods
. a in America. This tradition survived in the colonies untl\] as late as 1800, when the
abundant, native pine came into use. -

- ‘The settlers were eventually forced tb 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 eliminaled altogether, as
the colonists found- that clapboard exteriors and plaster, inleriors provided more
profective walls. At this point, in the early 1600s, the log cabin was virtually. unheard :
# _ ofasyetin New England, and‘one structure the coionists had experimented with,a - .
" stockade of sharpened logs driven into the ground and filled in with mud, had
proven impraetical. Therefore. the New Englanders directed their energies toward
P - perfecting and expanding the wood-frame, clapboard-sheathed cottage. It was their
' solunon to the problem of shelter in their new environment.

: ~ These houses set the standard both for strength and for secuntv againsl chmatlc
- and environmental menaces. The timbers were. squared with a broad: axe and
finished with an adze. Planks and bgards were cut with a pit saw. It was an arduous
task for two.men: one worked from above and one fmm below, using a long, straight

:
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saw. Even though'it took only 13 vears from the lime the first settlers arrived to es-

tablish the firsl water power saw at the Falls of the Great Works River in ¥aine.

labor wits al.a prnmmm _
. &
L.

Because &f time and labor
limitations, the early seitlers buili L
one-room houses. which werg either =22 .
ape or one-and-a-half stories high.
There was an‘entry way, or porch,
and a chimney stack at one end

A
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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-to”
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 as'a means-of expansion, far their cottages. Very soon, the lean-to was aban-
doned in favor of the full two story house, in which the secand floor attic was
replaced by three rooms. We mentioned before that we conslder the inherent flex-
ibility for adding rooms and stories to be one of the impottanf advantages of timber
framing (dne that the early seltlers 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 ])glons_\«ie have for struclural expansion as our space needs
change. ' : ’

Hand-hewn tlmbers }omlPd together and a‘Prured with pegs remained the
melhod of construction until the early decades of the nineleenth century, In the
1830s. as inexpensive machine- madg,nalls and standardized sawn lumber became
available, ‘the; balloon frame hayse came into being. The lighter frame and
simplified labhor requwemenls of balloon [raming appeared al a time when hoth
transportation and milling techniques were still primitive. The timber-frame
method was soon replaced by the new, faster and more economical pfocess. By this
time. however, the colonists had successfully adapted their housing to their new-
world envirenment. Their structures were compact, low-ceilinged. centrally heated

by a large fireplace. protgcted by small windows covered with oilcloth, wqalher-

tightened by clapboards, and secured with roofs with pilches thal could shgd the
rains and snows of New England.

We will be talking about methods for building a llmber frame, nﬁthods very
much like the anes 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 foundjhelr methods pracnca] and

itie finished product-heautiful,

But before we do that, let's examine the spemflc reasons that we, as modern -
bm]ders prefer tlmber frame structures,

P Lo PR e e eeee o= R -
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WHY TIMBER FRAMING? :

. Timber framing is a personal statement made by the builder-gwner. From the
beginning. the work ighoth a process and product, to be seen and enjoyed, to take
pride in and to use. This involvement between builder and building sets timber
framing apart [rom cother methods of modern construction. A timber frame is a
handcrafled piece of work fashioned frém the best of materials — wood. The end

product is a living. breathing, arganic structure which will last many geénerations. -

The high guality of workmanship in the frame, its strength, durability, and beauty,
can serve as a model for all the many generations of peopte who \-’\-lll live in and look
. at the huuse

Timber framing seems to have many limitations. For example, a timber frame

must he built by hand if it is to be properly done. It demands that the builder use
*_care.. traditiorial tools..a. Jot ol 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 stvle (the system of -

timber framing tends to dictate a box or rectangular shaped house). The massive
roof system is gn 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 complete a timber frame than a

conventional 2" x 4" frame. The method also requires more equipment and special -

tools — tools which, are traditional and might require time to acquire and master.

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

limitations 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 comtmitment to each other and to their Homes. We [eel thal iraditional
methods and tools and building by hand help us to appreciate the better, more sub-
slantial kind of fife that we are trying to reintroduce into our communities. The age-
old styles of timber-frame houses algo.fit the spirit and climate of New England.

"These new humeq will depend on the use of local resoufces, labor,and materials. In

,conlrast o timber frammg automated construction seewmis to us- {0 fJe thorgughly un- '
acceptahle. The timber-frame home will still be standing when the "littfe boxeson
the hillside” fall dawn: they will prove to be an-asset rather lhan a llahlh't\ toa
town. T

We look to the craftsman to produce such high quaht\ ‘work. Who is he? ]—[e-dpes .

not need 10 have accrued thirly vears of expérience or to have come from a family of

crafllsmen to produce fine work. However,
and lime. A craftsman is anvone who want

house can be this craftsman. He can lear

xpertise is acquired wilh experience
and needs to lavish care on his work.

This sense ol dedication pervades his methads and dominates the philosophy and
tradilion from which the ¢rall has emergdd. The owner-buildér of a timber-frame

and even become quile proficient at the

skills, though it will be a challenge, and will luke some practice. Craftsmanship has
always been an |mfmrlanl {actor in timbdy framing. The materials and melhods de-
mand individual concenliralion. as well §s a carefully coordinated group effort.
among the awner-buildes-and his carpentep/helpers. A home built with this kind .of
care will be meaninglul not enly to the famyly that lives in the house but also 10 the

by

workmanghip. |

' <ommunity that has p'lrnc:pated in its cong{ruction.

To hecome a good craftsman. one must first learn the rules of good

L
1

FIRST, THINK ABOUT THE PROJECT IN ITS ENTIRETY

What is the nature of the j(.)b? Is jt going to be visible. and if so. how much of it

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

What are the tools negessary for the jab? ... . ... o 0 o - -
What are the materials necessary for the ]ob"' :

How are vou going to transporl your tools, equipment, and malerlals to the joh?
Whal is the follow-through and the clean up process? ¢ i._\l

SECOND, ASK YOURSELF IF YOU ARE CAPABLE OF DOING TI:"-IE. JOB

Ask {hls only after vou have (Ol'lSldE]'ed all of the lactors ahove.
Proceed if vou can.. :

un

[ vou cannol. admit it.'and ask, read. observe and practice until you can. You
can ask Hmlsesmlths [or help on any phase of the p]annlng or building of vour
house
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THIRD, PREPARE FOR THE JOB

Think of the logical erder in which the job should he done.

Organize all the 10ols and m’lterlalq before vou start lo transport-them to the
‘ - stle, - . . :

FHave the mdlermlq and wels on hand and make sure lhere is enough of «
Loy evervihing.

Selup the’ NCCESSaTY eqmpn‘mnl staging, and temporary jigs vou will need for
’ the joh. .

. Organize all materials by the order of their use and their sm'
. Choase a place for waste so thal clean-up will not be a major undprlakmg

. Devate all vour initial energy to making sure you have everything’ vou'need
; \\ht-n vou gel lo the jol, _ . )
- -

¥ .

FDURTH. THE EXECUTION OF THE ]OB_

Nearn, the Inglrtll order ol tomplctmg every ])rn‘ of every job,
’.‘

Pul each piece logether as preparation for the next piece, with each step achiev-

ing a higher degree of finish. The amount of skill vou display and the amount of time

"~ you spend should be appropriate to the stage of construction. In other words, rough
work demands rough miterials and rough skills; finish work demands good

. materials and a high degree of skill. Know where you ¢an fudge — whal will be seen

. in the end producl

Completwn and Follow-Through

A ]oh is Comp]ele when all the component parts.have been’ assembled
successfully and the work has been accepted by whaever is. fresponsible for the job.
. A successful job is one 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,

Fa-

Cfean-up ' _ "

A job has a specific time and place. When it is compleie, allsitems no longer-
telated to it musl be removed: Return and store all tools, equipment and materials
. 8o they.are ready for th next job. !

. - A mechanic can ob.g_ey all these rules. But whal makes a craftsman? A
L profe_ssipnal craftsman exégutes a job in an efficient, economical and perceptive
- - .'.' " 3
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way, deciding afsfhc goes a]ong how besl fo use his skill and his time. He is able fo
arrange his work so that there is always a built-in cushion to account for all
irregularities arid human inaccuracy; at the same time he makes sure that he is
‘producing a he:{urifu! structurally sound product. He knows how to hide the ragged
carners. He ungerslands the future of the job and the materials, how they will reart
to weather, quds and ferces He knows which measurements are the critical ones.
He knows whefre the greatest chances of error are, and how te reduce those chances.
He is alwavs EL@( :king his work and his measuremenis by using an alternate method
of calculating. He Has a constant visiial image of the end product. He knows.thal

_measuring with a ruler of any sort is only a method ol transporting the relative size -
of qt)methlngrfrom one place to another. He recognjzes that this is one of the easiest
wavs to make a mistake, eilther because one Gan read the rute incorreclly or nol ac-
cumlel\ engugh. He adds again; subtracts again, and tests his memory.

- The craftsman’s way of mordmg mistakes is,to measure as lillle as possible.

W hen he does measure, he dods so two or three times. and culs only once. He
scribes as much of his work as he k:an by holding one piece in place and marking it to
“he-exisling situation. Or he makes a lemplale for repelitivé work. He understands
his tools, their capahtl;lles their limitalions. their design and funftion. He knows
that levels and squares are also alwavs relafive and only represent the aclual silua-
tion. He knews lhat measuring lodks can he interptdted in various ways; and each is
affected daily by location and we‘afher He knows his tools and his skill allows him
to aijust o their eccenirigities. ;

In the heart of any good craftsman is a good aitllude He must care about his
-project. his tools, .the tradition-and phllosnphv of his craft, and the durability and -
‘beauty of his créalion. Anyoné who seriously undertakes the task of buﬂclmg
himself a timber frame, of learmng the methads, and acquiring the tools, steadfaslly
lifting and culting. fitting and qd]usnng deserves on raising day to call himself a
eriftsman. :
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-Now lhal vou know some cf the ‘hlStO[‘\ of the lrad1t1c|nal timber-lrame house let

s sav-lhat there wefe as many varialions on the basic design as there weré
prototypes of it. There was no one way that any of the framing was always done. For
example, su,mmer limbers can run from the front of the house to the back. or from
side to side, or-be excluded from the frame allogether We have not been restricted
by-the notion 6t reproducing “the colonial frame.” We hope that you will choase to
_build the frame thatds most appealing io you. drawmg on the traditional framing
pvslem in Drder to ‘make.if. happen

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

house and before you can order your timbers.

+

Whal size is your house gulng to be?

Most folks haVe difficulty visualizing the size of a Tinished house by trying to
imagine its dimensions or by looking &t a scale drawing. Qur 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 framing and deck go down. the projeci begins to appea'r 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 higger than you envisioned, we
suggest that you ffnd a cape or garrison, or any design, that ydu think meets your ap-
proximale space requlremenls and measure it carefully. An.extrd 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- he conicerned- at this point on]v with the
overatl dlmensmns. of the house. : -

—
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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
availahle, squaring the ends of large timbers with & one-man saw is hard. lime-
consuming work. If yvou are going to have power at vour house eventually, contact
vour electric compan\ about geltlng temporary power al your site.

The amount of lime vou are geing to spend building is another important con-
sideration. [t likes one of us 60 hours to precul all the timbers for a 26" x 32 cape. It
takes a sunny Saturday and six to ten strong friends for us 1o raise this entire-frame,
including \he rafters. We have had, however, plenty of experience. You should plan
on spending mare time than this, and be sure to arrange for enough help. -

Where are you getting your timbers and decking?

We suggesl vour check with several mills, 1f possible, in vour area to find outif
the sizes of timbers you'll need are available arid to find the best-priced, good quali-
Iy wood. Be sure the mill.can provide vou with the milling you need for your
materials, and that they will deliver. We use green pine [or the timbers. We would
"like to be able to use seasoned limbers but it takes onc vear for 1in¢h of Jumber to
. dry and we can't wait_eight vears for an 8 inch timber Io dry. The next best alter-
native is lc use w1nlercuT trees that have cured as long as poamble We use 1 or 2
inch tnngue and groove pine, spruce or hemlock planed on one 51de for the decking.

What tools will you;;ne'ed?

A% :

“Although early colonists had only hand tools to work with” ‘we suggesl that you
save lime and effnrl by using power tools for at least some phaseb of construction.
For the most part, we use power toals on parts of the frame that will not be exposed
in the finished house. We use hand tools for planing. adzing. and finishinhg the parts
that will show.:(There is a glossary including tools at the end of the book.)

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 cagrying

timbers around so that you will not be spanning open spaces cartying heavy woad. .

Be sure your tools are sharpened and in good repair: they should be checked daily.
"Now you-are ready to learn about the [rame and its 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. ils component
parts is to sit in the middle of a friend’s timber-frame house-or barn and study the
visible framing. The funclions and relationships-of all the parts .as they form a

whole will become more obvious as vou begin to develop a working knowledge of
timber framing.,
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:‘q.‘ . Beginning al the foundation, the Frame consists of the following timbers.
T .

_S81LLS These are the major horizonlal timbers \\thh lie on the founda-

, tion and forp the lowest part of the frame.
LY
Y POSTS Known also as upnghts posts are erected perpendicular to the g

sills at specified mlerwﬂs They are also u%ed as supports within the
frame. as around Masonry.

(Il-'."\-JST()C.K POSTS These are

special posts which provide ad-

ditional support al the points where

.other major limbers meet. Gunstock

_posts widen'in* size in one traverse
direction from floor 10 ceiling.

« CINTS These are major seccnd or Ihlrd story horizontal Ixmbers which
ran from the front to the back of a struclure. : ’

1

: 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
o - rafters.

i
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t

SI‘.\I.\TFIR..This is the largest majur:

ra s

horizontal timber spanning the girts, -

It runs parallel to the plates and
parallel 1o the fronl of the structure.

This timber can range in width from

12 to 17+ inches.

RAFTERS These are the sloping

‘main timbers of the roof frame.

PURLINS These are horizontal
menmhers of the roof frame which
run belween raflers.

RIDGE POLE This is a horizontal |

limber which connects the rafters at
the peak.

COLLAR TIES Running parallel to

the girts, Ihese timhers connect rafter

“pairs at a given height.

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

BENT This is a section af a frame
which is composed of a line of ver-.
tical posts and the horizontal timbers
that connect them.
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As you conlinue readmg and begm to plan vour own house, vou will learn the
whys and wherefores of some of the optional framing members. such as summers,
collar ties, .and even ridge poles. The remaining members arée considered standard o
and only differ in their dimensions and relationships to each olher in the whole.

Now that vou have an overview of what the structural frame of vour house con-
sists of and looks like, we'd like to discuss the calculations and measurements that -
will enahle you to figure out how Io pul-it al] together.

e
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5 FRAMING CALCULATIONS
AND MEASUREMENTS -

cé —p

S
o

- |

I ‘ 18

. Tq he able to or(lel: framing malerials, and to estimate balh cnsls and time. you
will need to know how jp- make some_ basic calculations and measurements. Your
calculations will save you lime in the long run, Figure everything bn paper, order
rorrecll\ stnd then put all your energy into carrying out the prescribed operations.
We have develgped some ‘formulas which we will present at the end of this chapler,
along with. our calculations for several sample situations.

First of all. hefore vou can order m_alemals. you will need to figure the -
measurements of: . _ ' . : [ '

the perimeter of the building: ¢
the rogf — the span, rise, run and pltch |
the rafter length; o S |
lhe square footage measurements, |

PERIME TI-R Thls is a term which descnbes the number of feet around

vour house. Tofind the perimeter of a square buildihg, multiply the

S _ length, of one side by four. For a rectangular building, ac’d the width and
g " : length together and multiply by two. Findinig the perimeter is necessary
' ’ ' for determining orders for foundation .materials. and for figuring
measurements for sills, plates and girts.
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ROOF PITCL and SILOPES These are terms which refer to the
relationship of the angle of the robl to the horizontal ptang of vour house.
The'rool’s Function is lo profect. Ttissloped so that it sheds water. Our in-
lention.is alwavs ta-design and build a rpol that is altractive as well as
effective. The proportions of the roof slopes are animportant stement of
the tradition we respecl in our huilding of fimber- fraume structures.
ollowing tradition’s example, then. we look at pitch as a relatihnship of
the height of thé’ ridger above the plate 10 the widvh of the building. The
height of the ridge above the platéis ¢ alled the nise. {a). and the widih of
the building is called the span. [”hl The'run. (b). is half the span.

5 —26 ——
For example, 1/3 pitch means that the rise is'1/3 the W|dlh of the.
building. Thus, if the building is 30 feet wide. the rise is 10 feet.
Sometimes; the pitch is-expressed as the relatianship 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 feel lpng. In Gothic roofs, the length of
the rafter is equal to the width of the building. In square pitch roofs, the
Tise is qu,lal 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-
horizental glrt you will measure up B mches on the rise. - .

o "3 //-’
En

5'1

%m of

127 | g2 |27
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[{ow, then, do vou determine what pitch vou would like? Either [ind an
ofd building that has pleasing proportions and make some measurements
of house width. and of rafler length and/or rise. or draw vour house
dimensions and design a roal thal vou will like. We preler square pitches
on capes, saltboxes and some barns. We have used a 1/3 pitch on two
story center-chimney colonials.

RAFTER LENGTHS These are determined by a farmula once vou know
(he width of the building and the rise. A simple application of the a? + h?
= ¢ formula used to determine the sides of a triangle will give von vour
rafter length. This is fully explained in Chapler §.

SQUARN FOOTAGE MEASUREMENTS These are area meaé-ureme.ms

necessary for determining how much living area the house will have, and
for.ordering materials vou'll need ta build the frame and deck. Following
il['u-__l-hu square lootage measuremaents vou will be computing.

VSKABLE SQUARE FOOTAGE (37 A BUNLDING For a square building
multiply the length of one side by itsell. For a two story building. multip-
Iy the downslairs arca by 2.65. 1 i1's a cape. multiply the downstairs arga
by .75 Tor the total useuhle area. and for a sallbox, multiply the
downstairs area by 1.95. These are the (ormulas we devised so Lhat the
addilional-area of the attics created by fraditional roof pitches is provid-
ed for. [These computalions are useful only for estimalting the living area
of the huilding.)

H()[ ARE FOOTAGE OF FLOORS This area eqifals the length times ihp
width times the number of stories or floorg in vour house. 1nc|ud1ng the

=,lelr 1f |h9re is to he one

BOARD l-()()I This is an abstracl 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 lengih or lengths of lumber, vou use the fallowing farmula:

thickness {in inches) x width (in inches) x length in feet
12. *-
5" timber 12 feel long would have:
3" x 5" x 12' = 15 board feet (bf]. - -
12 :
If there were 40 3" x 5"s 12 feet long, there would be:

40 (3" x 57 x 12') = 600 bf.
12

Thus, a 37" x

i,

LINEAR F'OOT' ThlS is a term that refers to the' lenglh of any given plece
of lumber. For example, 12 lmear feet of 2" x 4"'s is enough to cover 12
running feet.
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When your frame calls for a number of pieces thal are all the same length {for
example: 1he joists], you can order them by the piece. For example, vou might ask
for 48 37 x 575 8 [eet long. This would be ap alternative fo figuring out the board fee
in yaur order. The total number of hoard Fgel in vour frame is a useful number for
delermining whal your materials will cosl. since lumber is frequentty priced by the
hoard fool. Tt's.then simply a maiter of mu]tlpl\mg he gross number of hoard feel of
limber in vour frame by that price in ortler m\mdkv a faicly m‘rurale estimate of
whal vour frame materials will cosl,

There are some nseflu} terms associated with ordering decking. We use tongue
and groove {also called matched) hoards for decks. Thesé can be planed on one side
{the side vou walk on) and rough an the other (the side that would be the visible
ceiling of the first floor}, or they can be planed on both sides for i smooth ceiling.

_This is catled either 18§ [dressed-one-side]. or §1§ [smooth-one-side), or. in the
case of lwo smonth sides, D28 or S28. You can use boards which have square smaath

edges, but vou will find 1hat tongue and groove boards. are sironger.

‘Now that we have presented the basic formulas and lerminology. we will give

vou an example ol -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 aver
the vears. Thev should pmvirlp vou with some shortcuts in vour liguring. Firstof all,
let’s say vou're building a 26 x 32" cape. {These figures are very familiar to us since
those are the dimensions of our own cape, which we huilt in the spring of 1975). Our
rool has a square-pitch and we chose 768" ceilings to have room for cur Shaker Huich
which is 68", Therelore the height to the girts is 69"
. » First. calculate the number of square [eet of useable spsce in the heuse,
downstairs and upstairs. Because of its roof pitch. a cape only has three-{ourths of
the useable space upstairs that it has downstairs. Thus, we use the length times the
-width times a Tactor of 1.75 whenever wewant lg talculale the useable living space
of a cape.

[fSHr\BI,E SQU,‘\HH FOOTAGE OF HOUSE:
. downstairs = 26' x 32' = 832 sqy. fi.

- upstairs = .75 x 832 sq. ft. = 624 sq. ft.
total = 1456 sq. ft,
Shortcut: (26 x 32' x 1.75 = 1456 sq. 11.)

PERIMETER OF HOUSE: (26" + 32 x 2 = 116

.. " RAFTER LENGTH: a? + b? = c2
132 + 132 = 2
w338 =

. 18 315/16" = ¢ or 18'4"

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

poses,

18 o ' ' C O THE TIMBER FRAMING BOCK
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" The fellowing 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 un]\ estimates, but

thev are very, ht'lpful for hallpark flgurmg
3

-

FRAME "In (h-lprmme the numher of board leet in a framerwﬂh 1 ln.c:h
thick decks, mulllpl\ the useablé 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 S8 x 34 saltbox would have 1723 sq fl. x 4.25 = 7322 bd. f1.

To determine how long it wil] lzlke a skilled person to cut and raise the
frame. multiply the useable square footage by a factor of .15 hours.

- A 26' x 32" cape would take 1456 sgi [t x .15 = 218.4 hours: that
. is, it would take three workers 1.8 weaks, or it would take one
man 5.4 weeks. .

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

. : , NDECKS To roughly defermine the number of hoard feel of lumber in a 2
' inch thick deck, multiply the useable square footage by a faclor of 2.70.

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

To determine how long it will take vou to ]av the deck, multiply useable
square [ootage Ilmes a factor of .03 hmurs

The cape decks would take 1456 sq. ft. x .03 = 43.68 hrs
The sa]tbox wauld 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-
timaié for laying the decks will be determined by multiplying useable
square foolage by a factor of .02 for the subfloor and a factor of .1 for the
finish {léor, which requires more care and time.

For the cape: 1456 sq. ft. x 02 28 hrs.

11456 3q. fI. x 1 S 1456 hrs.

And fDr lhe sa]tbox 1723%q. ft. x 02 = 3.46 hrs.
1723 sq. ft. x .1 = 172.9 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 subfloar covered with a 1 inch finish
floor. The advantage to the method of laying a 2 inch deck once is that itis
PR practical and saves time. It's finished at once — you will not need to
o  move heavy appliances. and furniture arcund later wWilen it's time ta

E]

/). . If you use tile in the bath and/or the kitchen, there will be fewer board
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finish the floor. Mg#ever, if vour initial capital is limited and you are in-
teresled in taking ddvantage of an opportunity to save money, vou can
defer half vour floaring expense till later hy laving just the 1 inch sub-

. \ * floor. For example. in the 26' x 32" cape, the materials alone would cosl
& 320 dollars more {at our local prices) [or 2 inch deckmg than for 1 inch
' . deckmg
h -3

- TIME TO COAMPLETE THE ENTIRE HOUSE This can vary to a large ex-
, tenl, depending an your foundation. the masonry, and the degree of
5 finish detail, but vou can roughly estimate the time the whole project will

% dake by multiplving square footage times a Faclor of .01 weeks. This for-
» mitla is based oni a work force of six peop]e.

For a’cape, 1456 sq. fl % .01 wekks equals 14.6 weeka nr six
‘paople -

For a salthox. 17‘?’1 sq. {I x .01 weeks equals 17.2 weeks {or six
people.

You 'a'nmlid by now have made some basi¢ decisions abouyyour hnusv how hig ¢
your house will he, hbw high the ceilings will be, what:pilch the roof will be, and so {
. on. These decisions, (ranslated into figures, will allow you to communicate with ;
3 ' vour suppliers. Before we take a look at how to devise vour own particular (rame, i

- we think it might be important to take a look al how all these pieces of the frame get !

put together, thatys, how joinery works. We've chosen to discuss joinery at this point

because we wantiyou to know what is involved in cutting your joints before you -

decide how many stickscvou will need. and hefore vou decide what sticks will be in-

cluded in your [J']FIX\CLl]aT frame. If time and labor are restricted, vou may choose to

o use simpler joinery and fewer, larger timbers. If vou.are working as a community

' with lots of time for the project, perhaps you will choose to go full tiltin lerms of the

jninery, The flexibility.of the New England timber-frame (radition allaws you to do

’ " either ghd still be true to its heritage. The buildersof two hundred years ago had the
qame prob]ems vou will face.

-
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frame to one another by means of specific cuts on the ends and/or sides of the
timhers. F'u‘h of these joints has a name and Js usually some variation of a hole or
slot o oné timber, and a corresponding, matching projection on the other. Follow-
ing. are (lefmltlon&. and dmwmgs of the joints you will most likely use.

i .
FUI!\’E.RY . o ' H -
¥
6 JOINERY :
L |
| , DEFINIT‘IONqS

»~

- ’ ’ %
Joinery is the craft of cohnecling and securing the separate members of the

bePl E MORTISE ‘AND TENON A muortise is a hole ar slot in a timber,

. and is also called a pocket, housing, or the femate parl of the joint. A
. tenon, called the male portien of the joint, isithe projection which fits into
* the mortise. The tenon can either be a) a cgntral tenon or b) a full-width
tenon. A third type of mortise and tenon is; lhe tusk joint where the tenon
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AHALF-LAP In this joint, the mortise is an L-shaped notch on one limber
* and the tenon a corresponding L-shaped projection. A half-lap joint can
ilso describe a situation in which each timber being joined has an iden-
tical and corresponding I-shaperl portion removed from its ends. The
half-lap is used where joisls join the sills, plates, girls and/or summer. or
“where girls join plates. and where ane part of the sill joins another part
ol the sill. :

@ & 4

L e ," —A. _j__“'_‘

NDOVETAIL Thisis a special mortise
and tenon. The tenon is tapered to fit-
‘lighlly into a corresponding mortise,
This is the strongest joint for joining
iwo timbers at.right angles: We use it
lo join the -summer to the girts or
plates:

Y

HALF-DOVETAH, This joint looks,
appropriately enough, like hall a
davetail. Tt is used te jein.collar ties
to the rafters. If is also used
sometimes to join the members of the
sill at the corners, or to join a corner

brace to a post and girt or plate. ~ / & 0 ’

-
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MODIFIHED AMORTISE This j()inl‘ is

used 1o join the rafler pairs at the
- roofl peak.
. #
-

BIRDSAOUTH The mortise in this jointUis a V-shaped notch on the end

of a rafter which either a} rests-on the plate, or h) Tits into a corcespon-

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

: /}' 4 4
.,% ) - = // ‘ﬁ':rd.mmut;t_
vl {urﬂfmr{;-'gnmf fine
- ’ © square cut i
. 2 A
/Jfrmz!' oot N _
QOVE RI AYING Tlmbers are joined end to,end and resl on lgmhers
withoul the use of morlises and, lenons, This system of joinery can save
vou time since the timbers are simply cut to proper length and the ends  °
o squared off. Overlaying is usually done when framing will not be,expos-
ed, or in ap outbuilding, - :
" LETTING THROUGH In this joint,
the mortise literally goes all the way
through the timber, and the other
limber remains uncut. This system is.
sometimes used for joining joists and e -
) plates. .
- | ) -« )
"(;.' * ” :
* I /s . "
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SCARF JOINT Scarf joints are used to join two timbers end ta end so that

- they act as one uncut timber. The interlocking juint is sell-supporting and
therefore is used al points where there will be no supporting post
beneath the joinl. '

com Frm'fm._ .

|~ — BW ——
VARLATIONS OF T1HE SCARF JOINT

1] true scarf - . : 5 ok
2) half-lup s arf TThis joinl requires a suf([mrtlng posl. | &
3) halved scarf :

Like: the definilions of the parts of the frame, these definilions are intentionally
briel: They wil] become clearer 1o you as we describe how to cut the various joints.
They will also help vou to understand the terms we will be using as we go on to the
considerations of the laying out and cutting of joints. Please remember that refer-

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

_‘G_ENERAL'CONSIDERATIONS FOR LAYING OouUT ‘AND CUTTING ]OINTS

a&

A properly execuled joint w1i| nol weaken a timber. The old-timers who bhuilt by
the seat of their pants always used to say that if you replace the wood you take out,
the limber will not sulTer for it. 'And ‘conﬁjdenng the physics of the situation, they
were right. Look al a mortise which has been cut 10 make room for the 1enon. Now,
envision the forces which wil he 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 itsell, thus reducing the dimensions of the notch. The bottom sur-
face. under tension. is trying to pull itself apart: Now, if wé replace this mortise, or
fill it back up WJth a piece Df wood, we can almost restore a timber to its natural
state. gy . ; E

Exgggerated mem;—
Y Hbghr '

T Tensior —
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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!

[I. however. we put pieces ol wood into mortises that were just slightly smaller
ithan the pieces. the iimher 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]r] H‘\on |1u 1 lnnﬂh ]'lr'n‘ar' |}"|"II'I Iha ]-\nll.r\m f_'lf course, thie Apae not actinally
Ly Lo - o LLAFAnN, (VLR Y Llls Wi D JIVL ﬂU\ll(ill\

» happen heciause the wood hecomes compressed. Whal does happen is that a stress
_ ' [orce has been put on the top surface lo offsel the compressional force. This situa-
-~ tion actually makes thetimher sironger than it was in its uncutstate, since an arch is -
created.

E xz%ferated Z?mngz o

This tmds to gﬁcet ehe load formf —

The unn.iluml forces applied to the frame while il is being raised are mcre::h-
hle. It is being pushed. pulled. dropped. hammered, mauled. tempararily braced,
driven into place, straighiened 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 vel, 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 combinegl forces exerted by2he
peaple living in the house and the climate outside il are not as great as the stresses it
endures during construction. As the old-timers used to say, i the joints will held
together while the frame is heing ralsed they will be strong encugh for anylhlng
that follows.

~i, "As we slated earlier, early builders made a continual effort to restore the
."original strength of the timber. Consequently, we have uncovered joints made one
+ and even_{wo hundred years ago that are still good and tight. The builders'responsi-
" ble for thege-joints had the kind of intuition that distinguishes the craftsman from

the mechagic. - .

' The holse 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 [rame.) 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 mus? resist and who has a desire to create a finished, exposed preduct
that is both functional and beautiful. -,r’

To achieve this kind of strength and quallly there are several 1mporlant con-
siderations in laying out and drawing the lines for all of these joints prior® to cutlmg
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Organization
STACKING Your timbers and other
lumber should be stacked in piles by
size and length. [Use 1" x 2""hoards lo
separale layers of limhers and leave
spaces between all timbers so thal
air can ciréulate throughout the ‘pile.
a2

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

S

o 4 : :
CHOQOSING THE LOCATI'(')N FOR JOINTS ON A TIMBFER For each
timher, a decision must be made as to which face or (aces you will wint
exposed in the linished House. We thinkof the timbers as “living.” having
complexions and coloring and textures, or grains. Thus, part of your deci-
sion can he governed by aesthetic preference. and part by-structugal 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 drched
timbers. as we mentioned before, are stronger than straight ones. @n a
timber which will lie horizonfally, the joints should be laid out so that the
crown will be on the top of the timber. A timber which will stand vertical
is usually shorter than one used in a horizonlal pasitien, and thus the
. position of the-crown is less critical. You can ignore it altogether on 4
posl. Knols are weak points in a timber and they can cause the timber to
twist in the completed frame. Knots alsd interfere with the proper cutting
of joinis. Interegtingly enough, our forbears used to cul the knotagut of.
.~ their limbers, which really didn't help at all. Avoid cutting a joirit, if
. possible, o a ti‘%ber face which Kas large knots. However, if you are cufe.
5y ting a miajor, horizontal timber which has both a large kilupt and a
% pranouncéd crown, it is more important that the knot, rather than the

crown, be on the top face of the timber,”

We wantio stress again that it is important to'think of the frame in all stages of

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

tually will relate 'foahe markings and cutlings of some ather timbers that will join it,

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

cut dimensions of the timber. It is only for you fo uncover it. It was Miché&langelo
‘who said that sculpture is simply a mattergof taking away the excess.

"o ' Measurement Definitions /
. ) -

ﬁ“"---T_g develop a consistent system of measuring and laying out a joint. there are
- some lérmg numbers and relationships you will always need lo know for each joint.
It will help 1o refer to the labeled drawing. .
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WIDTH OR SIDE This refers o the
larger dimension of a given timber,
that is. the width or side of-a 8" x 12"
limber is 12 inches.

THICKNESS This 19f9rq to the
~smaller dimension of a given timber
(8 inches in the example).

*

K \( TH This is the mpflsurernent fmrn one end of a nmber to the other.

INSIDE DHME '\'SI(]'\.’ This is a measurement of the dlslange between
(Wwo parallel timbers to be ]omed hy a third.

. 4 (CFUISIDE DIMF\’SI()\’ Thisis a measurement of the distance between
. two parallel timbars to be ]mned and includes- the thickness of the
timbers themselves.:

CENTER L INP Thls measuremenl is found by 10r1t1ng the line runmng
_ down the mldd]e of a face or’end of a Ilmber or ]oml :
N - . + .

ﬂ o
Inside dimension — \
| Centerline dimension !
’ : __ ~ Outside dimension — ‘
SHOULDER This is the area that : : _ .' : Showdder

remains after the waste around a
lenon has been cut away from a
timber.
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HAUNCH This refers to the part of
the whole timber bevond the
shoulder which is to "he let into
anolher timber.

Procedures and Rélationsﬁips . -

1. All measurements for any given joint should he accurately figured and
. written down, ' : '

2. Develop a consistent paltern or sequence for measuring and cutting joints,

This is important because timber sizes can be irregular and humans can be

_ “inaccurate. For example, either decide dlways td cut the tenons first and

" . the mortigés second, or the moriises first and the tenons second. We recom-

mend cutting the tenons 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 vou set the hraces. which are small -

. ' enough to hold in place. you can trace around the tenonto lay out the mor-
tise on the post. ' _ . : '
> -+ 3 N helps to have the ends of each timber *'squared off* to final, overall

length. When we explain culting specific joints. we will describe a system

. S - for marking and squaring off the timber as part of the whole process of cul-
: ting the joint. In the feantime, squdring off the timber end should be con-

sidered part of the system of cutling joints, * - :

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

. posts. .

] + .

- Measurements .
P 1 t- - .

As an illustration of the measurements and relationships necessary for a consis-
tent system of joint layout and cutting, we will show the summer timber joined to
two parallel girts. The summer's dimensidns are 8" x 12", the girts are 7" » 9" and
they are 14 feet apart in the [rame. :

A ’ L

- - . . A
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fxﬂm)ﬂfe’ & Relatiomchgps - Summor ;«J'Ga'r:‘:

W
0 FAR
x___L,r_,__L_.._.

4

- Overal! length of summer = 14'7"

) ‘ = thickness of summer = 8"

= width of summer = 12"

1/60f T =

thickness of girl ="

width of gigl . _
inside dlmens:on : 13'8" -
center line dimension = 4’

.= outside dimension = 147"

It

1/2 thickness of summer = 4"
12" haunch .
(Shoulder to shoulder of dovetall W+ 2Q = 13'8"}

8y

T
Z
v
U
w
X
Y
R
Q

' The girts must be 1 to 2 inches thln_::ker than the 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.

SUMMER =

JOISTS *

~H .
T . SUMMER

COIRT 2 e

7

e@ ~

.- o~ Pl
There are many exceplions 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 ]Ulnts all of

these relationships will become’even clearer, Remember that wood is the “prince”

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

mosl 1mporlant of all, it 15 véry forgiving.
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7 LAYING OUT AND -
' CUTTING JOINTS

The mortise and lenan form the basis for almost all joinery, and comprise the
earliest joinery syslem known. The mortise and tenon joint was crudely cul in the .-

~ Stone Age some six thousand years ago: Most other joints are variations on Lhis

themie. For example. the doveiail joirt has a special tenon lacated on the tap side of

‘the timber rather thap encased within it. [t is important to lgarn, first of all, how to

cut a basic mertise and tenon. i

/ TooLs = |
A PN - i . . ) . 4

T :
vill need the following tools for laying out and cutting jeints:

Yo

LTI T

framing square .
b ‘ [raming chisels {2 inches, 1% inches and 1 i_hch]
- carpenter’s mallet

hand saw (6 or'8 pdint}
broad hatchet
combination square
rule ' .
circular saw (if using power)
chain saw o _
rabbet plane : *
- carpenter’s pencil - - ' * '

corner chisel

i*
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®

£

LAYING OUT AND CUTTING A CENTRAL AND
FULL-WIDTH TENON

The degree of siress, strain, weight and pull a joint must withstand in a finished
rame will determine whether vour posts require a full-widlh tenon or a central
lenon. A {ull-width tenon is the stronger of the two. and should be used in siluations
where the stress is exerted both by downward weight and-{from lateral pull. For ex-
ample, the full-width lenon is used lo join the major pasts to the sills, girts and
plates. and 1o join the rafters at the ridge. The distinctive difference hbetween the
full-%icdih 1enon and mortise, and the central tenon and mortise s that the full-
width joint is usually pegged uponinstallation. The joint must be accessible in order
to install the necessary (renail after it is assembled.

A central (enon is also used 1o join posts Lo sills, girts and plates, but for the maosl
parl, itis used in intérmediate posilions where the main {forces are ones of compres-
sion. In the davs before nails were widely used. a cdentra) tenon was also used for
eich stud to join it to the sills, girts and p]al("; This |mnt is mainly used to hold an
Il])!lj.,hl in place. .

Using Hand Tools

SQUARING OFF Ttis lmportant Ihal the ends 01' each-ﬁmber are squared
olf,

1. Mark a “squaring-of["’ line on each surfage of the limber with a fram: I'
- - - ingsguare-making sure that all four lines-meel. .

¢ 2. Make these marks as close to the rough end as poss1hle 50 thal you
, _ don’t waste wood. Laler on, when vou make lhese cuts, be sure to cut
straight through all four lines. .

3. Using the frammE, square. mark and measure the length of the tenon
on all four sides of the limber. The length of the tenon will be half the
width of the timber receiving it. For exampleé_lsing a6 x 8 sill, the
tenon on the post would be 4 inches long. ; -

£

! - -:; L _ _.ﬁqmrd-ff lines
= P ' r e
Draw bine. 5~ suare | 1 “
: @mwdi——@.fqmrr Y & B

o el ST b—- i.

Drm ~ D squd? tz corcespord wd-F B T ‘ (,mm length of tenar_.




1. With a saw, cut out the excass.

© a2 . ) . THE TIMAER FRAMING HOHIK

To mark the widlh of the tenon, set the combination square 1o dimen-

w . sion "N.” The widfh of the tenon will be one-third the width'af 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.

4

J‘ O
2 .
N | T

Fadlwiden Teenon_ -~ Central tenon_

gi[f’!"i"h’\:‘?(l THE TENOGN

Firsl, make the squaring-of[ cul.
Il you are cutting cross grain, use -
4 cross cut saw, or if vou can.
manage it. a bucksaw: If vou are
cutting with the grain, use a six
point or rip. saw. Of course, a.
chain saw cuts with the highest
degree of efficiency, -

1 B .
) ™ - ;™ |
. A T
2. Cﬂn-ti'nue-tﬂ%eling_s youmarkedin - . . - /Z
. Step 3 [above) s0 that.they con- —
nect on the end you just squared :
off. Then, saw the tenon. P
L7




Th-

TAYING QUT AND CUTTING JOINTS _-

4 To make a central tenon
lhe t

cuts,

4. "Cut the

.

. rotile
imber and make two more

a
L

shoulders. N‘“ﬁ;f@'f
p "‘-—..,.____‘__H_I ) E A

/ : *

e 5. If VoI are cultipg a ntI width lenon. clean nut lhf‘ GOrners with a
.. . chisel - : ' . -
<6 [fyouare cutting a (entm] tenon, rotate the.timber and make the ad
dltmndl ¢uts on lhe nthor two sides for thE shoulder.
R
© 7. Clean out the wasle wnh a chisel. . A
- -__UsmgﬂecILmIM : —

l,_ "Proceed as in. the squaring-off section w1[h Sleps 1 and 2.

’ . “Far Step 3, 1nslead of setting disN¥ce “N*' on the combination square,
set’a circular sawto cut to a depth of that distance. Make saw kerls, or
slices, 1 to 12 tnches apart .Using our example you would set the saw

for a 2 inch deep cut. Thenr rotate the timber and repeat the kerfs on-
the other Side.

s
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3. Clean oul the waste with a broad
hatchet ot framing chisel for the
full-width tenon.

"

1. To make a central tBnon, repeat Step 3 oh the remaining two faces
e and clean oul the excms wopd as 'nefore

- Special Uses of the Framing Square

[P 1o this peint, we have presented the iraditional 1echnigues for laying out a
tenon. However, there are shortculs which will save vou lime and help_yqu (o slan-
dardize vour,syslem. Learning to use a [raming square is one shortedt. The framing

“square blade is 2 inches wide. Lay the blade flush w’the timber edge and make a
mark. Do the same thing on each edge. Since vou will always-be making a mark 2in-
ches from any given edge. the sizes of the tenans will vary according to the limher
size. Thus.-the tonon will alwayvs be 4 inches (2" + 2] narrower than the everall
width of the face. For example, a 7" x 7 post would have a 3 inch wide tenon. If yon
use a 6" x 8" posl, the tenon will be 4 inches wide. I{ we had used the traditional
method, lhe tenon would havebeen 2.3 inches wide on the 7 % 7" post. As you can

see, this would be a more difficult measurement Lo ‘lav qut and cut.

| Actual dimension of tenon is HoW' the resule
o measurig out: the waske— eg. 7K or 7" less 473" tenon

LAYING UU‘r AE CUTTrNG MORTISES

’ . : .

. 4 .
" The first step in laying gut and cutlmg a mClrllSE is to choose the areas of the
timber which are to house the tenans. Again.,it.is importaht to keep in mind which
surfaces, if any, will be exposed, and the load the llmbers will be carrying, and the
N ]ocatmn of crown and knols. b -

e

*
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-Mortise for Central Tenon

* 1. (On the surface thal will receive
: ithe tenoni. mark out the dimen-
sion of the post. )

3

2. Locale the cenler point of these >
- post dimensions by drawing-the
lwa diagonals. ‘

e

4. Measure the linished dimensions
ol the tenon and locale them on
the layanl for the post; uding the
cenler” poinl as vour. peint of

_reference. These lines, drawn on
‘both sides ol the center point,
should be equidistant and
pérallel from the point to the
Jdings representing the dimen- .
sions of the post. C :

- N
4. Using a drill bit equal to the
" thi¢kness of the tenon. hore 1o a
point deep enough to receive the * -
lenon. . F

3

e
LI

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

Cr
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Mortise for a Full-Width Tenon . X

1. Proceed as vou woild for a central tenon by marking vut the dimensiong of the
post. Here arestwo éxamples ol severat passible mdriise locations.
1 . - . "

.

(a] " on a horizonlal timher - )
{h) on a vertical timber -

- A
N

s 2. Now lay out the cenler line of
. those post dimensions so that it

R ~ proceeds in the same directien
‘ thal the tenon will He. .

) : . L
3. Nexl lay-out the tenon difmen-
"~ sions equidislant lo the center
B _line on either side of il
¥
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4. With a drill bit equa! te the thickness of the tenon. bore a pocket de¢p
enough to receive the tenon. With practice, you will find thal the
tenon will fit the mortise more easily if the mortise is cuf just a shade
targer (han the measured dimensions. This small measurement is
really indefinable, and is known in the trade as a hﬂll‘ Clean out

’j- the wasle as vou did before.

e

Special Uses, nf the Framing Square

When. ]dylng out lhe mortise wnh a framlng square, it is not necessary to find
center lines. Simply use the blade of thesquare to.measure 2 inches from each edge
of the base dimensions of the post. .

-

SPECIAL SITUATIONS

When a mortise and tenon joint : S,

is'used to secure a girt to a post, there \w R B
are often other girts enteting at the : .

; . — - e

2 same place. You musl consider the ”_':ffﬁ . E.g

order in which you will assemble the . _ AR -
joints since this may affect the length BEEI S I E

-

of a tenon and the corresponding o ‘ R
“depth of a morfise. The drawing to- ‘ T
the right illustrates the order of : l
assemb]y _ ) .
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.. o T~ . . \ .
In any multiple joint situation,
the length of the tenon. is still deter-
mined .by the basic rule, but with

w2 Horedd for other gire.

-some changes. When three girts enter ./"’r-’f'%:‘i*ff!“ conter © < v
a post in the same area, you can eﬁ{&;r;%?fm.i .
‘either shoften the tenons a hair, or 2 sty

“set the mortises slightly off center. sef at ond f 1 tenon

[ By

Again, we amphasize that every -

- step in the process of culfing and

joining i§ importantin relation to the
total frame: . . :

The framing square can be used

tiple joint situation. Thé tenon can be
‘made shorter and the mortises
shallower, For example, if you are
joining a 7" x 7".post td 7" x 9" girts,
- make the tenon 2 inches lorig and the - )
mortise a corresponding depth, . - - _ . R ey

A . =
v

“’. This shoticut is both accurate and tilne-saving. No matter what the dimensions
of the timber are, the tenon will always {it the mortise, given a reasonable amount
of skill in gutting the tenon. The constancy of the framing square helps-to reduce
human-error. You always must keep in mind how much wood you: can take away «
and still have a-timbey that can do the work of joining and supporting, so make'sure
that you don't cut.awa y too, much. For example, if a postis5” x 5" and you use the 2.

- inch blade of.the frgming square to determine the Wwidth of the tenon, the tenon

- would olrn%//;be 1 ipch .wide. This size tenon.is ot large enough to do the: jobh.

*."~ Howevsr! if yousuge the 14 inch tongue of the square instead, this.would leave a 2 -

. 'ingl:i)e’ﬁon, which is adequate. The 1 inch'blade of a combination.square wouldbea™ ™
- gosd constant measure for the tenon of a 4” x 4" post. - S I
;//,. : . B L - . s . e N , A

o

-
'

. The final step for preparing any tencn to be inserted in*4 mortise is to
champher, ‘or shave off, the edgesiof the tenoh. You ‘should do this as. a
precautionary medsure, since i’t‘i's'diffiélt to pull a joint apart once it is.assembled.
The tenon might not fit because of some small piece of wood left in thé bottom of the
mortise. [t can'be disheartening to see how much trouble one smallpiéce of shaving,

~-or a'ragged edge ‘tan cause. o
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orers have been ‘bnocked off
C CHAMPHERED Eﬁ.

i LAYING OUT AND CUTTING A HALF-LAP JOINT
The‘_.'h'u']f_-llz.a-p joint consists of an L-shaped tenon notched out of the end of a
" timber and acdrresponding L-shaped mortise’in the receiving limber. Following are

. some formulas for delermining the lenglh of the tenon. ) :

S

t. "When joining a joisl to a girt or
" plate, the lenglh of the tenon is
Rt one-hall the thickness of the
" " receiving timber. :

2. When'joining one sill timber to
another, or one plate to a girt at a
corner, the tength of the tenon is
equal 10 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
“the tenon is-equal to lhe length of

D-D°
L-L"
! wew
the mortise. :

This situation does not necessarily occur in every frame.

A -

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

"beneath must be 2 inches wider ! '
than the length of the lap. If itis- '
not possible to have a post 2 in- *_'1:)‘—>
ches wider, then it is necessary to 0 -
S shorten the lap so thal the jnin{ is .8 Pz1+2
adequately supported 'by bdhe T
‘- 5'.pc.lsl. : \
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o .

The lap must'be at least 3 inches long. However, vou must make some

judgments hefore deciding 1o use any of the preceding rules. The

situation of foists coming into hoth sides of a timber usuallv occurs on

a summer or chimney girt. Both of these timbers must span a long, un-

supported distance. There must be enough wood left between the

mortises [distance "A' above] so that these large timbers are nol

weakened. For instance. if we were to apply the rule that the lap, or

lenon be one-half the thickness of the receiving tiber to the case of

. : an 8" x 12" summer. we would find thal the summer would not have
enough wood left, after a & inch mortise was cut away, to enable it'to
bear its load. 50 we would make the tenon 3 inches long. {f joists are
_ being joined on hoth sides of this summer, it ig obvious that 6 inch
= mortises on both sides would definitely not leave an adequate
amounl of wood. Therefore, the rule in this siluation is that the dis-

tance between the mortises [d1stance TAY mt;;t be at least 6 inches.

6. When one large major timber
joing another, for example, if vou- -~
are joining a girt 10 a plate, or a
summer lo-a girl, vou may need a
mortise that spans 1he entire
thickress of the (imber. This
joinery is called *‘letting
through.”

Laying Out and Cutting the Lap : - -

The half-lap tenon is one of the easiesl joints to cul. FIESI decide what ]ength

the tenon will be.

—

o

L)

Mark the squarmg -off lll'le

Detérmine which surface of the
limber will be the top, and
decide whelher the lap is to be on
the top or the bottom of the

_timber. Next; lind the cenler of

the timber's side (D).

E

Measure the 'iength of the lap (L)
from the squaring-off line.

#

top

o
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’ 4. I the'lap is located on the top ol

the timber, lurn the timber over —

so'that the portion to be cutaway  #

is, more accessible. We always
mark the portion to be removed

with an "X.” 1t helps us 0 dis-

lmgumh clearly helween what is

1o he removed and other lavout . R

~ markings. '

510 vou are using himd tools. saw
the sequstring-of T Tine.
. |- .

:Q:.fared gﬁ{

6. You may make several saw kerfs to deplh and then chisel or axe oul
the necessary portion. Or..use a rip saw to saw from the squared-off
end*to the initial depth cut. Then use a broad hatchet.

4

y

: 4th ot
fmmpmy 2 &3

vl

* . .

woe o1
If a power circular saw is available. make the 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 beth sides. Final-
1y, saw down the square end, il necessary, to connect the lwo side
culs. - -

-7. The remainin&porlion can be knocked out easily and clearied up with
a hatchet or chisel,
e T e ; \
o f
' _/,,;-"‘/‘/
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Laying Out and Cutting the Mortise

These mortises are hasically prepared in the same way as Lhe other mortises we
have discussed. When joisls are joined to girts. plales or summers, they are usually
- .spaced 12 to 30 inches apart, on tenter. It is important, therefore, to lay out all the
centers for all the mortises before laying out in detail any individual one. The hall-
lap mortise is cul oul on the edge of a timher. This location makes the mortise more
accessible Fofh for horing out with a bit. and [or culting with a hand or circular saw. *

= area to be
e __relieved
. -\\H‘\

Claan odl the pockel with a framing chisel. Again, ll',is process is made much easier |
by the fact that you can approach the joinl from both sides.
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Special Situations .

There are some modifications to the simple half-lap just as there are for any
joint. Firsl, when a half-lap is being used over a corner post, lhe traditional method
“is 1o cul two small tenons on the top of the post to tie the (hree limbers logether. A

corresponding mortise wonld then he cut in each of the two lapped timbers.
{ : .

-

For the sake of convenience and consistency. lhe lenons in this siluation would be
equal lo the depth of the lap.. S

) A second modificalion ol the half-lap joint occurs when three major pieces, {or
& - example. two platés and a girl, are to be joined over a post. Proceed as you would,

Lk R . . . .

ke for the half-lap aver the corner post.-being aware, however,.that the plates must
T share a tenon on the post. The laps, therefore. must be one-half the normal length.

~The girt would have a mortise 1o house the smaller.tenon o the post. '

L4

N

Fos

L

] Ur_;*'b_
L
. o %
ENN

R H

—
.
-3




: L ¥ —
! e 8
. -
. -. . . - -
LAYING QUT AKD CUTTING JOINTS : R 15
- " - i *

. THE HAUNCHED HALF-LAP JOINT
The haunched hall-lap joinl is simply a regular half-lap with a modified mor-
lise.” With (he haunched half-lap, il is very importan! lo plan ahead. You will be in-
creasing the inside dimension of this timber when vou cut the haunch. Therefore,
when vou select atimber to use, it mus he lnng enough to accommodate the
hatnches and siill span the necessary distance between the: limbers. Adan example, "
lel’s sav the haunches are to be 'z inches on-either end of the timbe¥. The uncut

imber, then, must be 3 inches Ion,l,t,r‘ than the final msldv (]lmonqmn:§ \'\.1] be. /
Recall the example of the 7 '

relationship of the summer to girl: H
the inside dimension of th® stick |-
would be the length shoulcﬁer to b
‘;houlder : “ 5

;'dﬂ'

\ - fnsidie demensoon ol ‘

v overall lemgeh

4

Special attenlion must be paid 1o
the lavout of 2 haunch tenon. The
muarlisesis simply a hall-lap equal

10 the length of 1he hininch, cul
inlo the receivieg Timher.

2. The tenon's overall. width and
‘thickness are. also laid oul. ft is
helpful to lay out the line that
‘represenls the baltom of the lap
as a guide for bolh- hormg and
. chiseling. To relieve the mortise.
sproceed as.you would for a sim-
ple morlise. First, saw qul ‘the
lines. Then boré oul the waste.
Be careful with this step, since
the depths differ. Also, it is ad-.
‘visable to bore in from the side . \
rather thanrf'rcm the top. . < . : ' ‘ - s

. S f Lo T N : .
| Ir n i .. .-
- SRS . . K ¢
. ) . - . i "
- t o -
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LAYING OUT AND CUTTING A DOVETAIL JOINT

A dovetall joint is userl primarily’ "o join the summer limber to other md](:r
limbers, such as a plate and girt. The dovetail shape insures thal the jainl is so
secure that a trenail is not needed. The complete haunch of the dovetail rests inside
the mortise. Thus, Ihf- tennn 15 as long as the receiving timber is wide,

Laymg Cut and Cultmg the Tenon

The dovetail is an example af a' haunched half-tap. [ts lavout is basically the
same. It is used. however, quite differently. {t is generally used to join much larger
‘and heavier timbers. Therefore, it is important that dovelails fit the first time
around, because onge you start to rdise a summer, it is difficult to move. much.less

“temove; the joint, We choose again to cut the ténon first and to use ils measurements

for the lavout of The mortise. Using thé measurements of one part of a jojit to deter-
mine the size of lht‘ ather part is a good way to check vour overall Tayout. Many
small inaceuracies can develop from wols thatace slightly oul of square. pencil
Lines of differen Ihu'hnv«.m-s. and limber dimerstons (hal vary,

i, Choose yvour stoek. lotate possible crowns, determine which surfaces
tu expose, and check the overall length of the timber. Then, lay out
the haunched hall-lap. The enon length is the Tull widith of the

» timber into which it wifl be .mortised less the dimension of the
o _ haunch. For example, il a®girt were 7 x Cl . the tenon wounld be 54 in-
. ches with= 172 inch kaunch. ’
. 2. Lay out the dovetail oo the top surface. We rhnosp to use; the 2 inch
: ’ hlade af the framing square to delermine the taper il 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 -
: “longue or 2 inch blade meets the mark that corresponds to the length
: * of the lap 1A). Connect this point to the end of the Iap at lhe squanng-
) @ oll line {B).
o ! *
. .
‘ L
1 .
. .‘x |
4 ._. .‘?'
!f
.
. \ H'ﬁ‘
L. & ) 5 R




" 3" Proceed lirgt by cuiting the depth. the length, and the squaring-aff
lines. Make the two dovetail cuts, stopping at the shoulder.

4, Sel your saw to a depth of 1% or 2 inches and cut lhe shoulder, slop-
ping at the dovetail line. You can use a hand saw.

5. Take out the waste lelt from squaring off. Clean out both the ]ap aTld
the wedge up to the shoulder

Laying Qut and Cult‘;ng the Mortise g
The mortise of the dovetail joint is muth like the mortise of any haunched half-
lap. ) : e J o

dimensions of the tenon to mark ‘dut the entire half-lap and haunch.
_ . Then lay out the depth of the haunch. lhe 1% or 2 inch dnvelall and
. " the depth of the lap.

dmmz

' ) 1. Delermine tire location of the mortise qn the timber and use the

LAYING OUT AND CLITTING [OINTS : ' _ ' . .47

L 2N

]

5




l

48 o ' - FHE TIMBER FRAMING HOOK

20 I vou will be using a circular

“In all joinery. it is importanl to im-

agine the joint inside the mortise
hefore you begin to remove any of
the-waste: If you cdn envisien this, it
becomes ensier lo see what and how
much must he removed.

}

gaw, firsl sel it to the praper
depth and saw Lhe devetails. In
this case. you can. saw righl
threugh and not worry aboult the
shoulder, since it is going to be
removed anyway.,

o

3. Then set the saw for the depth of -
the haunch and:very carefully
cut the haunch lines “pul.
[Disregard this step if yau do not"
use a circylar saw. This. par- :"a
. licular cut requires *burying”

the saw by lifting the guard, and

is only Tecommended for- ex- .
perienced carpenters.) . :

y

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

QUG
/ | . ;rggﬁdrpth_/
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. o 5 F mall\ use a fmmmg chisél to cut Gut the rel‘nalnlng porlmn of\wood
;o o and:to clean (ho pnvkm mll Start with the hadnch area and move to
: : : lhe ]ap areq. Lo . :
o Y . - SO
' ' N K3 ! . .
» AT R >
C N - * - F
" - Lo -
' Lt L - ‘

W 2nd cuts 2
- 3rd cuts + clean
) . ot

4

i B('f:m' bringing the ;mnt home, mnkc -sure that the morlise is plean
" and that the inside corners of the dadvetail wre (hnmphered 50 rhp

lenon (Itws nol hecome obstructed.
¥ i x

Ll

-

..,\

Th(] sire n;,lh of lh(i

TH_E‘SGARF JOINT = .

wrl jointappr oximates as: nearly,as pmmb}e the slrenglh of

fr'imlng : _‘ B ) L

e ' I 7 ’ ! e Lt '

! —_ = = : g

' 4 .
.1“"‘ K . .
. - P ' R
g L a_n R Cov

- v bl : 7 .
. . ¥ : e - J!
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a whole, uncul timher- The degree of strength wil depend en-which scarfjoinl is u§:
ed."The simple scarfl jaln(~Which is not used in timber work, must be glued amd
screwed. 1 is generally used [or'oat masis and furniture. Farthis kind bf work, the
lerigth bl .the ’SCEII‘f is ‘13 tlmgs Ihe wldth of the 111mber mal-:mg it lmpractlcal fon

For timher framing, lhe lradmunal true scarf }mnl the halfed scarf, and’ the'

double splayed scarf (which is a modification.of the hatved scarf) are the ‘most fre: 2
quently usedscarf joints. These three vary in tHeir applicatipns.and complexitys All -

are unable to resolve the tensile forces naturally and. thereforé rely on bolts or pegs
to keep them from being pul]ed apart. . v .

[
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Theyv a]I resist compressive fnrces and the latler lwo resist trapsitional furces to -
) ¥ gredtpr degree than the first. - ‘ .
4 L .
PR S .
o ! compression_
I "--\_‘___‘_‘ Y
A i
Nd & 1.
o The only two scarf joints that resist compresswn transilign and tenm]e forces
ST _are the labled scarf ]oml and-the double lenoned scarf Both requu‘e wedges which, _
. in_effecl, "“pre- slre§s the joiht. . . R
Fa The ldyoutfor all fhese joints is basically the 3 same. Flrsl mdke 4 decision about - !
i+« - - whichjoint to use. cOns1denng the forces il is to tesisl. the size of the timbers heing '\I
4 - T used, and the location 6f the joint in the house. Second; locale Lhe center line of the~
;1‘ e ’]Dml with‘respect lo'lhé ‘ovérall leng&h oF the'timbers bemg joined. We will use the . !
: u ~ “halved starf as an ammple slnce 1r mco‘rpornfes por-t-u:ms uf bolh lhe true and dou-
o h]e :splaved searf ]cnnls S . S
."fa-f‘.-. - A © . S K “
* - “"-: o 4.. The everall ]Englh of the scarf 2%, depends on lhe siZe of lhe lzmher )
Lowp ™ =%« .+ Aralio of three to four timés the width will: serve as a good formula _ N
Fatu R *» - for delermmmg this length Therefore, with an 8 “Wwidth and Tatio of . -«
..... e L -“three, the overall length is 24 inchés for (he scarf. (x would equal 12+
o g e S "JnChES] Each hrmber, thef,, must be 1 fgot longer than the distange * .
[ * . itisto span. In‘tiir ‘exarfiple; Timber A plus Tiinber B is-a'span 6f20- " * -~ -
R = 7. feet-and the centerline of"the*joint occirs at a point § feet fromi the - .
w077 -+-  end Therefore, we need one lquber tobe 10 feel lotig: and Lh& pther to :
P A I, be 12 fegl ]Gng T N & PR
T e : R _ A , R it
) ¢’ : ' - - : B A )
v s . . Ders Lo o I-e.,_ -~ )
overal f‘*ﬁ‘"\@’ dhibes T L

! 2! A n - . e . o

-
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&

2. One-half the length of the scarf is
measiured on either side of the
cenler line, Lay out the depih of
the scarf. which is oné-half the
thickness of the limber.

. 3. Lav this center line out on hoth

top and hottom, using a combina-

lion square. Finallv. lay out the
dingonal line ¢n the sides of lhe
limher. Mark isside
post end 1o hotiom center end of
timher first, and then mark un
the oulside. Just reverse fromélhe
hottom.end to top cenler end:-

from 1op.

e square off line
H\\' ; Ar K modswre
e a/ nmbt \“\f

ceArer um’

I

.me:rr ot
.ﬁa.& J{:‘l;‘ fmqrh

fty' Ll_ l‘«tl‘ l? LTy i

" 4. To relieve the waste. simply saw the diagonals to the center of the e

thickness. rip {saw] down the lhi:c!_c'nesﬂs line to the"diagonal lin€ and T

remove.

[0d

The malching timben, 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.




.girt may in facl measure 7!
- inch thickness. some porllun of the joint will be too large. Thereflore, always check
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; o A FINAL S$TEP FOR ALL JOINTS

!
Because rough timbers are ggnerally oversized, il is very important o hox the

ioints where needed. Ollen somg portion of the joint ‘will need to be shaved or plan-
ed down before linal assembly. Otherwise, if the jointistoo large in dny of its parls,
other portions of the j{_lil‘ll wi]-I e spread apart and enlarged. For c:x&*{g‘p]e‘ a7 xy9”

1 the measurements for a tenon are hased ona 7

these critical dimensions arfd make allerations if vou {ind they are incorrect.

co
. i . il can
e [ , &abmr{edwﬁ}:faﬂ;g

&4 78 cimber with a 6" doverail .3

ST . + 1" haandh or a "'rtmh'rmr)u ]
Lo 6" dovetail v I haundh ete. _ \ .

T‘here are, of course, many other joints used in timber framing. With the joints
we have discussed, however, you should be able ta frame a house. Any other
joinery you might use will be madifications of the' ]OIFGWB have dlsm&ssed You will
~ be able to make these joints fit your specific needs at ydur bulldmg site.

-

- - B
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e

8 LAYING OUT AND
CUTTING BRACES <

i

Braces are the smallesl members of the timber frame. vet, because they help to
make . a strdcture able to w1thtand the forces of the wind, they are among the
framé's mosl imporlanl members. When entire walls were compojed of stone or

masbnry, braces were unnecessary because the mass of these structures made them
resilient. Stone or masonry [rames were braced by buttresses. When lighter wood

[rames were developed. some method for resisting wind pressure had to be _
" developed. The carperters borrowed a corcepl from“shipwrights who used the » -
“knee brace' to make their boats rigid. Khee braces were designed to tonserve in-
ternal space, thus their use in buildings allowed for more, ﬁoqr and wall space,
- which in turn allowed for windows and doars.

3
H
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A structure must be both stable and rigid. To be considered stable, a structure

* mustibe immoabile in respect lo the earth. The live load of peuple and lheir.

possessians, and the dead load of the building itself, including 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 1he foundation and the ™

earth. To he considered rigid. a struclure must be immobile in respect o itself. An

unbraced rectangle, however heavy it might be, lacks rigidity. Its shape can easily

- change to a parallelogram withoul its dimensions changing.

. 20

| _ — 20
o |

: .

Compare an unbraged réclangle to a triangle. A triangle cannot change shape
without al least one of its dimensions also changing. Braces create triangles which in
lurn 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 = .00258 v2, 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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square foot. [f vou had a 17 fool wall that was 40 feet long. there would be 4,352
pounds of pressure against it, not including the pressure on the rool. Although this is
a simplification of the tolal-situation, il is clear that the frame somehow must with-
stand this degree df ferce. A 50 mile per hour gust tends lo lift, 1wisl, overturn,
and/or bend the building. as well as press against it. A large structure such as a 30 or
40 fool limber [rame weighs some 30,000 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 scjnewhat ironic that with technological advances,
Jbuilders can consttuct a prefab holise i a factory, ship it down our roads and place
it an a foundation without its developing a smgle ¢rack in a window or the
sheetrock, and then have the whole thing blow away in a bad storm berause of its
fundampnra] instahility. -

i "~ . There (lraznnw j.,Dl'IPI‘dI rules 1o ohserve regarding effective bracing. The hrace
":h“ll]l' he ahaul half as long as the posts, and placed at a 45 degree angle Lo the post.
., All the corher posis should be braced from the post to the plate or girl, and 10 the sill
or plale or girl. It is important that braces are placed so Ihal they oppose each other.

; gt or plate

mstde

In a properly built toof system. one rafter braces the other. Though the raffer
pairs push against each other, the pairs could still tepple over. When king posts are
used, braces can be placed fram the'post to the ridge. In a gambrel roof, braces can

be p]aced from the posts to the girts. In a slralghf run gab]e roof, braces must be put
between the rafters and purlins. %

How you choose to cut your braces w1[1 be a decmon which depends on the
system you intend to uge for raising. You gan either let in the bracesonce the rest of
' the frame is raisgd, or you can jain the braces to the posts and other timbers prior to

W 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.
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stk

» .Fiush-Cul Braceé"\.

\

‘N'
-«

The simplest md mo L,,lmlc hrace- i:ullmg method is 10 cut4” x 4° tlmb&rs o 4
loot overall lengths with ppposing 45 degree culs on each end. Uise a combinalion
square 1o lay out Ihe 45 degree angle on oneend. Draw square linés down the other
two faces and conhecl all the lines on the hack side. Then. measure down 4 feel

- from® the longest_point and lay oul the 45 degree culs in the opposite direction.
Repeat the entire line-drawing process on the olher side pf (he timber.

H , . . ) . o,
- .

. fna' r?ﬁdr

. degth and squfire cut the angle lines on -one side. Then turn the piece aver and
~-._ match the cutg. ;

-

If you usm\ef power circular saw to make lhe cuts, sel the saw to ils maximum

Half-Lap Braces : . . '
Begin this brace as you would a
. - [Tush-cul brace, by laying out the op-
o posing 45 degree-lines. Then, lay out
_ : :the squaring-off lines on all fmir
i faces at both ends of the brace.

. ) -
B * : : ".

-t n

r

* - Next, make the square cutd off both
ends. Thien set the cirgular saw to a

“.depth that measures one-half the
thickness of the brace. Cut the angle
liges. Finally, use a framing chisel to -
remove lhe smal] trlangular pieces-of
wood.

]
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Half-Lap Variations

You can choose to use a longer tenon for the half- lap. hrace. This requires
“carelul consideration of the angles so that vou do not remove too much wond from
either the post or girt. You can use the same cutting method. First. make the
squaring-olf cuts and all the full depth cuts. Then. make the one-hall depth cuts and
chisel cul the wasie.

Central Tenon Brace ' ' _g:_Q‘_ ‘
I[ vuu choose 1o lel in vour braces be f(m- vOu raise the immt' and (e include
them in a bent you will need a centeal tenon on vaus braces. To lay oul the central
lenon.on the hrace. follow the rales for determining thickness oftenons in C hapier
7 oh page 32. The lenglh of the tenon depends on lhe prescribed angles and dimen-
"sions of lhv braces, . .

3

.Morttse far bmce |
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You will need corresponding mortise$ on the posts. girls, and plaies. The dimen-
sions of these mortises should be measured very accurately. Great caie should also
be taken in delermining which. posts will be braced, where those posts will he
located. which will he in'the corners. and which direction each post will be Facing.
Also, you must remember hat boxing the timbers will vary the fittings by 1/4 10 1/2

¥ inch and this can throw the whole frame oul of square and plumh. Lasily, vou musl

' consider whether the braces will be flush with the insideof the posl. the outside of
.the post, or be placed in the middle. Because of all these varialles, we supges! thal

. you cul-the mortises on raising day when vou can lav out the entire bent. and make
‘all adjustments before #u hegin cutting.

If you do cut your mortises hefore raising day, some roof mathematics will help

S you te place the martises on the posts, ‘girts and plalessSince the hrace creales a
triangle, vou can nse the formula a? + b2 = ¢2 10 determine the placement of the
mortise, If "¢ is the brace. we-know that jl measures 4 feet. We also know that a=h, -
since the postand girt join at right anglas, and (he hrace is at a 45 degree angle (o the
post and girl. Therefore, 202 = 16", and both a and b equal the square root of 8 feet:

SN - This will he the measurement from 1hé intersection of the inside corner of the posl
! *and girl to the bottor of the mortise. ' ' o
’ - N B - a : = -:‘a.
I . . - “ ) . cL - .
. . - N ? ,
:' e o . : . . ) * .
. * . . . ) I - ’I‘: .. \
."_ ,‘ . # ' ’ B ) R g e — i — .
"
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_ Next, locale the mortise and the : C \//7
correcl anglés within the thickness of

the post and girt. eilher flush to the . o=
outside or insidé, or placed -
somewhere in belween. This is an : ' 24

aesthetic choice: vou.are deter- Y }‘ |
mining how much of the brace vou M : : .
want exposed in vour finished in-: L . 1.{?
terior wall. x - : o

i

Lay oul and cul the murlise so that it corresponds to the tenon.

Now (hal yon have chosen a method for brating your [rame. we will L]‘ESLI‘]bE ,
“how to raise and secure the l)mu:s according to whic hever method you used. {n the
case ofl.the flush-cul brace, nail or peg the hr.me in place in the raised frame using §
.or 8 inch spikes. or nak pegs.

L

Alwa\q make sure that the. lines for
the pegs or spikes are al right angles
10 lthe post-and girl.

R - . . - -

If you are using a half-lap ]mnt 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. being careful not to split the lap or drive all the way
through .the posl. - : 1%
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To raise the bent including the braces, begin by layimg out the bent, making all
necessary adjusiments far dimepsions, boxing, and squareness. Do not peg the bent
Yogether.-Layv the braces on the top surface of the bent and make marks a1 the in-
lersection ol the hrace and the post and girl. Brace the dimensions of the tenon onto
the prost and girt surfaces. RN Co
-°_'-; AR

v

and girt. Thensety combinalion square to the depth of the shoulder if the brace is to
be Mushn the outside of the building. Lat this line out'on 1he appropriate [aces of
the post and girt. Nexl. lay out & second line so thal it is’parallel to the firsl, 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 sel these hraces, angle the posts away from the girl at the bottom, and insert
the brace. Pull the whole bent back to its inal positioh, and peg the unit together,
post Lo girl. and brace 10 post and girt. Carafully raise the bent.

13

Culting Pegs : __ ' o

Vo The pegs. or (renails, are even smaller than the braces. bul they, too. pla.\"a vital

fgle in lhe struclure of _lh_e timber frame. s .
RO 5—1;?}.3,3 are the fastening devices [or securing the joinery of a timber [rame. We
- . preley

they ate helding together. The diameter of the peg is related to the length of the
lenon. Generally, the diameler of a peg is one-third thie length of the tenon. For ex-
ample, if the tenon is 3 inches long, the peg should be 1 inch in diameter. If it js a
__tusk tenon and the mdrtise is in a 7 inch timber, then the diameter of the peg should
_be 214 inches. A peg this large is called a trenail {pronounced tru-nl). If the tenon is

- = usually called a pin. .
e
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 lenger than
the thickness of the timber. Pegs for rafters, callar ties, most braces, coraer joinery,
- scarl joints, and pasts at sills should be longer than the thickness of the timber being
ﬁpégged, Otherwise, they should enly be'as long as the timfber is thick.

| _ yo . -
' o Make sure the shoulder cuts of the brace are inFine with the [age of (he posl

to make ours [rom vak. They vary in size according to the size of tiie members .

2 inches long, then the diameter ofsthe peg should be 5/8 inches. A peg this small is -

Fhe lengths of all these pegs depend on whether or not they will protrude froin

e
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Now, lal's talk ahnut Iho hiale fm: ths- peg. The corners of the qquam peg bind the
pag ])P,I‘ﬂ'ldl]('l]”\r to the hole! thus it becomes, @sin the old adage, ""a square peg in a
round hale.”” The holes Tor the pegs-are hored on raising day. and should be just a
hitir smaller than the peg. Obyionsk: the peg eannot be ¢ nmplelol\ square. [thal is,
_equal to the diameler of the hnlc] or il woukln'L[itin the hole at all_So. 1o cut the 1
-inch pegs, rip some 1 inch oak boards into 1" x 1" strips. Then cut t'ﬁom, stnps to
proper lgngth, With a halchet or & plane, knock ofl the sharp eorners, creating
“roughly the shape of an oclagon. Finally, point the end of the peg slightly. . < ¢

- . The alternative to this method.is-ta.harcow.anold peg sizing machine. Thisisa + . .
-plece of hard steel that has holes ranging from 1/2 inch to 2 inches drllled init. After )
T Tipping ‘down théoak boards, roughroff-the square-corners and point the stock. Then e
as a final step, take a maul and drive the pegs through the appropriate size hole in '
thievsteel. This method will give you a very rough round peg.

The final step for cuttmg pegs, whether you use a peg sizing machine or nnt is 7 -
. to make small-cuts in the side.of the peg wuh a haichet ot knife, These nnlcheq will o
prevent the peg from backlng out. » -
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9 RAFTERS =

o

' D FbECEs

Rafters are unjque rnembers of the- llmber frame: They are tthe last 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. Because rafters slope,
" . ‘and because 'they must. support a surface at the highest and least protected point of
" the héuse, they are subject to the most complex set of forces.'By comparison, the..
‘other timbers’in the frame support only vertical loads, loads which proceed straight -
.down te the earth. Even addittonal 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 t6 fotée the building apart-at the plate. In a frq_me then, there are |

two forces, operating perpendlc:u]ar to one another which at once try fo spread the
frame apart and press it dowu S

Kl *
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- I

How then, are these, forces resolﬁed" In a gable rool; each pair of rafters rnust
foomi“a Iriangle with the framing cn which it rests. The. attic [loor {raming may act as-
a e belween the feel. Or a co]]ar lie may b%_ used to make the rouf rigid:

—
“n ’ 1 : 1 . kg . .
Il the raltersin h house are short [fnr instance, jf Lhey are 12 feet] the builder =

probably would decide ‘not to have an attic floor. In this situation, joists or girts
would act as ties anid resolve the spreading forces of the rafiers. If the rafters in a
~ house are’ ldnger. if they are between 16 feet and 20 feet and il they are small
timbers, 5” x 7”8 then the collar ties would not only resolve the spreading [orces,
. but also would provide support to prevent 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 prmmpal rafters, 'khe collar ties would resolve all of these forces..

<03

+
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At the ridpe, the ralters are actually ]ganing against each other. Any forces
‘against the ronf-ace dispersed alang the rafter portions towards the feet. The sleeper
the roof pitch, the less rfljlssh the spreading forces exert at the feel

. rgrrfml 1244 2h )
> - Another method ol resolving the spreatling forces is to use a large, vertical

timber, called a king post. to support each.pair of rafters. Operating in paftnership
wilh Ihe king Post is the large ridge pole, ofl which the rafters “hang."*Ironically,
the use of these timbers 1ends to reverse the situation — ihe rafier feet now try . *
- pull together. The tension stubilizes, hawever, hecause the [eet rest on the plate. so
that some of the forée is being diverted downward. i
: - -

=

. : - 1, -1+ I3 F..- ) - 4 \...

A thirtl oplion for slahilizing thie ralters is to use a major purlin sggported by
queen posts. This is an old system. one you see used in'many a barn today. A queen '
post meels the rafter at the.point at which all the downward pushing forces meel the
outward pushing forces. The post actually “captures™ the forces at that point and

-~ transmits them downward to the posis beneath. e :
1,- ¥
’ 17
) Queen post
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The gambrel rfmf iof a glig‘h‘l varialion of this nlr?sx stem. In a gamhrel roof, the
major p&rims are suppﬁqhéd by vertical posts, and the roof has two slopes. This
system is lechnitally self- 'auppnrtlng The tendency of the upper sel of rafiers to
spread apart is offset by the witjor purlins. The purlins are hraced in place by the

lower rafter set. The rafters. then.form a rigid iriangle. yith the post supporting the

major pirlin and with the girt forming the baseeof thetriangle. The rallersin a gam-
hrel réof resemble old huttresses in riedieval arches. Braces. collar ties and rldge
poles can olso he used to provide- rane rigidity.

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

which rafter system you want to use. All-of these systems manage to stabiljze the

forces adegualely. Therelore, decide first which direction the joists in the attic flogr

= will lie. If they run from front to back, they wil act as the rafter ties. If they run

from side to side. yoli will need an additional system to tie the rafters together.

*Decide what shape and pitch your rool will be, and whether or not you want an
" overhang. Then, select the system whith best fits your overall plan. -

Principal Rafters:and Purlins Roof System : . :

i - I
’

In New England. this%s the most common tradlllonal roof system, The raflers
are major limbers; 5" x 7" 1o 77" x 9", placed generally 8 to 12 feet on center: The
purling and ridge pole’are small. nmbers 3" x 3" 105" x 5", placed generally 4 feet
on cenle{ﬁThls system uses the fewesl number of rafters (And smce rafters are the

e . LR
»
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- most complex. timbers to cut and the hlghesl to raise, the [ewer the helterJ The
-sheathing boards should bein a vertical position when they are nailed to the raffers,
Collar ties sel approximately half-way upthe rafter are optional, dependi¥y on the

size of the roof system. Any pitch shallower than a 6[‘12 is not 1r'1di‘tmnal '&m’! wnuld
reqmre special attention. -

PURLINS WITH
PRINCIPAL RAFTERS

PrincipilRafters and Secondary Rafters System

This system was used in barn framing and is less' popular in New. England. The
pnncmaf rafters are 6” x 8" to 7" x 9", placed 8 to 12 feet on center, Cellar.lies are
required to stabilige these rafters, and prior to raising, they are assembled, along
with: the rafters, as a major frame bent. Between these principal rafters lie the.
segondary 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 provided by the principal rafters. The main function of the secondary rafiers is to
. providé&a nailing surface for the sheqthmg Purling aré nol necessary if you use this
syslem, and Ihe vse of a Tidgr: po]e is optional -

"




,'.,\ stem, bul it is nol tamménly found in New England. The rafters are.6” x 8" or7" x

RAFTERS - ‘ _ ' e S R a9 t
Principal Rafters Onlyl System

'[hlq system is probably as traditional as the pnnrlpal rafters and purlms

".placed 3 to 4 feel on center. We have’seen ridge poles, which are used as oftenas . - -

; nol- in this sy steni, that are as large as the raftérs and are supperted by a king post.
There are no purling.and collar ties are optianal. The sheathing boards should be in _

a honzonlal position when lhe\ are nal]ed to the rafters.

"Oplions at the P"ea'k ’ ‘

Regardless whlch of the -abave systems you use, you have some opnons as to
what methad of joining you will use Tor the rafter pairs at the peak. Onte choice is to -
‘use.a mortise and.tenon joint, which is lhé most traditional method, and the method
“that we use. Anotfier riethod is to use a half-lap joirft. Or, you ‘can half—lap the rafter
into a targe ridge Ipole; in.which case one member of lhe rafter pair does not make
contact with lhé other. A -
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3 . i - ' S . .
In-either of Ihese two systems. the rafters can be boxed decoratively or sized al

“the ridge. . _ : e
' ’ . - . ' . . .
S 7x7 Redge pole—
f 7x7 Rafters
L] ‘ill. . . )
] “. ra ' t. ‘ \
o . . .
.~ Optlions at the Foot "~ - . - o
-+ - There are three fraditipnal joints thal can be used al the rafter fuol 1o secgure the
o+ timberto the plate. Where there is nooverhang, we use the hi rdsmouH join), which
0 T rests on the edge of the plate, -~ - - ©- S A
R T e v : : *
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. Y"E Lo f .
. L o e
i rhere is 1o he an dgverhang,- .,
calculate the -dimensions of the T
s overhanging portinn of the rafter. o ;
- » . ¥ . .
. You can measure lhe dislance of the
. . 1atal overbarg on the rafter. or on the
- horizonlal tine. . "_ [t/
_'. - - : %&/,’-
1 _—--—-—"3'1""_—“\ 7 ,r'fum!’ it

. i .
.?' -
) . * . . ' . . . is:. b .
Xou now know the forces which the ralters must bear.-and what your oplions
are forwarions systems of raller-making. Once vou decide among these systems, you
necd to know something about the mathematics involved in laying out the rallers,

" 1 ROOF MATHEM‘ATICS

i1 is lm|mr|‘1nt to be careful in calculating your rafter measurements because

vou will nol have a chance.to check vour accuracy until raisifig day. Untilthen. only .

theory and math gan guide you. Yet the rafters must work with each other in a pair.

and they also mst \mfor]\-wnh the rest of the frame that you have cut. The, Ilrst Step
necessary for laking out ralters is lo determine overall length.

There are four differeiit ways 5 determine rafier length, and, as usual; we have

our favorite method. One way td calculate rafter length is to use Pythagorus’s

formulu. Any todf can be seen as a-collection of right- triangles. Two. sides of the

triangle can be determined from the iouse dimensions. The third side can be deter—
. mined using ihe formula a? + b2 = €2 -Let;s loak at a.typical gable roof as an examJ
“ple. One sitde’of the trlang]e is the rise, or helght to the ridge, which we’ll call “a."”
_-The second know side is the run, which we'll t:'all “h." The hypotenuse. or i'c,” of
"the triangle, is lP]E réfter: lenglh
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A second method for making these calculations isTmerely to refer to a table in
which a factor has been developed for determining rafler length. If. you muliiply
this faclor by the run, you will have the length of the rafter. We are including the
table helow, bul'we feel thal its use precludes any real understanding of rafters and
their relationship to the rest of a struelure. The table is useful as a way to double
check your own caleulations, and it certainly saves time. We would recommend,
however, that you use the table only after you have mastered one of the practical
methods. b :

T

CONSTANT TABLE FOR COMMON  * -
RAFTER LENGTHS o

WHEN ROOF*IS EQUAI+PITCH

Cul Conslanl s - Rulp to find common
. o rafter length: Mulliply
ROV §. . S W S rafter run (one-half the
Ceo4/12 © 105w ¢ roof span} hy. the :cons-
5/12 ©oo 108 lant given .for the re- )
6/12 Co1.12 - quirdd piteh: Result i
7/12 ' 118 7 , equals rafter length. If
8/12 1.20° roofl” has a cornice,
overhang length must be -
- 9/12 - 125 . added to this resualt: Then
10/12 1.30 ' increase to a standard -
12/12 .. 1.41 length of lumber. : -
S1412 -, " 154 -

Fxample: 1f the run

15/12 " o 1.80 is 15 feét and your roof

16/12 . 1.67 - has an 8/12 pitch, multip-
A . ly 15 timgs the constant,
- 1812 . 7 1.80 1.20,*which equals an 18
2017 1.95 foot rafter length.

22/18 2.00 -

24/12 | C-224

26/%2 - 2.39

28/42 'f‘;_é._sf;

30/1@.,' o Y270

32/13 2.85

34/12 Ty

36/12° . 317

38/12 3.33 -

3.48

Lh




L apgles. This. however. is a very cumbersome way to make calculations. You.also

ot

- c:ﬂled the longue. Please also purchase two points, which aré moveable buftons or"

.
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A third method for determining rafter length is called 'lofu'ng. This methed re-
quires you lo draw your reof on your deck, full scale, and measure the points and

would have to delay rafter h\oul until vour first ﬂloor [rame angl deck were cut and
lald

-\ —Vyewrdck . :
B\ C B z};‘,oargbgzrgpresmbg'r%’a— B-B

/ ' ) @ our a bm’paralfd te erxd(yr?t‘A*A- Y

) determine rise— C
A : - ? connect Aand B ae C making adjstrents Jﬁr mrharﬁrg
fma@ f:)"d! in !xmzs that represent the dimensions o _f ¢imbers used. .

.

A Tourth melhod, which we’ve saved for last, is the most difficull 10 master, yel,
il is the metfiod which best kelps the builder to understand rafters. It requires the
use and understanding of an invaluable tool, the fmmmg square. While whole
books have heen written about the use of this one tool. 'we will try to give you
enough information here for you to hg able to use if. Meanwhile, please read Roof oo
Fruming by H. H. Siegele, L

The framing square has a 24 inch blade, called the body, and’a 18 inch arm,

knobs which can be set and tightened anywhere along thé body or tongue. Think of - p!
this tool as a miniature roof system, with the body representing the run, and the’ N
tongue representing the rise. By setting the points to a given roof pifch, the rise and .

run can be kept constani for determining rafter lengths. Remember thal the roof *
pitch is expréssed as a ratio. For example, a 9/12 pitch means that for every 9 inches

L]

that the roof slope rises vertically, it measures 12 inches on the horizontal. B
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There are some advantages to exprgssing the roof pitch as some number “in,."
; twelve.”" The number lwelve happens to be in the middle of the hody of the fraiming
’ square and gHows for some flexihility/in measuring in hoth dirgclions. Secondly,
* building measurenients are usually expressed in feet. Therefore, the measuring

" bage is kept consistenr4or the rafters dnd the other components of the [rame.

By setting the square Points' and keeping the rise and run constant vou will he
able fo determine the rafter length with a précess called stepping off. To describe
- this process. let'€iry 1o determine thé,length of a rafter for a rogf with'a 9/12 pitch.
' Set the pointon the hody of the framing square’at twelve and the poinl on the tongue |
al nine. To “step of " the xafier length. move the square along the ralter on the top
sutface, marking the necessary intersections, as shown in the drawing. When using
oy a ralio to step off thetoof, the number of timgs (hal you move e square will always

’ - he the same number that'describes the run of your-building. for example, a 26 Tobt
* wide huilding would have 2.4 Toal run, and vou would step off the tafler 13 tintes.

We prefer to set the square points (o the actual rise and fun of thi: buil;ling, For
example, il the rise were 13 feel and the run were 15 feet, the points wauld be so set

. on the 1ongue and bady respectively. Measiring the.distaice between t13and 15 leet
,  gives-you the rafter length. When using the actual building diniensions to 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 mipiature-scale roof -
* System ini inches which you are now blowing back up to'full Scale int feet by stepping
off twelve times. This method helps to eliminate errors because ydir are using actual

. building information, not.a ratia,.formula; table. or conpversion, . '

el
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N - The'spetifics for using this method will be presented in the next saction on lay- L
"_‘E_g'oul'and cutting raftérs. For now, we wanted to fathiliarize you with the framing
F - s . . . T N - . : '
square and the method. Decide which combinationt of methods. best suits. your . <2
.. needs, : - . . - o : e
- B / ) = ’ - - ' o .
A . ’_ _— ." i . e e
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o LAY_I-NG.OUT PRLNQIPAL RAFTERS AND PURLINS ROOF SYSTEM

. - ) -
The ﬁrsl step in Ia\mg oul. the-raflers is 10 delermine the overall lenglh The
male rafters will be, shgr(er than the female raflers by some 4 inches. [ you have

-some rafter sticks’ lh«al are short for some reason, vou can use them as male raflers
" ' j:\'-' . -

Overall Lenglh ;f’ o .

0 -We imd it is useful o layv oul both the male ‘and female medsure»mpnla on one
-timber Except for the j jniery at: the peak, all the mdle and féemale rafters'wiil be the .
'same Therefare, ance vou have stepped off one rafler in this manner, and checked

" it, 'you_have determmed the length of lhe remaining mate and temale rafters. You

then. nefcl cnnl) a bevel square and those measurements te-lay out the remalmng
rafters. R :

. Sel your leE:lS bv usmg one of the rwo methods desrnbed in the prevlous sec-
-tion. Starling at peint “a’ on the timber, step off the necessar} mumber of times,
marklng the points as in the drawmg below. N

/n'

1

N
-

)
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U " Tugn the :.qmdre over and hold it on pmnl E at lhe nurnlgel thal descmhes lhe
width of the timber, and af point F where the square touchgs this point. Mark dut
line F-G: With the straight edge of the square,.join poinis F and H with a line. Any. -, L
inaccuracies. Would be multiplied when you extetid the kine to poml H Also this o
ime .is cut and will be exposed on the male rafter. . Lo

»‘I

-
« . «Next drawalline paral]egUéEcH‘sEartmg al point E and’ exlendlng to paint ]. Use
... .- the bevel square to do this; b el%gtﬁe‘ery careful not to vary line F-H. With these four
" % . points established. draw the "sqdare linés down the edges of the umber and conmect .
SR ". , them on the back 51de S :

. . . -~ - | e,
e . . - .

. 4en .
-~ .

Wzdt}zﬁmbef
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; . When you tut the rafters. E-) is the cot-off "h'q.e' fo;'f_:lhé female‘-and _H-F__
" .répresents the shoulder of the tenop oh the male rafter. *
: Nl top .
A o .
N § - ' - o~
X . : ®
*m - p 0" -
s . s
. -P, . ’
M ' - w _
1.
' S - & . P
:‘ .-; . e
The Peak ’ L T : . s
S . L . - " & T - ( . et -.~
To lay out the tenon for the male raffer, mark lines between F-F and J-} to repre-
sent the thickness of the. tenon. The' length of the tenon — 4 inches or-so = js
.~ . 'measuredusingline H-F as areference point. This same.section also delinrates the
-» 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. : D
. Purlin Layout I FAN L
- . IFyour mdL_sfstem' is using purlins, mark them out using point E as your .
_ = < reference point. Lay out the desired agnters for the purlin pockets. We use 4 foot - . -
- - centers ahd 4" .x 4" purlins. Note that these marks are square to the timfer,  ~
N regardless of %00l pjtch. ot co ;




Y

-

. T-he purllns will mlherfgsqu{are cutar haunched half- ]aps Wis 1mpml&m {Lgr- .
_ing the layout-tdimake note of whigh raflcrsw;]] he used at the gable'ends. (Fa thes
rafters. the pocl?els for the purlingdfeqnly, led oul o the inside surlaces. Ql;.a“

other raflters; Ihe pockels rAan iransposed 1o the ethgr si Q{e'érh rd[i,sr’hv,l A ?
the squate across the top of the timber and mﬂrkm hﬂ mts "Use a (um‘hm _ e :
-square and~mark out the morlises as béfore. T .
LY : -
I " :
- et S T s
. . me ~ .
et Yombindtion seuare to depeh _;5/ mortise _
Foot Layout 7 .. - o . . T o
To lay oul a birdsmouth, mark (he horizontal line which will rest on (he plate bhy® b

usmp, [ho frdmlng qqudre with the pomts,set From point a. measure (o pmnl b the i‘




"determine and lay:
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- Lay odt the plumb line from pn'irilt.:l::;if"toﬂthg_ edge of the timber: Then, turn the

square over so that the tongue is in yourleft hand and the points are on the bpttom
surface. You can disregarg the points eiﬁdﬂv_s)et the square on the line, Then draw the

square line, b-c. . " . )
o S e o
P@‘_ﬂ O‘!(ﬂ'ﬂfﬂ*\_‘____.-—-— . . } g {'z'wr? H.Ci‘ﬂﬂf.f
AN Bty et

= e
N ‘< \\“\& M\
. Vo BB
) ‘\A’f.__.——-——"_-_-_ \“w\x \
f _ ) p .

The nex! step is to carry these lines oul4o mgﬁé‘mer side of the rafter to assure
clean, square cuts. [t is especially important to do this if you plan 10 use a circular
saw. Sef a square on edge at point ¢ and lay ant the square lirie. ¢-D, and a-Don the
top and bottom surfaces of the rafter. Finallyi'complete the birdsmouth on the other
side fo'maltch the completed side. Use the two points IJ a5 a reference point,

. . N . & . S

. If there is to.be an. overhang,
“gut its overall

A

length, ' A
If the overhang is longer than a. g
dimengion on the square’simply step _ ' ST o
off a8 you did for the rafter. ' _ Cos -
. o _— * r-‘i s
: :

Fam




After this pointis esta
combination of these.

blished,.the cuts can he plumb, squarg, horizontal; or any

_ Next, decide on the birdsmouth and its relationship to the plate. l,{se the plumb

line that represents the outside of the plate as a reference point. Aé you can ses,

" there are guite.a few choices. As usual, ‘we like the traditional solution, that of using

-a,sizable joint on the rafter and plate To resolve the lift and spreading forces the
joint will bear. Lay out the thickness of the plate f_rum-.lhe%-_plumlig_f line.

.

"7 THE TIMBRR FRAMING BOOK
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1

-

}Qgﬂre;qtto o . L
T~ plate thickness o '
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Next, lay-out a horizontal line to

repeggent the top of the plate where _

this line intersects-the hottom of the A
rafter. )

o

Pt

N

r - -Half-way along the horizontal line. _ i
"~ _lay out a third plumb line. This , - :
represents the shoulder of lhe: ’ |

moulh. “

S

—shouldery
<hoxizontal

. R

S

1

S Now youhave two choices on how to
o : - procegd: fromt point S. One is to lay
.. out a lidé& parallel to the top of the

- - rafter towards the tail cut. The
. second is to lay out'a horizontal line
. " to the tail. The firét method is more
' ¥ commonly used. :




J

. i N ) N o ) . )
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This first method also requires that, in making the mortise, you make saw kerls
dD some thqni U\'Jerk' lo. rolinnn-ﬂ-\a . .

~
HIT YL s Uy

i
I . . ) ! ﬂ‘é-\‘g - I -"',I.:;" Xy . ) . : -. | . _'.- . . .
I ) ) . . L 7 : - ,f ) _4 - 8. - .
. : *+  For the second method, you need'anly a'chisel to'make the marlise. ., - s

- "Along with the hirdsmouth and the ‘vverhang methods, you can also lay oul at,
the oot using a tenon. Follow the rules for laving out a full-widih tenon, with these
- exceplions. The horizontal cut of the rafter will be the shoulder of the teron. Als§
) - the end of the (enon will have 1o be level cuf. This is necessary so that the tefion, ©

-

. - doesnot protryde heyond the width of the building. The mortise is laid eut to match
- the tenon. : Co SR L
' Ridge Pole Pocket Layout _ o o

»

: ] S ' ; L
If vou have decided to use a ridge pole, set the heel of the square to point K'sé . -
. that the tongue and body of the square intersect the, top edge of the timber and, the
a7 end of the imber, respectively. The distance between points V.and K will eqital the

dimensions of the ridge pole. A A

L
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When you lay out lhe ridge pole fur a roof system wllh 2 pllCh that is olher than R
sguare, the top two surfaces must be cut to match the roof pltch _ g

. v and fﬁ{tg between ﬂ’it’m “
. . 2 f,\ . R v' N . :“‘
. f \6{ade set to angle
alorg,' corner of timber
’ na"ge ;ale set ont .mm’zme
- f\ ’L R
blade set to dﬂj{e
. cut along corner of timber
. rtz‘fge pa/e turned over and set o horse
™~ , -previous cut « o
- o .
A

LA
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S _f-",lf you c_'}]'o'og'a'e to use a half-lap joi.n_t At the peék‘ you must make an adjustment in
- . ..~ thetenon on the male rafler. Instead of centering the tenon and making it shorter,

_1' % youwill lay it oul Full length-on one side of the raffer. Lay out lines to represent the.
’_.I o ¢ut-off' lines. Or one sid&ol the rafter, H-F is the cut-off lirte and.shoulder. On the
A other sides E-J is the cut-off line, - - -, . : L

A ) 2~ With the half-lap joint, you'will'use smaller stock for the rafters, and place them
3 . on closer centers. You will most likely not use purlins or a ridge pole. If you.de, you
] : : ~will have to lay out on the male rafter as well as op the female rafter for tHa ridge .

pole pocket. Purlins will be laid out as we descr‘ib'ﬂd above. Lay out the female
rafter as-you would any half-lap jojnt. Remember to match the r[ﬁale_ to the female,

keeping all angles and the layout for the rigge in mind.

4 R
Lo
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If vou ghoose o half-lap inlo a*large ridge pole, you will use a somewhal

. different layout. The overall length of the rafter will be determined by adding on
lhe tength of the |’|p hul sublraclzng the dlmBnSan of the ridge- pole

. sty difrerence— mfrfr
' 'f}w"d%_%” dimension fﬂfﬂ}‘f—’ )
i
- o erally 4 youdre
- '! yfmnﬁywnf%
- . - \; - ~‘.' /
. . 7
g

-

> Step off the length as hefore, and tay
oul the dimensions of the ridge po!e
and lhe lap. :

.r;mé?/.lt a'tgjr M'Jm’wnf:.fz}rt :

If you have already aliered the ridge p
pole 1o correspond to the roof, then rsction of e ) o ,
you can find the rafter pocket dimen- Jug"ﬂ;ﬁ,&, ¥ AE ity dmfmmm
sions by just measuring the ridge and ridge— 1S X,
pole. Otherwise: lay-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.

M
. )
.

by
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LS

. From point M, measure the length of

=" the lap in the direction of the peak. _/,—{etgf}tg(ZQf’
- Lay out the lap ds usual, remember- \
ing.tocansider the angles. Because of
itssangles. a standard hall-lap will
. .requiré quite a hil of fudging during
.. raising. The ‘old-timers skirled this
. difficalty by removing the shoulder
' fo some pleaqing point and mlling
‘ the rpsult a dressed shoulder.”
L. JI'he layout is simplified if the roof pltch 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
-0 "+ this syslem, the rafters and ridge are generally square timbers to begin with, that
.. o s, 8 x 56 x 6 ar 7T x T : _
. The lasl special situation we will explain is thal of laving out dormer rdflprs
.We do nel use dormers very often because they are not part of the original timber-
frame (radition in New England. Dormers were almost always added on years gfter
" the.house was raised. [However, if vou-want the extra space and light that dormers
. afford, we ‘will BY])Imn how to-lay out the lines. First, mark on a wide hoard the
" pitch of the dorimer ralter, such as 4/]" Draw line a-h’ lorepresent the horlzontal
cul of the ddrmer rafter. '
Ne‘d set your square on this line to the pitch of the main mof such as 12/12
This may. have 1o be reduced in order to {it-within the tength of line a-b. Hold points
" ~C-D on line a-b: and read points E-F. Sel these poinis on the“square. This ratio,
. represented by ling L on the blade of the square. as the angle of the cut of the
s« 7 . . dormer roof anfy where 1l meels the main roof

pomr.f CeD - '}’1 or a:g,: convenient matie thar will fee e
o, within lne a 5,-’ W G dic. e
N ‘ e \.__
R 5,
kY
B "u__

.yt
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Al] other dormer rafter, lavouts.are made from the origiffal I‘QDf pitch: Any

dormer pitch can be used on apy mam roof pltch and this pltch can be fuuud 1n the
. 5ame manner.

'Fg- - M . - ) .
CUFTING R@T-ER JOINTS - .

The (‘ullmg of rafter joints chffers Unlykshghlly from genera] cumng rules:-You
musl remember that unless your pitch is sgluare, the shoulders wilk not be square to
the timber. Relieving the waste for the ridge pole pocket on the female is a matier of

_sawing out the small hlock of weod. Then bore and chisel out the mortises as usual.
To cut the proper angles on the rldge pole for other than a 12/12 pitch. set the cir-
cular saw blade to the proper angle of the rgof. Most saws will not saw all the way
through. The eﬂ(p'inse that the saw wont reach.ean be choppéd out with a broad
hatchet. You can use a broad axe or haichet to do the whole ridge. Simply strike
chalk lines on the face of the timbher-and remove wood to that line. .

Onee vou have mastered the fmrmng square and have cul your flrsl complete
rafter qutem“"\'ou will certainty have-cause [or celebration.

-
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L . — o
* Inrthis chapter, we will be explaining how to square a log, how-to cut gunstock
posts, and how to champher and bead the timbers. The early huilders had ng cheice
_ -". about the squaring of their own timbers, All the timbers had to be molded imto.
shme useable form for timbers, studs, boards and miscellaneous framing sticks.
. ‘Even if'the early.limber 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,

o they kept these cuts ta a minimum by having a: dirt floor with ng framing. B
. ! "~ b . ’ . + N a(r .
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Lo e «Sbme of-y'a’u"may want to square your logs by hand, even lhfgd,g\h the exiéten'aé
S okPower inills gives us-the thoice not ta, You will need four to six different kinds.of .
Broad dxes and éd_zes;if you plan to square your own logs. This is how it is done.

SR ““:-'Squiring Logs© - T R

w ! - The cutling prebcess i§ the same whether you are squaring one surfgce or four.
S . Eirst tmdke “cribs” or holding logs by notching out'a place on two short-butts of logs -
. . which will cradte the log being cut.. o < .
) S e o .- o . :

L . . & ! o 7.—_--; i

” - ‘ i
¥ F§

r :‘\I,;‘:! \, I"
- 27 Ohee the log 1o be cut is in"place in the cribs, mark-out on the-end of the log:the

. desicBH-sizje of the finished timber. Keep the lines square. Then draw or score lines
SR - the length’ of the log from each corner to its oppdsing corner,’.. T

]

Next, ‘_;jscoré" or chop thie area b&tween the two top lines with a single-bil or
- double-bit axe. These-cuts should be only as deep as necessary to reach the desired

timbetf. size,

-

——r
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Use a heavy broad axe (o refmovesthe bulk of the wood. 'f'ry do

ing this with the ~
log on its side to see if it is an easier way- for you te work. -

s

“The last step is to adze all the surfaces smpoth. The surface you are working on
in this phase should b&.on top.i o L :
. . . II‘J ] - . . r]:l ) I i o .:-

. = . I \

) . e
Simply repeat this process for your timbers, ':n]akin_g sure that you lay out
properly for tl‘{; various timber sizes in your frame. You can hard planie as a final
step if you want an even'smoother timber surface. e
I."_I: s E v ' .' . L Do . - °
-’ I tn - . “. . . I_ = . . T I] »
-

-
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Gunstocks S ST

A gunstock post is structurally functional. It.offers full 'bearin;g‘;f'or all the
timbers.that comé together on it. Like'a haunch; it becomes a shoulder fon the

timbers to rest on. Therefore, it could quite simply be a post havihig extra.width at'
the top. However, the craftsmen who created the early timber frames-wanted the ~
posts to-be not orly functional, but also to be handsome. Therefore, you ¢an choose

-among several decorative options

for these hard-working posts, and again, you can

-+ either ude hand tools or power tools to make them.

. A gunstock post is 2 to 4 inchies wider at the top than itigat the bottom. It usually
.is milled as a sqgare limber equal to the thickness of the plates and girts it wjll be
“supporling. For example, if the plates andgirts are 7'ax 9's, the post would bea 7" x
.. 97 ob’a 7" x 11". The simplest solution is’lo taper the post. If one clicoses to cut a

gunstock shape, you can choose a simple one or a more elabarate one, -
¥ : ' :

-

[~ showlder or haundh.)

M

/'/
.
R ) )
P N
k
. ‘Ill
T‘ ':fd
: ’ ! L\J/J ““‘-—~\d .
£ . o
. : . : _Some other varieties of  gunstocks
T : o - MY
r . ¥
. . L Ty I i . . a

+
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A tapered post is 2 to 4 inches w1der at the'top lhan at the bottom. Lay the post
on its back with the end heing tapered on top. Strike & chalk line fmm the top of the

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

s

Adze down the post starnng at the top so that you are working with the grain of .
the waod, Otherwise, you risk splitting into the bedy of the post. If yoy encounter a
knaot, you w111 have te come in from both directions at tHat point. - '
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The gunstock detail on the post is so-called because that is what il resembles.

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

| —2— |
.o /\,2 ~3"

- L

. _ The transition between the sheulder and lhe narrower section can be resolved
in several ways. o= :

.

champher

xlﬁl_l

Tt is difficult'to cut these, anc{the proper tools are required. First, hand cut your .
"'.1_\ decoration for the area of Iransition,

You can use a piece-of heaw cardboard, masonite, o even a 3/4,inch board to |
- make up a template, or pattery, for the detail. Draw the pattern full scale, including
- the top wide part of thedimber, and a portidn of the narrower sectionTransfer the
" pattern to hoth sides of the titnber. Then, use hand tools to carefully carve out the

Aoy

design.
Strike a stralght lme from the detall to the bottom of the pesl and then make cuts
'ﬁ,.With an axe or gham ‘saw to this line. |
v R ot talme

B RN m H‘H 1A -
| . :) | {// \ \ | 15; .
o handwork area A \ad@ ‘oat area

if power is avalfab]e you can_ make the long rip from the bottom of the timber to

the gunstock 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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Champhers and Beads
Champ,hers and bead.&are purely decorahve Thls klnd of decorative detail was
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 which timbers
would bhe decorated. The summer would come first. and lhen lf the fesources were
still availabls, the posts, then the girts and plates. I

These details shduld be cut before the timbers are raised. 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 {aste.

L‘Jmmp}m/.rmp PR

The bead and champher end with a decorative cul called a “stop.” FlI‘S{ 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 an the corner surfaces to outline the

champher. Keep in mind how wide the champher‘ will be as well. We usually make
ours 2 inches wide.

ey '&-a

Pyl
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L%}

Use a hatchet or a chisel and carefully cut out close to the lires as much of the
waste as you can, Al the ends you will have to make shallower cuts because the stop

will taper up to the corner surface of the timber.

* [

T

Next. use a draw knife to cQt in gradually at the stop. Draw the knife for a dis- -

tance of 2 to 3 inches béfore you reach the full depth of the champher.

-0
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.

Now, take the other end and repeat
this ptocess before you cut away the

e

middle section of the champher. This s ‘?f‘{_. v
will prevent you fram cutting too far. c e ¥ {'x
- [samething tltat can easily happen). L
The stop can be finished in several . ,-';%':‘::é ;,‘

ways. A simple stop is a smaller
champher or a square cut.

5

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

"

) : o . . K ey
Fl

A bead is cut by using a similar process. It is, how&r, simpler to cut 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. .

-

e to be planed )
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o’ -

To cut the stops for the bead, you will

first need to round out a portion of

" the head by hand. Then, make
.~ square culs to meet the bead.

s - L .

v . Ultis simpler to round aux_g,a"--purl'ion of -
* *the bead by hand arif thenlet it mest

. . the lup surhca “without -the square

. o . " CUIS L P '.m‘b X

Je A " Here is an Lllusrratlon o’ l‘rﬁw thi® decoraled timbers wilt look once, they are
IR assembied. Note the rekatiozship retweeni{te undecorated portion of the summer
" . . and the untdecoraled gottion of the gl['“_t\j_.lkerSE note the relationship of the un-
. decdralad pbrllens Df grr‘r and plale aﬁd the. shoglder of lhe gunsrock post.
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H
il

he process of raising a ‘frame is simple if you are organized. Therefore, we

.begiy this chapter with some suggestions on organization techniques, tools, and

-+ procedures. If your preparations for raising are thorough, the mechanics'are gasily
- ‘mastered. * ' : i

. o
i1

T ORGANIZATION

- Backfilling., Coe

o T '~ Prior to raiSinQ, arrange'fo have the area a'ro‘ugd;!.your foundhlion'b'a'ckfilled." S
This'means having'someone come in with a bulldozerto push back the dirt around
the foundation walls. If this isn’t done, yowwill be carrying both yourself and heavy

.« limbersacross a ditch, a dangerous and difficult procedure. Before you raise the

. fraine, yair foundation should have at least ten days 16 set after it is poured or built.
"Twenty-eight days is ideal, L :
: - K - [ i "
LAY A

7 Electrical P?,wgr v

) " If you do not already _have'electri_cal.powér at the site, and.you intend to use it,
_ "+ -you should hfve an electrician set up a temporary service box on a tree near the
o - site, Then, call your electric company and ask them to hook up the temporary ser-
: © . -vice. Or, you might préfer to use a generator. I -

. &;‘__u ] v
o

L : -, . [
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o v

Checking the Measurements

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

"major discrepancies on raising dav.) - ) . ; :

i Organizing Timbers _ ' .

On;ganizé 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 .
. direc_ti'on that they'll be eventually ‘when they are positioned in the frame.
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TOOLS AND EQUIPMENT

Thesé’are the basic tools you should have on hand:

: a.rmmrnum of three 50 foot plec;es of rope
) a block and tackle
- " > acome along
' ' two or more beetles and sledges
wedges, drills and augers ] . -
pegs (trenails] ' S
chisels, mallets, levels, hammers, planes. saws
measuring devices, plumbEob
two 8 foot step lagders, two 8 foot ladders one 16 foot ladder

I3

" Temporary Braces-i‘ : -

You will'also need stock fur temporary braces These are 1 x 6" boards ranging

in length fror:n 810 18 feel.

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

Staging

" Slaging equipment is necessarﬁvhe’n you raise girts and plates. We use buits’

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

Manpower
*

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 <

There are some thlngs you should check several times during the raising
process.

Checkmg for Square

1
[y

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

]
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diagonal. A ~ diagonal B
Checking for Level . t |

You also must check for level. This is especially criticat when you are checking
the measurements of your foundation, and when you have laid the sills. The most,
accurate way of doing this’is to mount a level on a tripad. You probably will.need to-.
rent a level for siting the-high and low points of your foundation, so-arrange to rent it
again on raising day. Have someone stand beside the foundation. They should be
halding 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 the rule than the original point ¢ indicates that the framing is too low. Any point

lpwer than point ¢ means the frame is.too high. Choose the lowest 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.

| Ao —1
Frou - T T
: .  level line (Lt ¢ )
- TS frame to besaised N {yeball
c}ﬁa7ﬂ'¢ _atfu’.{%i?ﬁnce /1A

. - ‘ el k ) N _

- . ‘% T ‘
cg%emted dmwby

-
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" Checking for Straight Lines

One way ta check for straight lines is to look down the line of the 3ills for any
concave-or canvex lines. [f your frame has additions ov 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.the- sill along the sill from corner 1o 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.

oo
oy

’ nail fo A

| te .dn@ C}i‘my

Lt these dteck ;romt.f the bladr wood
skouid Jm‘i‘ slip between string and stll

s

W

. -
Checking for Plumb

" This should also become a habit. Hold a 4 foot ievel vertically against the
timbers to be sure they are not standing or lying at'an angle, but are straight up and
.. down. Or more accuraltely, use @plumb bob much like the 1 inch blocks and string

by holding the line 1 inch away from the top of a post. and making sure the point of
the plumb is 1 1nch away from the base. S

Lifting -

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

Laying Decks

When laying decking, remember to stagger '(he ends of the boards sa that they
‘do not all end on a parucular ]01st in succession.

"
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Make sure the hoards are |1ghl agarnsl each other and that they are slralght and
- consistent with the perimeler lines. Pay special aftention as you cut the mortises
through the deécking to receive the tenons on the posts. Be careful that you do not hil

. any concealed decking nails with vour chisels or bits as these W]“ be damaged ex--

tensively and the ra1smg will be delayed.

_!'. Temporary Bracmg

- - Temporary bracing has two fGnctions. First of all, it holds a post or group of
timbers in pldce.until the joiningtimbers are also raised. It also holds the frame ina
square, level, and plumb position until the permanent braces are put in. In both
cases. il is,important to position the braces so that they provide maximum support
‘but do not inlérfere with the [‘ﬂlSll‘lg process. It will mean a dupllcatlon of effort-if

temporary braces havesfo be r

oved in order for you to put in the purlins or the

permanent braces. 8o, a little Porethoughtls advisable. Genera]ly itis'a goodideato

+

-

N
RN

Al

gt

-tack the 1" x 8" board as high up as possible on the stick or bent being braced and
bring n down at a 45 dggree angle to the sill or p}ate :

o
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Use several 8d or 10d nails anly partially nailed in so that they will be easily
retractale 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 brdce a rafter pair,

- tack'the hoard 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 w1ll not have lo remove the brac-
ing lo set the purlins. -

#, : XS S !
| | brace as fzg}t as possible |
THE RAISING.PROCESS '
First Floor Framé ’ : _/__.,.—«"»"
We will begin with the sills ﬁmnev glr{s for the first floor frame. Thege
are simply set in their logi places, matc’hmg joints. Check for square,, level,

plumb, and ‘i{l‘{llght lineg. . .

: Nexl, lay. the'] joists crown up. Any [raming for lhe masonty or stalrs to a cellar
should be-flone al this time.

w - Next, if you are laying the decks as part of the frame raising; lay the first floor
o deck leaving open the spaces for masonry and slairs. Thls completes the first floor
" frame.

L}

'Secﬁnd ‘Fluor Fram'e

There aré two methods for ralsmg lhe rest of the frame. One is to build a bent
on the deck and raise”it as a'unit. Traditionally, there would usually be four bents..
“ The ather.is to raise each®tick, one at'a time, bracing it until the joining sticks are in
place. Generally, we use the second methed and would recommend it for novice
- raisers. Individual timbers are lighter than bents, and therefore, Yequire 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 first step would be 1o cut all the
necessary mortlses for the posts.-Check the measurgments and thelr positions.
If you are raising a bent, carry the necessary p@éts and girts for one bent onto
the deck, and ]ay them out with the tenons at thelr resp’ectwe mortises.

AN check mmmm:mm. :
check ﬁr sQuare,
deck mortese iy the braces

ifnot already dome

-
L~
Fnd bent - foot with respective mortise
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You will need a few categories of warkers 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 héuse is one-and-a-half or more stories, an additicnal group of workers are
needed to use barn poles, or pikes, 1o hélp lift the bent once'it is too high to reach by

hand.

Remember that at the beginning stages of lifting the bent, the feet of the pasts

~ 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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"'Th_e pikeé should be set as soon as the upper framtng is llfted to head height. .
Additional pikes can be set as the bent gets. higher.

. note : lines are made to the bent

to prevent from goinyg oo far over
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The pressure applied by all the people raising must be consistent along the en- .
tire line of the bent. Timing and rhythm are very important. Therefore, nne person
. among the group should be a caller. This is somgene who sets the lifting thythm and
audibly guides the raising with "easy,” “‘all together now,"” "hupp!" or whatever
- suils the situation.
Tie ropes to the girts prior to raising the bept. 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, I 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.

,
o,
— T,

~2ew. block and tackle

o N\l i Fy

PL
b

Jies

b

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 'undeing 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. ‘

.

. = v .
+ . i«

. L o '..v_'_-.'.bz’ockaﬂdmck/e
- — S———r
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Once the plate ig in place. use-a come along to apply a great deal of pressure to

pull the poéls toward each other. __

T , ]
= - come along.
) - - - ———-,__1: ‘ .
3 § to agply a great deal ¢
‘ pressave on pulling the
. “posts toward eady other
—— —dwk ———— .
Once Ih:e joints look very l;ght, bore w
- the pecessary holes for the trenails
and ingert them. -
e

S

Follow the same pi'acedure for the rear plate. : _
Because the dovetail joint is not flexible enough to allow fqr the setting of the

plates after the summer, the symmer timber, if there is to be one. is the last, major

timber raiged in this section. Raise the summer and lay it upside down on the girts.

Then, roll the timber over and set the terions into the mortises. The dovetail joint

- will {it 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.
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5

= _ summer. ~ /
roll over and insert’

fcmomij posts — ~

The summer is not‘p‘egged. Replace all the temporary braces that you'removed
during this. phase of the raising. ) . ~
. The erder of raising timbers for the thiid 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..gnd hold them in place. A third
group of people will then bring the bent to the plates. -

i

e / . oy

Hoick and tackle.
Sh |
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This sequence is followed until the entire secand floor sﬁtém is raised.
Next, lay the joists.

If you are not planning to have plaster ceilings-and vou 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.] ’ :

an example for a

A

Nl_ext, 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 slory posts, repeat the
" preceding steps for the second story framing. '

Rafters

The raisinghof rafters is complicated by the fact thal you will be working 9 to 18
feet off the ground. We have fodnd 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.

‘.

"
-

.

hanging Gght in conter. <
of summer g
/’ ::f e "
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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 tackle and its ropes holding the timber will
need. . - .

. block.

and tackle
—

Use ropds astag lines tied to the ends of the gafter. These are held by people on
the ground whao are guiding the timber and by people on the deck who are pulling
the timber.-Raise the timber parallel to the wall, and then turn it 9¢ degrees to get it é
onto the deck: : " E :

. ‘.‘1
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[

Thrs system, requires. careful coordination of all the work groups., Leave -the
‘purlins on the.greund at this point to give yourselves maximum working space. Once
all the rafterg,.are on the deck. you are ready to proceed. Tack some hlocks to the
outside ofth&frame on the gable’'end and the side to prevent the rafter from sliding -

- off-or sprbadmg too far, Begin at one gable end, and lay the rafters down an the deck

with- the blrdsmouths al thelr respective locations.

pt'}e rafters

Safter in laf.e,
_\. mzd_:/ 0 raise’

Jein the rafters at the ﬁéak.a_nd peg the ioinl:hSet the collar tie if there i's‘one.: Tre '

a string to the peak This willserve as g plumb line when the rafter has been raised.
Then the first sel’ can be a reference point for the other sets.

One person should stand at each foot to act as a guide. Several people will be
needed to do tRe lifting, and one person should hoeld the end of a tag line tied to the
peak. If thie rafters are quite long, you may also need to use the pikes. i distance "a*

© is less lhan half the vertical height of 'the rise, you do not need plkes

b,

Pope -

4
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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
praperly situated in pdsition until the rafters are almost completely upright.

. . ) _

typical étm'fmaaf‘fz-. o
I

. B . R
Your overyiding fear will be thal the rafters will be raised too far and be pushed
over, The fear is usually.-great enough thal 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 rafter ‘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 pair

is raised. : . e

S
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It is probably apprﬂ’oaching 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.

Once these are set, the ridge pole is handed up and setin place. Now is the time
to check the roof rafters as a whole for plumb. Use a come along to align the rafters
in their final posilion and nail or peg the purlins and ridge poles in place. Securely
hrace 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 bough 1o 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 o nature for producing the trees
fram 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 he closer 1o the heavens. To us, the pine hough is representative of all these
ideas. bul stands primarily as a symbol that the frame has been safely and
successfully raised and the time of celebratian can begin.

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

Once the braces are all in pface, the frame is officially complete. You can now
proceed wilh the process of closing in the frame 1o make it weather-tight.
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12 FRAME DESIGN AND
" YOUR TIMBER ORDER
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Histérically, the frame\pf Of New England central chifnney hu'ildifigs was

quite standardizgd. The sills in niost: houses were generslly one size, the girts

another, and so on. What could vary were
plates, and the style of the frarme.

rcés between the major girts and

1

B @ posts

Summer’.
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Not much room was left for variety or individual taste. We, hgwever, can design
our frames to reflect our own taste while still retaining the--cﬁracleristios of the
tradilional 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 préperties of wood so that you can
make design ‘decisions 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-of compression to whigh it is subject. For example, pine can
.support six hundred pounds per square inch. Therefore, 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 five4" 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 abie 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 3%2", and therefore, will actually carry 7,350 pounds.
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I

Wood lying on its side has anotlier set of characteristics. A 1" x 6" board laid flat
- will sag under its own weight. However, if you lay that same board on its edge, it
becomes quite strong. Conventional builders often nail two or more hoards together
* to create a strong unit. A timber /however, is a solid mass.of wood and therefore is
stronger, inch for inch, than a bgard. Two 2" x 10" hoards nailed together are not as
slrong as one 4" x 10" limber. The 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 su;englh of different sized timher is this: for every 2 in-
ches of a timber's height, 1ls strength increases by the ratio of the 2 inches 1o the
origmal height. For examplg. a 4" x 8" timber will be one-third stronger than a 4" x
, the fraction being the refsu]t of the ratio of the 2 inches to the original height of 6
mches However. mcreasmg the width of a timber. by 2 inches only increases the

strength of the timber by some 10 to 15 percent. ' '

Architectural (;mphﬁc Stendard$ by Ramsey and Sleeper is your besi guide for
delermining what timbérg can span what distances without support. Their charts
take into account the species of wood, the live and dead fioor leads. and the deflec-
lion, or sagging. For P}(ample if code standards [or building limil floor deflection to
17360 of the length of’the timber, then a 10 foot timber should nol deflect more than
1/3 inch when carrying a 40 pound load. According to their hook, many parls of the
tradilional timber 4'1rne are undersized and many parts age oversized. Yet, these
[rames have stoodfor three hundred years and more. Stur]\ parlicularly the seclipn
in lheir book on fwood lintels and beams.

. .-’; jr \l; ll\‘ . . '/fl |
T qt%emted dmmrg

You must also consider the work the timbers will be doing when you design
your frag:,;(e plan. For example, how many other timbers will be joining any cone

B

AN

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

it must pe smaller in its vertical dimension than the girt it joins.

h -

.-"l. M L4
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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-
derstandmg 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 requireinents are, withnut cnmmitting yourself to window or
door placemenl or to the specific placements of partitions for rooms. Interior design
decisions are hesi 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 manystories you want, Decide on the slyle of fhe roof, and
its pitch. .

The two interior design questions that should be considered as you plan your
frame, are where the stairs will be Jacated, 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 @ feet apart. Colonial builders design-
ed them this way because it Was tno expensive to heal extra space and hecause they
did not wanlt 1o sacrifice room space f“.:nrIl a larger stair well. Their furniture was
smaller (as were they], and their indoor activity was centered arourid the keeping
room downstairs. Stairs as we know them are a fairly recent phenomenon. The cld
design is considered uncomfertable, unsafe, and impractical. Therefore, when you
design your frame, you can allow as much as 10 [eet between the central girts for
stairs that will have a comfortable incline. . :

R 0 3
pam’blt R \‘ | o
g A -
corbe : P o H
orwaadﬁ ' ' }_(H //’ B
 posts | | o
| 4l |

S o ey 7

Ceniral fireplaces were a necessity in colonial times. The size and number of

- fireplaces diminished as charcoal, coal and oil supplemented wooed 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
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designed fireplace or WGod_stOvef If you are planning to use your fireplace for a
~ heat source, you should locate it in the center af your space. Allow 4 to 8 feet of
space for each fireplace. A large, traditional kllchen flreplace with beehive ovens
would requnre a space of 10 feet.

};;;32

:

2:6 g v—}rgasmr
: 1 at ﬁrﬁ ﬂom’.

: . ‘ ][] b—stairs o
. craw! space

Once you have placed the stairs and masonry on your frame plan, the rest of the
timbers are simply “built" around them. For ekample the space on either side of
the central girts can be as large or as small as you choose. You can now complefe )
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 frame to'the back. We have placed’
ours 8 feet apart, 12 feet from each end, a plan that will allow for both a central
staircase and up to thrde fireplaces. In our example we are centering this space.

[— o 2 . _.4

.. | _ .'—_(

=
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Next, draw in the timbers that will make up the sills.

»rfa{? o . —rﬂt’f?
ik et oo
| sills - | sill
_note naift}r‘y ared—__ | | | rote lack of néi/t}:ﬁg_rm

post ]

'E{mffé should be 6x6 posts.on a 7x7 sill o dirt

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

wil] 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
e . S ) supported by either masonry or posts.
" Joists — 4" x 8" - 24/12, 9/8 N, -

"Thig order is read, "sills, eight-by-eights, four thirteen-foote®s;*four twelve-
, footefs;7"and two ten-footers.” .- —
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
limbers. . _ .'

.The plates gnéi girts are placed as follows.
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. . After drawing.in the east and west summers, we can finally draw the joists. In

our example; these lie in the opposite direction from the first floor joists; they are
‘traditionally ptacéd on 2 foot or 30 inch centers, The timber order for the secand
floor frame w% be as follows ) . : :

+ Girts — 7" x 9¥ - 4/26

_ e + Note: These 26 foot 7 x 9 timhers must be sup-
- F : ” ported by either masonry or wall framing.
' N Plotes — 7" x 9" - 4/12, 2/8
_ Posts-— 7" x 9".- 8/8 : :
- Summers — 8" x 12" - 2/12 F

"Joists — 6" x 6" - 20/13 {2 foot centers)
16713 (30 inches centers)
12/13 (3 font centers)

~1f 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 musl ]ay 2

inch tongue and groove deck to ensure adequate load support. :

. When you place your order, order all like sizes together. For example, s1mp]y
order 7" x 9" -— 10/8, 4/12, 4/26 for the plaies, posts and girts.

Repeat this order tally for any othet floors if you are buﬂdmg atwo élury house.

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

rldge pole. "~

5 i’at'

.

~ ¥
.“"b

.PURLINS WITH.
PRINCIPAL RAFTERS
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*Refer to Chapter 5 and Chapter § 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.

: Jf you are having collar fies, you m Alﬂt compute their lengths. You can do this by

-determining how high off the deck they Wwill be. In our example, the rise is 13 feet, If
youswant the tie 10 be 7 feet off the deck there would be 6 feet of space above it. Us-
ing our knowledge of 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.

collar tie

The ti-mber"order for the roof system will be as follows.

o Rdfters — 6" x 8" - 10/19 or 10/20
e « Purlins-and Ridge — 4" x 4" - 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. . ¥

_ Braces 9" x 4" 18/8

L {Combine ‘the brace order wit /the 8 — 4" x 4"'s you are order-
: lng fnr purlins and rldge polg.)

{
Remember that you can vary .he sizes of your timbers and the distances
between them, but be sure you have considerdd deflection, live and dead loads,
-local code requirements,: and, the joinery " ach timber will contain. Again,
Housesmiths can help you with your timber p anand order in a number of ways if
“you are unsure about-doing it by yourself 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

tu megl your desrgn needs. Write to us fcu{ details regardmg such consultation.

i
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13 BUILDING A 12’ x 16"
SHED

I ;qgmre .fet

to rogf";’z

-

[

We have chosen the construchon 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 enoiigh 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, onetcar ghrage, 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 foinclude 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 who is now on the staff of Housesmiths.
He built this shed without having much prior experience in timber framing, by us-

:mg the frame drawings and timber schedules we have included in this chapter.

Begmmng with the foundation, weé suggest that you sef the shed on concrete ar
stone piers. Using piers will minimize your initial costs and will not scar the earth. It.
will also alluw you the flexibility to move the shed to a better ‘locanon in the Tuture.
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" We understandithat 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, shmgles 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 18' 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, an(l the timber schedules. [Drawmg% begin on page 150.]

Foundahon Plan

Gonmder the fufure 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 dlaguna] measurements must be equal.

* Timber Frame Drawings
S 4
These drawmgs show the overa]] frame plan from the frond of the frame,, the . .
‘end of the frame, and from above the frame. There are also drawings whlch show'
some of the detail of some of the joinery:in the frame. :

]

Timber Scheﬂules C . o

" The timber drawings, of schedules, show the name;’ slze length, and quantity.
needed of that particular timher, the dimensions of each of its ]mms, and the loca-
tion of the timber in the frame.
~ Roman numerals (1. 11, etc.) and capitaf letlers (A, B-B, etc] indicate where the
timber goes in the frame. The order of these numerals and letters is signifi¢ant. 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 legers cor-
fespond to identical ones on the frame drawings. For example, a torner post shdwn

_on a timber schedule and.coded *D” will match with a plate labeled "C-D” and a
girt{abeled “'3-B" on thé frame drawmg All the ends of these fimbers labsled *D"
WIll eet.at the joint over the post labe[ed “D." :

.o 6 x 6 - 18 means the umbers are 6 mches by 6 lnches and are 18
- :  feet long:

2'PC. means you need two pieces of the item shown in the
drawmg for your frame. ' '
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.Su'I ts the ngme -of the tlrﬂber shuwn

18'0" QAL means that the particular dlmensmn given is for the
overall length of the timber.

e Q, meatis eenter ‘lirie for the joirt.

, T c s. means to. make a reugh but square cut Wllh a cham caw’

" The order of the dlme,nsmns given for a"jointis 1mportant Fer example a mor-
 tise that is 4 x 4 % 2 is 4 ifches wide, 4 inches high, and 2 inches deep. -

.. s Here is the materla] llsl of the timbers #nd lumber needed to frame the shed

First Floor .

i

sills — 8 x 10 - 2/16, 2/12 =
joists ~ 6 x 8 --7/12

' 'Seclc;nd Floor

Y e oL ]
' ‘posts — 6 x 6 - 4/10 - e T
' © girts — 6 x 10 - 2/12 : S :
‘ plates — & x 10 - 2/16 "
. e . $ummer —8x12-1/16 . o -
i R joists — 6 % 6 - 8/6 (or 3/12) . ' _
. 'Roof" o o :
a ' P T . . S . - . . . .
) ) rafters —6x 6 - 6/10 . N
. ; purhns—4x4-10/8 a '
g ' . ' - 't‘! B
: Braces. WmeW and Door Framing, Nailers oL . g
Lo L ax4-om .

o Bt Trenails

: _ 40.— 1 inch by 8 inch diameter
. B 80 — % inch by 6.inch diameter .

# . Decking. = ° T . . .

2 mch tengue and groovp pine

192 square.feet or 384 bohrd feet, plus 40 board feet for waste -

and millifg : , _ _ '
~  “1inch tongue and groov plne ‘ ’

192 square feet, or 192 beard feet pius 20 beard feet‘for waste
and milling

-
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. After you have stwdled all the drawmgs oceed to cut your timbers. You cahn
develop your own syslem fo; doing this, as we-suggested®in the laying aut and cut-
ting chapters. Be sure to take inio account any boxing that will be needed.'Check the

measurements of each timber as you go so that you d_q not repeat a mistake. Refer
often to the drawingq and keep the entire frame intmind as you cut each timber, «

Nexl cormes the ralslqg We suggest that yoy lay the first flopr framing and the

-deck some tirhe before your- friends assemblﬁhe]p yeh taise. This will Bive you
" all something to walk on and work off of for

. 'sure that you, check the overall dimensions for accuracy at each. level The base

ore efficient and saferraiging. Be

measure mus! remain 12° x i6" on the outside, and all measurements must be square;

‘plumb and level. You can use shims betweéh the fo#ndation and the frame to help
“level the sills. It-is imfperative that the first floor detk be level and square. The rest
".of Ihg buitding w1l¥ be'off if you don’t make sure lhese gnitial measuremenls sre; ac-

,cura[e N . 4

Allhough we do n“t examine the closmg in of'a tlmber ffame in lhls bunk-we '

would like to give you @ few directions for your shed. Sheathing a timber frame
differs from sheathirig a-conventional framé because the sheathing boards ate nail-
ed-vertically, not horizontally. You will need 576 board feet, plus waste, of 1.inch

* boatds to-sheathe the shed. Subtract the area that your windowgand doors will oc-

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

- roof. Apply the roof boards from ridge ta'plate, that is, vertlcaliy as you did the wall

sheathing. ~ . »

We think the spemﬁcs of cutting and raising [hls shed can best be presented by'

a novice who actually did it using on]y a little previously acquired conventional
carpentry skill and the drawmgs This is Arthur Hendrick’s ]uurnal of the event
. L] -~

) 1 had ‘been working with Housesmiths far ahout a.week and had seen

. on]y a couple of timber frame huildings when Stewart Elliott asked me if I'd .
like to cul and raise a frame myself. Never having taken part in the building
of this lype of house, I'was doubtful of my abilities ] agreed {0 give it a try,
My backgroundin 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 different from
anything I had dene. ®

The cloud of doubt began to clear when’ Stewart brought ourdrawtngs of
the building. The shed was to hoise several chickens and a lhree'yenr old ...

: Welsh pony named Pony.
. The drawings included each nmber w1th all the necesaary dlmenslons
" joints ahd locations. It looked simple, and I was assured that it wab.
Not knowing exactly how to go about cutting a frame, I went down to the
“field to begin, Like a soldier going to battle, ] was armed. 1 had a power saw,a -
‘large power drill, a fourspoint hand saw, a 2 inch wide sopket chisel, 4 mallet
- a 2 foot square, tape measure and-carpenier's’pencil.

T began with the joists because they looked easy. Their ends only had to
be squared to proper lengTh A little pll}; of finished joists bolstered my con-
fidence so that I jumpedinto the girts and posts next, completing the mortise
and tenon joints. [ dpd the summer dovetail joint last

The cutting of the poss, girts, rafters and-the summer went smaothly and
rapidly. The only real problem arose when [ cut the girts before I cut the

- summer. The dovetail pocket in the girt that receives the summer is cut exact-
‘km match the dimensions of the 8" x 12" piece of wood being put into. it.

]

ik
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Woaood, however, is imperfect. There can be variations of up o % inch. After,

cutting one end girt and its pogket for the summer, I found thdl the summer

measured 11% inches, not 12 inches. Hence. [ had a gap in the finished frame

. on ene side of the summer joinl. Fortupately this happened only on one end:

" because [ bad not vel cukthe ather girt, I was able to'make it fil more precise-

< ly. 1 learned my lesson: cut the summer, limber tenons befare vou cut their

corresponding pockets in the girts;, You may need lo do some cuslomizing.

This arder of outting 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 chiore with a 16 foot 87 x 127

- My horse shed was cut and slacked. and awaiting its raising. [ placed the

sills onsix 4 foot posts that T had buried about a vard deep and leveled with a

transit. When the sills were securely pegged. we laid the {loor joists and

checked for square by cross-measuring the floor. Then the decks were

applied. making a flaor that could support jusl about anything. The shed sat
like this fur a few days while ! rounded up people to help raise it.

,The raising of my horse shed began a litile behind schedule an this
P November day. In fact, it was just before dusk! The nearing darkness wasn't
" much of a problem, though, as lqts of people had come (o help. 11'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 guickly lurned 1he
ridge pele party inlo a summer timber partly. This isn't as bad as a basement

v sill parly, bulit's nol'exactly what our timber-frame forefalhers had in mind.

Or, was it? 3
' . The shed climbed swiftly higher. The four corner posis and thesplales
" and girts weré soundly braced and pegged together. and wailing for the

- - - —stummer. The summer was a particularly heavy timber, and it soon became
ctear that all the helpers on_hand would be needed to hoist it to its final
resting place, 7 feet above the deck. S0 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 pul;lms firmly nailed. The ridge pole and the
traditional pine bpugh were up and the frame was done! ~

Complete darkiess had fallen by then, se Tcouldn’t see my raised frame.
but I knew from sitting on the ridge pole thal the horse shed was stropg and, -
even in the dark, beautiful. There had been s few errors in, my cutting, but
nothing that couldn’t be taken care of with a little &xtra cutting ora few blows .-
with the sledge hammer. I'had a tremendous feeling of elation gitting on the
ridge pole. The frame was up — strong handsome, tral:htlonal and sur-
.pr:smgly 5:mple . N

o
P

Now you have stud:ed this book and aré ready to begm“bulldlng elther 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 youTée! confident alwout your
math skills but mot your carpentry, you can send us the spbmflcanons 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 ahout 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 you would like price quotations on drawings, timber cut-
ting, or raisings. Thank you for your interest in timber framing and best of luck!

- 3
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BIBLIOGRAPHY

_ This bibhograﬁhy- is a small sampling of useful books since \here are’

Titerally hundreds of haoks available that would be helpful. We leel that as
an awner-huilder or inlerested partygyou should have as much participalion
as possible in the design and execulion of your home. Reading and research
are an important foundation 1o such participation. Therefore. in addition to
the hibliography; we would like lo mentiart some general saurces of good
publicalions which will help you make your home a very personal sialenient.
First, check into Ihe universilies. and colleges in vour area. They may
offer their resources to their community al reasonahle rates. Also, check wilh
the Extension -Service for pamphléls related 10 building. There are also

~“several groups starting their own schools te feach people®how 1o build their -

own homgs. Mosl of these are conlemporary in their design philosophy and
ate particularly concerned with energy conservajjon. The federal and state
government supply variaus 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
the houses for which plans are available. These can be abtained by writing tg
the Library of Congress Phatoduplication Service, 10 1st §t. SE. Washington.
D.C., 20540. Request informalion on how lo order the “Catalogues of the
Me'lsured Drawings and Photographs of the Survey in the Library of

Congress,” March 1, 1941, and January 1959, #PB 177 632 and 633. These are

exlensive and expehsive catalogues containing descriptions of thousands of

homes. Bmaller, catalogues listing Historical homes by the state are also

available. State, local and prwale preservation groups are also a source of in-

formahon -

. ‘\

ANDERBON, 1. O. How fo Build a Wbod-Frame House New York New
York: Dover Publications, [nc., 1973:

A good coriventional “how to" for all standard remdenna] ccnslrucnon

Concerned ‘with all phasés of construction.

BLACKBURN. GRAHAM. Hiustrated Housebuilding. Woodslnck New York:

: The QOverlook Press, 1974.

BOERICKE, ART. and SHAPIRO, BARRY. Handmade Houses, a Guide ta the
Woodbuicher's Art. San Francisco, California: Scrimshaw Press. 1973,
-AD entertaining, pictorial, artsy book,

THE COLONIAL WILLIAMSBURG FOUNDATION. A Portfslio of E;ghty
Eight Originol Wifhumsburg Buildings. New York; Holt, Rinehart, and
Winston/ 1971.”
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ECCLI. EUGENE. Low-Cost. Energy-Efficient Shelier for the Chener andd
" Builder. Emmaus ‘Pennsylvania: Rodale Préss, Inc., 1975,
This book contains the 'writings of many lalented [JP()[)IP Though prin-
. mpallv concerned with enefgy and cost. much of the information is
applicable. [t'sdoaded with ideas.
FIELDS, CURTIS P. The Forgotten Art of Building o Stone Weoll Dublin, New
: Hampshire: Yapkee. [nc.. 1971, '
FITCH. JAMES M. American Building. New York: Schocken Books. 1966.
HOWELLS, JOHN MEAD. The Architectural Heritoge of the Prstumt;un
' New York: Architectural Book Publishing Co.. Inc.. 1965,
- KAHN, LLOYD. Shelter. Bolinas, California: Shelter Publicalions. 1973,

"KAINS., M. G. Five Acres andilndependence. New York. New York: Dover -

Publications. Inc.. 1873,
* Explores more-land uses and self-sufficiency, bul nal much usahle in-
formation for it is hard to have a house and no land.

KAUFMANN, [TENRY. The American hlrm Hr}u‘;r- New York: Hawthorn
Hooks, Tne., 1975.

KELLY, ]. FREDERICK. Eorly Damestie Arc hum!urw af Connecticut ‘\!vw
Yﬂrk New York: Dover Pubilications. Inc.. 1952 .
This is the lirst book I've read’that actually historically studied the com-
ponent parts of Jhe early homes: - gpgluding the frame.

KERN.KEN. The Owner-Boilf i fTome f\uberr\ California: Homestead Pross,

1972, .

[
Siting, cosls, and alternate mvihuds Al th main sources of mfnrnm
- lion.
KERN, KEN. The Owner-Built Homestead. .\uherr\' f‘ahfornla Homestead

S *  Press, 1972.

. KIDDER, SMITH G. E. A Pictorial History 0]‘ Architeciure in America. New
e -Yark: American Heritage Publishing Co.. Inc.. 1976.

. OLIVER;"PMUL. Shelter and Society. New York New York: Fredenck A.

- Praegar, Pubhshers. 1969..
- ORTON. VREST. The Forgottek Art of Hu:fdlng a Good Firep]ﬂCP Dublin,
New Hampshire: Yankee, Ing,, 1969.

PETERSON. CHARLES E. The Carpenters’ Company a[ the City and County .

of Philudelphin 1786 Rule Book Ph‘l-adelphla Pennsylvania: Bell
Publishing Co., 1971,
A fine reprini of an old manual. Gives insight (o The- ald melhods and
sideas — contains much uselul informalion.

PRATT RICHARD. A Treasury of Early American Hameq New York, New
York: Whittlesey House, 1949.

RAMSEY, CHARLES G.. A. I. A, and SLEEPER, HARDLD R..F. A L A
Architectural Gmphic Standards New York: John Wiley and Sons. Inc.,
- 1956.
This boek is reprinted every several years and updated according o
codes, needs, and technology. It's the architects’ bible with hundreds of
pages of details, ctiarts, and tables. It's expensive, so check your library.

ROBERTS, REX. Ydur Engineéred House, New York M. Evans and Ca., Inc.,
1964,

ROBINSON:, ALBERT G. Old New England Houses New York: Wealhervane
Books, 1920.

SCOTT JOHN 5. AD:ctronar},afBuiJ'dmg Great Britain: Hazell, Watson, and
. Viney Ltd., 1974,

SIE‘.GE‘.LE‘. H. H. Hoomemmg New York, New Yorlk: Drake Publishers. Inc.

1972.
An excellerft and"conmse source of information on the use of lhe [ram-
- ing square and underslandlns roofs -
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SLOANE. ERICL Our Vanishing Landscape New York: Funk and Wagnalls,
- 1955.
C SILOANE. ERIC. Reverence far Wood. New York: Funk and Wagnalls, 1965,
SLOANE, ERIC. The Second Burrel and The Cracker Borrel New York: Funk
. . and Wagnalls, 1967, - ™
SYLVESTER, W. A. The Modern House-Carpenter's Companion. New York:
" Palliser. Palliser and Ca., 1883, - .
Cffers an insight (0 the history of building with much useful‘in[orma-
- ’ tiom.
“ TUNIS. EDWARD. Cnlonial Living. Cleveland. Ohio: The World Pablishing
Co., 1957, S
U & DEPARTMENT OF AGRICULTLURE. Trees for Shade ond Beoury ’ .
Balletin 117. Washiggton, D2 U. §. Government Printing Office. .~ :
U. 5. DEPARTMENT OF AGRICULTURE. Wood Handbank! Washington,
D.C.: UU.5. Government Prinling Offfce, Division of Documents, 1955,
. 8. NAVY., BUREAU OF NAVAL PERSONNEL. Basic Construction
Techniques for_lHouses and Smoll Buildings Simply Explained. New
Yark: Dover Publicalions, Ine,, 1972, :
WAGNER., WILLIS H. Modern Carpentry.- South Holland. [llinois: The - \Y
Goadheart-Wilcox Co., Inc.. 1988, . T '
A good source of conventional methods and materials. * :
WH.LIAMS, CHRISTOPHER, Croftsmen of Neaessity New York: Firsl Vin-
: tage Books, Random Houge, 1974,
- ' WILSON, -] DOBGLAS, and ROGERS, CLELL M Sr'n,“lfmml"Ifi_irpr'n[['_\'
; - Estirmning. New York, New York: Simmons-Boardman Books, 1960
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- hevel square

GLOSSARY

adze — a tool like an axe used for
roughly surfacing a limber.

auger — a drilling tool shaped like a
corkscrew and used for boring

» holes in wood.

hackfi]ling — replacing the earth
around a foundation: which was
removed during excavagicn_

bhalloon frame 3\m0dern American
house consiruction in which studs

run lo the roof plate past the {loor’

joisls which are nailed to them.

barn pole — a long pole with a pointed
sleel head used in raising henls

. also called a pike. _
bead — a semi-circular molding,

. )
heetle — a heavy maul or mallet;

should be used in cases in {vhich
,, material would be damaged by a
\\sledge Hammer.

he'I:{I — a saction of the frame which is
cmmposed of a line of vertical pests

the horizontal llmbers that con-

necl ‘them:,

< a square with a hing-
ed blade. passl,ng through the han-
dle; the angle between ‘the hlade
and the handle is'adjustable.

‘birdsmouth — a V.shaped joint used
at the plate end of a raflter.

blade — the longer blade of a frarﬁing-

square measuring 24 inches lohg
"and 2 inches wide, also callgM
body. i

block and tackle — a set of bulky, solid

B}

'

* pieces of wood and ropes used for )

hoisting.

.“I -
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board fool — an abstracl moasure-
meni lor 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.

bax — o shave or pIaFu? down any
porlions of a joint which mfay he
oversized. .

hraces smaller timbers placed
diagonally between posts and girts
or plates 10 make @ siructure more
rigid. _

brick nogging — bricks and clay mor-
lar used to fill in the open areas of
the timber frame en the exterior
walls: it is covered by clapboards
cutside, and by, plasler inside.

broad axe — a wide-edged axe with a

X.cutting bevel on one side only: used
for raugh dressing a timber.

broad hatchel — a wide-edged hatchet
with a cutting bevel on one side on-
lv; used for rough dressmg o[ ]
timber or }of‘ﬁ( )

‘buck?saw — a saw sel in a deep H-

shaped frame for sawing wood on a
sawbuck or sawhorse.

buttress — & projecling surface
designed to support a wall or
building: receives the lateral
pressure exerted al a .particular.’
_point in a single directiap.

cape — a house design of usually 1 to
1v7 sturies with 4 straight-run gab]e
roof.

”
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carpenter’s pencil — g 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 tenan that protrudes
from the center of the end of a
timber.

champher — an edge cul off
symmetrically al a 45 degree angle.

circular saw — an electrical saw with
a circular stee! disc which has teeth
~cul round thé rim.

clapboards — narrow boards thicker
al one. edge used as siding.

collar tie — ihe-timber parallel to the

gitts which conneicts. rafter pairs at

a given heighl. _
comhbination square — an adjuslable
lool which can he used as an inside.
or oulside try square, mitre aquare.
plumb rule, and marking gauge.

come along — a-notched bar with a
click works 10 prevent reversal of
motion operaling a cable or rope;
used for gaining leverage and [or
pulling timbers Iogelher during
raising. =

compression — a“ force thal pressss or
S(]UBBZCS

concave — hollow and curved, or
rounded,

' conventionial frame —- plywodd"aﬁﬂ

‘cross

stud construction.

convex — curved or rounded as the
exterior aof circular farm viewed
fmm withoul,

corner; chlsel — used for cutting out
morfises and having an L-shaped
blade.

cribs a ‘cradle made of logs for
_holding other logs during cutting.

race — to-lay one temporary
brage across another, so that the
twd are tacked together at the paint
where they Cross.

CTow 3
fack of a timber,

d — an abbreviation used with nail
sizes: an abbrevidtion for “penny.”
dead load — the cofbined weight of
all the materials and all the perma-
nent attachmenits of a strugture.

deck — floor. t

deflection — a bending downward. or
sagging,

dormer — a vertical window ar open-
‘ing ¢oming through a sloping roofl;
usually provided with its own pitch-
ed roof.

double-bit axe — axe with sharp edge
running on twao sides of the head.

double-tenoned scarf joint — a scarf
joint without bevel cuts. but with
Iwo tenons on each member which
run perpendicular to each olher;
contains a mortise lo receive
folding wedges {see diagram].

dovetail — a joint used to secure the

summmer~timber; has a dovetail-

159

shaped tenori~and a correaptmdmg ’

mortise. o,

draw knile — a 400l having a blade
with a handle al each end; by draw-
ing it loward you, vou can shave
surfaces,

dressed-one-side — a board that has
been planed on one side.

~dressed shoulder. — a planed and

shaped portion of the joinL

excavation — digging of a cavity 1o
make spate for a foundation.

face — a surface of.a timber.

first floor frame — sills. girts and
joisls resting on the foundation.

flush cut — an even cut unbroken in

one plané. v e

forces — strengths‘or energies.

foundation — wood or masonry sup-
port of the building resnng on the
earth. N

framing chisel —"large chisel with

long:. heavy blades: strong-enough

1o be hit with a heavy, maHet

- ety
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framing square — an L-shaped
matal or metal-and-wood tool for
selting gut right angles: has a hody
(or bladel 24 inches long and 2 in-
ches witle. and a tongue 18 inches
long and 12 inches wide.

full-width tenon — a tenon thar is the
same width as the timber [rom
which il projects.

gable roof — a sloping roof with ene or
two  triangular-shuped end. walls
belween the raflers.

gambrel — o rool design with a lower
steeper slope and an upper flatter
one; designed so that each gable is
penlagonal:

garrison — & house design having a se-
condl | story perimeter larger than
the firg‘l slury perimeler.

girt — major horizonlal limher which-

runs from the frant 1o the Back of o
struciure. .

gunsitock post — a special post which
provides addilional supparl al the
point where other major timbers
meet; |héy widen in size in one
, raverse direclion from floor to ceil-
*ing.

half-dovetail — this joint is one-half of
a dovefail; used for joining collar

ties to rafters and braces to posts,

and for other similar sitoations.

half-lap — a jeint hdving an L-shaped
morlise ard a corresponding L-
shaped tenon,

half-lap scarf joint — another term for
scarl jaini which uses the half-lap
as its method of joining, for exam-
ple, two girls joined end to end (see
dlagram} : .

halved scarf — a scarf ]uml splayed-

down the width of the timber thus
~£ creal ng two_ beveled ‘surfaces
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-haunch — the part of the whole timber

bevond the shoulder which is let
into another limber,

haunched half-lap — &« joint with @
tenan; fulbwidik part of the whale
timher hevond the shonlder is let
inte anather timber, e | a dovetail

housing

Ca.morlise.

inside dimension - -
tUmbuer minus the yoints on the ends.

joinery — the cralt of connecting and
securing the separate members of
the timber frame 10 one another by
means of specific cuts on the ends
anil’or sides of the limbers.

joint — the part, or the arrangement ol
the part. whére two or more
timbiers aee joined 1ogether.

joisl smaller harizontal timbers
which run parallel 10 cach wther
hetwaen major timhers 1o fil) ot
the siructure: provide_support for

dacks. |

kerls

king post — posts in a roof which
spans more lhan 36 [eel and which
are located between Ihe ridge pole
and the collar ties.

= S UL,

knee brace — a short diagonal timber
placed between the horizental and
vertical members, of lhe frame lo
make them rigid.

knot — a |1|;1u, inalree from which a

branch has grown out.

5

laying out — measurihg and marking -

joinis and dimensions.

let in — to make a shallow sinking in
one timber so that il can receive or’

enclose the end of another. ;
letting through - a method for

.assembling joints whereby one’

timber passes completely ll‘lmugh

whlch interlock with the receiving
timber (see diagram).

- kand-hewn — a timber squared aff

.and shaped by hand.

the length of a -

2

another. ) .
level — a candition whereby no part

of an area or timber is highér than®

another; on an equal plane.

M
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level — a device for delermining a
horizontal line, having a glass tube
nearly filled with alcohol or cther

in which is enclosed a moveahle -

huhble: when cenlered, it deter-
mines-whether. the tangent to the
tube at the point or line of sight is
truly harizontal,

linear fool — a fool 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 weighl, to which a struc-

thece is subjected.

loads — thal which burdens or weighs
down something else.

lefting - 4 method {or determining .

measnramenls by deawing the
members full-scale.

mallel — a loal like a hammer with a
wopoden, rawhide or rubber head.

mason — one wha builds wilh stone.
brick ar the like.

masonry- — anything constructed of
stone, brick, tile, or concrete; used
by masons.

matched boards — tongue an
or shlp]apped boards. e

L_w
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modified mortise — an open ‘Mortise
used for joining rafters at the peak.

molding plane — a plane used 1o cul

continuous projections or grodves

as decoration.

. mortise and lenon — any joint con-

sisting of a projection an the end of

one timber and a correspondmg slot

on the other.

mortising chisel — a chisel strong
enough to be struck with a rnallet
used for cu[lmg mortises.

oilcloth — cloth soaked in cil and tack-
ed-lo window openings to letin light
but-keep oul the elements; used in
lieu of glass.

%

.

on cenler — a method-for indicaling
% the spacing of (raming members by
slating the measurement from thé
center of one member to 1he cemer
of 1he succeeding one.
otitside dimension — ov emll length of
an uncut timber,
averhang — a prejection of a roaf
bevond the wall which carries il

overlaying — a method for assembling

timbers whereby one timher is laid

on tup of another.

parht:un — a wall which separales
adjacent ronms. s

peg -~ an oak dow Ql ranging -ap-
proximately [rom 5/8 m(‘hes to 1t
inches in diameter. -

perimeter -- the whole ouler houn-
tlary of o siruciure

pike — a long pole with a pointed steel
head used in raising bents: also
called a barn pole.

pin - a wood peg no larger than 5/8
inches in diameter, _ )

pine bough — small portion of a ping
irec which. once the wholetframe
has been raised..should be altached
to the peak of the first set of rafters
raised.

pit saw — a two-man saw used by

colonial builders: one man slands
in a pit and one stands on level
around 1o saw.

plate — the major second or third
slory horizenlal timber which runs
from one end ol (he frame 10 the
other and skpporis the rafters.

plumb — conforming 1o a true ver'ncal
line. ’

161 -

plemb bob — a weight Hianging on a-

string to show the direction of the

vertical. _ _
plumb line — a string an 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.
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posts — upnghl limbers erected
perpendicular (0 the sills at a cor-

ner and at intermediate positions .

and within the frame, for examplP
around masanry.

" principal rafters.— these are 5" x 77 to

7' x 97 timbers placed 8 lo 12 feel
- on center--and used with either
purlins or 3econdary ralters or
alone in some systems of roof

rafters; if used alone. they are plac-,

ed on 3 to 4 foot centers.

purlin — a horizontal member of the
roof frame "which runs behﬁen
rafters,

Pythagorus’s formula — a formula lor

determining the lenglhs of sides of

right Iriangles; useful in computing
rafter and brace measurements: a?
T bt = g2,

queen ﬁosts — lhe two posls nearest
the midspan of a truss which spans
45 te 70 feel.

rabbet plane — a plane with a cutling
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. :

rafler — sloping main timber of the
roof {rame.

relieve —-chop or chisel out a portion
af wood in a joint,

ridge — the horizonlal apex of the
raof.

ridge pole — horiZontal limher whlch
connects rafler pairs at the peak.

rigid — stilf and immobile in respect
to-itself,

rip saw — a saw for cuttmg wuh the
. wood"; graln

rise — the vertical height from the
supparts to the ridge of a roof.

roof pitch — a ratio of the height of the
ridge to the span of the building.

run — one-hall the width of a

""" building.

1

saltbox — a hnuse design named for
its roof which'is composed of Iwa

- - shed rools having unequal pilches.

sawyer — one whose occupation it is
to saw.

scarf joint — a joinl made by
champhering, halving. noiching, ar
utherwise cutting awav. lwo pieces
s lhat they correspond to each

- other, overlapping them, ‘and then
securing them with bolis. pegs, or

- the like.

scare — to scraich or etch a mark,

scribing — shaping one member to the
surface which il touches, for exam-
ple. 1o Tit a board snugly to a sur-
face which, is not straight.

secondary raflers — these are 4" x 5"
cor 47 4 67 timbers placed 20 (5 30 in-
ches on center used with principal
ralters in one system of roof rafters.

- sheathing — the [irsl covering of

* hoards or waterproofl material on
thé vulside walls and roof.

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
created when the waste around a
tenon has been cut away.

side — the larger dlmensmn of a given
timber.

sill — major horizonlal timbers which
lie on the foundation and form the
lowest parl of the frame.
single-bit axe — axe--.,_"‘j‘th sharp edge
on one side af the i

sledge — a large, heavy himmer.

slope — the degree of deviation from
the horlzontq] aryperpegdicular; an

incline. R,

socket chisel — a massive chisel, with

a sockei at the base into which the

wood handle fits: used for mor-

- lising; it is strong enough to be
struck with a mallet.

smooth-onie-side — a board that has
been planed on one side.

g
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span — lhe width of & building.

square — an L-shaped metal or metal
and woud loo[ used to set out right

four eqgual sides and four right
lnanglﬂs . ..

square foot — the méa_suremenl of an
area of 144 square inches.

‘square off —=¥o cut at a right angle.

square pitch — a roof pitch in which
rafters meet at right angles at the

peak.
stable — steady and immohile in.
v respect to the earth. °

staging — scaffolding. :
stepping off — a system for deter-

mining rafter lengths and cuts.
’( . stop — decarative end of a champher.

straight-run roof — a roof on which
the principal paris are arranged in
a stralght line.

sfress — pre_ssure or strain.

. subfloor — a 1 inch fleor "which
carries the load; evenlually
*cavered by a finish floar, :
summer - a rmajor horlzo_rltal timber
which spans the girts, ranging in
width from: 12 te 172 inches.

[l

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 bicdsmouth
joint which extends beyond the

plate when thereis a roof overhang. -

tapered post — a post that is 2 tol'4 in-
ches wider at the top than at the
2 bottom. ‘

- template — a full:size pattern of wood
. ar metal used for repetitive layout.

e ——— ,angleﬁ T R —
" §quare — a {rue pa’ral]elogram hauing.

the only -

temporary brace — 1" x 6" board. 8 to
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16 feel long. used to stabilize

members of:the frame during rais-

. K, . o
temporary past — a timber with .

square-cuf, 'ends used to supporl
sofme timbers during the raising
process, or until masonry is built.
tensile force — forces of tension.
. . ¥
thickness — the smaller dimension of
a given timber.

timber frame — a load-carrying struc-

ture of timbers ranging in size frem
4" x 4"s to 9" x 15"'s.

timber hand saw — five or six point
hand saw with the teeth sel for
cross-cut sawing.

tongue — Ihe shorter blade of a [ram-
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 pro]ectmn
and the olher has a slot.

transit — 3 1elescope mounted al a
right angle lo a horizortal axis: in-

cludes its own level; used for siting-

straight lines.

transitional force — a force passing
from ane place to another.

trenail — an cak dowel used for

- securing jeints approximately 2 in- -

ches in diameter.

trimming out — framing around or
otherwise strengthening an opening
through a floar, 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.

wasle — the portion_of wood cul away
te feveal the joint.
wattle and daub — woven sticks

smeared with mud used to fillin the
open areas of the timber frame on

D
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the exterior walls, generally
covered with-clapboards. and
plaster inside.

~—=—--—— “weathertight =g girucrgre which is -
covered with siding and a roof, and -

. _ which has windows and doars, so

THE TIMBER FRAMING OOk

that the inside stays dry.

wedge — a piece of metal taperingto a
thin edge; used for splitting wood.
width = (he larger dimension of a

given timber.
3
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- SECOND STORY
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