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My thesis focuses on the marking procedures when building timber frames, from the idea of a construc-
tion to the cutting of the timbers. The marking procedures are essential parts of the building process, and 
without markings you don’t know where to cut. Markings can be very different from one region to the 
other, from one carpenter to another and dependent on the material and the purpose of the construction. It 
is a highly skilled process demanding a three-dimensional capacity of the carpenter and involving a general 
craft knowledge in every decision process. Knowledge of how to handle irregular materials, how to transfer 
a shape from one place to another, how to establish and work with reference planes, reference lines and 
reference points and how to use practical geometry and developed drawing in the layout.

The thesis is a survey of the marking procedures from the timber framing traditions in northwestern Europe 
and Scandinavia, and the aim is to provide a greater understanding of the basic principles and applications 
of the marking procedures. I have taken a practice-led approach undertaking the dual role of being both 
practitioner and researcher, and this has been a way to enter the executional level of the craft. Procedural 
descriptions have been used as a method to verbalize the actions involved in the marking procedures, and 
they have been useful in studies of written sources and literature. They have been applied when recording 
my own experiences from working seminars and experiments and in the dialogues with carpenters as a basis 
for the mutual understanding of the situations.

In the survey the general principles are outlined, the possible situations are defined and a number of pro-
cedures are analysed and explained. The extent of the survey is embodied in a ‘map’ which demonstrates 
the complexity of marking situations and procedures and how they are interconnected. The thesis provides 
a platform for understanding the application of the skilled but often not verbalized knowledge which is 
internalized in the craftsmen and only brought forward in the execution of their work.
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I was not born or raised into the world of carpen-
try and my life's first two decades were probably 
more focused on literary accomplishments. Hav-
ing studied traditional outdoor life and crafts in 
Norway, I went travelling. I learned languages 
(English, German, French, Spanish and Portu-
guese) and used my hands exploring, working 
and learning my way around. Back in Denmark I 
took the first part of the carpentry education and 
learned the basics of the trade and as I wanted to 
work with 'real' wood, I started my own company 
working partly with American style log construc-
tions and partly with ordinary carpentry. 

To learn more about traditional log constructions, 
I started at the vocational craft school in Mari-
estad, Dacapo, which had just turned into being 
a part of the Department of Conservation at the 
University of Gothenburg. This gave me a Bach-
elor's degree in conservation, and made it possible 

for me to apply for the PhD studies, which I am 
now finishing with this thesis. More importantly 
these three years gave me an introduction to the 
historical approaches of the trade, and, without 
being aware of it happening, my interest for log 
constructions slowly turned into a fascination of 
timber-framed constructions with, what seemed to 
me, more constructional possibilities. I since took 
all chances I had to work with timber framing in 
both restoration and new production, which led 
me through different projects such as restoring the 
bindingsværk manor of Østrupgård in Denmark, 
working with skiftesverk in Blekinge, Sweden, and 
working with maison de colombage with a timber 
framing company in Normandy, France. I also 
joined a working seminar in Lüneburg in Ger-
many working with a number of European and 
Japanese carpenters, and these two last working 
seminars made me realize the advantages of being 

Preface
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Prologue
We are entering the building yard, entering a large 
room with a wooden floor, where a timber frame 
is about to be built. So far the carpenters have not 
gone any further than snapping a number of lines 
on the worn wooden floor using a white chalk line. 
Having a closer look on the lines, they are making 
up a kind of grid, where most lines are perpendicu-
lar to each other except for some diagonals. Now the 
carpenters are putting out small blocks on the floor, 
placing two blocks on the lines going in the same 
direction. Timbers of big dimensions are placed on 
top of the blocks. The carpenters are pushing the 
timbers with a long metal tool with two blades and 
a handle in the center1, making sure that one face of 
the timber is following the lines, when looking from 
above. For this purpose they are using a plumb bob 
with a hole in the center, so that they can see the 
line through the plumb bob. When they seem satis-
fied, they take a spirit level and mark lines on the 
timber from a line on the floor. But they are not do-
ing anything more to the timbers. Instead they take 
more timbers putting these on top of the first ones, 
this time following the lines that are perpendicular 
to the first timbers, and they repeat the procedure 
with the plumb bob and spirit level.

One of the carpenters walks around to each of the 
places where two timbers meet and, holding the line 
of a plumb bob with one hand, he marks the timbers 
with a carpenter's pencil in the other hand. Having 
marked all meetings, the two carpenters find new, 
but smaller curved timbers, which they place on top 
of the two first layers of timber, this time following 
the diagonal lines. They place blocks on the first layer 
to make the curved timber get into a horizontal posi-
tion, and again the first carpenter marks all the new 
meetings using the plumb bob. The carpenters go for 
more timbers, this time fairly small rectangular tim-
bers, which they place on top of the first layers, some 
of them with supporting blocks and others without. 
This time the carpenter marks the small timbers by 

1.    'bisaigue' is a tool 
with cutting edges in 
both ends which his-
torically was used for 
cutting mortices and 
other kinds of joinery.
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just drawing a line on the lower face of the new tim-
bers. All the timbers are marked with a symbol look-
ing somewhat like a Roman number, but not quite, 
and suddenly the timbers are taken away and cut, 
using both stationary and mobile machine tools. A 
while later, after having cut all the timbers, these are 
again put out on the floor, tenons put into the mortic-
es, peg holes bored in some joints, mostly for the large 
timbers and the diagonals, and after some elaborate 
hours a completed wall frame is lying on the floor, 
having metal pegs keeping the frame together. The 
satisfied carpenters are hanging around for a while, 
smoking and chatting, inspecting their work before 
taking apart the frame again, remarking the timbers 
with coloured pens and storing most of the timbers, 
mostly the small timbers and the diagonals, but also 
some of the bigger timbers. And they start all over 
again, resnapping some of the lines and also some 
new lines...

This was a description of the building process of one 
of the walls in a traditional French timber-framed 
house, built of new millsawn timbers. The descrip-
tion is made from a spectator's point of view, but 
the experience is taken from my practical exchange 
with the company L'entreprise Desperrois in Pont 
l'Évêque, Normandy in September 2006. I was 
fascinated. Were they really using an oldfashioned 
plumb bob when marking the timbers? I was only 
familiar with the use of a carpenter's square in this 
situation. As I saw the working situation repeated a 
few times, and as I was able to participate and in-
terrupt the carpenters making them respond to my 
'stupid' questions, I started to realize and appreciate 
the potential and efficiency of this very simple and 
yet complicated method for marking the timbers in 
a timber-framed construction. This method is, how-
ever, only one of many different approaches, and 
during these years of research the hypothesis slowly 
grew that there is a reason why there exist different 
methods. There must be advantages and drawbacks 
depending on the building situation.



sary of prehistoric and historic timber buildings and 
in the Atlas of Vernacular Architecture the term 
timber framing has been used as a collective term 
of many different types of buildings from differ-
ent regions and building traditions, where the lan-
guages often have their own terms and definitions 
(Vellinga, Oliver & Bridge 2007, p. 30; Vollmer 
& Zimmermann 2012, p. 143). In the USA tim-
ber framing means a construction built with large 
timbers (Beemer & Rower 2003, p. 17), whereas 
timber framing in England and France means a 
frame built of light timbers (Newman 2005, p. 
10). In France the term timber framing refers to 
the Scandinavian style of stick framing2 (Lion & 
Amar 2008), but when using the term timber 
framing in Sweden, it mostly refers to the Ameri-
can style of timber frames, which involves the use 
of square rule, a specific layout method. 

The thesis focuses on the marking procedures when 
building timber-framed constructions. The mark-
ings are guidelines for how to cut the timbers. In 
other words the focus is on the part of the building 
process which is found between the idea of a con-
struction and the cutting of the timbers in practice, 
and the methods and approaches which can be used 
to solve the problems in the marking situations are 
the invisible tools of the timber framer.

Timber framing
Wood is a light material and works under both com-
pression and tension in contrast to stone and brick 
which can only work under compression. Timber 
has therefore always been used to make shelter, and 
timber-framed constructions have been developed 
to bridge large spans across rivers, in cathedrals 
and in other buildings with large rooms. There are 
many variations of timber frames, and in the Glos-

Chapter 1 - INTRODUCTION

2.    In Swedish: re-
gelverk or lösvirke 
which means a woo-
den frame built of 2 
by 4 inches timbers.
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tion to a collective Swedish (or maybe even Scandi-
navian) term similar to timber framing.

In French the most common term is maison de 
colombage, but also osature de bois [skeleton of 
wood] is used, which however also can signify the 
modern type of stick framing. The German term 
Fachwerk is more comparable to the Scandinavian 
terms, and the fach- will here signify the space be-
tween two bays or frames, which will be similar to 
the Danish bindingsværk. In the English language 
there are also found many terms signifying dif-
ferent types of timber-framed constructions: half 
timbered, plank walling, post and plank, black and 
white, post and beam, aisled frame, box frame, cruck 
frame, full frame, stave construction5 (see Figure 1). 

It is mainly the supply of materials which has in-
fluenced the local style of building. In Scandina-
via, central and eastern Europe there has been a 
good supply of straightly grown timbers of soft 
woods such as pine and spruce, which has resulted 
in a domination of log constructions. This type 
of building is also found in the Alps and in the 
mountainous areas as far south as Anatolia, where 
also other soft wood species such as cedar have 
been used (Kienlin 2009). 

In the Northwestern parts of Europe oak has com-
monly been used as building material6, and this 
implies big dimensions and crooked material. 
Therefore it has not been advantageous to build 
by stacking timber on timber horizontally (Ben-
zon 1984, p. 31). Different kinds of timber-framed 
constructions have therefore been developed where 
the earliest have had earthfast posts and vertical 
planks. To avoid the rotting of the timbers the 
further development was to involve a sill beam for 
the vertical planks to rest on7. The use of vertical 
planks has probably been found all over north-
western Europe, but has not been used much since 
the 14th century8 (Henriksson 1996, p. 21). 

In Scandinavia there is a wide use of fairly small 
dimensions (5-6 inches) for wooden frames, and 
the term 'large' will therefore have to be reconsid-
ered. The Scandinavian traditions also involve the 
use of soft woods such as pine and spruce, the use 
of not converted timbers as well as the use of fairly 
flexible constructions where many joints are un-
pegged, which makes them structurally dependent 
on the stabilizing effect of the infill or panelling. 
In Germany, France and England as well as in the 
USA the timber frames are built stiffer with bigger 
dimensions (6-12 inches), many braces and pegged 
joinery for the primary timbers and these frames 
will be more structurally independent. 

My definition of timber framing in a Scandina-
vian context will therefore include 

all constructions where the load-bearing skel-
eton consists of square, two-side converted3 
or round timber of dimensions four by four 
inches or bigger, and where the internal and 
external loads are transferred to the ground 
by a co-operation between vertical, horizon-
tal and/or diagonally positioned timbers4. 

This definition might be considered as 'timber 
framing with small timbers' in an international 
perspective (Frøstrup 2002).

Types of timber frames
In Scandinavia there are many terms used for dif-
ferent kinds of timber-framed constructions: bind-
ingsværk, stavverk, grindverk, sperreverk, dragerværk, 
korsvirke, fackverk, reisverk, skiftesverk, stolpkon-
struktion, stolphus, stavline, bulehus, sulehus, ramverk 
(Figure 1). The often involved term 'verk/værk' gives 
a notion of the cooperation between the timbers. 
Mogens Clemmensen describes plank walling as a 
kind of stolpeværk (Clemmensen 1937), where Carl 
Werner defines stolpverk as a similar type to 'kors-
virke' (Werner 1924, p. 2). Stolpverk is my proposi-

3.    Timbers converted on 
only two sides, which is 
a common situation in 
Sweden and Norway, and 
which probably origins 
from the log construction 
tradition.

4.    This definition of tim-
ber framing will include 
wooden constructions such 
as stave and plank-walled 
constructions, but also roof 
constructions and even the 
interior walls and floors of 
many bigger historic stone 
and brick buildings will 
be timber-framed. It will 
exclude other types such as 
log constructions, as there 
are no vertical timbers, 
and stick frames or bal-
loon frames will not either 
as they are built of timbers 
with a too small dimension.

5.    There will undoubtedly 
be found several more regio-
nal terms in both France, 
Germany and England / 
USA (and Scandinavia).

6.    Oak is a hard wood with 
a high density and because 
of its natural resistance to 
rot and deterioration it has 
been preferred in contrast to 
other species such as beech 
or ash wood.

7.    The development from 
grounded posts to the use of 
sill beams can be seen in the 
stave church of Urnes where 
the first church was raised 
1060 without sill, and the 
last and still existing church 
with the posts on sills was 
raised 1125 (Krogh 2011).

8.    The main part of the re-
sisting buildings with infill 
of vertical planks is found 
in Norway. 
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boarded materials and where wall moduls can be 
prefabricated.

Terminology
The technical terms used in the thesis are found 
within the profession of carpentry and timber 
framing. My terminology can be separated into two 
levels, where the first level focus on the terms and 
names of the timbers and joints, and the second lev-
el focus on the layout and marking methods, proce-
dures and tools. Terms from different languages and 
traditions have been used and a challenge has been 
that not all terms are translatable into English10. 

Timbers
Many of the historical and technical sources pre-
sent terminologies of what the different timbers 
are called, and there are specific names for differ-
ent locations and functions of similar timbers. In 
this thesis I have focused on defining the terms of 
the timbers which are presented here (Figure 2). 
Terms for connected timbers such as wall frames, 
floor frames and roof trusses are frequently used in 
the thesis and not further explained.

Joints
It has been important to distinguish between a 
meeting and a joint. A meeting is used for describ-
ing the situation of two timbers before their joinery 
has been marked and cut, and a joint is used after. 
There are many ways to describe the different types 
of joints11 (Figure 3). The joints can be grouped 
according to their position in the construction,  
such as e.g. corner joint, sill joint, collar-tie joint, 
knee brace joint. A corner joint and a sill joint could 
be the same joint, but with different information 
about where it is located in the construction (see 
Figure 2). Some joints will be grouped and named 
in relation to the function of the joint, such as e.g. 
cross joint, scarf (length) joint, tying joint, anchor-
beam joint. A cross joint and a scarf joint cannot 

Timber frames with infill of horizontal planks 
have been found in a wide belt from Southern 
Sweden over the Baltics and through the Eastern 
parts of Europe till the northern parts of the Bal-
kan area. In Germany and Denmark these con-
structions have mostly disappeared in favour of 
the more wood-saving constructions with infill of 
wattle and daub (Clemmensen 1937), but it is still 
a representative style of building in Sweden (Hen-
riksson 1996, p. 55). 

In Sweden a great percentage of the outhouses built 
between 1850 and 1950 are timber-framed. From 
the end of the 19th century nailed and bolted join-
ery has started to take over, and has more or less 
driven the wood-in-wood joints out of competition 
as the time-consuming process of making holes 
in the timber has been avoided. This made timber 
framing very efficient and functional for farm build-
ings, where there was no need for insulation. As 
great spans and volumes in the buildings were pos-
sible, many outhouses were built as timber-framed 
constructions. It has been possible to quickly and 
efficiently raise a timber-framed skeleton which 
has been covered by panel (and roof shingles). In 
many cases it has been rather rustic frames where 
the knowledge from log construction has been ap-
plied (Granström 2009), but from the last part of 
the 19th century architects and engineers such as 
Arvid Henström and Charles Emile Löfvenskjöld 
have caught interest in spreading the knowledge 
of how to construct large barns in timber framing 
(Henström 1869; Löfvenskjöld 1894). In Sweden it 
is not unusual to find log construction, plank wall-
ing and timber framing in the same building.

Today the frequently used wooden frames of 2 by 
4 inches9 kiln-dried and planed timbers called stick 
frames can be regarded as a modern heir of tim-
ber framing, where the stabilization is achieved by 

9.    Stick framing will 
generally be built of 2 
by 4, but also 2 by 6 
and 2 by 8 inches are 
used depending on the 
amount of insulation.

10.    As the thesis is writ-
ten in English, this will 
influence the way of 
describing traditions, 
constructions and met-
hods, and if the thesis 
had been written in 
German or French the 
way of describing might 
have been different.
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a Black and white or half-timbered construction, which is also called bindings-
værk, korsvirke or Fachwerk, has in�ll of bricks or wattle and daub. �e tim-

bers are all of similar sizes and the braces can be curved and also turned inwards. 
�e tie beam is here tenoned through the posts and the plate is lying on top, but 
this is no general rule.

b �e cruck frame, which is typically found in England, is similar to type (a) 
except for the crucks. �ese are often curved and can be built up of several 

timbers. �e crucks always goes all the way to the ridge but do not have to stand 
on the ground. �ey can also start on the posts or tie beam.

d Sperreverk or stavlinehus is a Norwegian type of timber frame. A typical fea-
ture is the roof truss sperrebuk and the short timber on top of the tie beam 

pute, into which the rafter is tenoned. �is construction is also commonly used 
on top of log constructions. �e braces are from sill to plate and tie beam, and all 
tenons are very short ( 1/4 of the dimension) and mostly unpegged, as the panel-
ling and the roof boards are meant to keep the frame together.

e Grindverk or grindbygg is another Norwegian type of frame (from 
the western parts of Norway). �e grind is a name for the frame of 

posts (stavar), tie beam (bete) and braces which are mostly lapped into 
or just pegged onto the grind (see Figure 3, p. 19). �e posts can be 
inclined in one or two directions, and the tie beam is always necked into 
the post. No sill beam is used for this type of construction and often no 
mortice and tenon joinery.

c Timber frames from the northern part of France maison de colom-
bage and southern part of England have a typical feature in the close 

studding between large primary timbers. �e sill beams are tenoned into 
the posts and the post will often be tenoned into both plate and tie beam 
(jowl). Often a kingpost is involved and some kind of purlin roof with 
principal and secondary rafters.

Figure 1. 

TIMBER FRAMES

Examples of the di�erent types of timber-framed constructions which 
are included in the de�nition on p. 14. �e constructions all have the 
similar proportions and they are schematic drawings of typical examples 
of the described construction type. �ere are many variations of most of 
the frames in particular when going into constructional details.

this is no general rule.

b �e cruck frame, which is typically found in England, is similar to type (a) , which is typically found in England, is similar to type (a) 

c
studding

principal and secondary rafters.

bindings-
in�ll of bricks or wattle and daub. �e tim-

bers are all of similar sizes and the braces can be curved and also turned inwards. 
�e tie beam is here tenoned through the posts and the plate is lying on top, but 

timbers. �e crucks always goes all the way to the ridge but do not have to stand 
on the ground. �ey can also start on the posts or tie beam.

d Sperreverk or Sperreverk or Sperreverk stavlinehus is a Norwegian type of timber frame. A typical feastavlinehus is a Norwegian type of timber frame. A typical feastavlinehus

timbers. �e crucks always goes all the way to the ridge but do not have to stand 
on the ground. �ey can also start on the posts or tie beam.

 is a Norwegian type of timber frame. A typical fea-
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f Plank walled or post-and-plank construction has in�ll of horizontal planks 
or timbers which can be half round. Other terms are skiftesverk, bulhus 

and sleppvegg. �ere is usually no braces involved, as the in�ll is pegged, which 
stabilizes the construction. �e tenons are here often not pegged, but when the 
tie beams have throughtenons these will be wedged.

g Stave construction or stavverk has a stabilizing in�ll of vertical woo-
den planks. �e posts (stavar) often have a round cross section and 

are forked or necked onto the sill beams (and plate) which are often rec-
tangular and found in the same level. �e rafters will often be connected 
by some kind of collar tie (see - f ) or scissor braces (saksesperrer).

k Post construction with earthfast posts is a more prehistoric type 
where there are no real wood-in-wood joints, but where the 

timbers or logs are often tied together, or where naturally forked posts 
support the horizontal timbers. �e timbers do not have to be round.
Other terms are stolpekonstruktion, stolphus or långhus.

h Ridge-post construction or (midt-) sulekonstruktion is where the ridge is 
supported by a long and centered post which can be forked. �is is used 

for both plank walled and half timbered constructions. �e construction often 
have a smaller dimension for rafters, and also the plates where the posts will 
have throughtenons.

i Post and beam construction is a frame built of large vertical and hori-
zontal timbers with only small knee braces often in 45 degrees. �e 

timbers are highly generalizable and have often housed joinery. It is often 
considered as an American type of construction.

j Dragerværk is a type of inner construction with beams in two directions 
which support a �oor in any kind of building, also with stone or brick 

walls. A typical feature are the freestanding post with knee braces to both 
beams.

f Plank walled or walled or walled post-and-plank construction has in�ll of horizontal planks post-and-plank construction has in�ll of horizontal planks post-and-plank
or timbers which can be half round. Other terms are 

 construction has in�ll of horizontal planks 
or timbers which can be half round. Other terms are skiftesverk, bulhus

g Stave construction or stavverk has a stabilizing in�ll of vertical woostavverk has a stabilizing in�ll of vertical woostavverk
den planks. �e posts (stavar) often have a round cross section and stavar) often have a round cross section and stavar

 construction has in�ll of horizontal planks 
bulhus

 has a stabilizing in�ll of vertical woo-
) often have a round cross section and 

k k Post construction with earthfast posts is a more prehistoric type  is a type of inner construction with beams in two directions  with earthfast posts is a more prehistoric type 



Figure 2. 

TIMBERS

�e terms used in the gazebo 
construction from the experi-
ments (p. 85).

�e terms used in the gazebo 
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describe the same joint but a scarf joint can be 
positioned inside a cross joint. Furthermore the 
joinery can be grouped according to the form 
or shape of the joint, which give names such as 
mortice and tenon, dovetail, birdsmouth, forked, 
lapped, cogged, bridled, necked, stop-splayed, un-
dersquinted, jowled, haunched and mitered joints. 
Even more details can be added such as wedged, 
inclined, pegged or bolted, and depending on the 
complexity of the joint there will often be more 
than one shape to fully describe a joint. An ex-
ample of this will be the 'stop splayed and tabled 
scarf with undersquinted abutments with two fold-
ing wedges' (Van-Gowler & Nicholson 2011). �is 
is a long and complicated name for a joint, and 
in the Scandinavian traditions this scarf joint is 
commonly de�ned as 'blixt-skarv' which is simi-
lar to the French 'trait de jupiter' and the English 

'bolt of lightening' which describe the metaphores 
of the shape. 

Working methods

Some general terms are used for all kinds of work-
ing methods. Working method de�nes a systematic 
approach to solve a speci�c problem in the building 
process. Principle is used for de�ning the underly-
ing structure or rule that guides a certain action 
or method. Procedure is used for de�ning a smaller 
part of a process, and is to be considered as a relative 
size which can be separated into smaller procedures.

Marking and transferring

Almost every building tradition has a term for the 
principles of marking the timbers but these cannot 
be used as direct translations of each other. In the 
English language the collective term for the proce-

11.    �e joints do not 
always have a name in 
the di�erent languages if 
the joint type is not com-
monly used. (Vollmer & 
Zimmermann 2012)

18



Figure 3. 

JOINTS

�e wooden joints used in timber-framed constructions 
have di�erent functions, forms and details. Here are most 
of the terms used in the thesis described, explained and 
illustrated (�e terms in brackets are in Danish or Swedish).

halved or half-in-half is the most simple wood-in-wood 
joint for timbers in the same level. Here a halved corner 
joint (a), T-joint (b) and cross joint (c).

(above) �ree scarf joints which are all halved (and 
lapped). A halved scarf with undersquinted abutments 
(g), a halved and tabled scarf (h) and a tabled, cogged, 
bladed, bridled and wedged scarf (fransk lås). (right) A 
stop-splayed, tabled and wedged scarf joint also called 
'bolt of lightening' or (blixt-skarv).

T-joints with mortice and tenon. (left) A tenon reduced on all four sides (k), a full tenon (l) and a 
haunched tenon (m) which is often a vertical or horizontal corner joint. (right) �ese will often be 
pegged (n).

A key-wedged throughtenon with 
a 'sword' to avoid splitting.

A housed mortice and te-
non joint (r) with irregular 
timbers.

A birdsmouthed jack rafter between a 
plate and a hip. It has a regular birds-
mouth where it meets the plate (y) 
and a compound birdsmouth where it 
meets the hip rafter (z).

A T-joint which is necked or 
forked (p) and a corner joint 
which is bridled (q).

�e multiple intersection in the grindverk. �e post is 
lapped onto the plate, and the tie beam is necked into the 
forked post (u). �e braces are lapped onto the post, plate 
and tie beam (v), and they are also pegged (x).

Two corner joints where one is a tabled and splayed corner 
lap (hjørnekamblad) (s), and the other is a halved and bevel-
led corner lap (dobbelskråt hjørneblad) (t).

lapped or lap joint is also a general term used for many 
types of joints. It is used when the timbers are not in the 
same leved (kamning) (d-f ), but a halved joint can also be 
called lapped (a-c), and a smaller inclined timber can be 
lapped onto a larger timber (bladning) (u-v).

A housed mortice and tehoused mortice and tehoused mortice and te
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dure of marking the timbers would be to layout the 
timbers (Beemer 2014). In this context it is, how-
ever, important to distinguish between the making 
of the layout drawings and the actual application of 
the markings on the timbers. The American organi-
zation, Timber Framers Guild (TFG), makes a dis-
tinction between two main groups of methods, the 
Scribe Rule and the Square Rule (Table 1), and this 
distinction is today well established in the English 
literature. In the first identified descriptions scribe 
rule only covered a few specific methods (Shaw 
1836, p. 143; Todd 1870, p. 255), but today it has 
been widened to cover a much larger group (Beemer 
2005a, p. 9). I suggest that also square rule must be 
considered as to cover more than one approach.

The distinction between square rule and scribe 
rule is functionable. In the scribe rule methods 
there is a factor of making one timber fit the sur-
face of another, whereas in square rule the surface 
is reduced to be able to only use square cuts. When 
getting deeper into the subject it appears not to 
be that simple, as some of the scribe rule methods 
use the principles of square rule layout for find-
ing the shoulder-to-shoulder lengths, but without 
using adjustments. The other way around it is also 
possible to find the shoulder-to-shoulder lengths of 
the timbers in a full scale layout and to use square 
cuts. This is one of the reasons why I have decided 
to find other terms in the classification of meth-
ods than the usual scribe and square rule. Another 
reason is that my understanding of the term, scrib-
ing, is more specified to the original use which is 
defined in Oxford English Dictionary (OED web): 

"to mark the intended outline of (a piece of tim-
ber) with one point of a pair of compasses, mo-
ved parallel with the other point which is drawn 
along the edge of the piece to which the 'scribed' 
piece is to be fitted." 

Table 1. 

MARKING PROCEDURES

The previously used English and American terms for marking 
procedures. (The explanations to the terms are not my own, 
but as they are defined in the sources, except for line transfer 
which I have no exact quote for).

Bubble Scribing: A pair of dividers with cross levels trans-
fer the surface of one timber to the other by keeping the 
points of the dividers in a fixed distance vertically above 
each other (Beemer 2005c). 

Double Cutting: Mortice and tenon are cut, preassemb-
led and scribed using the 2 foot mark as reference point 
(Beemer 2005a, p. 10).

Line Transfer: The direction of the face of one timber is 
transferred onto the other and projected in parallel to 
the location mark (TLK 2007).

Mapping: The irregularities of one timber are identified, 
measured and transferred to the other timber (Newman 
2005, p. 96). (also mental scribe, distance scribe)

Mill Rule: A layout system for perfect timber dimensions 
using the face of the timber as reference (Beemer 2005a, 
p. 13).

Plumb Bobbing: The Plumb line is used as a reference 
line vertical to the horizontal timber. The distance bet-
ween the timber and the plumb line is transferred from 
one piece to the other (Beemer 2005a). (also: plumb 
line scribe, plumb bob method, French scribe, piquage au 
plomb) 

Scribe Rule: General term for all methods where each 
timber is custom-mated to its neighbours. The process 
requires setting out all the timbers for a given assembly 
in a framing yard or on a floor, positioned relatively as 
they will ultimately rest in the building (Beemer & Ro-
wer 2003, p. 16). 

Square Rule: A smaller, perfect timber is envisioned 
within a rough outer timber; joints are cut with hou-
sings to this inner timber. Pieces can be interchangable 
(Beemer & Rower 2003, p. 17).

Tumbling: The tenon timber is put on the side for 
marking the position of the shoulders. The face of the 
mortice timber is extended onto the tenon timber by 
moving the tenon timber to the position mark (Beemer 
2005a, p. 9).
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cal approaches: Grundschiftung and Flächenschift-
ung13. Grundschiftung is to use the plan view and 
elevations of common, hip and valley rafters for 
marking the timbers, where in Flächenschiftung 
the roof surface is drawn and the rafters are marked 
from here.

In French the different approaches are defined 
in terms starting with the most simple: la perche, 
which means using a story pole or a string to meas-
ure in the construction to find the true lengths and 
cuts. Rembarrement can be compared to Grund-
schiftung, only that here the profiles are drawn in 
the plan view. Sauterelle [bevel gauge] means that 
the layout drawing is worked out in scale (mostly 
1:10), the lengths are multiplied and the cuts are 
found with a bevel gauge. Alignement means a mix-
ture between rembarrement and sauterelle. Croche 
[curve] is used when working on rounded roof 
surfaces, where a system of co-ordinates is applied, 
using the same principles as in rembarrement. La 
herse [harrow] is using the roof surface for marking 
(and cutting) the jack and common rafters as in 
Flächenschiftung. Niveau de devèrs [inclined level] 
is when making a full lay up of both hip and jack 
rafters, being able to make a direct transfer when 
marking the timbers.

In Danish, Norwegian, Swedish and English the 
graphical methods all build on the principles of 
Grundschiftung/rembarrement with small im-
plementations of the roof surface (Flächenschift-
ung)14. The terms for using trigonometry are not 
clearly defined, but Fritz Kress calls this Rechner-
ische Schiftung (Kress 1940, p. 88).

Explanation of terms
The technical terms used for describing the pro-
cedures are presented here in alphabetical order 
(Table 2).

This only cover some of the methods for marking 
the timbers. The term scribing cannot be used for 
the action of marking the timbers in square rule, 
and 'squaring' cannot be used in the same way as 
scribing. The OED explanation of  'scribing' uses 
the term 'to mark', and this term has been chosen 
for describing the procedure of marking. 

At FRAME 2008, a timber framing conference in 
England, the carpenter Joe Thompson described 
the method of tumbling in the terms of line trans-
fer (Thompson 2008), which inspired me to try to 
collect and organize the different terms and meth-
ods in relation to the practical situation of a timber 
framer despite tradition and semantics of words. I 
have therefore decided to use the term marking as 
the general term and transfer and adjustment in-
stead of scribe and square rule. 

In other languages the actual procedure of mark-
ing the timbers will have a more collective term 
such as the French piquage, the German aufreis-
sung and the Danish tilridsning. These terms have 
more or less the meaning of marking no matter 
what method is used12. These are therefore con-
venient collective terms for both scribe rule and 
square rule.

From literature and working seminars I have iden-
tified nine English (and American) terms used for 
describing marking or transferring procedures, 
and they provide a good picture of the existing 
marking methods (see Table 1). 

Advanced layout and marking

The terms used for the layout and marking of hip 
and valley roof constructions are also a mixture 
from different languages and traditions which can 
be difficult to compare and translate. German 
carpenters distinguish between two main graphi-

12.    These three terms 
include the notion 
on making a scratch 
with a sharp point or 
edge, and historically 
the marking was done 
with a sharp awl or 
the point of a pair of 
dividers, whereas to-
day a carpenter's pen-
cil is mostly used. 

13.    In der Praktische 
Zimmerer by Fritz 
Kress he mentions a 
number of different 
methods: "Zulagen- 
oder Werksatzschift-
ung, die Profil-, Lat-
ten-, Schablonen-, 
Flächen-, Reissboden-, 
praktische, Zehntels-, 
Rechnerische und me-
chanishe Schiftung." 
(Kress 1940, p. 88)

14.     In Danish the 
term oversmig is a way 
of using the principles 
of Flächenschiftung, 
but without making a 
full layout of the roof 
surface.
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Adjustment is used for the principle where the recei-
ving surface is adjusted in plumb or level to let the 
mating timber have a square cut.

Arris is the imaginary line created by the intersection 
of the reference planes and not the actual edge of the 
timber section, except for when the timber is perfect. 

Backing (cut) is the top surface of the hip or valley raf-
ter, which are cut to follow the adjacent roof slopes.

Barbe [beard] is the French term for when an adjoi-
ning timber is fitted to a waney edge. In French it 
is also used when making a birdsmouth in a hip and 
valley roof construction.

Best corner is a way to define where on the timebr the 
reference faces are located. It will often be two adjoi-
ning faces, where one is the primary and the other is 
the secondary. The best corner is here marked with 
two triangles.

Bevel is in this context used to describe a neither ver-
tical nor horizontal angle on the surface of the timber.

Bevel gauge is an adjustable gauge for setting and 
transferring angles (bevels). The handle is usually 
thicker than the blade, and the blade can be locked 
by loosening or tightening a thumbscrew. By holding 
it onto a face or edge the wanted angle is marked 
on the timber, and also when transferring markings 
from one side of the timber to the other. (also sliding 
T bevel)

Birdsmouth is a description of the shape of a joint, 
and in this context it is used to describe the specific 
situation in a hip and valley roof where the jack rafter 
has two different cuts. (in Danish klo)

Brace nose is a term for the place where the brace is 
tenoned into the recieving timber. The brace nose is 
found on the longer face of a knee brace. 

Bring-me-back-line is a paraphrase used for describing 
a reference point which is used when working with 
three different reference planes at the same time. The 
line (often marked with a -Z-) is a way to place the 
timber in the same point in two different layouts. (see 
also two-foot-mark)

Bubble scriber is a pair of dividers with cross level 
or bullseye vials. It can be used for transferring the 
shape of very irregular or round faces on a large dis-
tance (20-25 cm). 

Carpenter's pencil is robust to survive in a construc-
tion environment and has a rectangular or elliptical 
cross-section which allows thick or thin lines to be 
drawn by rotating the pencil. Thin lines are required 
for high precision markings and are easy to erase, 
but thick markings are needed to mark on rough 
surfaces.

Carpenter's rule is a foldable wooden or plastic 
straightedge which folds down to 20-25 cm which 
makes it fit in a pocket. It is used for taking measu-
res, but also for copying angles or as a fixed measure.

Carpenter's square is a large and flat metal square 
which consists of a long arm (blade) and a shorter 
arm (tongue) meeting at an angle of 90 degrees. The 
square is used for making perpendicular lines on the 
timber. (also steel square, framing square or rafter 
square)

Chalk & ink lines are tools used for marking long, 
straight lines on relatively flat surfaces, much farther 
than is practical by hand or with a straightedge. The 
line is kept in a box, from where it can be pulled out 
through either chalk or ink, and by snapping the 
line it will mark the timber. 

Clamp is a useful tool which is used to keep the tim-
bers still mainly in the cutting situation, but also 
when marking small timbers clamps can be used 
with advantage.

Concave/convex face is used to describe when the 
face of the timber is almost straight but has either a 
curve inwards (concave) or outwards (convex). This 
might be caused by a rough conversion or by shrin-
kage, cracks and knots. A crack in a face will make it 
slightly convex, whereas it can make the adjoining fa-
ces concave. A slightly concave face will make a tight 
joint, whereas a convex face will have to be planed to 
make a tight joint. It is used to make faces inside a 
joint lightly concave.

Table 2. 

EXPLANATION OF TERMS
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Distance transfer is used for describing that the tim-
bers do not touch each other in the marking situa-
tion and that the shape and measures have to be 'car-
ried' from one timber to the other.

(Pair of ) Dividers consists of two legs with pointed 
ends which are connected by a hinge. It is used for 
making circles but in this context mostly for mea-
suring and transferring distances. The points of the 
legs can be used as a marking awl. (also compasses 
or calipers) 

Drawboring is when the peghole in the tenon has 
been moved 2-3 mm towards the shoulders of the 
timber. When inserting the peg in the assembled 
joint, the joint will be drawn tight. The peg hole can 
preferably be pre-drawn with a metal peg.

Dropping distance is a term that I have made up to 
describe the distance the upper timber has to travel 
to be in face with the lower timber when working by 
vertical transfer without reference lines. I have not 
found any other term for this procedure in the pre-
vious research.

Eaves are the lowest and outermost points of the roof 
construction 

Elevation is a reference plane seen from a horizontal 
point of view using plumb and level for finding the 
pitch of the timbers (e.g. hip elevation / common 
rafter elevation). (also profile)

Eye measure (by eye) is a way to describe that a direc-
tion or distance is found without taking the measure 
with any helping tool. The eye measure must be con-
sidered as one of the most important invisible tools 
of the timber framer or carpenter. 

Face defines the side of the timber. A squared timber 
will have four faces, a two-side-converted timber will 
have two faces and a round timber no faces at all. 

Fence is a 'stop' on a template which is held onto the 
edge of a timber, and which makes the marking pro-
cedure efficient. It can also be a straightedge fastened 
onto a rafter square in a certain angle.

Fixed measure indicates that the dimension of a 
physical object (a wooden template, steel rule or 

Combination square is a flexible square with a ruled 
sliding blade and often with built-in vials. It can be 
used as a depth gauge and as a reference line when 
the timbers are out of plumb or level. 

Common rafter is rafter that go in full length from 
eaves to ridge following the direction of the main 
roof slope.

Compound joinery is a collective term for the mee-
tings of two timbers which are to be cut in angles 
other than 90 degrees. Here it is mainly used for hip 
and valley roof constructions.

Cracks/checkings are deflections of the timber which 
occurs during shrinkage. Usually there will be more 
cracks on the face closest to the pith (center/heart) 
of the timber. 

Curved/crooked is when the timber has a length-wise 
distortion which makes the timber make a curve. 
This seems to happen more often when the pith is 
placed inside the timber but close to one face. Usual-
ly it is preferable to have the curve up and out in the 
construction, and if still green, the pith can be used 
for determining how the timber should be turned.

'Dented' beam is a term for the built-up beams which 
are made of two horizontal beam which are joined 
in lengthwise by inclined cogs ('teath') and kept 
together by bolts. It is therefore similar to a keyed 
beam, where keys are inserted instead of using in-
clined cogs. (also joggle beam or verzahnte Balken / 
fortannet bjelke) 

Developed drawing is the graphical solution to three-
dimensional spatial problems. By using different 
views (plan and elevations) of the construction, it is 
possible to make the views two-dimensional to be 
able to mark the timbers. (also projection drawing / 
descriptive geometry / orthographic projection)

Direct transfer is used for describing the situation 
where two timbers are touching or placed close to 
each other in the marking situation.

Distance layout is used for describing that the measures 
on the layout drawing are to be marked directly on the 
timbers. (opposite to full scale layout) 
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Jack rafter is a short rafter that goes from either eaves 
to hip, from hip to valley or from ridge to valley 

Joint is when two meeting timbers have been marked, 
cut and/or assembled. 

Kiln-dried (and planed) timber is when the timber has 
been express-dried in a large kiln on modern sawmills. 
Often the timber has furthermore been planed into 
standardized dimensions after drying.  

Knots occur when branches have been cut off which 
can be seen as brown round spots on the face of the 
timber. A dead knot can fall out where a live knot will 
still be connected to the wood.

Layout drawing describes the design or the organiza-
tion of reference planes and lines on a drawing and 
will thereby define the measures of the construction 
to be built.

Layout floor is a wooden (or concrete) floor in a work-
shop (or somewhere else) where the lines from the lay-
out drawing are marked directly on the floor. Usually 
only one line for each timber is used (except for com-
plicated compound roofs).

Lay up is used for describing the situation when the 
timbers are put out on the layout floor or trestles.

Length in compound joinery always refers to a dimen-
sion along the timber on the roof surface.

Level mark is a reference point on the face of a timber 
which signifies that in this particular place the timber 
should be level in one layout situation and plumb in 
another.

Levelling is when a timber is positioned in relation to 
how or where it is to be placed in the construction. 
Sometimes this will involve the use of reference lines 
and level marks.

Location mark is a reference point on the timber which 
signifies the meeting point between two timbers.

Log is an unconverted timber which keeps the natural 
size and dimension.

Låsbænk is the Norwegian term for a number of trest-
les or similar supports that are positioned level in rela-

carpenter's square) is used for marking or transfer-
ring measures onto the timber. 

Folded view is used in developed drawing as a way to 
show the different faces of the timbers.

Full scale layout means that the frame to be built is 
put out on a floor or on blocks on the building site 
either by marking the lines from the layout drawing 
on the floor, or by using story poles for positioning 
the timbers in their right location.

Graphical is in this case when drawing lines on a 
paper or floor. (opposed to trigonometrical)

Green/dry timber are definitions of the moisture con-
tent of the wood or the quantity of water compared 
to the dry weigth of the timber. This is an important 
factor for the marking situation, as shrinkage of the 
timber often means deflections or distortions. If 
marked when wet/green the distortion will come 
afterwards. If marked dry the cutting of the timbers 
can be more time-consuming but the joinery will 
be tighter.

Hawkindale (spread sheet) angles are the angles for 
compound roofs which have been calculated by 
using a spread sheet developed by the Timber Fram-
ers Guild. 

Hewn timber is when the timber has been converted 
by broad axe. This can produce a rough or fine sur-
face depending on the qualities of the broadaxe and 
of the skills of the person hewing the timber.  

Hip rafter goes from the outer corners of the buil-
ding to the ridge.

Edge is the place where two faces meet. 

Housing is a shallow reduction of the dimension of 
the receiving timber, which is often but not always 
combined with a mortice. (also gain)

Irregularities mean that the timber is not exactly 
square or rectangular. It can be round, twisted, cur-
ved or have cracks, knots or waney edges. In French 
there is a term called 'le polène' which means that 
the face of the timber is not completely parallel to 
the plumb line.
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Multiplier is a term used in trigonometrical com-
pound layout and defines the proportional rela-
tionship (ratio) between the legs in the triangles 
of the roof kernel. These multipliers are used for 
calculating the true lengths of the timbers.

Obtuse-angled or acute-angled corner. An obtuse-
angled corner has an angle of more than 90 de-
grees, where a acute-angled corner will be less than 
90 degress (often between 30-75 degrees).

Offset lines are a reference system used in full scale 
layout, which is used to move the reference lines 
away from the reference planes (often also away 
from the timbers) and to always have them visible.

Particle board is a board material made of pressed 
and glued wood chips or shawings which has been 
used for making the full scale floor layouts of the 
compound roof and for making the pitch board 
and pitch templates. (see also plywood board)

Peak is the top point of the roof surfaces. A series of 
peak points forms a ridge.

Perspective view is used to describe a view of a si-
tuation as it would be seen by the eye. (opposed to 
two-dimensional view)

Pitch is the numerical measure of the steepness of 
a roof. It is a degree of ratio which can be used for 
describing any compound angle found on a timber 
or for the whole roof slope. 

Pitch board is a way to collect all angles to be used 
in the marking of the timbers in a compound roof, 
either from trigonometrical or graphical layout.

Pitch template is a piece of plywood or particle 
board with one straight edge from which the com-
pound angle is cut. A particular pitch template can 
thereafter be used for all meetings with the same 
compound cut. Preferably the pitch template is 
used from a level reference floor or similar. 

Pit sawn timber is when the timber is split by a large 
handsaw which leaves a rough but straight surface. 

Plan view is the construction seen directly from 
above. 

tion to each other and thus making a plane on which 
timber can be scarfed lengthwise. (similar to the Ger-
man blockgerüst)

Main/adjacent. The main roof slope will be the part of 
the roof that follows the length of the building, where 
the adjacent roof slope will be on the house end.

Marking is used for all methods which involve dra-
wing lines and making marks on the timber to be able 
to know where to cut. 

Marking awl is a steel spike with a sharpened tip. It is 
used for making lines on the timber by drawing the 
tip across the grain leaving a shallow groove, but can 
also be used for making a point and a tail, by pressing 
the tip into the timber and drawing it rapidly away. 
(also scratch awl)

Marking gauge is a tool with a block, beam or fence 
with one or two sliding arms, on which a marking pin 
is attached. It is used for marking lines parallel to the 
edge or end of the timber.

Marking template is a wooden (metal/plastic) tool, 
where the shape or dimension is used as a fixed mea-
sure when marking the cutting details of the joinery 
- often mortice and tenon. More than one measure 
can be on such a template. (Scandinavian terms for 
this are ku, ko or mall) 

Mating timber is the other timber of a meeting than 
the one described.

Measures are used when registering or defining the di-
mension (length, height, depth, width, thickness) of a 
timber or joint detail. Measures are usually taken with 
a rule, but can also be taken with dividers or other gau-
ges independently of the meter or inch system. 

Measuring tape is a retractable flexible rule which can 
be used for taking overall measures or for making a 
sequence of measures in distance layout. 

Meeting is where two timbers are going to be connec-
ted, but before the joint has been cut.

Millsawn timber is when a stationary or mobile mach-
ine-saw has converted the timber. Usually this will 
leave a fine surface with square edges. 
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Ridge is the uppermost line or part of the roof con-
struction. 

Rise is the vertical distance the rafter travels. 

Roof slope is the inclination of the roof surface. 

Round timber is when the timber keeps its natural 
shape. The bark is always removed before being used 
(sometimes only in the meetings). (see log)

Run is the horizontal or level distance the rafter travels, 
projected onto the ground. Run always refers to a plan 
view dimension in compound joinery.

Set points are here used to describe the places on the 
rafter square which define how the angles and pitches 
are applied on the timber. There will be at least two set 
points, on for the common rafters and one for the hip 
or valley rafters.

Shoulders are the part of the timber that is meeting 
with the face of the other timber e.g. in a mortice and 
tenon joint.

Shoulder-to-shoulder is the length of a timber minus 
the length of the tenons or other joint details.

Snapping is the when a chalk or ink line is used for 
making reference lines on the timber.

Span is the horizontal dimension the roof covers as 
measured across the building. 

Spirit level is a straight edge with small vials which in-
dicate whether the edge of the level is in a vertical or 
horizontal position. The vials are incompletely filled 
with alcohols, which leaves a bubble to float freely de-
monstrating the inclination of the level. 

Squaring or square registration is when using the 
carpenter's square to make perpendicular lines on the 
timber.

Stacking means that one timber is lying on top of one 
or more other timbers (usually in the lay up on the 
layout floor).

Steel rule is a non-foldable straightedge made of steel 
or other metal, which is used for taking small measu-
res or as a fixed measure. Usually the length will be 
around 30 cm, but also 60 cm is used.

Plumb bob is a simple tool based on a heavy item 
hanging in a line or string, where the direction of 
the line will always be vertical, caused by gravitation. 

Plywood is a board material made from thin sheets of 
wood veneer glued together. (see also particle board)

Primary and secondary timbers. Primary timbers are 
the main timbers in the construction which are lo-
cated in two or more reference planes at the same 
time. Secondary timbers will be found in only one 
reference plane.

Profile board is a piece of board material with straight 
edges and square corners, which is used for transfer-
ring the shape of one timber to another by marking 
the negative shape of the timber on the board. 

Purlin is a longitudinal timber placed horizontally in 
a roof frame.

Rafter square is here defined as a carpenter's square on 
which there are engraved tables used for compound 
joinery. 

Receiving/adjoining timber. The receiving timber is 
the continuous timber of a T-joint where the adjoi-
ning timber will be the other, ending timber.

Reference line can both be the lines marked on the 
layout floor but it can also mean the lines that are 
marked on the timbers to be able to locate the tim-
bers in relation to the construction and to be able to 
locate the joint details on the timber.

Reference plane is the imaginary planes that bisect the 
building, and these planes are used to be able to re-
late the different wall and floor frames to each other.

Reference point is used to be able to locate the tim-
ber in relation to other timbers in the longitudinal 
direction of the timber. Reference points can also be 
used in the cross section of a joint. (similar to location 
mark) (see also two-foot-mark)

Remarking is used to describe the situation where a 
joint, which is not sufficiently tight, is marked again 
to achieve a tighter fitting. Often transfer of points or 
line transfer across the straightedge are used for this.
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Stick drawing is a layout drawing where one timber 
is described with all necessary measures and details. 
This is used in distance layout and often made in a 
digital layout program.

Story pole is a wooden rod, stick, lath or board which 
is used for transferring measures from one drawing or 
timber to another. It is also used when marking the 
important measures of a building and it can be used 
for making a full scale layout without drawing. (also 
measuring stick) 

Straightedge is any kind of wooden/metal/plastic rod 
or pole which can be used for making straight lines. 
It can be used as a fixed measure or for transferring 
directions along the straightedge or in parallel across 
the straightedge. In carpentry the length varies from 
10 cm till 5 meters. 

Tail is when an awl or pencil is drawn across the tim-
ber from a specific point. The tail makes it easier to 
find back to the point on rough surfaces.

Tipping blocks are blocks which have been cut for 
supporting a timber which is tipped or tilted a cer-
tain amount of degrees in a full scale layout.

Tipping board is a kind of template which is used to 
make sure that the tipped or tilted timber is positio-
ned right.

Transfer is used for describing the procedure when 
the shape of a face is copied from one timber to an-
other.

Trestle is a rigid frame of wooden boards, planks or 
timbers that is used to support the timber while cut-
ting and in some cases also while marking.

Trigonometry is a mathematical system of rules for 
triangles which is used for calculating lengths and 
angles of timbers and cuts. 

True cut / true length (true depth) defines the final re-
sult of the developments of the different timbers. The 
true length of a jack rafter is found from taking the 
length in plan and putting it into the elevation of 
the roof slope. Here also the true cuts (in plumb and 
level) are revealed. True depth is mainly used when 
the birdsmouth cut of jack rafters is to be defined. 

Twist is also called spiral twist which occurs when 
the tree has been twisted during the growth. After 
conversion this can result in a twist of the squared 
timber which is fairly common, especially when the 
shrinkage is happening fast.

Two-dimensional view is used to describe a view or 
projection of a situation or timber from one side. 
(opposed to perspective view)

Two-foot mark is a reference point which is 
specifically used for positioning timber in relation 
to each other, when working in three reference 
planes at the same time. A specific two-foot 
straightedge is used to transfer the reference point 
from the meeting onto the timber, so that it will 
not be cut off in the joinery. (similar use as 'bring-
me-back-line')

Unit circle is a circle with the radius of one, and it 
is the geometrical explanation to how the trigono-
metric functions sine, cosine and tangent are found 
in the terms of ratios (e.g. the ratio of 45 degrees 
= 1.4142).

Valley rafter goes in the inner corner where two 
buildings (roof surfaces) meet. 

Wall angle is the meeting in the wall plate on which 
the hip or valley rafter is resting. A regular wall 
angle is 90 degrees. 

Wane is the unconverted parts of the timber. A 
squared timber section can have 4 waney edges.

Wedge is a triangularly shaped wooden (or plastic) 
block which is placed underneath a timber as a sup-
port, either for lifting the timber or for keeping it 
still. Two wedges can preferably be used together.

Wooden template is a fixed measure made of a 
wooden board. It can be fenced and thus held 
onto the edge of the timber, and it can have two 
or more measures and or angles (similar to marking 
template). 

Working points (WP) are reference points which are 
mostly used in the layout of compound joinery.
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for building log constructions have been the main 
focus of the previous research of working tech-
niques and methods, as log constructions are often 
considered as the representative for Swedish build-
ing traditions. The methods for building timber 
frames are different and they are therefore in need 
of being identified and defined. This implies that 
there is a need for defining how the process of 
building timber frames is, or can be formed, and 
also for defining what the specific approaches and 
methods of the different parts of the process are. 
Also when working with modern constructions 
there is a need for the three-dimensional think-
ing that is developed through the problem solving 
that can be achieved by working on timber-framed 
constructions. 

There are many arguments for building timber-
framed constructions in Sweden, in Scandinavia 
and in most other places where there is a natural 
supply of wood. Wood is a strong and stiff mate-
rial in relation to its weight and well applicable for 
many kinds of buildings and constructions, and in 
Sweden there is a good supply of wood. By using 
appropriate methods it is possible to use material 
with various measures and dimensions, instead 
of, as the conventional saw mill industry, modi-
fying all timber into standardized dimensions16.  
This opens up for using material from local small 
scale saw mills and it is a way to avoid unnecessary 
transports, which is an important factor to con-
sider in the discussion of sustainability. 

In a historical and also international perspective 
the transmitting of skilled craft knowledge has 
taken place at the building site, where the master-
apprentice-model made it possible for learners to 
work side by side with the master or at least with 
more experienced carpenters. The journeyman sys-

Problem, aim and questions

The marking procedures are essential parts of the 
building process, without markings you don't 
know where to cut. To mark the timbers is a high-
ly skilled process demanding a three-dimensional 
capacity of the carpenter (Newman 2005, p. 106), 
but as every building process is unique, a general 
craft knowledge is needed in every decision process 
of how to solve the problems in specific situations. 
This will involve knowledge of how to deal with 
irregular materials, how to transfer a shape from 
one place to another, how to create and work with 
reference planes and how to use practical geometry 
and developed drawing in the layout of timbers. 

In the prologue the described marking procedure 
is based on the use of the 'eternal square of gravi-
tation' which is established by using the relation 
between level and plumb - a horizontal and a verti-
cal plane, where all posts and beams in a timber-
framed wall are put horizontally on top of each 
other. By using the plumb line as reference the 
shape of the timber can be transferred in spite of 
twists and irregularities. This approach is one way 
of solving the marking situation. There are other 
ways, and the different approaches have similari-
ties. Will Beemer, one of the most used sources in 
the thesis, describes the means to handle all layout 
and marking situations: 

"...plumb, level, square and straight are the final 
objectives for the frame, a holy grail of universal 
constants we can always use as references for the 
layout if the timber doesn't provide them" (Be-
emer 2011a, p. 15). 

In Sweden there are a great number of histori-
cal timber-framed constructions throughout the 
country, but advanced knowledge of how to build 
these is more or less unknown15. The knowledge 

15.    There are examp-
les of recent projects 
on restoration and re-
construction of historic 
timber-framed con-
structions, such as the 
restoration of Katarina 
Kyrka in Stockholm 
1990 (Bellberg, Löv-
hagen, Olsson & Siab 
1995).

16.    This does not mean 
that standard dimen-
sions are not needed.
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Questions

To make the survey of marking procedures it is 
necessary to specify the questions. 

To be able to enter the practical level, the general 
aspects of marking have been defined. The first re-
search question has been leading the first parts of 
the survey:

- Which are the different approaches for 
marking the timbers, and is it possible to make 
a comparison of the underlying principles used 
in the different situations?

When this question is answered, it is possible to 
get into the next part concerning the situation-spe-
cific aspects of the marking procedures. This has 
involved an identification of the possible situations 
and the second research question is:

- Which are the different situations in which 
the marking principles and procedures are 
used?

The next step will be to define the aspects of craft 
research. These are the execution of the work, the 
actual use and performance of the marking pro-
cedures when applying the appropriate approaches 
in specific situations. The third research question 
is therefore:

- Which approaches can be applied in the de-
fined situations, and which approach will be 
preferable in which situation?

These three questions have been central in the 
survey of marking procedures. They have forced 
me to study the complexity of marking, to study 
the written sources and literature within the field 
of timber framing, to observe and participate in 
building projects and seminars and to make my 
own experiments. 

tem introduced young carpenters to many kinds of 
situations and also to different approaches to simi-
lar problems (Sennett 2008, p. 58). 

Today there are very few projects where traditional 
timber framing methods are used in production, 
and the possibility for transmitting the skilled 
craft knowledge in practical situations is therefore 
limited. Carpenters within the trade learn one 
specific approach, which implies that they get the 
impression that what they do is the only right way, 
or that they don't necessarily understand why it 
works. 

To be able to get into and to comprehend the basic 
principles of the marking methods, it is therefore 
necessary to realize that there are other ways and 
other methods that could work just as well or bet-
ter in specific situations. It is necessary to consider 
more than one approach, to compare the useful-
ness and applicability of the methods, to challenge 
the methods by testing the way of applying them 
without getting caught in the regional and linguis-
tic traditions. By creating a survey of the methods 
for marking timbers it might be possible to iden-
tify what they have in common, and in what ways 
they differ from each other, and also to identify 
the advantages and drawbacks of the different ap-
proaches in the different situations.

Aim

The thesis is meant to create a knowledge survey of 
the marking procedures from the timber framing 
traditions that have been established in the north-
west European regions throughout the last centu-
ries. The aim of the survey is to provide a greater 
understanding of the basic principles and applica-
tions of the marking procedures. 
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Limitations

The focus is on the possible and functional ap-
proaches that can be used for solving the specific 
problems of a timber framer of today. To find and 
argue for which historical methods have been used 
in Sweden (and elsewhere) is therefore also left 
outside the scope of this research. 

English has been chosen as language for the thesis 
and as the carpentry skills and practical knowl-
edge are often regional, this implies that the terms 
mostly originate from English and American tra-
ditions17. The terms and approaches in this thesis 
is meant to reach a more general level. To discuss, 
describe and classify all the different terms in the 
languages of the northwest European countries 
and regions is therefore left to further studies. 

The thesis focuses on the marking procedures and 
the closely connected parts of the building process, 
which implies that the cutting of the joinery and 
the assembling/raising of the frame is left to future 
research projects. 

The procedural descriptions are made entirely by 
me, using my way of illustrating the specific situa-
tions by either SketchUp drawings or photographs. 
This involves the field of visual representations, 
where pictures or illustrations are often considered 
as if they show the truth, and to be able to discuss 
other possibilities on equal terms there will have 
to be illustrations of all the discussed possibilities 
(Westin 2012). I will not go into this discussion 
which is beyond the field of craft research. 

Plan of thesis

The first chapter of the thesis consists of a brief in-
troduction to timber framing and to the terminol-
ogy used throughout the thesis. It has been con-
sidered so important that an explanation of terms 

17.    Having chosen an-
other language, such 
as Swedish, Danish 
or even more German 
or French, where the 
journeyman tradi-
tion is stronger than 
in England, it might 
have changed the way 
of describing construc-
tions, working met-
hods and approaches.
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has been put in the introduction before the actual 
thesis problem, aim and research questions.

Chapter two is the methodology of the thesis 
where some of the important theories and concepts 
used in this field of practice are presented and dis-
cussed. The methods used in the investigation are 
described and the field of inquiry with previous 
research is defined.

Chapter three is called learning the trade as it, in 
a way, is describing my way into the layout and 
marking of timber-framed constructions. It is 
partly a literary review, but furthermore it is a de-
scription of my journey to meet, work with and 
learn from skilled carpenters and timber framers. 
Last it is a short presentation of the experiments 
on a timber-framed construction, which I consider 
also have a big role in my learning process.

Chapter four will be the first and main part of 
the survey of marking procedures and principles, 
which is a theoretical reduction of the methods 
and approaches that can be used in the marking 
situations.

In chapter five I get deeper into the specific situ-
ations, as I separate the different types of situa-
tions from my experiences and experiments. It is 
furthermore a development of the principles pre-
sented in chapter four when focusing on the layout 
and marking of more advanced situations than 90 
degrees joinery.

In chapter six the use of procedural descriptions 
is  discussed and an example from making a mul-
timedia learning resource on a specific marking 
procedure is presented and discussed. 

Chapter seven is firstly a summary of the main 
results of the research, presenting a map of the 
survey. This will be followed by a conclusion on 
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of marking, it is important that text and illustra-
tions appear together, and therefore some of the 
illustrations are actually made of many drawings 
and texts together. From the main text the illustra-
tions are called either (Figure) or (Table) and in 
many situations in chapter four and five one figure 
will be a whole page or even two pages in a spread. 
When referring to complete procedural descrip-
tions or analyses it has been more convenient to 
refer to (PROCEDURE) instead of figure, and 
these are in most cases spread out over a number 
of pages.

As one important part of my research is based on 
my practical experiences it has been necessary to 
also refer to these. These experience-based refer-
ences can be separated in two groups. Firstly the 
experiences from my participation in working 
seminars with other carpenters. These are present-
ed in chapter three as a part of my learning, and 
in the text, when referring to a particular working 
seminar it looks like this (4-England 2008) where 
4 means working seminar number four. Secondly 
I also refer to my experiences from the practical ex-
periments. These experiences have been described 
separately in the experiential record, and in this 
case the reference will look like this (exp 2.3.2) as 
the experiences in the record have been separated 
into numbered parts and chapters. 

the dignity and application of the survey, a discus-
sion on the results and the possibilities for future 
research. 

In the appendix there will be a procedural descrip-
tion with comments (Appendix A). In an attached 
CD there will be the experiential record from my 
experiments (Appendix B), as well as the whole 
thesis in PDF-format.

Reading directions
The terminology used in the thesis is based on 
many languages and traditions and therefore I 
have presented a terminology in the introduction 
which spreads over six pages. The terms which are 
described in the terminology are generally put in 
italics (at least the first time the terms are present-
ed). Terms which are made up or used in a special 
way are put in 'single quotation marks', whereas 
not-english terms which cannot be translated con-
veniently are also put in italics (not all of these are 
described in the terminology). Furthermore most 
technical terms are found in the index with page 
numbers to where in the text they are described 
or used.

It is a challenge to encapsulate a field of practice in  
book form, and in the thesis a great number of il-
lustrations are used. When describing the practice 
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2006). The practice is thereby considered as an in-
vestigating tool and the skill and experience of the 
researcher play an important role in the evaluation 
of the research outcome. 

Practice-led research has much in common with 
action research, but there are subtle differences due 
to the practice-led nature of the research. Accord-
ing to the designer, Bruce Archer, action research 
involves cycles of planning, acting, observing and 
reflecting resulting in a:

"Systematic investigation through practical ac-
tion calculated to devise or test new informa-
tion, ideas, forms or procedures and to produce 
communicable knowledge."(Archer 1995, p. 6). 

In its traditional form action research falls into 
distinct phases of analysis and synthesis. However, 
as observed by the designer Henrik Gedenryd, in 
practice-led research there is often not such a clear 

Field of practice
To define a methodology or theoretical framework 
within the developing field of craft research is not 
a simple task (Sjömar 2013, p. 95). This chapter 
will be an attempt to position my research in the 
research 'landscape' and to describe the methods 
used in the thesis.

My research is practice-led in the sense that has 
been defined in the AHRC18 Review of Practice-Led 
Research by three English professors within the 
fields of art, design and architecture: 

"Research in which the professional and/or crea-
tive practices [...] play an instrumental part in 
an inquiry" (Rust, Mottram & Till 2007, p.11) 

This definition is inclusive, and the main aspect 
will be that the researcher and the practitioner is 
the same person and by undertaking actions the 
researcher has a direct influence upon the results 
(Almevik & Melin 2013; Whiteley 2000; Wood 

Chapter 2 - METHODOLOGY

18.    AHRC = arts 
and humanities re-
search council.
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edge is shaped by the exercise of the skills of the 
actor, and he continues by stating that:

"...skills cannot be fully accounted for in terms 
of their particulars" (Polanyi 1958, p.50).

Furthermore Polanyi discusses the transmitting of 
skills:

"An art which cannot be specified in detail can-
not be transmitted by prescription, since no 
prescription for it exists. I can be passed on only 
by example from master to apprenctice" (Polanyi 
1958, p. 53).

In this way Polanyi defines skills as knowledge 
and activities which cannot easily be specified in 
words, and therefore the transfer of these must 
submit to tradition. He also states that there are 
certain rules or instructions (maxims) which are 
useful in the transmitting and which to some ex-
tent serve as guidelines into the practice. As the 
situations for the traditional transmitting of craft 
skills today are getting fewer, this thesis put focus 
on these rules or instructions (see p. 37).

Craft or craftsmanship is in this context defined 
as a degree of skill involved in an activity20, mean-
ing the ability to do something well. By involving 
degree it must signify that there can be more than 
one level of skill involved. According to the philos-
opher Matthias Kaiser in the book Va er vitenskap 
the levels of skill can be separated into five distinc-
tive stages from novice (nybegynneren) to expert/
master (ekspertutøveren), but in praxis these levels 
can be difficult to define (Kaiser, Jåsund & Ugel-
vik 2000, p. 159). To define on which level of skill 
an action is performed is a matter of discussion 
and takes a person with thorough knowledge of 
the craft. 

In The Nature and Art of Workmanship David Pye 
defines craftsmanship as the better sort of work-

distinction (Gedenryd 1998, p. 57). The research-
ers use their creative practice as an instrumental 
part of their inquiry resulting in a blurring of 
the boundaries between analysis and synthesis, 
as they manage the dual role of practitioner and 
researcher. However, through careful documenta-
tion rigour is maintained in the research process. A 
considerable part of practice-led craft research will 
therefore have to be research in the performance 
of the craft.

Craft research

The focus of the research is on the immaterial val-
ues found in the executing knowledge of a carpen-
ter or timber framer. But since it is also within the 
field of Conservation, there is a focus on historical 
working methods. To be able to study the marking 
procedures tangible objects are studied (buildings) 
and used (tools) in exploratory and experimental 
working situations, but also intangible knowledge 
such as carpentry practice or memories of carpen-
try practice is considered important. 

The term craft research is used within the field of 
design where it is related to the creative process. 
This does not necessarily include the historical or 
traditional craft professions, such as carpentry, 
where the craftsperson is 'just' keeping up stand-
ards of an old tradition19. With this thesis I argue 
that there is a highly skilled and also creative pro-
cess to be found when getting into the perfor-
mance of historical working methods.

When talking about traditional craft skills, the 
term traditional means the passing of skills from 
one generation to another as for example from 
master to apprentice.

In Personal Knowledge Michael Polanyi investi-
gates the structure of skills. He argues that knowl-

19.    There are examples 
of design research in 
traditional craft skills 
(Wood, 2006; Wood, 
Rust & Horne, 2009), 
but these can be the 
exceptions that prove 
the rule. 

20.    Oxford Advanced 
Learner's Dictionary 
(OALD): 

Craft:" An activity 
involving a spe-
cial skill at making 
things with the 
hands, or the skills 
required for a par-
ticular activity." 

Craftsman: "A skil-
led man, esp. one 
who makes beauti-
ful things by hand, 
or a person who 
does sth very well 
and with great at-
tention to detail." 

Craftsmanship: "A 
degree of skill invol-
ved in an activity." 
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ability to identify a problem and to solve it is im-
portant. Sjömar also discusses a number of other 
terms such as efficiency and functionality as im-
portant aspects to consider when estimating the 
level of skill. He furthermore argues that practi-
cal knowledge or knowledge in action is only kept 
alive in the practice (Sjömar 2013, p. 20). 

Another even more specified definition of crafts-
manship is made by the Norwegian timber framer 
and master craftsman, Anders Frøstrup: 

"Craftsmanship is an activity where the crafts-
man on basis of his or other people's design/
technical specifications and his own planning, 
performs his work using raw materials and/or se-
mi-finished products and technical components, 
using manual labour and/or machines, in such 
a way that a new and saleable product is crea-
ted or an existing product is repaired or restored, 
and where the quality of the finished product is 
completely dependent on the competence of the 
craftsman, meaning his knowledge, skills and 
professional attitude." (Frøstrup 2009)

Like Pye, Frøstrup describes the importance of the 
quality of the finished product, but he also uses 
the terms competence and professional attitude. 
Sjömar defines competence as a combination of 
knowing to act and the possibility of transform-
ing the knowledge into action. According to the 
philosopher Bertil Rolf in an unpublished manu-
script Teori, Praktik och Heuristik, it is possible to 
distinguish between two types of competence. 
'Competence in action' (handlingskompetens) 
which will both include what is done and how it is 
done (Rolf 2007, p. 86). 'Metacompetence' (meta-
kompetens)21 involves an ability to use procedures 
of reasoning or reflection to gain knowledge about 
ones own competence in action and furthermore 
to be able to change the circumstances (Rolf 2007, 

manship or rather as 'the workmanship at risk', 
which implies that: 

"...the quality of the result is not predetermined 
but depends on the judgement, dexterity and 
care which the maker exercises as he works." 
(Pye 1968, p. 4).

In this way Pye describes the characteristics of the 
work carried out by the workman of risk who can 
and who (most important) cares about the final 
result. This is oposed to 'the workmanship of cer-
tainty' which is always found in quantity produc-
tion. According to Pye the different levels involved 
in workmanship do not depend on whether it is a 
job carried out at risk or of certainty, and he em-
phasizes that pure workmanship at risk is hardly 
ever known. Instead he states that:

"Good workmanship is that which carries out or 
improves upon the intended design." (Pye 1968, 
p. 13)

The degree of certainty applied to reach a satisfac-
tory quality will therefore also include the ability 
of developing, regulating and using different kinds 
of templates, jigs, machines or other shape-deter-
mining systems which helps to reach the intented 
result (Pye 1968, p. 18). 

In a report aimed at defining the field of craft 
research Hantverksvetenskap - rapport från försök 
med hantverksinriktad forskarutbildning the ar-
chitect Peter Sjömar has described craftsmanship 
(hantverkligt) in the terms of: 

"practical problem solving through skilled use 
and application of material, technique and 
aesthetics" (Sjömar 2013, p. 13) [translated from 
Swedish by the author].

Instead of focusing on the quality of the result 
Sjömar uses the term 'practical problem solv-
ing' which implies that within craftsmanship the 

21.    The terms used by 
Rolf can also be trans-
lated in the following 
way: Handlingskom-
petens (scope of compe-
tence) og metakompe-
tens (scope of practice).
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2007), and I have had to make experiences within 
the field as the results in the thesis are based on 
the achieved experiences. To use experiences as a 
basis for argumentation, reflection and reference, 
the experiences will have to be 'transparent', which 
provides many complications for the researcher as 
most of the knowledge conducted will be situa-
tion-specific and not easily generalizable. The cho-
sen way of dealing with this has been to present an 
experiential record along with the thesis, where the 
experiences from building a timber-framed gazebo 
have been described by defining the circumstances 
of the situations from where the experiences have 
been collected (see Appendix B).

Another approach is slightly different and will be 
based on a master craftsperson's descriptions of his 
or her experiences from 20-30 years of 'case stud-
ies'. The master craftsperson owns the profession 
or field, which means that he or she has an ability 
to solve all kinds of situations that could possibly 
occur (Kaiser, Jåsund & Ugelvik 2000, p. 160). In 
other words he or she has the competence to esti-
mate whether an approach is efficient and func-
tional or not. This does not necessarily include the 
ability to present the knowledge when not being in 
the situation, or at least it takes a large effort to get 
into this knowledge and even more to be able to 
articulate the knowledge. To be able to present the 
work in a scientifically accepted form, the master 
craftsman has to be schooled in how to verbalize 
and present the knowledge without getting caught 
in the complexity of it (Sjömar 2013, p. 48).

Theories in craft research

To get more into detail of how to undertake 
practice-led craft research from a theoretical per-
spective, I have been inspired by an essay of the 
philosopher Bengt Molander. In Tankens frihet och 

p. 90). Brought together these two types of com-
petence within the same field or profession make 
professional competence which in other terms can 
be described as:

"Professional competence consists of both being 
able to play the game (competence in action) 
and to be able to change the rules of the game 
(metacompetence)." (Rolf 2007, p. 90) 

By including the aspects of metacompetence, Rolf 
emphazises the importance of reasoning and re-
flection in the different professions, and that the 
academic world can contribute with methods and 
terminologies.

A skilled or competent craftsperson has the abil-
ity to do something well. He cares about what 
he does and he is able to identify the problem, to 
see what needs to be done and how it should be 
done. He can estimate the quality of his own work, 
and at the same time he is also acknowledged by 
the surrounding profession. However, to be able 
to undertake practice-led craft research, also the 
abilities to reason and reflect upon the procedures 
and the profession is of equal importance as the 
competence in action. 

Conducting craft research
There are no defined guidelines for how craft re-
search in traditional craft skills is to be under-
taken, and there are different ways of approaching 
the research. These are dependent on the experi-
ence and competence of the researcher (Bondesson 
2013; Sjömar 2013, p. 48). 

I am a graduated craft student with the basic 
skills of carpentry and timber framing. I am able 
to perform well in the craft but have not gained 
the necessary experiences (say 20-30 years) to 
'own' the field. I have been schooled to articulate 
and present the knowledge of craft skills (Lassen 
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Procedural descriptions and analysis

Procedural descriptions are used as a way to articu-
late what is happening on the executing level. By 
capturing and dissecting a complex process into 
clearly defined steps, and thereby creating a kind 
of step-by-step description, the problem solving in 
practical situations is lifted into focus. A process 
is defined as a series of procedures (actions, opera-
tions) that are performed in order to produce some-
thing22. To some extent these procedures will be 
instructive and they can be related to what Polanyi 
refers to as maxims which are rules or guidelines to 
the practice, but which must be considered as only 
representations of the craft skills (Polanyi 1958, 
p. 50). Polanyi emphasizes that craft knowledge 
cannot be restricted to only generalized standard 
procedures, as there will always be 

"a number of other factors to be taken into ac-
count which are left out in the formulation of 
this rule" (Polanyi 1958, p. 50). 

Furthermore there will be a continuous evaluation 
of the procedures in relation to specific situations 
where the craft is to be undertaken (Almevik, 
Jarefjäll, & Samuelsson 2013, p. 6). 

Process and procedure are to be considered as rela-
tive sizes as they can be defined in different kinds 
of precision (Rolf 2007, p. 76), which implies that 
the process of marking can be defined as one of 
the procedures in the whole building process. At 
the same time the process of marking can also be 
separated into a sequence of procedures. When 
working with different approaches and methods 
for marking, the structure of the description is not 
always constant, and the sequence of the steps de-
pends on which approach or method is described, 
but also on what the procedural description is to 
be used for. 

längtan efter verklighet. Om "teori" som idé, begrepp 
och retorik Molander has described three main 
types of theories that can be used in craft research 
(Molander 2013, p. 5).

Theories can either be object-aimed by illustrating 
or representing reality or rather the underlying 
forces or tendencies in the form of explanations 
(to why things happened) or predictions (to how 
things will happen).

Theories can be subject-aimed by providing a hu-
man system of orientation, based on the ideas and 
perspectives which guide us in the world.

Theories can furthermore be practice-aimed by pro-
viding concepts of how to act in different contexts, 
to influence reality and to create or maintain rela-
tions or connections. Or simply to create reality.

My interpretation of these three theoretical di-
rections can be outlined as a way to distinguish 
between three levels of results. Firstly the general 
level which is mainly object-aimed describing the 
general rules that are representative in all mark-
ing situations as well as the underlying principles 
for the described procedures This level is present-
ed in chapter four. Secondly the level of applica-
tions which is more subject-aimed describing the 
different types of marking situations and how to 
approach these situations based on the defined 
principles but also on specific experiences from 
similar situations. This level is presented in chapter 
five. Thirdly the executing level which is practice-
aimed and focus on how to perform the marking 
procedures based on the general rules and princi-
ples and on the circumstances of already defined 
situations. This level is represented by the proce-
dural descriptions in chapter four and five and it is 
further discussed in chapter six.

22.    See OED web on 
process and procedure.
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the world of timber framing. I have therefore ap-
plied the approach of Julia Child using more or 
less clear instructions. 

The psychologist Richard E. Mayer presents four  
guidelines for how to make functional instructions:

"adding pictures to words, eliminating extra-
neous words and pictures, placing words near 
corresponding pictures, and using conversatio-
nal style for words." (Mayer 2003, p. 137)

These guidelines have been applied throughout the 
thesis as far as possible, although in some cases it 
has been considered important to include extra in-
formation and reflections.

Procedural descriptions can also be used for ana-
lysing actions performed by a craft expert (Alme-
vik, Jarefjäll & Samuelsson 2013, p. 5) in what can 
be defined as a procedural analysis23 but also in 
the evaluation of ones own practice. A text-based 
description is a quick way to structure and analyse 
a procedure but the lack of illustrations challenges 
the verbalization of the procedure. The use of addi-
tional sketches makes it possible to illustrate what 
is difficult to describe in words. A further adap-
tion of the procedure will be to work with image-
based descriptions accompanied by text, where the 
illustrations lead the structure of the procedure, 
and where the most important situations in the 
different steps can be emphasized in the images. 
When describing how to make a layout drawing 
or similar situations, where the overall shape of the 
illustrated situation does not change, it is possible 
to work with numbers, letters and colours to lead 
the attention to the specified steps from the text. 
It is also possible to work with only image-based 
descriptions, which is challenging and demands 
defined symbolic 'image-language' using symbols, 
arrows or projections to describe specific actions 

Procedural descriptions can be used in different 
ways and they are to be found in instructions such 
as cooking recipes, in instructions for assembling 
various technical devices and in learning or teach-
ing situations. To describe a process or procedure 
as a sequence of steps is an old phenomenon and as 
far back as 330 bc a procedural description called 
'the arsenal inscriptions' have been found in Piraeus 
in Greece (Bundgaard 1957, p. 117) and in 1103 
in China the Yingzao Fashi building manual was 
produced (Guo 1998). Different ways of describing 
procedures are also used in the old treatises and 
encyclopaedias of carpentry which have been used 
as sources in this research (Émy 1837, 1841, 1842; 
Maier 1905; Mazerolle 1895). 

Richard Sennett has compared ways of describ-
ing how to cook using three different examples 
by the American cook Julia Child, the English 
cook Elizabeth David and the Iranian cook Mad-
ame Benshaw who all use an expressive imagina-
tive language (Sennett 2008, p. 193). According 
to Sennett, Julia Child identifies with the novice 
cook writing with clear exact instructions, where 
Elizabeth David in her descriptions writes in a rich 
language taking the reader into the world of the 
master cook. Madame Benshaw's description is 
based strictly on metaphors in order to give each 
physical action heavy symbolic weight and she 
does not use the technical terms of cooking at all. 
Without validating the usefulness of the descrip-
tions, Sennett concludes that the way to describe a 
procedure is a matter of choice and highly depend-
ent on whom the reader is. 

When making and presenting procedural descrip-
tions, it is therefore important to firstly identify 
the readers and their level of skill. I have chosen to 
regard my reader as a carpenter or novice learner, 
having reached a certain level of knowledge within 

23.    This way of using 
procedural descriptions 
has been used as an 
important tool at the 
Department of Con-
servation in Mariestad, 
where approaches and 
methods of craft experts 
(carriers of tradition) 
have been videoed. 
These videos have then 
been used as a basis for 
making descriptions of 
the working procedure 
using text and pictu-
res. One of the first 
examples of making 
paper-based procedural 
descriptions of working 
procedures in traditio-
nal crafts can be found 
in the thesis by Peter 
Sjömar on the process 
of marking and cutting 
the log joint rännknut 
(Sjömar 1988, pp. 96-
99). Another example 
can be found in the the-
sis by Gunnar Almevik 
on how to cut a joint in 
a log building of squa-
red timbers ("procedu-
ren att knuta och dra 
väggplank") (Almevik 
2012, pp. 262-265).
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by defining the criteria of quality of the work. It is 
also necessary to go more into detail and identify 
the properties of the timbers to be used and what 
kind of surface is to be handled. Furthermore the 
conditions on the building site will be of impor-
tance as well as the availability of tools and the per-
sons involved in the particular project.

These specifications adress important factors which 
will help to define the situation to be handled, but 
even though careful preparations have been made 
before starting, there will always be unforeseen 
challenges arising during a project. When build-
ing a new construction there will be a wide range 
of choices based on design and logistics involved in 
the workplace arrangements. In restoration there 
will be a given situation, but where the 'layers' of 
information will not be visible from the begin-
ning. This phenomenon has been described by 
Salvador Muños Viñas in Contemporary theory of 
conservation where he uses the term micro-decisions 
as a way to describe the need to change approach 
when some unforeseen problems arise or mistakes 
are made during the practical work while conserv-
ing a historical object (Muños Viñas 2005, p. 133). 
The decision of which approach to choose, and 
also the decision of changing the approach when 
necessary is based on the awareness of a particular 
situation as a whole. These decisions are difficult 
to articulate before being in the situation, before 
seeing the object and even before removing the su-
perficial layers of the object, such as the panelling 
or floor boards of a building to be restored. 

Even though it is, as Archer writes, 'difficult and 
dangerous' to generalize from this kind of situa-
tion-specific findings, he also argues that the find-
ings should not be turned down as the:

"... research through practitioner action, despite 
its being highly situation-specific, can advance 

or movements24. Another way of capturing work-
ing procedures is to use video recordings of the ex-
ecution of the work. This method is used in many 
contexts and most often by private initiatives pub-
lished on youtube more or less organized25. There 
are also databases such as Inger Degerfeldt's crafts 
dictionary @tt slöjda with instructional videos and 
student portfolios (@tt slöjda web).

Situation-specific

When describing a marking procedure it will often 
be necessary to focus on a specific situation, as it 
is not possible to take all possible situations into 
account when describing what to do or how to do. 
The achieved knowledge will always be situation-
specific in the terms that it is: 

"... pursued through action in and on the real 
world, in all its complexity, its findings only 
reliably apply to the place, time, persons and 
circumstances in which that action took place." 
(Archer 1995, p. 12)

This definition by Archer is used to describe ac-
tion research, but I find it highly applicable on the 
working situations when building new or restoring 
historic timber-framed constructions. These situa-
tions will often be complex and there will always 
be many aspects to consider before deciding how 
to solve the problem. 

When discussing my research with other carpen-
ters they are mostly interested in the practical ap-
plication of the marking methods. The most asked 
questions have therefore been: But what is the best 
method/joint/tool? The most correct answer to this 
is that it depends on the particular situation. But to 
be able to get a little more detailed there is a need 
to specify the situation to be solved, and there are a 
number of specifications of the situations that can 
be made by describing the type of construction and 

24.    IKEA instructions 
are typical examples 
of procedural descrip-
tions using symbolic 
image-language.

25.    Examples will be 
the yuotube channel 
of the craft laboratory 
in Mariestad, where 
there are a number 
of instructional videos 
(Hantverkslaborato-
riet web) and a video 
sequence of the French 
developed drawing (La 
tradition du tracé dans 
la charpente française 
web)
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the experimenting and the evaluation of the mark-
ing procedures. This produces subjective reasoning 
that can only to a certain degree be applied on gen-
eral practice within the field of carpentry, but still, 
as noticed by Archer, this can advance the under-
standing of the practice, and provide material for 
later more generalizable studies. To be able to use 
my own experiences as empirical material in the 
research these will therefore have to be articulated 
and presented.

Experiential record
The designers, Kristina Niedderer and Linden 
Reilly, argue that experiential knowledge can be 
used for research in the creative processes of art 
and design, although it:

"does not easily yield to practices of justification 
and evidence conventionally used in research" 
(Niedderer & Reilly 2010, p. 5). 

There are no clear directions for how an experien-
tial record should be presented, but one example 
is found in a thesis by the English designer Gra-
ham Whiteley (Whiteley 2000). By creating a 
functional and aesthetically appealing prosthesis 
of the human arm/hand, Whiteley proved to be a 
competent and creative designer. As he during his 
research had produced a great number of sketch-
es, he could recapitulate the creative process by 
cataloguing his sketches and using this catalogue 
as reference for his argumentation (Rust 2012). 
Where necessary he included the sketches in the 
thesis to be able to discuss the complex situations, 
and where he needed to show specific aspects, he 
made new drawings. In this way he lets the illus-
trations lead the argumentation and makes his 
methods of observational drawing and creative 
reasoning clearer to the readers. 

I have also produced a number of sketches, but the 
aim for this practice-led research has been to put 

practice and can provide material for the con-
duct of later, more generalizable, studies, provi-
ded the research is methodologically sound, the 
qualifications are clearly stated and the record is 
complete." (Archer 1995, p. 12)

To make the practice-led research methodologi-
cally sound keeping the record complete is a chal-
lenge for the researching practitioner in the practi-
cal experiments. By analysing and describing the 
different situations and the applied procedures 
which are used to solve the situation-specific prob-
lems, it is, however, possible to get more into the 
specific knowledge of the situations. To analyse 
and describe a specific situation is not an unu-
sual approach for the experimenting practitioner 
as he, according to Donald Schön in the Reflective 
practitioner: 

"has an interesest in transforming the situation 
from what it is to something he likes better. He 
also has an interesest in understanding the situa-
tion, but it is in his interest of change.

When the practitioner reflects in action in a case 
[situation] he percieves as unique, paying atten-
tion to phaenomena and surfacing his intuitive 
understanding of them, his experimenting is at 
once exploratory, move-testing, and hypothesis 
testing." (Schön 1983, p. 147)

This is taken from a context of describing the dif-
ferences and similarities between the experiment-
ing of the practitioner and that of the researcher, 
and in this way Schön argues that the experiment-
ing of the practitioner is in most ways similar to 
the experimenting of the researcher.

When I in this thesis present the general principles 
of marking as the underlying rules that guide the 
actions in the procedures, these are not definitive. 
They are based on my own carpentry experiences 
and skills, which have had a major role in both 
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that in some cases both observation, dialogue and 
experiment have been used in the same situation, 
where in other cases there has only been focus on 
one of these. Below I will present the general aspects 
of the methods, and how they have been applied in 
the studies.

Observation is based on the ability of senses (to 
see, smell, hear or feel) and it is closely connected 
to attention. �e attentive person can take in in-
formation when it is there, but the quality of the 
observation is highly dependent on the experience 
and the ability of the observer (Karlsson 2013, p. 
25). By observing it is possible for a carpenter to 
orientate himself within the �eld and to evaluate 
the circumstances of a building. It is a way of map-
ping the state of things.

When scanning a large amount of written sources it 
is a kind of observation, and the question has been 
where it is possible to �nd information about the 

focus on the actual working procedures, and not 
as Whiteley to create a physical prototype. Accord-
ing to Niedderer and Katherine Townsend a way 
to handle this situation is: 

"...to acknowledge, describe, and document the 
applied procedures through text and visual evi-
dence, and to explain the competence employed 
as well as the consequences of doing so" (Nied-
derer & Townsend 2010, p. 8). 

My experiential record consists of descriptions, 
re�ections and photographs from the practical ex-
periments (Appendix B). To be able to describe the 
marking procedures there is a certain amount of 
actions that are problematic to articulate and to 
enter this dimension of craftsmansship is a chal-
lenging but not impossible task.

Methodological triangle

�e methodological tools are based on the concepts 
of observation, dialogue and experiment26 (Figure 4). 
When making procedural analyses and descriptions 
there is a continual change in the attention between 
observation, dialogue and experiment, which is due 
to the practice-led nature of the research. 

�e �rst phase of the studies has been to create a 
knowledge platform from di�erent kinds of sources, 
before I started on the more intensive experimental 
phase, where I have designed and built a timber-
framed gazebo. On this construction I have tested 
the identi�ed marking procedures from written 
descriptions and from my own observations and 
dialogues with practitioners. During the experi-
ments, and after, I have evaluated the outcomes of 
the experiments in terms of e�ciency and function-
ality. �ese experiences have also provided further 
knowledge for how to apply the marking procedures 
in di�erent situations and this has resulted in more 
deepened observations and dialogues. �is means 

OBSERVATION

EXPERIMENT

procedural
analysis

DIALOGUE

Figure 4.  �e metho-
dological triangle of 
observation, dialogue 
and experiment and 
how they are interre-
lated.

26.    �ese three concepts 
have been de�ned and 
used by Tomas Karls-
son, another PhD stu-
dent in craft research 
at the department of 
conservation, in his li-
centiate thesis (Karlsson 
2013, p. 25).
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Figure 5.  Two stills 
from working se-
minars. (left) The 
marking with plumb 
line on reused timber 
in France 2006. (right) 
The marking using 
a carpenter's square 
from the Japanese 
tradition in Germany 
2007.
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kinds of working seminars, when it has been pos-
sible to observe the actual execution of a procedure 
demonstrated by an expert or by a fellow carpenter. 
Shortly afterwards I have often been able to repeat 
the procedure myself (participating), internalizing 
the actions, making it into my own procedure, and 
thereby letting me understand the importance of 
specific movements or details. 

Video recordings and photographs have been used 
to be able to catch the movements and positions of 
the expert, timbers or tools in the demonstrations 
(Figure 5), and by videoing my own practice it has 
also been possible to observe myself at work. There 
are, however, some complicating factors involved 
when videoing. It is very difficult to catch the right 
angles and details in the moment of execution, as 
it is often done rapidly, as the expert's hands or 
body happen to hide the action for the camera and 
as the light rarely is optimal for seeing the details. 

practical application of marking procedures. I have 
been collecting the identified descriptions for be-
ing able to study these in depth and to be able to 
make comparisons between the descriptions. When 
visiting different kinds of timber-framed buildings, 
I have observed the state of the construction, what 
kind of construction and whether or not it contains 
information of interest for the studies. Observation 
of practice has also been a valuable approach, as it is 
possible to observe other practitioners' actions when 
working. These situations are found in different 
kinds of working seminars, when visiting building 
projects and in some educational situations. When 
taking part in a working seminar there is often a 
possibility to work side by side with other carpen-
ters, and as such it can be considered as active par-
ticipating observation involving some kind of dia-
logue. To describe the working procedures in steps 
has for me been a useful approach in the different 
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to make additional drawings/sketches and to fully 
evaluate the information it will be necessary to test 
the descriptions in practical experiments. When 
studying the carpentry literature I have tried to 
separate the described processes into understand-
able and connected procedures. This has been 
done by putting in numbers in the texts followed 
by numbers in the corresponding images (Figure 
6), and it has been a way to understand and inter-
nalize the knowledge. It is also possible to create 
some kind of dialogue with historical buildings by 
comparing the traces and details found in the his-
torical buildings with the traces that appear in the 
building process of similar constructions (Lassen 
2007). A possible dialogue between the investigat-
ing carpenter and the historic carpenter is thereby 
obtained by investigating and analysing on the one 
hand, and by building and testing on the other 
hand, which makes a basis for an active reflection.

A fulfilling dialogue demands a mutual under-
standing of the specific field, and therefore the 
ability to visualize practical situations has been 
important when discussing marking methods and 
skills. In the dialogue with carpenters there is of-
ten a challenge of language, which makes the pres-
ence of practical situations even more urgent. In 
the dialogue with written sources and buildings a 
challenge has been that the text or construction 
cannot fill in additional comments or explanations 
when the mutual understanding is not obtained. 
Furthermore the text is unable to change its mind 
if something is described wrongly.

Experiments in the sense of testing and evaluat-
ing working procedures and approaches must be 
considered as a natural method for a practitioner. 
This method will be used in situations when devel-
oping efficient approaches, or in situations where 
the practitioner does not have enough experience 

Another aspect is that the procedure will only be 
demonstrated once, and often it has therefore been 
important for me to see and understand what the 
expert is demonstrating, which is not always pos-
sible when watching the process through a video 
lens. Another practical aspect is the ability of hav-
ing the video camera ready and nearby in the right 
moment. 

Photographs have been used more than video, 
but in many cases when evaluating the working 
seminars, I would have needed many more specific 
details, in other cases the photos or videos do not 
keep sufficient quality to show the wanted details, 
often caused by too rapid movements or difficult 
light situations.

Dialogue in this context implies that two or more 
parts are having an exchange of ideas, experiences 
and information. This involves listening, trying to 
take in the information, making it useful and un-
derstandable for one-self, asking follow-up ques-
tions to explanations, and also to explain when one 
does not agree from one's own experiences. 

This is an important part of the communication of 
practical knowledge. When I have been talking to 
a carpenter about how to approach a building pro-
ject, or how to solve a situation-specific problem 
it is a matter of dialogue. In most situations it has 
been possible to come to a mutual understanding 
or even agreement. In some cases it has been nec-
essary to make sketches of the discussed situation 
or to test different possibilities to be able to have 
a fulfilling dialogue. Dialogue can also be used 
when working on written sources and descriptions 
(Molander 1996, p. 84), as it will involve a great 
deal of visualization to be able to translate texts 
and illustrations into an imagined working situa-
tion. When reading a text it will often be helpful 



Figure 6.  Two ex-
amples of the way the 
literature has been 
studied by making 
steps in a text by Will 
Beemer (left) and 
Glenn Dodge (rigth) 
(Beemer 2004a, p. 8; 
Dodge 2010b, p. 16).
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which is a straightforward process and has a lot in 
common with action research. This definition can 
be compared to the way of describing experiments 
by Donald Schön, as he uses the term exploratory 
experiments to describe what Gedenryd defines as 
experiment (Schön 1983, p. 147). Schön's term hy-
pothesis testing experiments will instead be simi-
lar to Gedenryd's exploration and also to Archer's 
definition af action research. 

In my experiments I have used an experimental and 
open-minded approach, which makes it more dif-
ficult to prepare for the experiments as the field to 

or feels insecure for some reason. Experiments will 
often build on the knowledge obtained by obser-
vation and dialogue, and as defined by Gedenryd 
the inquiry can either be based on exploration or 
experimentation, where: 

"exploration can be seen as a 'limited' version of 
experimentation ...  By making experiments you 
physically test your ideas in the world, instead of 
trying to figure out in your head what will hap-
pen." (Gedenryd 1998, p. 126). 

Exploration will therefore be more in the sense of 
testing a specific hypothesis in a practical situation 



enced procedure, adding or questioning some of 
the steps (Figure 7).

This demands a careful documentation which 
here is represented by an experiential record based 
on a working log book or diary, photographs, 
video sequences, my memories and reflections of 
the process and of traces found in the finished 
construction. The use of the log book has been 
of great importance in the work on summarizing 
and reflecting on the differences in methods and 
tools, and by having the pictures and the finished 
building it has been possible to a large extent to 

be investigated is unmapped. It is important to be 
open-minded to be able to widen the borders of the 
field or to be able to question former structures.

In the experiments on the timber-framed gazebo 
I have used a number of different methods, joints 
and tools in the same construction. I have tested 
existing descriptions of marking procedures. In 
some cases these have been my interpretation of 
a text but in other cases rather well-functioning 
learning resources. During and after these experi-
ments I have been re-evaluating the procedures by 
making a step-by-step description of the experi-

Figure 7.  These two 
scanned pages from 
the log book are ex-
amples of the way of 
making notes on the 
working procedures, 
by making numbered 
text-based step-by-
step descriptions with 
additional simple line 
drawings and by using 
the numbers of the 
steps in the illustra-
tions.

45



27.    The first part of 
this review is inspired  
by a paper written by 
Gunnar almevik, Pat-
rik Jarefjäll and Otto 
Samuelsson (Almevik, 
Jarefjäll & Samuelsson 
2013).
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pology, where cultures and traditions are studied, 
and where observing and interviewing persons or 
groups are common, which is an approach I have 
used in the working seminars with a focus on why 
and how. In the experimental parts of the study 
there are also similarities to other practical fields 
such as arts and design as well as music and thea-
tre. Parts of these fields focus on the creative pro-
cess of making or performing, which emphasizes 
that the researcher needs practical experience and/
or practical ability to be able to draw qualitative 
conclusions from the studied situations. Within 
these fields there are found examples of using the 
created product such as art installations or musi-
cal performances as results. This challenges the 
reviewing process and to make the outcomes of 
the research transparent, as focus is on the practice 
of the creator or performer. There are here simi-
larities to the historical situations when examining 
the practice of a craftsman (svendeprøver) to obtain 
a degree as 'journeyman' or 'master', which also 
might be an interesting aspects to consider when 
evaluating the outcomes in craft research.

Previous research

There are research environments with aims and 
approaches which are closely related to craft re-
search27 and to the field and methodology of this 
thesis. Throughout the past decade the Art and De-
sign Research Centre at Sheffield Hallam Univer-
sity has been developing methods to work with the 
experiential processes of creative craft production. 
Nicola Wood has been working with the problems 
of capturing and passing on the skilled knowl-
edge of expert craft practitioners, and together 
with collegue researchers, Chris Rust and Grace 
Horne, Wood has furthermore studied how to use 
learning resources to bridge the gap between the 
knowledge of an expert and a novice (Wood 2006; 

recapitulate the important parts of the building 
process. The record has been presented in a chrono-
logical order with some exceptions concerning the 
joinery and some parts of the roof construction.

Experiments are therefore different from profes-
sional practice, as the aim is knowledge and the 
product a means to reach the aim (Karlsson 2013, 
p. 122). It is difficult to talk about true or false, as 
there always many undefined factors involved. In 
the experimental phase the evaluation of potential 
mistakes is challenging, and it can be difficult to 
define what made the results functional or not.

Field of Inquiry

For craft research there is no defined methodology, 
and to be able to find and use appropriate methods 
and approaches the neighbouring academic fields 
have been identified. 

For the studies of timber-framed buildings there 
are many similarities with building archaeology, 
which is the field that usually carries out the docu-
mentation of historic buildings, but the difference 
will be the addition of the practical knowledge 
about the working procedures used for making 
the studied buildings. In architectural engineering 
there is a focus on the technical aspects and struc-
tural behaviour of timber-framed constructions, 
investigating with how wooden structures work 
and how to restore and/or improve historical build-
ings. This is important knowledge when preparing 
and designing constructions, but it does not usu-
ally focus on how to make the structures. Within 
the field of mathematics descriptive geometry is 
used as an important tool for solving mathemati-
cal problems, and this method is closely related to 
the problem solving of spatial problems in carpen-
try. There are similarities to ethnology and anthro-



Wood, Rust & Horne 2009). At the Norwegian 
University of Technology and Science (NTNU) a 
thesis by the carpenter and archaeologist Harald 
Bentz Høgseth makes interpretations of the physi-
cal traces from historic craftsmansship using a 
methodology based on combining 3D modelling 
and Sutton Movement Writing, a notation systems 
of bodily performance (Høgseth 2007). At the de-
partment of Conservation and the Craft Labora-
tory at the University of Gothenburg there is a 
number of exploratory and experimental research 
projects which deal with developing methods for 
self-observation using event logs and visual graphs 
to investigate the aspects of procedural knowledge 
in crafts (Almevik, Jarefjäll & Samuelsson 2013; 
Almevik & Melin 2013; Sjömar 2013). Here other 
PhD projects also focus on understanding and de-
veloping procedural knowledge. Tomas Karlsson 
uses a systematic approach based on operational 
plans for separating the process of manufacturing 
of a wooden door, whereas the research project of 
Tina Westerlund focus on making a survey of a 
gardener's propagation methods (Karlsson 2013; 
Westerlund 2013). There are a few papers which 
specifically focus on the craft of timber framing 
such as Conservation of Historic Building-Trades 
Education: A Timber-Framer's View by the Ameri-
can timber framer Rudy R. Christian (Christian 
2002), but even if Christian is a skilled craftsman 
this paper only provide little information about 
how to do. Another paper is Historic Carpentry in 
Europe: Discoveries and Potential by the engineer 
Vit Mlázovský and master carpenter Petr Růžička, 
who argue for the value of historical knowledge 
and skills focusing on working methods and tra-
ceology28, which is a term for finding and ana-
lysing the traces from tools in historic buildings 
(Drdácký, Mlázovský & Růžička 2004).

Many publications within the field have focused 
on making surveys of the different types of con-
structions and on defining regional differences and 
historical development. One of the latest examples 
is the Atlas of vernacular architecture mapping the 
extents of timber framing in the world as well as in 
Europe (Vellinga, Oliver & Bridge 2007, p. 30). In 
Sweden this field originates from the massive em-
pirical and ethnological studies led by Sigurd Erix-
on and published in 1947 in Svensk Byggnadskultur 
(Erixon 1947). The focus was to describe the de-
velopment of the built environment and to make 
typologies of the building types, and this work is 
a good example of typologies and classifications of 
buildings and construction types.  This approach 
has since been used and developed by other re-
searchers such as Peter Sjömar in his thesis Byg-
gnadsteknik and timmermanskonst and Finn Werne 
in Böndernas bygge (Sjömar 1988; Werne 1993). 
Sjömar is one of the first researchers to focus also 
on the making of timber buildings in Sweden, and 
he has presented some procedural descriptions of 
the marking and cutting of log construction joints 
from very detailed studies on historical buildings 
(Sjömar 1988, p. 96). Also in a Swedish context 
the work of Gunnar Henriksson Skiftesverk i Sver-
ige has focused on construction details and work-
ing procedures, including a geographical overview 
of where the different types of constructions are 
found (Henriksson 1996, p. 55). 

In an international perspective there is a lot of re-
search published on historical buildings. The Glos-
sary of Prehistoric and Historic Timber Buildings is 
a well-structured and useful survey of the terms 
in nine European languages, as a co-operation be-
tween historians and archaeologists from the in-
volved countries in Northern and Central Europe 
(Vollmer & Zimmermann 2012). The last chapters 

28.    The term traceo-
logy is usually con-
nected to archaeology 
and used on mainly 
stone tools, but has 
in this context been 
applied on also timber 
surfaces.
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been further investigated in Stolpverket i logen på 
Maglö which is a case study on a Swedish three-
aisled timber-framed barn with a focus on how 
the barn was built (Lassen, Melin & Lange 2010). 
Also Middelalderlige kirketagværker i Sydvest- og 
Sønderjylland by Per Kristian Madsen, which is a 
study on the roof constructions of medieval Dan-
ish churches, includes reflections on the marking 
procedures and a discussion on whether or not 
green timber was used in the marking situations 
(Madsen 2007, p. 29).

This literature has been been useful when defining 
timber framing and when making the terminol-
ogy. The typologies and classifications of construc-
tions, solutions and tools do also contribute to the 
knowledge about the historical craft skills, but in-
formation about marking procedures is rare. The 
authors were architects, historians or engineers and 
to describe the practical knowledge was outside the 
scope of their research, which might also be caused 
by the fact that they did not have detailed knowl-
edge about the execution of the work. This is where 
the field of craft research aims at describing how 
things are built and how to carry out the work.  

Most of the information on carpentry skills is found 
in contexts where the authors are carpenters them-
selves. These often only describe one way of solving 
particular problems without making reflections on 
other possibilities. An example of this is Reising av 
Stavkonstruksjoner - Sjur Hartveit in memoriam by 
Arne Berg, which is a description of how to build 
grindverk (see Figure 1) based on the memories of 
the carpenter Sjur Hartveit (Berg 1984). A similar 
example is August Holmbergs byggnadslära edited 
by Peter Sjömar and Lena Palmberg, which is also 
based on the memories of a carpenter, and includes 
a number of explaining illustrations of the working 
procedures (Holmberg 2006). 

called techniques and tools have been useful for 
defining the terminology of this thesis, although 
there from a carpenters point of view are lacking 
a lot of terms and definitions (Lassen 2013). In 
England there are several surveys of historic tim-
ber-framed constructions. One of these is English 
Historic Carpentry by Cecil Hewett which is an im-
pressive survey, where he has coined a number of 
timber framing joints and constructions (Hewett 
1997). In France and Belgium the architects An-
dre Corvol, Patrick Hoffsummer and Frédéric 
Épaud among others have been studying historic 
timber-framed constructions and published large 
surveys of mainly medieval church roof construc-
tions (Corvol & Hoffsummer 2009; Épaud 2007). 
In Germany the historian Hermann Phleps has 
presented a historical survey in Alemanische Holz-
baukunst (Phleps & Mix 1967). Hantwerkliche 
Holzverbindungen der Zimmerer by Manfred Ger-
ner is a survey and collection of historical joints 
with defined proportions which are very general-
ized (Gerner 1998). Together with Hans-Tewes 
Schadwinkel and Günther Heine, Gerner has also 
published Das Werkzeug des Zimmermanns which 
is a survey of  historical carpentry tools (Schadwin-
kel, Heine, & Gerner 1986). The survey of Bulhuse 
by Mogens Clemmensen from 1937 is an early sur-
vey of plank walled constructions (Clemmensen 
1937). The paper Jyske og Fynske Herregårdslader 
by Hans Henrik Engqvist present surveys of three-
aisled timber-framed barns in Denmark  (Engqvist 
1987) and here there is important information 
to be found of how large historic timber-framed 
structures were built in Denmark. Ulrich Lange 
has undertaken research on Swedish barns and in 
Ekonomibyggnader på skånska herrgårdar he rea-
sons about the connection between the Danish 
and Swedish traditions (Lange 2008), which has 

48



The Norwegian carpenter Jon Bojer Godal has 
published his research on historical building 
methods and constructions from a carpenter's 
point of view. Beresystem i eldre norske hus is a use-
ful presentation of how timber-framed construc-
tions work (Godal et al 2009), and it also includes 
a short chapter discussing how to do the marking 
using  marking templates and measures. The Nor-
wegian carpenter Trond Oalann, who has worked 
with carriers of tradition within the field, has also 
described the methods and outcomes in the report 
Stipendiat i tradisjonell tømring (Oalann 2006). 

La charpente et la construction en bois by the French 
society of carpentry journeymen (Société des 
Compagnons Charpentiers des Devoirs du Tour 
de France), is a massive work which more or less 
includes everything within the world of a carpen-
ter. It was published in 11 volumes 1979-1991 as a 
part of Encyclopédie des Métiers and contains about 
5000 pages. It is written by master carpenters 
within the trade and the information found here is 
highly regarded among carpenters and has there-
fore been useful for this study. 

Throughout the last 30 years there have been 
published a number of books and papers mostly 
within the American association Timber Framers 
Guild (TFG). Many of these contain descriptions 
of methods and procedures and they are more a 
kind of Do-It-Yourself books or descriptions (So-
bon 1994; Benson 1995; Chappell 1998). In the 
TFG journal Timber Framing there are also some 
examples of surveys of historical and modern lay-
out and marking methods, and the series of papers 
Timber Framing for Beginners I-X by Will Beemer  
must be considered as important craft research 
within the field of marking timber-framed con-
structions (Beemer 2002, 2003, 2005a).

It can be critical to distinguish between previous 
craft research and what can be defined as written 
sources and literature on timber framing working 
methods, and in the literary review (see chapter 3, 
p. 51-71) many of the described books and articles 
could have been also mentioned as previous research. 
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studies on historical buildings and an overview of 
my experiments are briefly presented.

Written sources and literature

I have been scanning the written sources and lite-
rature for descriptions of marking procedures. This 
has resulted in a collection of descriptions which has 
been separated into areas within the field of marking 
procedures, such as: transferring methods, joints, 
tools, graphical and trigonometrical compound 
joinery. Many of the sources contain information 
of more than one of these areas, and in the follow-
ing they have been organized according to the time 
of publishing with some exceptions due to regional 
connections29. The sources have furthermore been 
separated into two groups where the first focus on 
only marking procedures, and the second focus on 
the layout (and marking) of compound roofs.

Introduction
The knowledge about the executing skills of 
marking procedures is found in different kinds of 
sources and a big part of the survey has been to 
orientate myself within the field. As I am not (yet) a 
master of timber framing this orientation has been 
a schooling or training in the trade, a possibility 
for me to learn and understand the variety and 
complexity involved in the process of marking the 
timbers and in the surrounding procedures within 
the art of carpentry and timber framing.

Some of these sources have been more informative 
than others, but when the focus of the study is to 
make a survey also subtle information is to be con-
sidered important. This chapter is structured as a 
presentation of my process of learning the trade of 
marking the timbers. Firstly I present the survey 
of the written sources and literature, secondly the 
working seminars from my journeys, and last the 

Chapter 3 - LEARNING THE TRADE

29.    The three French 
encyclopaedias have 
been presented to-
gether, although some 
of the English, Ger-
man and American 
sources would chro-
nologically come in 
between. 
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bob with the line and let out just as much as the 
thickness of the timber, as if the pieces did not 
touch the line all the way through." This describes 
how to place the plumb line in the meeting, and 
when describing how to register the irregularities 
he goes on: "looking at the point furthest away 
from the line, which one takes with the dividers, or 
with the marking awl, & the distance which there 
might be, where the line does not touch, one adds 
to in the length of the piece where the tenon is 
(or else the piece will be too short)." When know-
ing the marking procedure of the plumb line, this 
description is informative although difficult to 
visualize. In 1837-1841 another French engineer 
Amand Rose Émy publishes Traité de l'art de la 
charpenterie in two text volumes and one Atlas 
with illustrations (Figure 8), which is the first ex-
ample of an illustrated description of the marking  
with the plumb line with a how-to-do perspective 
(Émy 1837, p. 306, 1841, pl. 27). Émy's descrip-
tion is not so highly regarded among French car-
penters as he was not a carpenter himself30 (Lion 
& Amar 2008). His procedure is described using a 
lot of words which makes the procedures difficult 
to follow, but the descriptions are precise and use-
ful. Émy is also one of the few who have included 
a description of how to mark a specific scarf joint 
in full scale layout.  In Traité théorique et pratique 
de charpente from 1895, the carpenter and master 
of Trait31, Louis Mazerolle, presents another good 
description of the same marking situation (Figure 
9). He uses more clearly defined steps than Émy, 
and both two-dimensional and perspective views 
in the illustrations, which makes the procedure 
more easy to follow (Mazerolle 1895).

In Civil architecture or a complete theoretical and 
practical system of building from 1836 by the North 

There are a great number of encyclopaedias of 
carpentry to be found, and during the last dec-
ade several of these have been scanned and made 
accessible on the internet by digital database ser-
vices and libraries throughout the world. Many 
of these embrace the entire world of building or 
engineering while others focus 'only' on carpentry 
or wooden structures. In both cases the structure 
of these works mostly starts with the properties of 
the timber/wood, the tools and the joints, followed 
by the walls, the floors, the doors and windows, 
ending up with the layout of compound roofs and 
staircases. Often they do not go into details about 
the execution of the working procedures, and es-
pecially not the marking of the timbers. But there 
are some exceptions.

Marking procedures

The first source with information of marking pro-
cedures is found as early as 1627, when the French 
engineer, Mathurin Jousse, shortly describes the 
procedure of marking the timbers in L'art de la 
charpenterie, although he does not use illustrations 
for this, which makes the description difficult to 
visualize: 

"Quand on voudra piquer le bois, il faudra 
prendre le plomb avec le filet, & laisser autant 
d'epaisseur de bois comme il s'en faudra que les 
pieces ne touchent le filet tout au travers, regar-
dant l'endroit le plus éloigné du filet, que l'on 
prendra avec le Compas, ou avec le Traceret, & 
la distance qu'il y aura que le filet ne touche, 
on l'ajoûtera au long de la piece ou est le Tenon 
(autrement la piece se trouveroit courte) ; on le 
piquera avec le traceret... " (Jousse 1751, p. 14). 

Jousse here describes the complex situation in text 
only. His way of writing is difficult to read as he 
uses phrases such as: "one must take the plumb 

30.    Generally Émy 
does not use perspective 
views, but he shows the 
situations from many 
two-dimensional views, 
which might be why he 
has been critized for be-
ing too academic.

31.    'Trait' is a French 
term for the art of 
marking the timbers in 
timber-framed construc-
tions often involving 
compound joinery.
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Figure 8. (above) Émy's illustration from the Atlas of how to mark an inclined 
meeting with a diminished housing using the plumb line as a vertical reference 
(pl. 27). He uses centerlines to position the timbers on top of the floor lines and 
a wooden straightedge to be able to use the plumb bob on the line. He demon-
strates four variations of the same situation in plan view; the finished joint, the 
floor lines and the timbers with and without the marking tools and procedures, 
where the last two have also a two-dimensional section. He shows all the places 
(here 7) where the plumb bob is to be used, and for marking he uses the point of 
the dividers to also show the direction from where the timber should be marked. 
There are more illustrations of how the joinery is going to look like as well as the 
marked meeting, and in the text book he describes the procedure on a bit more 
than 6 pages using numbers and letters to show in the illustrations what is descri-
bed in the text. (right) Émy's illustration of how to mark a scarf joint in a full scale 
layout (pl. 24). This procedure seems possible but quite elaborate, and it gives a 
good illustration of all there is to think about when marking the cutting details for 
a complex joint in one go. Amand Rose Émy (1841).



Figure 9. Mazerolle's illustration of a similar situation with an inclined meeting consists of four different views of the same situation, with two two-
dimensional views and two perspective views which are interconnected by the principles of developed drawing. One of the perspective views shows 
the already cut tenon with a barbe and apart from the waney edge on the receiving timber there is not so much difference between Mazerolle and 
Émy's way of illustrating the procedures. In their procedural descriptions they present one situation, where all information is gathered, and they use 
letters to guide the readers. The text by Mazerolle is, however, more straightforward than the one by Émy. Louis Mazerolle (1895).

also found in Todd's Country homes and how to save 
money, another American publication from 1870 by 
Sereno Edwards Todd (Todd 1870, p. 255).

The Scandinavian, German and English encyclo-
paedias by authors such as Herholdt, Sommer-
feldt, Broch, Rothstein, Nicholson and Schübler 
do not include any specific descriptions of how to 
mark the timbers. But in another kind of manual 
the first Swedish description of a marking proce-

American architect Edward Shaw there is also 
found a brief description of marking procedures, 
which he calls the square rule and the scribe rule.  
This is the first description of the use of square rule, 
and when describing the scribe rule, Shaw mentions 
two methods tumbling and double cutting, which are 
different from the methods in the French descrip-
tions (Shaw 1836, p. 143).  Information about the 
differences between the scribe and the square rule is 
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Figure 10.  (above) �e 
way of making a level 
�oor for the full scale lay-
out, where the di�erent 
lines and measures are 
de�ned. (right) Further-
more there are some des-
criptions of how to mark 
the timbers by squaring 
the lines up from the 
�oor. �is is described 
in numbered steps, and 
the illustrations are schematic and without showing the tools. 
Nielsen et al. (1944)

32.    Construction where 
the walls consist of 
vertical planks of 3-4 
inches standing close 
together. 
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is no clear de�nition of how to perform the mark-
ing procedures. �ese sources have  been useful to 
be able to de�ne the �eld of carpentry. �e Dan-
ish book Tømrerarbejde i praksis is another good 
example of this, which also includes examples of 
svendeprøver (test pieces of work for a person �n-
ishing his apprenticeship). �is involved drawing 
and building either a wall, a part of a staircase or 
a part of a hip or valley roof construction (Jensen, 
Holck & Christensen 1945, p. 233).

In 1967 Lærebog for tømrerfagets lærlinge was pub-
lished providing the �rst Danish example of a 
regular learning resource with a number of practi-
cal problems for the carpentry students to solve. 
Here are also included illustrations of how to deal 

dure is found in Byggmästaren på landet by J. M. 
Bong. Bong presents a very brief and unillustrated 
description of how to layout and mark a timber-
framed roof construction onto a log construction 
(Bong 1883, p. 10). �is source is no encyclopae-
dia, and it is special in the sense that it contains 
detailed information of how to work with log and 
resvirke constructions32. 

In Husbygningslære II. - Tømrerarbejde from 1920 by 
the Danish author Kaare Kristensen, the marking 
process is separated into two; opsnøring (layout) and 
tilridsning (marking). Kristensen mentions the use of 
�oor layout, centerlines on the timber, the carpenter's 
square and wooden marking templates for the joinery, 
but there are no illustrations of these tools or proce-
dures (Kristensen 1920, p. 57). In 1922 the Swedish 
organization Hermods Korrespondensinstitut pub-
lishes Byggnadskonstruktionslära (för timmermän), 
a correspondence course for carpenters. Today this 
can still be considered as the best Swedish educa-
tional learning resource for building timber-framed 
constructions, but again there are no direct descrip-
tions of the marking procedures (HKI 1922).

�e above mentioned books by Kristensen and 
Hermods Korrenspondensinstitut from about 
1920 are examples of literature more directed to 
carpenters, and in the 1940's the technical educa-
tions, led by prominent persons like Peder Nielsen 
and Gregor Paulsson in Denmark, Norway and 
Sweden, published books for carpentry students 
such as Tømrer- og Bygningssnedkerarbejde, Fagbok 
for tømrere and Träbyggnadskonst (Paulsson et al 
1940; Nielsen 1944, p. 290; Paulsson 1938). �ese 
books have a similar structure to the older ency-
clopaedias with some updated information, and in 
Fagbok for tømrere there is a description of how to 
layout and mark a roof truss from a full scale lay-
out (Figure 10), whereas in Träbyggnadskonst there 



Figure 11. The illustration used 
in the Danish learning resource to 
describe the marking procedures are 
based on the use of the carpenter's 
square. It is used to both find the 
location mark and to also transfer 
the directions of the faces from the 
receiving timber to the adjoining 
timber. The illustrations are very 
clear and informative using two-
dimensional views, and there are 
only very short texted descriptions 
of each step. Tømrerfaglærernes op-
gave og lærebogsudvalg (1967).
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with irregular timbers using the carpenter's square 
and the floor or the face of the timber as reference 
(Figure 11). 

A German example of educational literature will be 
Der Praktische Zimmerer by Fritz Kress from 1940 
which is an informative description of the field of 
the carpenter (Kress 1940, p. 69). Kress is one of 
the few who actually describes different methods for 
how to approach the marking situations, where he 
distinguishes between four main methods: Das An-
ziehend der wand, den Abbund nach dem Vertrag, die 
Auflage and das Abschnüren. In a note he adds that 
there are actually 10-12 methods, which cannot be 
considered as 'pure marking methods', but he does 
not describe this in detail. He uses two-dimension-
al illustrations of the full scale layout shown from 
above separated into different steps (Figure 12). He 
describes the blockgerüst which is a kind of låsbænk, 
but the actual marking is not really described. He 
describes the use of different types of marking tem-
plates for joinery, where irregular timbers are not 
considered (Figure 13).

The previously mentioned Encyclopédie des metiers 
- La charpente et la construction en bois from 1979-
1991 is important educational literature, and also 
here the use of the plumb line for transfer by ref-
erence has been described thoroughly and educa-
tionally (LCCB 1979, p. 270), although it does not 
use procedural descriptions (Figure 14). 

During the last 20-30 years there have been pub-
lished a number of educational books, which are 
meant to be used in the technical training of ap-
prentices/carpenters. Of these the best and most 
educational procedural descriptions are found in 
the new version of the above mentioned Lærebog for 
tømrerfagets lærlinge from 1967. In 2005 it had been 
edited into several books with more illustrations 

Figure 12. Fritz Kress describes four different methods for how to layout and mark the 
timbers in the wall frames of timber-framed constructions. These illustrations show six 
steps in the layout based on Abbund nach dem Vertrag using a straight lath which is nailed 
on top of the posts (instead of the sill beam), to mark for the post tenons and braces. The 
actual marking procedures of the joinery is not described. Fritz Kress (1940).

Figure 13. Kress has also 
described different types of 
marking templates which are 
used for marking the cutting 
details. It is interesting to no-
tice that all the templates pre-
sented here use the face of the 
timber as reference. The use of 
reference lines is not even men-
tioned. (top) A similar type as 
the Norwegian ku-template is 
described as a 400 years old 
type of template. (center) The 
winkellehre (square template) 
both used for mortice and 
tenon and for lapped joinery. 
(bottom) A miter template 
used for braces and collar ties. 
Fritz Kress (1940).



33.    Here only some of these 
books are mentioned.
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and a more educational structure where step-by-
step descriptions areused more explicitly. Træsam-
linger og lette konstruktioner focuses on the wall and 
floor frames in the main construction (TLK 2005, 
p. 70). It provides a collection of the common joints 
and describes the basics of timber framing, how to 
handle the tools and how to mark irregular tim-
bers by vertical line transfer and also how to mark 
mortice and tenons with a specific ko-template or 
wooden straightedges (Figure 15). 

During the last 30 years there has been a revival of 
the practical knowledge of building timber-framed 
constructions, and these sources have been of great 
importance for my research. The North American 
Timber Framers Guild (TFG), founded in 1985, 
quarterly publishes the journal Timber Framing 
where some of the most important sources of knowl-
edge surveys and method studies are found. In the 
beginning of the 1980's and 1990's a number of 
books were published on the use of the square rule 
layout methods33. Building the timber frame house – 
the revival of a forgotten craft by Tedd Benson han-
dles the practical aspects of how to mark the timbers 
using plywood templates for the joinery (Figure 16). 
He uses not numbered step-by-step descriptions to 
explain the approaches, which makes them clear 
and educational. Benson finishes the descriptions of 
how to mark the joinery with reflections on how to 
deal with irregularities but this is more a description 
of where to place the irregularities for mortice and 
tenon joints (Benson 1995, p 58). 

Also Timber frame construction – all about post-and-
beam building by Jack Sobon and Roger Schroeder 
contains information of how to mark and cut the 
joinery (Sobon & Schroeder 1984), and the later 
Build a Classic Timber-Framed House is considered 
as one of the best books describing the practical 
applications of square rule layout (Sobon 1994). 

Figure 15. In Træsamlinger og lette konstruktioner there are many more illustrations and 
descriptions of procedures. (left) Here is one example of how to first transfer the location 
mak using the heights from the reference face, and then to use the carpenter's square for 
line transfer. (right) Another description are the different ways of how to mark the mor-
tice and tenon joint when laying out and marking the collar tie-to-rafter joint in roof trus-
ses. Firstly there is a description of how to use the ko-template from the upper reference 
face. As an alternative method the use of wooden straightedges as marking templates is 
also shown but here using the lower face as reference. Erhvervsskolerne (2007).

Figure 14. In this massive work there are many illus-
trations including information of where to be standing 
while marking as wells as how to deal with convex and 
concave faces. It is mostly general information about 
the methods and approaches, using examples of situa-
tions to describe every aspects in the world of a French 
carpenter. The procedures are not clearly defined and 
there are no step-by-step descriptions. 
Encyclopédie des metiers (1979). 



TFG has also published some 'anthologies' where 
important papers from the journal have been col-
lected, and especially the latest book Timber Fram-
ing Fundamentals is a very good introduction to 
the art of timber framing (Rower 2011). Here a 
part called scribing based on a number of papers 
by Will Beemer make the core of the layout and 
marking procedures (Beemer 2011b, p. 147). Here 
he has gathered and compared different methods 
within what he calls scribing, which are mapping, 
tumbling, double cutting, plumb bobbing and bub-
ble scribing (Figure 18). 
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Sobon has also described his marking procedure 
for full scale layout in the series of papers The Eng-
lish Barn in America (Sobon 2006a, p. 9; 2006b, 
p. 12), where he describes the use of tumbling for 
also not right-angled timbers (Figure 17). Sobon 
has furthermore published a great number of ex-
amples of historical timber framing joints in short 
papers in the Timber Framing journal called joint 
addendum, which have also been published in His-
toric American Timber Joinery (Sobon 2002) with 
good explanations to complicated joints based on 
functionality and frequence.

Figure 16. Tedd Benson presents different types of plywood templates that can be 
used for marking the cutting details of the joinery where the layout method is square 
rule (distance layout). Three different types of templates for scarf joints are presented 
with information of how to make the templates (above) and the descriptions are 
based on the use of perfect timbers. Benson uses plywood templates for most types 
of joints, and the template for the housed dovetail (below) using a fence / stop from 
the inner face of the timber makes the marking procedure efficient. Here it is rather 
uncomplicated to hold the template in level when marking even on irregular tim-
bers. Tedd Benson (Jamie Page) (1979).

Figure 17. With these two illustration Sobon explains 
how he can also use the layout procedure of tumbling 
for inclined meetings. Instead of line transfer he used 
the blades of the carpenter's square to sight along by eye.
Jack Sobon (2006)
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Figure 18. Will Beemer is one of the few authors who have described more than 
one method, and in his series of papers most of the marking procedures are des-
cribed in general terms. (above left) Mapping is described in only one illustration 
using level lines to be able to get the location mark right. (left) In a description of 
the method of tumbling, Beemer problematises the situation and shows how to 
measure the distance between the reference lines on the receiving timbers instead 
of actually tumbling the adjoining timber. (left below) Beemer has illustrated the 
principle of what happens in double cutting using two-dimensional views without 
showing tools. These methods are all described on few pages using one illustra-
tion for each, whereas the method which he calls plumb bobbing is described on 
six pages. (above right) This description focus on how to mark a centered brace 
tenon where the post and brace have different dimensions. He uses perspective 
views and photographs to describe the different steps in the procedure which 
generally works well. (below right) In another paper he furthermore describes the 
situation when marking round log timber-frames, and by using photographs he 
describes the use of bubble scribers and mitered joinery.
Will Beemer (2005-2006).



There are other authors who have been writing 
about the layout and marking procedures in the 
Timber Framing Journal. In Plumb line scribe 1 by 
Glenn Dodge there are very instructive two-dimen-
sional line drawings of the procedure with texted 
descriptions in the illustrations (Dodge 2010a, p. 
15). He uses full scale layout and transfers the ir-
regularities from the hip rafter to the jack rafters 
and what is special about his approach compared 
to the other sources is the general use of offset lines 
on the floor (Figure 19). The papers French Scribe 
Layout 1-3 by Marc Guilhemjouan, who has been 
trained as a French journeyman, present the prin-
ciples of the French piquage (Guilhemjouan 1994, 
1995a, 1995b) using very detailed and complex il-
lustrations (Figure 20). Rudy R. Christian has in 
his series Before the Chips Fly 1-3 presented good 

articles on square rule layout firstly be describing 
the concepts of reference planes, square registration 
and gauging (Christian 1988a, 1988b, 1989), and 
by also adding another paper Reconsiderations five 
years later he adds notes on the use reference planes 
in historical buildings and of the use of arris as an 
imaginary line between primary and secondary ref-
erence planes, not the edge of the timber (Christian 
1993). In Snap-Line Square Rule Layout Whit Hold-
er presents his way of applying reference lines on 
reused irregular timber (Holder 2008). The above 
mentioned sources from the Timber Framing jour-
nal all deal more or less with the American tradi-
tional marking methods which is either scribe rule 
or square rule but also papers on other traditions 
are found, such as the presentation of the Japanese 
layout system in Sumitsuke 1-3 and Japanese Lintel 
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Once I heard scribing likened to working “by guess and by
gosh.” Regardless of how it was intended, I took the remark to
mean that scribing was a little crude and required a little luck. My
position is the contrary, that it’s the most accurate system available
because it accounts for even the slightest imperfections, but cer-
tainly requires a full understanding and good procedure. Even
when we use a tape measure, we still have to physically make a
mark with a pencil or a knife and decide if that mark is close
enough to the center of the line on the tape to be within our per-
sonal tolerance. The same goes for scribing. With good technique,
the tolerance is up to the individual. Points can be checked and
repositioned with amazing fineness. We often find ourselves ini-
tially dissatisfied with a point but find upon checking that it was
off only by the width of a thin pencil line.

In the second half of this article, we will move on to the com-
pound connections of this small hip roof, explaining techniques to
accurately line, level and position the members rotated within the
layup, such as the hips and plates.                   —GLENN DODGE

Glenn Dodge (gdodge@dodgco.com) owns Dodgco, New Boston, N.H.,
and has been designing and building with locally harvested timber
since 1987. Will Truax, of Center Barnstead, N.H., collaborated on
the development of  plumb line scribe rule as well as its antecedent
layout method, snap line square rule. Tim Whitehouse, now of Fort
Collins, Colorado, collaborated in the development of leveling fixtures.

13  Measuring with dividers.

15  Connecting scribe points and locating the tenon.

14  Measuring by sight alone.

16  Connecting scribe points and locating the mortise.

17  Gauging distance with thumbnail. 
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Figure 19. The procedure described by Dodge is based on his own way of laying out 
and marking the timbers. He is one of the few who have used two-dimensional line 
drawings with text and letters in the illustrations. He uses datum lines and offset 
lines on the floor to be able to place the timbers  in the layout. In the same way as 
Beemer he also uses photographs to show specific details and Dodge's description is 
also not separated into distinctive steps. Glenn Dodge (2010).

Figure 20. This illustration by Guilhemjouan is very descrip-
tive and there is a large amount of information of how to 
carry out the procedure. In the accompanying text there is, 
however, only very brief descriptions, and therefore the il-
lustration is difficult to read when not having previous know-
ledge of the method. Marc Guilhemjouan (1995).



lines or by measures, where the timbers are placed 
fairly high on trestles (Figure 22). Newman also 
has a short presentation of the principles of differ-
ent marking methods: square rule, mill rule, map-
ping and scribe rule (Newman 2005, p. 96). The 
Mortice and Tenon journal by the Carpenters Fel-
lowship in England has also published a number of 
papers on marking procedures. Of special interest 
have been two papers on how to mark a scarf joint 
involving step-by-step descriptions on the marking 

settings by Michael Anderson, explaining the use of 
profile boards for distance transfer  (Figure 21) and 
a way of using parallel horizontal reference lines on 
severely bowed timbers (Anderson 1992, 1993a, 
1993b, 1993c). 

In Oak-Framed Buildings by the English carpenter 
Rubert Newman there is another clear and illustra-
tive description of how to mark timber frames by 
using plumb line and full scale layout. He explains 
two ways of laying out the frames either by floor 
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Figure 21. In this descrip-
tion of how to mark a koya 
gumi beam, Anderson de-
scribes the use of the pro-
file board to transfer the 
irregularities of the adjoi-
ning timber which is to be 
housed into the receiving 
timber. The description is 
clear and educational with 
both two-dimensional and 
perspective views. 
Michael Anderson, Jerusa-
lem, Israel (1993).

Figure 22. The procedure described by Newman is mainly described in general terms 
based on procedures used in his workshop. He describes two ways of laying out the 
wall frames, (below) by either using floor lines with the timber on blocks or by laying 
out by measure with the timbers on trestles. (above) He has a very good description 
of how reference planes and reference lines work both in the whole construction and 
in the timbers. The description of the actual marking procedure is mostly text-based 
with few illustrations of the actual marking procedures.
Rupert Newman (2005).



of the cutting details on irregular timbers (Had-
den 2011; Van-Gowler & Nicholson 2011). Van-
Gowler and Nicholson describe a method using 
reference lines, the carpenter's square and meas-
ures (Figure 23), whereas Hadden's paper is a re-
sponse presenting a simpler way of marking using 
fully cut plywood templates (Figure 24).

Compound joinery

Many of the 19th century treatises describe the 
layout of compound joinery (Jousse, Émy and Ma-
zerolle are no exceptions), and especially Mazerolle 
has presented different educational approaches to 
graphical layout (Mazerolle 1895) and his descrip-
tion of how to make a complex trestle (Figure 25) 
has become rather famous among carpenters in-
terested in compound joinery (The Carpentry Way 
web). As a contrast to this the Norwegian Lærebog 
i Bygningskunsten by Theodor Broch and Allmänna 
byggnadsläran by Edward Emil von Rothstein are 
two Scandinavian examples of the small amount 
of developed drawing which was included in the 
Scandinavian treatises (Broch 1848; Rothstein 
1895), as they very briefly explain the basics of how 
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Figure 23. This procedural description of how to mark the stop-splayed and tabled scarf joint is clearly separated into distinctive steps, and it is a good 
way of describing a marking procedure. (left) The first seven steps describe how to apply the datum reference lines from the top face using the spirit level 
and measures to get the reference right. (center and right) The second part deals with how to mark the cutting details on the timber, which is based on 
the use of measures from the reference lines and the carpenter's square to apply these on the timber. The description is clear and each step well illustrated, 
but the way of marking by measures seems time-consuming. James Nicholson (2011).

Figure 24. Hadden's description of how to mark the same scarf joint is made as 
a response to Van-Gowler and Nicholson's description. Hadden presents his way 
of marking which is based on the use of plywood profile templates, in  a simliar 
way as described by Tedd Benson, but Hadden here also describes how to deal 
with the irregularities. Here it is also done by using snapped datum reference 
lines in both top and bottom of the side faces of the timbers. 
Rob Hadden (2011).



to layout a hipped roof using almost the same il-
lustrations (Figure 26). 

Where the German and English treatises do not 
describe methods for the simple marking situa-
tions, they contain a lot of descriptions and illus-
trations of the layout of compound roofs. Already 
in 1731 the Barokbaumeister Johan Jacob Schübler 
published a number of treatises. Nutzliche An-
weissung zur unentbehrlichen Zimmermans-kunst 
(Schübler 1731) contains descriptions of the layout 
of compound roofs with illustrations of the mark-
ing  procedure (Figure 27). The Carpenter's new 
guide: being a complete book of lines for carpentry and 
joinery from 1808 by Peter Nicholson, is an early 
example of how to find the bevels of the timbers 
in the compound roof (Figure 28), and this ap-
proach is also described by Mazerolle (Nicholson 
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Figure 26. In this description by Rothstein which seems to be a copy from Broch 
(1948), the layout approach is briefly described. In the two detail drawing to the right 
the use of the carpenter's square for the marking is shown. In the text there is not so 
much more information than what can be read from the illustrations.
Emil Edward von Rothstein (1890).

Figure 25. The legs and 
braces of the trestle are 
turned and twisted, 
which makes the layout 
of the different parts 
very challenging. Maze-
rolle describes, however, 
the different layout ap-
proaches using specific 
situations to exemplify 
the theoretical descrip-
tions.  
Louis Mazerolle (1895). 



Figure 27. This illustration demonstrates what the marking situa-
tion of compound roofs has looked like. In the layout drawing 
in the bottom Schübler shows geometrically how to develop the 
true length and cuts of a hip rafter, and in this layout he actually 
shows two different ways of making the elevation. Either by using 
the hip rafter centerline as the horizontal reference line (a) or by 
using dividers (circle) (b). In the layout the different bevels of the 
roof are shown. In the upper part it is demonstrated how to mark 
the hip rafter using an already assembled roof truss of common 
rafters as template. The carpenter's square is here used to mark 
the meetings (c), and for marking the plumb cut a string is held 
between the two squares (d).
Johan Jacob Schübler (1731). 

Figure 28. The graphical demonstration by Peter Nicholson of 
how to develop the different angles which are for marking the 
timbers. In this illustration he shows how to find the true cuts of 
two types of jack purlins, where the one has vertical faces (a) and 
where the faces of the other are perpendicular to the roof surface 
(b). Also the development of the backing cuts are demonstrated. 
There are, however, no illustrations of how to mark the timbers. 
Peter Nicholson (1808).

a

a

b

b

cd
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1808, p. 35). In Der Zimmermann by Adolf Op-
derbecke from 1913 the first thorough descriptions 
is found of how the carpenter's square can be used 
for copying measures from a graphical layout to be 
able to apply these directly on the timber (Figure 
29). This method is not mentioned or described 
in the French and English encyclopaedias (Opder-
becke 1913, p. 218). The description of compound 
joinery in the Swedish Byggnadskonstruktionslära 
(HKI 1922, p. 9:9) seems to be a direct but less de-
tailed copy from Opderbecke (Figure 30), and also 
the Norwegian Husbygging by the architect Andre-
as Bugge describes a similar method for marking 
the timbers (Figure 31) (Bugge 1918, p. 521).

Another early German educational book is Die 
Austragungen und Schiftungen des Zimmermanns in 
der Theorie und Praxis which contains educational 
descriptions of the different problems in the layout 
of compound roofs (Maier 1905, p. 9). Maier in-
cludes some information of how to mark the tim-
bers using bevel gauge or template (Figure 32). The 
book Schiftungen - Austragungen - Dachausmitte-
lungen für Praxis und Schule by Robert Seeger from 



Figure 30. The marking pro-
cedure for how to mark the 
upper meeting of the hip raf-
ters in Hermods Korrespon-
densinstitut is very similar 
to the description by Opder-
becke, which gives a hint to 
from where the knowledge 
originates. Also other parts of 
the description of compound 
joinery come from the Ger-
man descriptions in a slightly 
more simple version.
Hermods Korrespondensinstitut 
(1922).

Figure 31. Also Bugge has probably been inspired by the German descrip-
tions. Here is a similar situation without the centered jack/common rafter 
using somewhat different views. Andreas Bugge (1918).

Figure 29. In this description by Opderbecke the use of the 
carpenter's square to register the measures from the layout floor and 
to transfer these to the timber is well described. It is one of the few 
descriptions of how to actually mark the timbers, and the descrip-
tion is, however, based on the use of perfect timbers. Unfortunately 
the illustrations do not appear together with the description in the 
text. 
Adolf Opderbecke (1913).
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1931 present a large amount of information on the 
layout of compound joinery which also includes 
descriptions of how to mark the timbers from the 
layout floor, mainly using the carpenter's square 
but also bevel gauge and story poles (Seeger 1931, 
p. 15). Fritz Kress again presents an overview of 
the different possible methods for compound join-
ery which he briefly describes, concluding that, af-
ter describing the other methods, there are actually 
only three different methods: "die prachtische, die 
rechnerische und die mechanische Schiftung" (Kress 
1940, p. 89). 

There are furthermore some English/American 
sources to be found on the principles of trigonom-
etry, the use of square rule layout and the rafter 
square in compound joinery. The most important 
of these has been The steel square – a practical treatise 
on the application of the steel square, containing an 
exhaustive collection of problems and solutions by Fred 
T. Hodgson (Hodgson 1903) which has provided a 
number of uses and shortcuts in the practical work 
which have been useful for the study (Figure 33). 

In Lærebog for tømrerfagets lærlinge the way to trans-
fer lines from the floor to the timber is described. 



Figure 32. (above) Maier's illustration of how to make a layout of the 
roof surface Flächeschiftung includes a lot of information, but it is fairly 
easy to read. Here it is demonstrated how to mark the jack rafters by 
using a pitch template, and furthermore how to mark a small purlin in-
between the hip rafters. Maier uses numbered pairs of dividers to show 
from where the di�erent measures are taken, and to where they are transferred. (bottom right) Maier also describes the di�erent possibilities for how to 
mark the timbers by either using pitch templates or bevel gauge. Hermann Maier (1905).

Figure 33. Hodgson's treatise on 
the use of the rafter (steel) square 
is very informative. He introdu-
ces by describing di�erent types 
of rafter square tables, which are 
engraved in the blade and tongue 
of the squares. He explains how 
the angles are found graphically, 
and furthermore how to use the 
square to mark the timbers from 
the measures de�ned in the tables. 
Fred Hodgson (1903).

66



Figure 34. An illustration from the 1967 Danish learning resource 
describes how to make a plane using the carpenter's square in 90 
degrees to the line to be transferred. Furthermore the use of the 
pitch templates are shown in the same illustration where also the 
use on timbers with waney edges is demonstrated by holding two 
pitch templates together.
Tømrerfaglærernes opgave og lærebogsudvalg (1967). Figure 35. In Tagkonstruktioner, the Danish learning resource on roof construc-

tions, there are very educational step-by-step descriptions of how to layout 
the different types of timbers. These descriptions are based on the use of story 
poles, where the elevations are placed away from the plan view. In this illustra-
tion the principle of how to find the birdsmouth (klo) cut of a jack rafter is 
described both in the layout (above) and in the construction (below) where 
the red lines show how the underside of the hip rafter is used for tracing the 
direction of the birdsmouth (spor) and where the true depth is also marked.
Erhvervskolerne (2005). 
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the description of the relation between the pitches 
for cutting the jack rafters with a circular saw is 
particularly useful. 

The Norwegian Måling og kapping av taksperrer 
also focuses on the use of trigonometry, including 
an introduction explaining the context (Frøstrup 
1984). Frøstrup presents educational examples of 
how the angles of the birdsmouth is found (Figure 
36) and here is a slightly different way of explain-

This description consider how to handle irregular 
timbers with both the carpenter's square and the 
pitch templates (Figure 34), an approach which has 
not been encountered in any of the other sources. 
It is, however, also found in the new version Tag-
konstruktioner whichfocus on the graphical layout 
of compound roofs (Tagkonstruktioner 2005, p. 
83) where there are educational explanations to 
how the above mentioned pitch templates are de-
veloped (Figure 35). Trigonometri i praksis focuses 
on mathematical approaches using trigonometry 
to find the true lengths and cuts for the timbers in 
compound joinery (Møller & Møller 1989). Here 
graphical explanations are used to describe where 
the different pitches (angles) are to be found, and 
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ing the use of trigonometry compared to Trigono-
metri i praksis. In a chapter of Praktisk Rehabiliter-
ing the carpenter Frank Berg has given his way of 
dealing with hipped roof constructions using only 
graphical layout and a story pole (Berg 1997). 

The German Handbuch der Schiftungen by Man-
fred Euchner has only described the graphical solu-
tions, and Euchner uses similar layout methods as 
those found in the other above mentioned graphi-
cal descriptions (Euchner 2001). Also Dachaus-
mittlung - Arbeits- und Übungsbuch für Zimmerer 
und Dachdecker by Reinhard Dickel and Thomas 
Lohse (Dickel & Lohse 2000) deals with com-

pound joinery with a very educational explanation 
of the principles of developed drawing. The book 
is based on practical problems with both graphical 
and trigonometrical solutions. 

From a working seminar at CEREF BTP, a voca-
tional school in Normandy, I have been introduced 
to a learning resource produced and used by the 
carpentry teachers there (Lion & Amar 2008). This 
material has been used as an example of the use 
of compound joinery, and even if there are not so 
many explanations of the context in the resource, 
the exercises are well organized (Figure 37). Also an 
unpublished text by Patrick Amar Le trait de char-
pente - A brief history of the French roofing geometry 
& the guild of the carpenters (Amar 2009) has been 
used to be able to structure the different methods 
used in France as described in the terminology. 

In L'art de la charpente et de la construction en bois 
(2) the different French methods are presented and 
described, and the descriptions of how to deal with 
irregular meetings between hip rafter and king-
post illustrates how the French carpenters use the 
plumb line and dividers in also compound roofs, 
where also the use of straightedges are demonstrat-
ed (Figure 38).

The Timber Framers Guild has also published a 
number of papers on compound roof layout and 
joinery, which are mostly based on the use of the 
trigonometrical approaches and the rafter square. 
The series of short papers Hip and valley framing 
1-3 (Levin 1990, 1991; Levin & Acheson 1991), 
involves a description of the graphical layout for 
finding the different pitches before explaining the 
calculations (Figure 39). It is an introduction of a 
table of angles called the Hawkindale Spread Sheet 
where all possible pitches for a compound roof are 
found by trigonometrical calculations. Together 

Figure 36. The Norwegian learning resource by Frøstrup also has a very good illustra-
tion of how the birdsmouth (klo) angle can be developed, where also the true depth of 
the hip rafter is an important measure. His description is focusing on the trigonome-
trical calculations, but his graphical explanations can also be used in full scale. 
Anders Frøstrup (Bjørn Norheim) (1984).



69

with a powerpoint presentation Thinking irregular-
ly by Curtis Milton, where the graphical develop-
ment of all the angles are presented (Milton 2006), 
this has helped me to understand the Hawkindale 
angles and to compare them with the graphical 
methods in the studies. 

When roofs collide 1-5 is a more recent follow-up on 
these methods by Will Beemer. It includes a brief 
introduction to the graphical solutions before get-
ting more and more into the trigonometry (Beem-
er 2003, 2004a, 2004b, 2008, 2009). He describes 
the use of the tables on the rafter square, and how 

Figure 38. In the Encyclopedie des metiers there are many different descriptions 
of how to deal with compound joinery, and here is one situation where the hip 
centerline is not centered on the hip and where the kingpost is tilted. In the 
direct transferring situations it is necessary to measure the distance between the 
plumb line and the centerline of the kingpost, and here also wooden straigh-
tedges are shown which can be used for transferring the directions of the faces. 
Encyclopédie des métiers (1979).

Figure 39. The graphi-
cal explanation of Levin 
to how the trigonome-
trical calculations in the 
Hawkindale spread sheet 
are found, which are the 
basis of the roof kernel 
(described by Beemer).

Figure 37. One example of an exercise used at the vocational school 
CEREF BTP in Normandy. This is an example of how it is im-
portant to always go by the main reference lines when going from 
one elevation to the plan view and to another elevation. Here the 
hip rafter centerline from the plan view (which is irregular) is pro-
jected in parallel and used as the horizontal line in the hip elevation. 
CEREF BTP (Eric Lion & Patrick Amar) (2008).

Ed Levin (1990).
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to use the square for applying these angles, and fur-
thermore the use of the Hawkindale spread sheet is 
presented, where also the rafter square is used for 
marking the angles on the timber. Beemer also in-
troduces the use of a pitch board, which is a profile 
board where all the different angles are drawn and 
named, making it possible to copy these with bevel 
gauge to mark the angles directly on the timbers. 
Beemer has made Levin's descriptions clearer and 
more applicable proposing models to be built while 
reading (Figure 40). In plumb line scribe 2 Glenn 
Dodge has presented a somewhat alternative de-
scription of compound joinery (Dodge 2010b). It is 
based on the use of the roof surface layout with tilt-
ed hip rafters using the plumb line in a direct verti-
cal transfer by reference (Figure 41). In German Roof 
layout 1 & 2 Jürgen Meyszner explains the principles 
of both the graphical and trigonometrical methods 
used in Germany (Meyszner 1994a, 1994b). The art 
of Japanese carpentry drawing is a not officially pub-
lished book by the American carpenter Chris Hall, 
which provides a good introduction to the way the 
Japanese work with compound joinery (Hall 2010). 
Hall has also published a number of papers in 
Timber Framing called Japanese Compound Layout 
(Hall 2005, 2006a, 2006b) which is also based on 
trigonometry (Figure 42). In a paper in the Mortice 
and tenon journal The mysteries of Schiftung revealed, 
Christian Ap Iago, who is trained as Zimmermann 
in Germany, presents an educational step-by-step 
description of the graphical full scale layout (Iago 
2012). His description is based on developed draw-
ing where he uses story poles to transfer the meas-
ures from the plan drawing to the elevations. Ap 
Iago finishes off his paper by briefly describing in 
text only, how he marks the timbers from the layout 
drawing, and to describe this is fairly unusual. 

Figure 40. Three illustrations from Beemer's papers on compound joinery. (top) Be-
emer uses educational explanations to how the graphical developments are made, alt-
hough he does not describe the layout procedures. (center) His descriptions are based 
on a smaller model, where he also describes how the different hawkindale angles are 
applied on the timbers with the rafter square. (bottom) He furthermore develops this 
into explaining the trigonometrical development using the roof kernel and multipliers 
with all the most important measures.
Will Beemer (2003-2004).



Figure 42. In the description of Japanese compound layout Chris Hall de-
scribes the way to use the Japanese carpenter's square to find and mark the 
bevels and cuts found in compound roofs. On the tongue of the square are 
specific markings which are used together with the 10 measure on the bla-
de in a similar way as the rafter square described by Hodgson and Beemer. 
Chris Hall (2005).
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are other possibilities than the described ones, and 
there could have been more introductions to the 
subject. 

A general observation is that one of the main dif-
ferences in the literature on marking methods is 
in the way of describing the procedures. It is often 
obvious if the authors are craftsmen or not, as the 
craftsmen focus on describing their own ways of 
solving particular problems with detailed infor-
mation, without trying to cover the whole field, 
but sometimes also involving and discussing the 
general aspects when it is necessary for the under-
standing. They don't argue that this method/ap-
proach/tool is the best, but describe that they pre-
fer to do it like this and in some cases there are also 
explanations to why. These descriptions are based 
on specific situations and the steps do not neces-
sarily make a straight line through the procedures.

Reflections on the written sources

The historical and technical literature has mainly 
been used to make surveys of the types of construc-
tions, tools and joinery. For the survey of marking 
procedures the most useful literature have been the 
descriptions of how to build timber frames, where 
carpenters have described their way of dealing with 
specific problems. Often they have not speculated 
if there are other possibilities or from where they 
have their knowledge. The encyclopaedias have 
a wide perspective, and generally they do not go 
into detail about the different marking approaches 
and procedures with a few French exceptions. This 
is also the case with the educational books from 
the 1940's where there are more explanations but a 
general lack of step-by-step descriptions. The three 
Danish educational books have very clear instruc-
tions, but they lack reflections on whether there 

Figure 41. Dodge's description builds on the development of the roof 
surface, and he describes how to mark the backing angles in the full 
scale layout of the tilted hip rafters, placed on tipping blocks. The 
marking is based on his method plumb line scribe, where he uses offset 
lines, hardpoints and datum lines as references. The illustrations are 
mainly photographs probably as it is difficult to illustrate this complex 
marking situation in drawings. Glenn Dodge (2010).



My journey
The authors writing from a carpenter's experience 
and advice have presented explicit information 
about the marking procedures. But there are also 
many skilled carpenters who have not described 
their methods or approaches. Their knowledge is 
only integrated in their practice and as such nei-
ther easily accessible nor possible to copy. The 
transmitting of this knowledge is only happen-
ing in the practical situations, and as the build-
ing practice has been changed, there are very few 
authentic situations where the knowledge is pre-
sent to be transmitted. I have been inspired by the 
historical way of transmitting craft knowledge and 
therefore made my own 'journey', by seeking up 
skilled carpenters who today work with historical 
buildings an/or tools. In many cases it has been 
possible to work with them in practical seminars, 
either in the form of specific courses, being one 
of many carpenters working together on a project, 
or by observing the daily work of a company on 
the building sites of interesting projects. The main 
outcomes of the journey are presented on the fol-
lowing pages (Table 3). 

I have tried to specify what I have learned, from 
whom, and how it happened, and these situations 
and the persons involved are quite numerous. Here 
I have described the different working seminars 
where only the most important experiences and 
reflections are included. The experiences described 
in the prologue can in a way be considered as the 
starting point of my journey running from 2006 
to 2013. 

1  Desperrois, Pont L'Êvéque, Normandy, France.   
September 2006, 4 weeks.

2  German Kesurokai, Mützingen, Lüneburg, Germany. 
July 2007, 2 weeks.

3  Petr Růžička and Vit Mlázovský, Prag/Slavonice/Toz-
nik, Czech Republic. June-July 2008, 2 weeks.

4  Carpenter's Fellowship workshop, Cressing Temple, 
Essex, UK. September 2008, 10 days.

5  CEREF BTP, Bourgtheroulde, Normandy, France.  
October/November 2008, 2 weeks.

6  Roald Renmælmo and Siv Holmin, Målselv, Norway. 
July 2009, 10 days.

7  Japanese Kesurokai, Chisana, Enzan, Japan.   
August 2010, 2 weeks.

8  Oddbjørn Myrdal, Dokka, Norway.    
December 2011/Febuary 2012, 5 + 2 days.

9  'Bonderøven' - Frank Erichsen, Revn, Denmark.   
July 2012, 4 days.

Table 3. 

MY JOURNEY

An overview of the working seminars that I have been able to take part 
in. On the following pages these are displayed and shortly described. The 
seminars are presented as parts or stops in my journey, and I have therefore 
tried to make reflections on what I have learned in each seminar.

10  Trond Oalann, Åsane, Bergen, Norway.   
December 2013, 5 days.
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Figure 43.  A finished wall frame of new millsawn oak timbers assembled on the floor in the 
workshop. Metal pegs have been inserted to keep the frame together and to pre-draw the joints 
(see drawboring).  

Figure 44.  A roof truss of reused timbers has been laid out on the floor in the workshop. The 
timbers have been levelled (with centerlines) in three layers and positioned in relation to the 
lines on the floor. The meetings are ready to be marked and the plumb bob and spirit level are 
lying ready to be used (see Figure 5, p. 42).  

Figure 45.  At a restoration project at a 16th 
century manor house in Euvreux, the attic 
was to be converted into living areas. (right) 

The first stop was working with a French carpentry company, 
L'entreprise Desperrois (Desperrois web). During this 4 weeks 
period I had the first introduction to the use of the plumb 
bob and full scale layout for marking timber frames. The main 
outcomes were to observe and participate in the marking pro-
cess of producing new timber frames of new mill sawn timber 
(Figure 43) and also, in the same workshop, a similar process of 
marking reused timbers for producing new frames with patina 
(Figure 44). There were quite a big difference between these 
two approaches, and the work on the reused timber was very 
elaborate (see Figure 5, p. 42). Furthermore similar marking 
procedures were used horizontally to insert timbers into exis-
ting wall frames and roof trusses in the restoration of a 16th 
century manor house in Euvreux (Figure 45).

I was able to follow the different types of work that the com-
pany had, and I was impressed of the productivity and organi-
zed structure of the company, where all seemed to know what 
they were doing. As I was able to work with the carpenters 
and to communicate in French (after learning the technical 
terms), I learned a lot about their way of using piquage au 
plomb (see prologue, p. 12). The ethnologist Francois Ca-
lame who organized my stay, also took me on a number of 
study visits on historic timber framed constructions in Nor-
mandy, and from him I learned a lot about the historical app-
lication of the marking procedures (Calame 2006)

This workshop took place before I started my PhD studies, 
but as it has been a starting point for the thesis, it has been 
included as a part of the sources. This was also the first time 
that I used procedural descriptions as a way to remember the 
procedures and approaches. As I also made a few video re-
cordings of the French carpenters in action, it was possible 
to make the first step-by-step description using sketches and 
photographs (Lassen 2007).

A roof truss is made into a wall and the shape of the beam is transferred horizontally onto the post by using a 
spirit level for horizontal transfer by reference. (center) A pair of crossing braces have been laid out on a par-
ticle board and the lapped halved cross joint is marked by direct transfer. (left) The almost finished wall frame, 
where the left studs have been fitted to the waney edge of the principal rafter with a barbe. 

1  Desperrois, Pont L'Êvéque, Normandy, 

France. September 2006, 4 weeks.
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Figure 46.  The finished Torii, a portal between the world of humans and gods, is often 
found in the entrance to temple areas. The large round posts and their walls are sligthly 
inclined and the joinery in the walls is with cogged throughtenons with wedges and square 
pegs (to the right) 

Figure 47.  The Japanese master carpenter is using a paper template and preparing for 
converting the square post into a round one by firstly hewing and planing octagonal, 
then sixteenth and 32nd. Last the post was planed diagonally into a completely round 
shape with a smooth surface.

Figure 48.  (left) Hishida-san snapping lines on the post before hewing. (right) 
Together with Hishida-san and Ueki-san I am cutting one of the octagonal faces 
by axe. Hishida-san uses a Gränsfors broad-axe for the first time, and Ueki-san 
uses the traditional Japanese axe with a bend handle chouna.

The second stop was the 2007 kesurokai, an international wor-
king seminar in Germany, where a team of 11 Japanese carpenters 
led the work on a traditional Torii (Figure 46). 30-40 European 
carpenters, mostly German, lead by the journeyman, Hannes 
Schnelle, were taking part in the building process working side by 
side with the Japanese (German Kesurokai web).

The used approach demanded a great deal of perfectionism which 
also implied a complete conversion of logs into perfectly rounded 
posts, rectangular beams and a slightly curved top beam. These 
timbers were all hewn, pitsawn and planed. The marking system 
was based on distance layout, but also full scale paper templates 
were used (Figure 47). I was mostly working with two young but 
very skilled Japanese carpenters, Ueki-san and Hishida-san (Fi-
gure 48), where communication was done with about ten Eng-
lish words, and otherwise by showing/demonstrating methods 
and tools. I was not allowed to do any marking myself, and when 
making important cuts, such as cutting the tenons of the round 
posts, one of the Japanese carpenters had to watch me work and to 
approve my skills before letting me do it. It was my first organized 
timber framing working seminar, and here I realized the unique 
possibilities for exchanging practical skills in the working situa-
tions. There was plenty of time for watching and asking questions 
to the more knowledgable German journeymen, of whom some 
had been working and learning carpentry in Japan. 

The main outcomes were that I was able to follow some parts of 
the Japanese system of layout where the timbers are marked with 
thin inked centerlines and where a specific carpenter's square and 
bamboo ink-pens are used to mark the cutting details (see Figure 
47) using wedges and cogged throughtenons and square pegs for 
the joinery. Another important outcome was a discussion on 
marking procedures with a German carpenter, Klaus Bertholt, who 
explained his way of marking (Bertholt 2007) using a home-made 
combination of spirit level and marking template (Figure 49).

2 German Kesurokai, Mützingen, Lüne-

burg, Germany. July 2007, 2 weeks.

Figure 49. Klaus Bertholt demonstrating how he usually marks for 
a brace-to-plate meeting in a full scale layout. By planing the face 
of the plate in plumb, he also marks the shoulders of the brace in 
plumb, and here he uses the carpenter's pencil to get the location 
mark right.
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Figure 50.  The wooden crane used for lifting the timbers and other material from the 
ground to the roof of the main hall of the 13th century castle.

Figure 51. (left) A paper template used for marking a compound joint for a staircase. 
(right) The joints were all cut by historic hand tools. Here the twibill kreutzaxt is used.

Figure 52.  The temporary sup-
porting structure of the roof to 
be able to make repair-work. 
(right) A repair scarf used for 
lengthening a damaged tie beam 
(the clamps are preliminary).

Figure 53.  One of the five timber-framed towers while being lifted 
into place. 

3 Petr Růžička & Vit Mlázovský, Prag/Slavonice/

Toznik, Czech Republic, June-July 2008, 2 weeks.

I stayed and worked with a team of Czech carpenters lead by Petr 
Růžička, master carpenter and owner of the company Ars Tignaria. 
They demonstrated how historical working methods, such as timber 
conversion, transportation and woodwork with only hand tools, were 
able to compete with modern methods in the restoration of the roof 
construction of  the 13th century Toznik castle (Růžička 2008).

The work involved the use of a wooden crane to lift the timbers from 
the ground to the roof (Figure 50). Even if they only used hand tools,  
layout drawings were made in AutoCAD, and they used paper temp-
lates and measures when marking the joinery (Figure 51). It was a 
delicate working situation, where the roof construction was to be 
restored without taking apart the construction, and specific types of 
repair joinery were therefore applied (Figure 52). 

This seminar did not give me so much input to which methods 
Czech carpenters actually used for marking the timbers, but it was 
an important introduction to how historical methods were used as 
a functional and efficient alternative to modern methods.  In a di-
scussion with Růžička and the engineer Jiri Bláha, they presented 
their view on the role of historic timber structures 'like a time capsule' 
and the knowledge achieved by traceology, their term for building 
archaeological studies on historic buildings focusing on how to read 
and analyse traces of tools and methods (Bláha 2008; Růžička 2008).

I also observed the work on a more modern production organized 
by the engineer, Vit Mlázovský, which involved a study visit to the 
reconstruction of five timber-framed towers for the council hall in 
central Prague (Figure 53) (Mlázovský 2008).
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Figure 54.  The timber-framed construction which was built during the eight 
days course. The design was based on the proportions from the 12th century 
barns at Cressing Temple.

Figure 55.  The layout of the sill frame using rods and practical geometry to 
find the proportions and dimensions of the construction.

Figure 56.  The marking of the 
sill frame meeting using a pair 
of dividers as dropping distance 
for marking the tenons and 
mortices. The plywood boards 
used for the layout have been 
nailed into the ground and 
the meeting of the two chalk 
lines (reference lines) makes 
the exterior corner of the 
construction. Furthermore the 
roughly hewn surface of the 
timbers can be seen here.

Figure 57.  The use of the two-foot straightedge to be able to mark the top 
tenon of the jowl post. The distance found here is used for transferring the 
face of the tie beam to the jowl post using transfer of points (see Figure 95, 
p. 106).

The next stop of my journey was a timber framing course in England 2008 
building a small scale construction (Figure 54). The course was an introduc-
tion to the 'English Scribe', and the demonstrations were made by the in-
structor and head carpenter, Joel Hendry. Also the use of geometrical layout 
was presented, led by the architect and researcher, Laurie Smith, making a 
full scale drawing on an uneven ground using measuring rods, small plywood 
boards and chalk lines (Figure 55 and 56) (Hendry & Smith 2008).

The workshop involved a complete conversion of green oak timber which 
was done by hewing and pitsawing. One marking procedure was the transfer 
by reference with the plumb line which varied from the way it was used in 
France involving the use of dividers for finding and using the dropping distance 
(Figure 56) instead of using centerlines as they did at Desperrois (see Figure 
44, p. 73). Furthermore the use of other methods such as double cutting 
and tumbling, which I previously had only read about, was demonstrated and 
used. This was therefore a very valuable workshop for me giving me practical 
experience of a number of methods, and this time I realized that the method 
called tumbling was actually similar to the Danish methods of line transfer 
(tilridsning) which I had learned during my training as carpenter in Denmark. 
When using the method of double cutting for marking the joinery of a jowl 
post, I was introduced to the use of two-foot straightedge and two-foot marks 
as reference points (Figure 57), which I realized was similar to the use of trait 
rameneret as they did at Desperrois in France (see PROCEDURE 6, p. 127).

The persons attending the course were mostly experienced carpenters and 
therefore I also got information about other aspects from the world of timber 
framing. Rick Collins, the owner of the Trillium Dell timberworks in Illi-
nois, described how they always are two people responsible for marking when 
working by square rule. One person marks and another person controls the 
markings. This was more or less their only responsibility which demonstrates 
the importance of competent marking procedures (Collins 2008). He also 
told about the complications in the assembling phase when using mortice and 
tenon joinery in compound roof constructions. Peter van Diepen, a Dutch 
carpenter trained as a German Wandergeselle, demonstrated the French and 
German traditions of compound joinery, including the principles of round 
compound roofs and staircases (Diepen 2008). This demonstration made 
me realize that I had not found any comparing study of these layout met-
hods, and that this knowledge was to be considered as an important part of a 
carpenter's invisible tools.

4 Carpenter's Fellowship workshop, Cressing Temple, 

Essex, UK. September 2008, 10 days.
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Figure 58.  The workshop where the practical work was undertaken. Particle boards were co-
vering the floor, and the students had usually one board each. Above to the left all the models 
were hanging as examples. In the back my pentagonal model and workspace can be seen.

Figure 59.  An exercise of one of the more advanced students. (right) The finished drawing 
where all details have been developed using different colours to make it more easily under-
stood. (left) The student working in the back, and the example model standing in the front.

Figure 60.  (left) The finished pentagonal 
model with the layout drawings 
underneath. (above) The marking of the 
different cuts on the square post using an 
extension for getting the markings right. 
(above rigtht) The main tools were two 
triangular plywood squares, a straightedge 
and a pair of dividers. (rigth) An inside view 
of a tenoned hip-to-kingpost brace in the 
model (see Figure 37, p. 69).

5 CEREF BTP, Bourgtheroulde, Normandy, 

France. October/November 2008, 2 weeks.

The carpenters Eric Lion and Patrick Amar arranged an intensive 
two weeks course in developed drawing and compound joinery 
at the vocational school, CEREF BTP. The course was special-
made for me, and while they were teaching their usual students 
(Figure 58), I worked with exercises on the most common pro-
blems. Firstly I worked in small scale on paper, and when I had 
understood the problem and how to solve the situation I applied 
the problem and solution on a model in the workshop.

It was possible for me to observe how they were teaching the 
students, to see which kind of exercises they used and how they 
were applied. All problems were solved on the floor, and there 
were models of all exercises which helped the three-dimensional 
understanding of how the construction (the model) was built, 
and where the timbers were meeting (Figure 59). They were 
using perfect material for the models, which implied that they 
did not have to consider irregularities such as twists and wanes, 
and they used triangular plastic squares for transferring the lines 
from the floor to the timber, by placing the square alongside the 
face of the wood and not perpendicular to the line to be transfer-
red (see Figure 115, p. 144) 

The model that I built was shaped as a pentagonal hipped roof 
construction on which I applied five different spatial problems, 
and this approach implied that I, together with Eric and Patrick, 
was able to decide which problems were most appropriate for my 
studies (Figure 60).

The outcomes of the course was a more profound understanding 
of different principles of descriptive geometry and developed 
drawing (Lion & Amar 2008). It was an insigth in the teaching 
of the French traditions (La tradition du tracé dans la charpente 
web) which has been used as a platform for using and understan-
ding other methods and principles and as a basis for comparison.
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Figure 61.  The stavlinehus where the posts have not yet been inserted between the sill 
beam and the plate/tie beam.

Figure 62.  The låsbænk made of four trestles for joining the longitudinal plate beams 
(stavlinor), standing inside of the already assembled sill frame

Figure 63.  Roald Renmælmo marking the cutting details of a tabled scarf joint on the 
mating sill beam. (left) The låsbænk and marking situation can be seen. Notice the wedge 
used for stabilizing the timber, and the piece of wood used as a distance for the string.

Figure 64. Nils-Eric An-
derson marking the tie 
beam to upper plate mee-
ting using a spirit level 
and dividers. The pro-
perties of the timber are 
obvious here with wanes 
on the plate and the curve 
of the tie beam which has 
been turned upwards.

Figure 65.  (right) 
Roald is marking the 
ridge meeting of the 
roof truss by holding 
the plumb line from 
the center of the up-
per rafter with a 
carpenter's rule. (be-
low) the layout floor 
and an assembled roof 
truss which is checked 
with a spirit level.

6 Roald Renmælmo and Siv Holmin, Målselv, 

Norway. July 2009, 10 days

At this 10 days working seminar the carpenters Roald Renmælmo 
and Siv Holmin invited me and Nils-Eric Anderson to participate in 
the building of a stavlinehus (Figure 61). The timbers were of both 
squared (posts and plates), round (purlins) and two-side-converted 
(sill, tie beams and rafters) timbers, and the project was used as an 
opportunity to experiment and exchange skills and knowledge in a 
situation of production. 

I was introduced to the use of a layout method for connecting the 
longitudinal timbers, a socalled låsbænk, involving a number of 
trestles placed in level to be able to mark and assemble the scarf 
joints for sills and plates (Figure 62). We firstly marked and cut the 
one part of the scarf joints, and by placing the mating timber on 
top of the precut part we transferred the cutting details by dividers 
(Figure 63), a similar principle as in log construction and in the 
method of double cutting (see Figure 95, p. 106). As the sill beams 
were two-side-converted we had to use reference lines, but instead 
of marking the timber we used a string about an inch from the face 
(Figure 63).

To mark the lapped joinery between plates and tie beam we used 
the spirit level as reference and the height was found and marked by 
using dividers (similar to dropping distance) (see Figure 64). We also 
tested the use of transfer by reference by plumb line for the roof trus-
ses which were joined by half-in-half, which implied that the plumb 
line could be held at the center of the upper timber when marking 
(Figure 65). 

The outcomes of this workshop was the, to me, new principles of 
låsbænk and marking when working with the longitudinal timbers.  
Generally it was very valuable to be able to discuss the different steps 
in the building process, where as in most other workshops these de-
cisions have already been taken. This workshop was also interesting 
from the point of view that this traditional building method had a 
Scandinavian prevalence, and that many historic outhouses in Swe-
den have similar construction details.
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Figure 66.  The two finished buildings with the tea house to the right. 

7 Japaneese Kesurokai, Chisana, Enzan, Japan. 

August 2010, 2 weeks.

At another Kesurokai in Japan methods for building a traditional 
timber-framed tea house (Figure 66) were demonstrated and practiced 
(Japanese Kesurokai web), involving the Japanese layout system based 
on distance layout using the special carpenter's square for the marking 
of all cutting details (Figure 67). At the same time a traditional Euro-
pean timber-framed construction was built, on which I worked as a 
'head carpenter' for the entrance wall. This implied that I had a limited 
possibility for trying out the Japanese methods myself, and most of my 
information about these I therefore have received by observing and 
asking questions (Schnelle 2010; Corthals 2010). 

Two methods used for transferring the shape of irregular timbers were 
demonstrated, and one of these was the use of a profile board to record 
the irregularities from one timber to another using centerlines as refe-
rence (see Figure 94, p. 102). The other method was based on similar 
principles to double cutting, where the mortices and tenons were precut 
and assembled to be able to transfer the exact shape with a pair of divi-
ders (Hishida-San & Ueki-San 2010).

On the German timber frame the head carpenter, Cornelius Litzka, de-
monstrated his approach and methods for working on the compound 
roof (Figure 68). This was a good introduction to the German tradition 
for developed drawing and compound joinery which differed from the 
French tradition as he organised the developed elevations on a row 
keeping the same heights (Litzka 2010). Litzka used story poles for 
transferring lengths and marks from the plan view to the elevations 
(Figure 69 - see also Figure 107, p. 137). He demonstrated the way of 
marking from the layout drawing in 'real size', and I was surprised that 
he did not have any special way of dealing with irregular timbers, as all 
timber for the construction were converted by hand tools. Litzka com-
mented that he particularly had chosen pit sawn timbers with full edges 
for the compound joinery to avoid the unnecessary complications of 
dealing with irregular timbers (Litzka 2010). Litzka also introduced 
me to a special type of offcut at the eaves line Hexenschnitt and to the 
way of dealing with a broken roof slope in a hip roof (see Figure 66).

For the main construction geometrical full scale layout was used (Fi-
gure 70), where the measures were marked on story poles to be able to 
work on all wall layouts at the same time. The method for marking the 
timbers was transfer by reference using the plumb line. Instead of using 
reference points (bring-me-back-lines / two-foot marks) a fixed measure 
was marked on the sill and plate.

Figure 67.  (left) The marking of a mortice using the width of the square as template. 
(right) The tenon of a short post in the roof construction of the tea house being marked 
with the Japanese carpenter's square by Hishida-san. Notice the shape of the shoulder 
of the short post as it has already been marked to fit the face of a beam with wanes. 

Figure 68.  The developed elevations of the hip and jack rafters at the roof ends on the 
layout floor, which have been organized on a row keeping the same heights. 

Figure 69.  (left) The story pole (here not triangular) is marked from the plan view. 
(right) The carpenter's square is used for making a perpendicular line to the eaves line. 

Figure 70.  The two longitudinal walls marked in full scale layout using 
the plumb line as reference for the marking of the shoulders.
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Figure 71.  (above) A part of the front longitu-
dinal wall frame has been assembled with posts 
and crossing braces. In the big gap in the upper 
right corner the dented beam is to be positioned.
The sill corner joint is the sloped and tabled 
corner lap described in chapter five (PROCE-
DURE 9, p. 167). (left) The two longitudinal 
sill beams and the long story pole. In the back-
ground the posts are put together and cut in the 
same lengths.

Figure 72. (left) Firstly the location of the scarf joint has been marked, and the large  
wooden straightedge is held towards a board on the exterior face to position the 5/4 inch 
marking template. (left) The 5/4 inch marking template (a wooden straightedge) has been 
positioned and both sides of the template can be marked.

Figure 73.  The layout of the roof trusses. The board placed in the center of and perpendi-
cular to the tie beam is used for positioning the rafters. By marking on the board is was used 
as a layout tamplate where all the rafter pairs and collar ties of the building were marked, 
cut and assembled one by one using the same tie beam for all.

Figure 74.  A part of the dented beam which is going to support 
the entrance of the building. This way of enstrengthening tim-
bers demands a tight and precise joinery and thereby marking, 
and it was done by firstly cutting the lower part, and transfer-
ring the shape by line transfer across the straightedge.

At a course of building fotingsrøst, a traditional Norwegian 19th 
century construction, the carpenter and specialist on historic 
timber frames, Trond Oalann, was leading the course together 
with the carpenter and carrier of tradition Oddbjørn Myrdal. 
The course was built upon Myrdals own experiences and upon 
memories from what he had learned from his father in the 
1950's (Lassen 2014). The timber was good quality millsawn 
softwood, which meant that the face could be used as reference.

Myrdal demonstrated the use of long story poles for the lay-
out where all the important measures were marked and from 
here transferred to the horizontal timbers (Figure 71). For the 
marking of the cutting details of the joinery he used a fixed 
measure in the shape of a 5/4 inch wooden straightedge (Myr-
dal 2011). He also used a large straightedge for positioning the 
5/4 inch template parallel to the reference face of the timber 
(Figure 72). Myrdal also demonstrated a way of marking round 
timbers (the inner tie beams) without using reference lines but 
a string for marking the ends. He used a small board and a 
rather heavy plumb bob for marking perpendicular lines on 
the round surfaces. Furthermore a way of stacking and marking 
roof trusses was used without making a full scale layout dra-
wing but having story poles and measures instead, also for fin-
ding the center of the truss (Figure 73).

As the building was to be used as a theatre, Oalann demonstra-
ted how to make a dented beam (Figure 74) by first cutting the 
lower part, then transferring the shape up onto the upper part 
in a direct transferring situation (Oalann 2011). This beam was 
going to support a number of roof trusses over the entrance to 
the scene.

The main outcomes of the workshop was the efficiency and 
functionality of the different approaches, and both the long 
story poles and the marking templates were useful methods for 
marking. Furthermore the way of laying out the roof trusses in 
full scale without a floor layout was very functionable for this 
type of construction. 

8 Oddbjørn Myrdal, Dokka, Norway. Decem-

ber 2011 / Febuary 2012, 5 + 2 days.
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Figure 75.  The foundation and the three different teams working with the wall frames. 

Figure 76.  (left) The distance layout of the cross frame while cutting the mortices in the 
sill and plate. (right) The pre-assembling of the posts and beams of the cross frame, before 
laying out and marking the girts and braces.

Figure 77.  The first brace and girt pair has been marked and assembled 
into the frame, and the second brace and girt pair has been assembled and 
is lying ready to be inserted in the frame.

Figure 78. (right) The distance layout of the 
longitudinal frame (left) with pre-assembling of 
the mortice and tenon joinery.

Figure 79.  Three of 
the carpenters and 
Frank Erichsen are 
discussing whether 
or not to make a full 
scale layout of the 
secondary timbers in 
the longitudinal wall 
frame. Which they 
finally decided to do.

9 'Bonderøven' - Frank Erichsen, Revn, 

Denmark. July 2012, 4 days.

In Denmark 2012 I was involved in the making of a bin-
dingsværk house. Frank Erichsen, the host of the Danish tv-
program 'Bonderøven' invited for a two weeks workshop and 
20-30 more or less experienced carpenters worked together 
in teams for each wall (Figure 75). The timbers were seasoned 
millsawn oak timber for the main construction, and pine for 
the roof construction.

I joined the project for only four days, and we worked to-
gether in a rather open-minded structure, where the team 
leaders were in charge of one wall each. I was team leader of 
one of the cross frames and worked together with the Swe-
dish carpenter, Sten Nilson, with whom I discussed how to 
deal with the layout of the frame. He had experience from all 
kinds of projects and for timber framing mainly from wor-
king with restoration. We started working by distance layout, 
but as as the millsawn timbers had dimensions in the tradi-
tional Danish inches (2,615 cm) and the layout drawing in 
English inches (2.54 cm) this provided some complications 
in the layout and marking (Figure 76). After having finished 
the mortice and tenon joinery for the sill and tie beam, and 
all the posts, we decided to make a full scale layout using the 
plumb bob for marking girts and curved braces (Figure 77).

The layout and marking of the other frames involved the use 
of distance layout for the primary timbers, but where each 
post was preassembled, (Figure 78) and then full scale layout 
was used for the secondary timbers.

For me the most interesting part was found in the discussions 
on how to approach the project, as the teams had different 
approaches and ideas of how to work. Therefore the main 
outcomes of the workshop has been the contact and commu-
nication with the other carpenters and craftsmen (Figure 79).
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10  Trond Oalann, Åsane, Bergen, Norway. De-

cember 2013, 1 week.

I was an assistant instructor on a reconstruction project of a grindverk, 
where the original frame was built 1651 in Alvar, Bergen. The main in-
structor Trond Oalann (8-Norway 2011) was interested in testing dif-
ferent marking procedures on this type of construction. The timbers were 
already hewn when I arrived, and the work was carried out inside a large 
workshop with concrete floor (Figure 80).

The work involved a kind of distance layout, precutting the posts for a 
necked joint (Figure 81), and then a full scale layout where the lapped 
post-to-plate joint was marked and cut. We tried both the traditional lay-
out by lifting the end of the posts to the wanted inclination (22 cm/2m), 
and on the other wall we tried to tilt the plate and to keep the posts level 
(see Figure 80).

The most difficult part was when the braces were to be marked in the 
longitudinal wall frame, as they were lapped into two different levels and 
as the brace therefore was tilted (Figure 82). We had many discussions on 
the approach and tested different kinds, both the precutting of the levels 
making the marking in three steps mostly by line transfer, and by marking 
everything at once by the transfer by reference (Figure 83).

After pre-assembling the wall frames, the four cross frames were laid out, 
all at the same time, and the post-to-tie beam meeting (Figure 84) was 
marked by line transfer. The inclination of the posts was here conducted 
by using a large 2 meter wooden square, using a reference line on the tie 
beam from the most important point in the construction here marked 
with an X (see Figure 81 and Figure 84).

This was a very interesting project and the outcomes were mainly from the 
marking of the multiple intersection of post-to-plate-to-tie beam meetings 
and from the marking of the braces, which has been one of the most com-
plex marking situations that I have experienced. Here I realized that the 
marking of the braces in more than one step can be more efficient than 
marking in one go, when it is a complex marking situation.

Figure 80.  The workshop where the two different layout situations of the two 
wall frames can be seen. 

Figure 81.  The cutting of the lapped 
post-to-plate joint, which has been 
marked by line transfer. The post has 
already been cut, and here the second 
of the 'housings' in the plate is cut. The 
most important point (~ origin point) 
in the construction vill be the under 
and inner edge of the housing (x).

Figure 82.  The braces have been marked cut and assembled in the wall frame. 

Figure 83.  Two of the situations when 
marking the brace-to-plate meeting. 
(left) The spirit level is used as fixed temp-
late, and a steel rule is put on top before 
marking to make the cut in the plate as 
shallow as possible. (right) The plumb 
line is used for transferring the directions 
of the face of the brace to the plate.

Figure 84.  The layout of the four cross frames, and a detail photo of the 
necked tie beam-to-post joint, where the most important point is marked 
with an X. The large wooden square made of boards lies on the closest frame. 

X

X

Photo: Trond Oalann
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use of the methods in real working situations. In 
the working seminars in France 2006 and Czech 
Republic 2008 there was not a defined intention 
of transmitting the knowledge. I was there to ob-
serve and participate, and it was up to me to ask 
for demonstrations, but the carpenters were open 
to share their knowledge when asked. In Germany 
2007, Norway 2009, Japan 2010 and Denmark 
2012 the work was not organized as learning situ-
ations. Mostly the participants were separated into 
groups working together and discussing within the 
group, and there were only few or no demonstra-
tions for all participants. It was, however, possible 
to discuss and ask for explanations and demonstra-
tions in the particular situations.

The practitioners figuring in the working seminars 
are mostly today active carpenters who work with 
traditional buildings and/or tools. I have worked 
with them on building projects or visited them on 
the building site, and these must be considered as 
unique happenings, as it will not be possible to re-
make the same situations again. 

There are also the practitioners involved in the still 
existing craft organizations such as vocational schools 
or carpentry guilds. Here there is still a transmitting 
of the traditional craft skills, though it is mostly seen 
from a modern carpenter's point of view. In Den-
mark, France and Germany where the organizations 
have had a more conservative position and concep-
tion of the importance of education, the traditional 
craft skills have been preserved to a greater extent 
than in Sweden. This involves an apprenticeship 
where the apprentice is taught techniques and work-
ing methods, that are not necessarily going to be used 
in their working life, but which is still considered as 
important for the basic skills and identity.

There are also the still living carriers of tradition, 
who in their youth was in contact with the 'unbro-

Reflections on the journey

The above mentioned seminars have been the most 
important source of knowledge when considering 
the execution of the craft skills. The seminars dif-
fer from each other in the working situations and 
must be considered to be having different levels of 
dignity. The seminar in France 2006 was a study 
visit giving an insight into how a modern company 
worked using historical methods because this was 
most profitable. The seminar in England 2008 was 
made as a course in working methods for making 
a reconstruction of an existing historic building, 
where the transmitting of craft skills, methods 
and tools were the main aims. In Norway 2009 
it was a matter of exchange of knowledge in the 
production, where the limited number of carpen-
ters made the working process and knowledge ex-
change more explicit than in the similar type of 
seminar in Japan 2010. Here it was also a matter of 
reconstructing a historical building situation, but 
in this case not in the form of a course, but more 
as a team, where the competence of the different 
carpenters was distributed for the purpose of fin-
ishing the constructions, with the result that it was 
random which knowledge was transmitted when.

These four examples are different types of work-
ing seminars, and by reflecting on the outcomes 
in terms of experiential knowledge, I would clear-
ly say, that the working seminars in the form of 
courses (4-England 2008; 5-France 2008; 8-Nor-
way 2011; 10-Norway 2013) provided the most 
and easiest manageable knowledge about how to 
execute the working procedures, involving clear 
and well-structured demonstrations of how to do. 
One good thing about the course in England 2008 
was the production of a building, where the course 
in France 2008, was merely focusing on educa-
tional exercises, thus loosing the conception of the 
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of the Swedish 18th century barn in Maglö, Skåne 
(Lassen, Melin & Lange 2010) involved 4-5 days 
of �eld work. Studies of other buildings are mostly 
based on shorter visits from one to four hours each.

�e traces of the marking procedures have in gen-
eral been di�cult to �nd and analyse, and as the 
overarching approach in the thesis has been to 
work with procedural descriptions, this has been 
too di�cult with the buildings. �e information of 
working methods found in historic buildings must 
be considered as rather hypothetical, and only in 
the cases of making thorough documentation and 
studies possible reconstructions of the original 
building process have been made. �e buildings 
cannot be used as clear references for which mark-
ing methods have been used where, but the build-
ings have played an important role in the three-
dimensional understanding of how timber-framed 
constructions work and how the di�erent joinery 
can be used. Also the de�ections in the buildings 
reveal information about weak points and details 
of a construction.

ken' craft traditions (Lassen 2014). �ese persons 
are today very few and they have been di�cult to 
�nd. As this research is not focusing on historical 
aspects but more on the practical use of the meth-
ods, this group has not been considered as impor-
tant as the other two groups of carpenters.

Buildings
Historical buildings are important sources of 
knowledge when studying historical working meth-
ods (Sjömar 1999, p. 14). One part of the research 
has been to visit, investigate and analyse historic 
timber-framed constructions in an attempt to create 
a kind of communication with the craftsmen who 
originally built the constructions. �e building will 
in this way become the result of a building process 
instead of 'only' a silent historic monument. During 
the time of research I have visited a large number 
of buildings of which I  have made two accurate 
documentations. �e study of a French 15th century 
barn in Aclou, Normandy (Lassen 2007) involved 
8 days of �eld work (Figure 85), whereas the study 

Figure 85.  (left) A length section of the entrance of the 15th century barn at Aclou, Normandy 
France, where the di�erent details and traces in the construction have been highlighted and 
described in red. (right) �e cross section of the barn at Maglö.
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Experiments
�e experiments on a timber-framed gazebo have 
been an important part of my learning process, 
and the building project has followed me through-
out the time of learning (see Appendix B - experi-
ential record). 

It has been important for the dignity of the build-
ing and for the study of the marking procedures, 
to be working on a 'real' project. Real in the mean-
ing, that the construction has also another purpose 
than 'only' being a model for research34. Inspiration 
for the cross shape was found in Traité de l'art de 
la charpenterie (Émy 1841, pl. 47) and it has been 
in�uenced by compromises between aesthetical 
demands and the importance of the research ques-
tions, as they were in the design phase35. In this way 
the construction has provided the possibilities and 
limitations of the experiments (Figure 86). 

�ere have been many di�erent studies taking 
place during the building process. �e main stud-
ies were on the marking of the timbers, but de-

34.    Another possibility 
would have been to fo-
cus on testing the met-
hods only on models. 
�ese models would, 
however, have to be 
stored somewhere, and 
would not have had the 
same dignity as a com-
pleted building. Today 
the construction is raised 
(published) in its �nal 
place, where the pu-
blic has full access, and 
where the construction 
is included as a part of 
the surrounding parque 
environment.

35.    �e aesthetical de-
mands were that it 
should be a symmetri-
cal construction with 
similar surface on the 
timber. �e roof con-
struction should have a 
shallow roof slope with 
similar slopes for all 
roof surfaces. �e plate 
should not be placed too 
high and no posts in the 
center of the building. 

cisions throughout the work have also had focus 
on surrounding aspects such as the structural be-
haviour, the properties of the timber, the use of 
geometrical layout, the di�erent kinds of tools and 
approaches in the cutting of the joinery, the pro-
duction of pegs among other things. During the 
work the focus of the study was widened to also 
include the marking of the cutting details of the 
joinery, which it had not been planned for from 
the beginning. �is has resulted in a partition of 
the research results into three segments which are: 
the main construction, the roof construction and 
the joinery.

Main construction

It was planned to use di�erent methods for each 
of the eight wall frames and for the sill and plate 
frames to make a well-structured experiment. �is 
was only partly possible of several reasons. When 
working on the horizontal frames (Table 4) I real-
ized that it was going to be di�cult to keep to only 
one transferring method in each wall frame and 

Figure 86.  (left) SketchUp drawing of the timber-framed gazebo.
(right) An inside view of the assembled construction.
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differences between the methods were based on 
differences in the layout. Different kinds of layout 
drawings were made from the same plan view and 
were used as point of departure when marking the 
timbers. 

Joinery

From the beginning it was not planned to study 
the marking of the joinery, but as the work pro-
ceeded I realized that I could test different kinds 
of joints in the horizontal frames (Table 6), which 
is a rather unusual possibility in 'normal' working 
situations because of time-saving and efficiency. 
Three different sources, where dimensions and 
proportions are described, were used for defining 
the  measures and proportions of the joints (TLK  
2007; Gerner 1998; HKI 1922). Due to the ex-
perimental approach there was no clear structure 
of which joints were to be put where or of which 
tools/methods were used for marking the cutting 
details. 

Reflections on the experiments

For future studies in experimental practice-led re-
search it can be interesting to consider some re-
flective guidelines from this study. It is adviceable 
to not undertake too many studies in the same 
construction, and during the work it is important 
to keep to a strict agenda while at the same time 
being open to input and other possibilities than 
what is included from the beginning. In experi-
mental studies it is implicit that not everything 
can be planned, but it is important to consider the 
consequences and importance of the study, when 
deviating from the original plans.

The research questions should preferably be con-
sidered as more important than the aesthetics of 
the final product. The shape of the building should 

that different tools could be used for similar pur-
poses but with different advantages. When work-
ing on wall three, I found that some of the methods 
were not meant to be used for one whole wall, but 
that the two methods tumbling and double cutting 
supplemented each other (exp 2.3.3). And when 
going back to the sources these two methods are 
also always described together (4-England 2008; 
Shaw 1836, p. 143; Todd 1870, p. 255). When 
coming to the inner walls there were not a consist-
ent number of meetings to be handled, and there-
fore the use of the methods for these walls could 
not necessarily be compared to the use in the outer 
walls. The study has also implemented an experi-
mental and open-minded approach, meaning that 
when 'new' procedures were considered during the 
building process they were as far as possible also 
tested. The cross-shape produces a complex lay-
out situation with many crossing reference planes, 
which means that the methods have to 'co-operate' 
in the points where they meet. These conditions 
have helped in identifying the basics for marking 
that are fundamental for all methods which are 
presented in chapter four (see Figure 88 - Figure 
90, p. 94 - p. 95). 

Roof construction

The cross-shape also provides four similar 
building parts in the roof construction with a 
hanging kingpost and hipped roof ends. This was 
made into an irregular plan view with different 
roof slopes (Table 5). Four different types of 
layout were defined and the plan was to use one 
method for each part in a comparative study. By 
experimenting on a 1:2.5 scale model, the work 
on the roof was prepared to get deeper into the 
knowledge and understanding of developed 
drawing and trigonometry (exp 4.1). Only few 
sources described the marking procedures, and the 



Sill (exp 1.1)
�e sill was marked by distance transfer by reference (mapping), 
where the timbers were put on trestles, and where the spirit level 
was used for identifying and copying the irregularities.

Plate (exp 1.2)
�e main method for the plate was vertical transfer by reference 
using the spirit level (no space for plumb bob) but also vertical 
line transfer with spirit level as straightedge. �e assembled sill 
beam was used as reference.  

Wall 1 (exp 2.1) 
Here the vertical transfer by reference using the plumb bob was 
applied, where the timbers were laid out on small blocks on the 
layout drawing. �e frame was marked in 2 stages to be able to 
do the lay up twice. Firstly the posts were marked and cut into 
the sill and plate (2 layers), and secondly the girt and the braces 
were marked into the frame (3 layers).

Wall 2 (exp 2.2) 
I used vertical line transfer using the carpenter's square with the 
�oor as reference for this whole wall. �e layout lines on the 
�oor were refreshed with new chalk lines. �e crossing braces 
were marked and assembled �rst. �e posts were placed �rst 
in the �rst layer so that sill, plate and girts were in the same 
(second) layer.

Wall 3 (exp 2.3) 
I applied more than one method in this wall. �e main met-
hods were the horizontal line transfer, horizontal transfer of 
points (double cutting) and vertical line transfer (by tumbling), 
but to see what happened when applying several di�erent met-
hods in the same wall frame also transfer by reference was used.

mapping), mapping), mapping
where the timbers were put on trestles, and where the spirit level 

Wall 4 (exp 2.4) 
Here the principle of square adjustments by distance layout (square rule), center 
lines and di�erent kinds of housings was used. Stick drawings were made of all 
the di�erent timbers in the wall.

Wall 5 (exp 3.3) 
Square adjustments were also applied on this wall by using individual measures 
on a story pole and by adjusting the receiving timber in plumb. I decided to 
not mark the lower braces in this layout, but to mark the braces into the vertical 
wall frame after raising the construction (exp 3.5).

Wall 6 (exp 3.4) 
Here I used horizontal transfer of points of the inner corner posts without 
precutting the tenons. �e vertical line transfer was used for the girts and knee 
braces. Again I marked the lower braces into the existing frame after raising the 
construction (exp 3.5).

Wall 7 (exp 3.1) 
I used vertical line transfer, as I found it necessary to work with a method that I 
felt comfortable and secure that it would work, as this was the �rst of the inner 
wall frames, and as there were only few uncut meetings.

Wall 8 (exp 3.2) 
Here I used the transfer by reference with the plumb line, and here there were 
more joints to be marked. I used a diminished housing and a brace nose for 
the knee braces. 

MAIN CONSTRUCTION

�e main construction consists of two horizontal 
and eight vertical reference planes. In the original 
plans for the building process, eight di�erent 
transferring methods (Lassen 2009) should have 
been applied on one wall each. In this way it 
would have been easy to spot the di�erences and 
qualities of each method in the �nal construction. 
But when working with the di�erent methods 
this approach turned out to be di�cult and inef-
�cient, and a more open-minded approach was 
used. To explain which methods have been used 
where is not easily done, but roughly it can be 
organized like this. For more detailed information 
see the experiential record (Appendix B).
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THE ROOF CONSTRUCTION

�e cross-shape forms a complicated roof construc-
tion with four equal parts with di�erent roof pit-
ches. �e plan was to apply four di�erent methods, 
one in each part, but by testing the di�erent 'met-
hods' on a model of the roof, most di�erences were 
found in the way of organizing the layout drawings 
(exp 4.1.4). �e way the layout drawings are made 
cannot be seen on the timbers and the construction 
is therefore di�cult to read. A quarter of the plan 
view has been used as a basis for all layouts, the val-
ley rafters were marked and assembled �rst, and for 
the hip sections a number of di�erent methods and 
solutions have been applied. �is plan view of the 
roof with brief explanations of used methods will 
give an overview.

VALLEY SECTIONS (exp 5.1 and 5.2)
I used the same elevation to mark all valley rafters and tested di�erent 
marking methods both from the �oor and with the square and bevel 
gauges. �e kingpost was marked by distance layout with diminished 
housings and pentagonal end cuts. �e valley braces were marked using 
vertical transfer by reference and line transfer. 

HIP SECTION 1 (exp 6.1) 
�e full scale layout of parallel projection was used here and the lines 
from the �oor were transferred to the timber by spirit level, and no cen-
terlines were used.

HIP SECTION 2 (exp 6.3)
Here I applied distance layout by using the measures from the full scale 
�oor layout with bevel gauges and when developing the cuts and angles 
I tried to consider the irregularities of the timber. �e backing cut was 
made in full scale layout by the roof surface by tilting the hips on tipping 
blocks and marking from a horizontal reference line made with the spirit 
level and a long metal straightedge. 

HIP SECTION 3 (exp 6.2)
I used dragon ties to keep the corner joints together. �ese were marked 
in transfer by reference with the plumb line. For the hip rafters I used full 
scale layout of story poles where the lines were transferred from �oor to 
timber by the carpenter's square. 

HIP SECTION 4 (exp 6.4)
�e used approach was  distance layout and the principles of trigonome-
try. By calculating the length from the multipliers of the roof kernel these 
were applied on centerlines on the timbers. �e angles for the true cuts 
were found with the Hawkindale spread sheet, and by marking these on 
a pitch board the angles were transferred to the timber by bevel gauges. 

JACK SECTIONS 1 (exp 7.1)
Full scale �oor layout was used for laying out and marking the jacks in 
the common elevations using the carpenter's square to transfer the lines 
from the �oor to the timber.

JACK SECTIONS 2 (exp 7.3)
�e tilted full scale lay up of the hip rafters from hip section 2 was used, 
where I stacked the jack rafters on top of the hips. I marked the timbers 
by vertical transfer by reference and line transfer. I furthermore tested 
the use of mortice and tenon joinery and to let the outer jacks 'swing' 
out of vertical. For the inner roof surfaces I tested distance transfer with 
pitch templates and also a direct transferring situation into the roof con-
struction.

JACK SECTIONS 3 (exp 7.2)
Here I used the full scale �oor layout of the roof surface (la herse) to 
�nd the true lengths of the jacks. I developed pitch templates of all the 
cuts on the timbers and marked the timber by placing the top face of 
the jack on the �oor. By holding the pitch templates onto the �oor the 
true cuts were marked. 

JACK SECTIONS 4 (exp 7.4)
I applied the principles of trigonometry to calculate lengths, cuts and 
housings (an ideal timber dimension) for all meetings. �e angles and 
measures were applied by bevel gauge and steel rule, and the combina-
tions square was used to handle the irregularities.
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JOINERY (exp 1.3 and 3.6)

When realizing that I was going to make a num-
ber of similar joints in both the sill beam and the 
plate I found that this was a possibility to test the 
marking of di�erent types of joints. �e intention 
was not to test the functionality, but mainly to use 
this construction as a kind of joint collection. Ge-
nerally di�erent types of joinery have been used. 
In some di�erent measures for the same joint 
were used and in some cases di�erent marking 
procedures.

Here is a list of the di�erent joints used in the 
sill and plate of the main construction. �ere are 
references to where the information comes from 
although often several examples of similar joint 
types are found, mostly without measures or in-
structions. I have not found the English terms 
for all the joints, and therefore the Danish (DA), 
Swedish (SW) and German (GE) terms from the 
sources are used. Where there is no reference the 
used dimension or proportions are put in brackets 
(e.g. ku – 28mm). I

II

III

IV

12

3

4

5

6

7
8

9

10

11
12

13

14

15

16

1718

19

20

2526

27 28

2221

23

24

SILL

PLATE

Corner joints in sill
1. SW - Hörnskarv med halvlaxstjärtformig hake (ku - 1/5 dim) 
2. DA - Hjørnekamblad (TLK, p. 10)
3. SW - Hörnskarv med sned skärning. (HKI, p. 2:2)
4. GE - Scherzapfen (MG, p. 63)
5. GE - Durchgehender Schwalbenschwanzeckzapfen (MG, p. 65)
6. GE - Einseitiger Gehrungszapfen (MG, p. 63) 
7. GE - Verdecktes schräges Hakeneckblatt (MG, p. 101)
8. GE - Halb eingezapfter Schwalbenschwanzeckzapfen (MG, p. 65)
9. DA - Lige hjørneblad (TLK, p. 10)
10. GE - Hakeneckblatt (MG, p. 99)
11. GE - Verdeckter Scherzapfen (MG, p. 63)
12. SW - Hörnskarv med halvlaxstjärtformig hake (HKI, p. 2:2)

Scarf joints in plate
13. SW - Fransk lås (ku - height of cog - 28 mm)
14. DA - Fransk lås (TLK, p. 9)
15. DA - Skråt hageblad med styretap (TLK, p. 8) 
16. DA - Hageblad med forkiling, skråt bryst og styretap (TLK, p. 9)

Corner joints in plate
17. GE - Versetztes Hakeneckblatt (MG, p. 102)
18. GE - Versetzte Schwalbenschwanzformige Hakeneckverblattung (MG, p. 102)
19. DA - Hjørnekamblad (height of cog - 28mm) 
20. DA - Hjørnekamblad (ku - 1/5 dim)
21. GE - Verdecktes Hakeneckblatt (MG, p. 100)
22. GE - Verdecktes Eckblatt (MG, p. 97)
23. GE - Verdecktes schräges Eckblatt (MG, p. 98)
24. DA - Dobbelskråt hjørneblad (TLK, p. 10) 

Cross joints in plate
25. SW - Halvt i halvt (HKI, p. 2:2)
26. DA - Lige overskramning  med forsats (TLK, p. 14)
27. GE - Verschräncktes Blatt (MG, p. 120)
28. GE - Einzeitig abgesetztes Kreuzblatt mit beidseitigem Haken (MG, p. 120)
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These reflections which I consider as important for 
experimental and comparing studies in traditional 
craft skills will be valuable in the stages of plan-
ning for future research projects. However, almost 
no matter how much in detail a study has been 
planned and prepared, there will always be found 
parts that could be changed to achieve more con-
venient results. This is a part of the nature of ex-
perimental practice-led research.

Another thought would be to work on a number 
of similar constructions using one already de-
fined method for each construction. In this way 
it would be necessary to alter the construction ac-
cording to the method, and it would be possible 
to use different kinds of surfaces on the timber in 
each construction. This would, however, be quite 
a bit of work, and it should probably be organized 
as working seminars for a number of carpenters. 
Prefereably these carpenters should have different 
experiences of which methods to use, and each be 
leading the work on one construction, so that all 
the advantages from each method should appear.

be apparent from what is investigated e.g. by using 
round timbers for testing methods particularly ap-
plicable on this kind of surface. This would, how-
ever, demand knowledge and experience about the 
specific methods at the planning stage.

The structural and constructional solutions will 
have to be solved and thought of already when or-
dering the material to be used, as this would make 
it more likely to avoid vulnerable situations such 
as weak joints which involve interventions in the 
application of the study.

The documentation is important for the use of the 
experiences as results. The use of a log book is in-
valuable together with making sketches and taking 
photographs. Also video sequences can be warmly 
recommended if possible, although it will involve 
a lot of extra work or another person to film the 
execution of the work. This could, however be 
achieved by involving other carpenters/researchers 
in the project to be able to discuss the different 
approaches and methods, and if possible to create 
some kind of working seminars and test the differ-
ent approaches, methods and tools.
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Introduction
This chapter is a concentrated survey of marking 
principles and procedures. It aims at defining the 
different approaches for marking the timbers by 
making a comparative study of the underlying 
principles used in the different situations.  

First stage in the investigation was to organize and 
describe all accessible knowledge about the marking 
procedures from my sources. The information was 
organized from the following structure: material, 
layout, tools, construction, tradition, references, 
procedural descriptions, own experience and text 
examples (Table 7). In many cases there was no de-
fined information about what type of material or 
where and when the methods work best.

Second stage was to make preliminary procedural 
descriptions of the identified approaches, which 

involved separating the procedures into smaller 
steps making it possible to compare. I made small 
experiments to be able to understand and describe 
the approaches. The descriptions were only used 
for my own comprehension of the procedure, and 
they were mostly text-based (Table 8) with few ad-
ditional sketches when needed. 

Third stage was to make drawings to visualize the 
descriptions, and to keep the survey managable it 
focuses on a 90 degrees meeting. The procedural 
descriptions were concentrated into the actual 
transferring principles, working with schematic 
line drawings using  two-dimensional views and 
similar ways of explaining. 

This made it possible to find out whether the work-
ing methods were based on similar transferring 

Chapter 4 - MARKING PRINCIPLES 
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Table 7.  

Table 8. 

principles (as was the case with line transfer and 
tumbling), and the classification took form. In a 
conference paper published in 2009 I presented 
a first classification of the approaches in relation 
to the practical situation. The methods were sepa-
rated into three main groups based on the layout 
and workplace arrangements: vertical, horizontal 
and distance transfer (Figure 87). Each of these 
groups were separated into two or three subgroups 
based on the transferring principles (Lassen 2009, 
p. 103). To be able to compare the principles they 
were all described in a three-step procedure36. 

The fourth stage was to evaluate this first classi-
fication based on the experiences from the work-
ing seminars and from the experiments on the 
gazebo, where the defined methods were tested in 
a large number of both similar and different situa-
tions (see Table 4, p. 87). This has resulted in a 
new classification which is the main result of this 
chapter.

Basics
In the suggested structure I firstly talk about the 
basics which are the 'invisible tools' used for man-
aging the three-dimensional situations in complex 
constructions and to handle the irregularities of 
the timber. The basics are based on a system of ref-
erence in three levels: reference planes, reference 
lines and reference points, and these are important 
for the understanding of the marking principles 
and situations (Figure 88-90). 

When talking about 'vertical, horizontal and dis-
tance' (see Figure 87) the focus is on how the tim-
bers 'move' and the differences are found in the 
layout and workplace arrangements. The layout 

STRUCTURE FOR CATEGORIZING THE METHODS

The structure used in the first stage of the investigation to be able to 
compare and cathegorize the methods.

1. MATERIAL: Wood species, surface.
2. LAYOUT / WORKING ARRANGEMENTS: Type of lay- 
 out, reference system/-lines, workplace/building site.
3. TOOLS: Carpenter's square, plumb bob, spirit level, tem- 
 plate, dividers, bevel gauge, rule/ruler
4. CONSTRUCTION: Type of construction, position in con- 
 struction, dimensions.
5. TRADITION: Geographically, building concept / way of  
 thinking.
6. REFERENCES: Who wrote about it? dignity, how was it  
 described? illustrations / steps, special terms / definitions  
 (language).
7. PROCEDURAL DESCRIPTIONS: What kind of dra-  
 wings  / pictures, if any? which steps? what works best for me?
8. OWN EXPERIENCE:
9. TEXT EXAMPLES: Quotations/illustrations

PRELIMINARY PROCEDURAL DESCRIPTION

An example of a text-based procedural description of the method called 
mapping which was used in the second stage of the investigation.

1. Layout drawing is made for finding all measures (1:10).
2. All timbers are found and laid on trestles or blocks.
3. The timbers are distributed in the frame and marked (outer  
 and upper face is defined).
4. The timbers are marked with reference lines on all faces
  • Tools: spirit level, chalk line, ruler, square, pencil.
5. Shoulder-to-shoulder distances are found for each timber.
  • The overall measures from the layout drawing  
  are found.
  • The dimensions of the mating timbers are mea- 
  sured and subtracted from the overall measure  
  which gives the shoulder-to-shoulder measure.  
  (This is prefereably done on the reference lines  
  if the timber is severely twisted).
6. The shoulder-to-shoulder distance is marked on the timber  
 (on the reference lines) by squaring the marks round on the  
 vertical faces.
7. All timbers for the meeting(s) are levelled using wedges (and  
 clamps).
8. A spirit level is held onto the face of the receiving timber and  
 the irregularities are 'measured' either by dividers, ruler or by  
 'eye'.
9. The deviation (if any) is transferred to the shoulder-to-shoul- 
 der mark on the adjoining timber, where it is applied/marked 
  by using the spirit level as reference.
10. The necessary measures for the particular joint are then   
 marked from the shoulder markings and the reference lines. 

36.    For some of the methods it would have been bet-
ter to have used four or more steps, but as every step 
to some content can be separated into even smaller 
steps it was possible to concentrate two steps in one 
drawing and to keep the comparable three-step des-
cription for each of the described transferring prin-
ciples.
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VERTICAL TRANSFER HORIZONTAL TRANSFER

DIRECT TRANSFER

DISTANCE TRANSFER or 
SQUARE ADJUSTMENTS

Figure 87.  The three 
different movements 
of the timbers, on 
which the first clas-
sification was based. 
This was the third 
stage in the investi-
gation.

defines the important measures in the construction 
and will show how mainly the primary timbers refer 
to the reference planes in the building. In the layout 
situation there are two possibilities: full scale layout 
or distance layout (Figure 91). One of the main dif-
ferences between these is that in full scale layout 
individual measures and shapes are used, whereas 
in distance layout some kind of generalization of 
measures is involved. In full scale layout there are 
two possibilities for marking the meetings: either 
vertical or horizontal transfer. In distance layout 
the measures are marked directly on the timbers, 
and for the meetings there are also two possibilities: 
either making a distance transfer or making square 
adjustments. 

Transfer implies that something is taken from one 
place and applied in another. The timbers are to be 

moved from one place to another and the shapes of 
their faces are therefore transferred to the mating 
timber. The two main possibilities for this motion 
are direct transfer and distance transfer. For direct 
transfer the timbers have to be positioned in the 
lay up in the same relation to each other as they 
are to be in the final construction, except for the 
distance they have to 'move'. This movement can 
be vertical, where the timbers are stacked on top of 
each other, or it can be horizontal where the tim-
bers are placed in the same level. When the move-
ment is undefined it is called distance transfer37. 
Square adjustments signify that the irregularities 
are removed or ignored, which makes it more ap-
propriate to talk about a principle for adjustments 
or reduction using the carpenter's square as an es-
sential tool.

37.    In my paper from 
2009 square rule is 
defined as a distance 
transferring method 
(Lassen 2009, p.109), 
but even if the layout 
system of square rule is 
similar to the two other 
principles in distance 
transfer, there is actu-
ally not talk about a 
transfer of irregularities 
(Seekings 2010). 



94

REFERENCE PLANES
In all constructions, there is a need for reference 
planes. �ese are perfectly �at planes which bisect 
the building and create a constant theoretical grid 
that can be seen both on the layout-drawing and 
in the �nished construction. Reference planes are 
often found at the outside of exterior wall frames, 
at the bottom of sill, top of �oor surface and plate 
frames, in the center of cross wall frames and on 
the outside of roof surfaces (Newman 2005, p. 99; 
Beemer 2005a, p. 4).

REFERENCE LINES
�e references planes are represented by reference lines. �ese lines will be marked 
on the layout drawings, on the paper or the �oor. But reference lines will also be 
placed 'inside' the timbers and on the surface of the timbers to be able to locate the 
timber in relation to the reference planes. All timbers in a timber-framed construc-
tion will refer to at least one reference plane. It is here possible to distinguish between 
primary and secondary timbers, where the primary timbers will be found in the 
meetings between two or more reference planes, and where secondary timbers will 
only be found in one reference plane (Newman 2005, p. 100).

Depending on the working situation or the properties of the timber the lines can 
be shifted sideways in parallel within the timber, and in some situations it is pre-
ferable to work with several reference lines on the same face. An important thing 
to remember is that the reference 
lines on the timbers do not neces-
sarily represent the reference planes 
of the building, but they are used 
as a help to keep up the system of 
co-ordinates when working on ir-
regular timbers. O�set lines can be 
used as a way to always keep the 
reference away from the timbers 
(Dodge 2010a, p. 12)

a b

c d
Reference lines are used to 'unwind' irregular timbers, and by using practical geome-
try, plumb and level, trigonometry or a carpenter's square, it is possible to mark the 
timbers with reference lines in three dimensions.

�ere are di�erent systems of reference lines used in timber-fram-
ed buildings: centerlines (a), datum lines (b), reference faces  (c)
and the �oor as reference (d). �e center of the reference 

lines (here the center of 
the timber) is found and 
plumb and level lines are 
transferred to the faces of 
the timber.

By using these marks on 
the faces from the plumb 
and level lines in the end 
grain, a chalk line is fastechalk line is fastechalk line -
ned at each end. By lifting 
the line at the center and 
letting it snap back onto 
the face, it leaves a comple-
tely straight line.

Distortions in the timber can be 
distributed by using a spirit level, and 
by applying a level mark it is possible level mark it is possible level mark
to de�ne on the face of the timber in 
which place it is level in one layout and 
plumb in another.

Figure 88.  

Figure 89.  
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Figure 90.  

REFERENCE POINTS
Reference points are always used to de�ne the interrelation 
between the meeting timbers. �ere are di�erent types but 
generally some kind of mark in the length of the timber is 
used to de�ne where the shoulders of the timbers will be. �is 
kind of reference point is called location marks, and these can 
be measured, calculated or they can be marked in a direct 
transferring situation.

LOCATION MARKS
�e location mark can be achieved in 
three ways. Either by using a vertical 
reference line (a), by using measures 
from distance layout (b) or by tumb-
ling the timber (c1-3), which is a way 
of turning the timber to be able to 
mark the location mark directly on 
the reference face. 

f

'BRING-ME-BACK-LINES' 
When three reference planes are 
meeting in the same point, a tim-
ber is found in two di�erent layouts 
(see PROCEDURE 6, p. 127) 
(exp 2.1.1). To be able to position 
the timber it is necessary to use 
some kind of reference point, such 
as bring-me-back-lines (d), two-foot 
marks (e) (1-France 2006; 4-Eng-
land 2008) or o�set lines (Dodge 2010a, p. 12). �is means that the reference point 
is moved away from the meeting, that it is not removed even after cutting the joinery 
and that it will be easy to �nd back to. �is is similar to the use of o�set lines except 
that these are marked on the timbers.

Another kind of reference point will be on the cross section of 
the timber, which is often similar to the reference plane. �e 
use of the dropping distance is one way of de�ning where the 
two timbers are to meet (Appendix A) but the reference lines or 
reference faces can also be used (f ).

b

d

 TUMBLING 

�e adjoining timber is lying on top of the two receiving timbers with the reference face 
upwards.

�e timber is turned (tumbled) so that the reference face is vertical. �e shoulder-to-
shoulder length of the timber (location marks) can then be marked directly.

�e timber is tumbled back and now the direction of the face of the receiving timbers can 
be marked at the location marks. �e timber is therefore shifted down untill the shoulder 
line meets the straightedge (see Figure 18). When there are more than one direction to 
transfer more than one location mark will be needed.

c1

c2

c3

In (a) and (c) it is possible to mark the exact length of the 
timber without using measures or calculations. Other types of 
location marks will be origin points (Newman 2005, p. 102) 
or working points (Beemer 2004a, p. 5).

a

e

two-foot-mark

two-foot straightedge

reference face

reference face

reference face
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FULL SCALE LAYOUT
�is involves that the reference planes are laid out in their full size, which 
demands a large space with a fairly even ground or �oor. Only one line for 
each timber is normally used. Today it is most common to �rst make a paper 
drawing (a) to be able to order or cut the needed timbers, but historically the 
drawing could also just be found inside the head of the master carpenter who 
had the important measures de�ned on story poles or measuring sticks. 

DISTANCE LAYOUT
�is involves that all measures and dimensions are de�ned on a drawing 
and the timbers are marked one by one (similar timbers can be marked to-
gether). For simple constructions only few measures are needed, but as soon 
as inclined timbers are introduced the layout becomes much more complex. 
Today construction drawings are often produced digitally with one layout 
drawing for each type of timber (b) and these can be describing all detailed 
measures of one single piece of timber stick drawing. In other situations it 
will be su�cient with only a rough estimation of the reference planes, and 
the layout drawings will then be materialized in the shape of a number of 
story poles (7-Japan 2010). 

LAYOUT AND WORKPLACE ARRANGEMENTS
To de�ne where the reference planes are positioned in the construc-
tion, layout drawings are often used. Usually these will be represen-
ted by some kind of construction drawings such as plans, sections 
and/or elevations. Mainly there are two kinds of layout situations: 
full scale layout and distance layout. 

a

b

Figure 91. 
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TRANSFER BY REFERENCE (p. 98)

LINE TRANSFER (p. 102)

TRANSFER OF POINTS (p. 106)

SQUARE ADJUSTMENTS (p. 110)

Principles
Secondly I talk about the principles which are the 
underlying structure or rule that guides the actions 
or approaches in the marking procedures. I now 
argue that the marking principles can be reduced 
to four main principles: three principles of trans-
fer: transfer by reference, line transfer and transfer 
of points, and one principle of square adjustments 
(Figure 92). 

In the following part the main aspects involved 
in each of these four principles are presented and 
shortly discussed. Schematic two-dimensional line 
drawings are used to explain the core of the prin-
ciple, and furthermore the possible movements 
and tools are presented on a number of additional 
illustrations. �e schematic drawings are theoreti-
cal reductions of actual working methods and as 
such they can be challenging to read. �erefore 
an example of how the principle can be used in a 
practical situation is presented after each principle 
in a text- and image-based procedural description 
(see PROCEDURE 1-4). �e intention is to make 
a kind of interaction between the principle and the 
procedure. Furthermore the building traditions 
where the principles are found as well as the refer-
ences for where the knowledge originates and where 
more knowledge can be found are gathered on the 
same spread of two pages. In the conclusions the 
advantages and speci�cations of the principles are 
shortly summarized and discussed. 

Figure 92.  An overview of the four main 
principles for the marking procedures (the 
principles are presented and described on 
the following pages (Figure 93 - Figure 96).
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PRINCIPLE
Transfer by reference is done by revealing 
the irregularities of a timber's vertical or 
horizontal face by placing a plumb (a) or 
level (b) reference line onto the receiving 
timber. 

�is reference line makes the basis for a 
system of coordinates, where the irregula-
rities of the timber will be the horizontal  
distance (red, blue, green) or the vertical 
distance (yellow) from the reference line 
to the face of the receiving timber. 

By holding a similar reference line onto 
the adjoining timber the irregularities can 
be transferred by copying the timber-to-
reference line distances from the recei-
ving to the adjoining timber.

Transfer by reference in horizontal or distance 
transfer, which is also called mapping, is a two 
step motion, as the reference line has to be moved 
from the receiving timber and to be re-established 
at the adjoining timber (d1-2). �is approach is 
useful in many situations, even though it is rather 
elaborate, as there is a lot of moving and remem-
bering of measures and shapes (exp 1.2.3). For 
more complex constructions and meetings these 
approaches are not recommended (exp 7.1.1; Be-
emer 2005a, p. 9).

TRANSFER BY 
REFERENCE

MOVEMENT
In the �gure illustrating the principle 
vertical and horizontal transfer is shown. 
Distance transfer is similar to the hori-
zontal transfer. 

Transfer by reference works de�nitely 
best in the vertical transferring situation, 
as it is not necessary to move the 
reference line. �e vertical reference line 
(plumb line) reveals the irregularities of 
both timbers at the same time and here 
the same situation is displayed from 
three di�erent views (c1-3)

Figure 93. 

receiving timber

adjoining timber

adjoining timber

adjoining timber

adjoining timber

a

b

d1

receiving 
timber

d2

adjoining 
timber

receiving
timber

adjoining
timber

c1 c2 c3

receiving
timber

receiving
timber

adjoining
timber

adjoining
timber
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TOOLS

�e tools which can be used for establishing the vertical reference line are a plumb line (e), a 
spirit level (f ) or a carpenter's square (g), which will need a level �oor or another timber in level 
as reference (exp 2.1.1; TLK 2007, p. 70). 

For establishing a 
horizontal reference 
line the spirit level 
is the most conve-
nient (h), but when 
having a comple-
tely plumb wall, the 
carpenter's square 
can also be used (i).

�e measuring of the irregularities can be done by a pair 
of dividers (n) or even with a rule (o), but for less com-
plicated surfaces it is convenient to work by eye.

�ese tools have di�erent advantages. �e plumb line is thin 
and easy to get around for marking the timbers (j) and compa-
red to the spirit level and the carpenter's square that can only 
reveal one face at the time (k1-2), the plumb line is the most con-
venient tool for vertical transfer (exp. 1.2.3). Furthermore the 
length of the plumb line is inde�nite (1-France 2006), where 
the spirit level and in particular the carpenter's square have a 
limited reach.
For distance or horizontal transfer the spirit level is most con-
venient, but the carpenter's square makes the establishment of 
the vertical reference line e�cient when having a level �oor in 
horizontal transfer (g). 

TRADITIONS AND TERMS
�e approach using the plumb bob as a vertical 
reference line is found in the French and English 
traditions. �e use of distance transfer mapping 
is described in the USA and England but it has 
undoubtedly been used in other traditions as 
well. 

�e di�erent terms used are: Plumb line scribe, 
French scribe, plumb bobbing, piquage (or piquer) 
au plomb, mapping, mental scribe.

REFERENCES
Further information about the use and app-
lications of this principle has been published 
by: (Beemer 2003, 2005b; Dodge 2010a; Émy 
1837, 1841; Guilhemjouan 1995b; Lassen 
2007, 2009; LCCB 1979; Mazerolle 1895; 
Newman 2005)

EXPERIENCES
�e principle has been used in the following 
working seminars: 1-France 2006, 4-England 
2008, 6-Norway 2009, 7-Japan 2010, 8-Nor-
way 2011, 9-Denmark 2012 and 10-Norway 
2013 (see p. 72 -  p. 82)

�is principle has been used in di�erent forms 
in the following parts of my experiments on the 
gazebo: 1.1, 1.2, 2.1, (2.3), 3.1, 3.2, 5.3, 6.2.2, 
7.3 (see Appendix B).

When using both spirit level 
and square together it is pos-
sible to establish both vertical 
and horizontal reference lines 
at the same time (l). When 
using two squares together 
(one of these could be a com-
bination square) reference li-
nes can be established on two 
opposite faces of the timber 
at the same time (m). 

the plumb bob

e

j

h

n 

l 

o

m

i

k1 k2

f g
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PROCEDURE 1
A detailed description of the use of the plumb line in transfer by 
reference is presented in Appendix A. �erefore this procedural 
description will instead demonstrate a way of using the horizontal 
reference line in distance transfer which is not so commonly used.

SITUATION
�e receiving timber (a 6"x 6"sill beam) is already placed in the 
construction (and is therefore to be considered as levelled). 

1 A spirit level is placed in le-
vel on top of the receiving 

timber (it helps to put wedges or 
small pieces of wood for keeping the 
level still without holding it). �e 
location, where the timber touches 
the spirit level is marked (a) and by 
eye measure the reference face (b) 
and the other edge is marked (c).

2 �e distances between the face 
of the timber and the spirit 

level are measured at the location of 
the reference face (d) and at the other 
edge (e) 

�ese measures can be written on the spi-
rit level to make it easier to remember.

3 �e shoulder-to-shoulder distance for the post is de�ned by dis-
tance layout (measured in the construction) and by holding a 

carpenter's square onto the reference face of the adjoining timber a re-
ference line is created and marked with thin lines (these lines are only 
used for reference).

By using the carpenter's square instead of the spirit level it is not necessary to 
level the post before marking, but if the reference face is not straight a snap-
ped reference line will be used. 

�e joint location has been de�ned. �e adjoining timber (a 5"x 
6" post) has been levelled. �e exterior face of the timber is used as 
reference, but the inside will be visible and tight �tting is wanted 
on both sides of the post-to-sill meeting, and therefore a barbe will 
be made.

a

a

de

e d

b

b

c

c

sill beam

sill beam

post

sill beam

sill beam

sill beam

post

reference face

barbe

wedge
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4 �e spirit level is placed on the adjoining timber parallel to the thin 
line by using the measured distance (d) from the receiving timber at 

both edges of the timber.

5 �e location mark (a) and the second distance (e) are marked from the 
markings on the spirit level.

7 Now a similar procedure can be done on the other side of the ad-
joining timber. �e shoulder mark on the post is squared onto the 

other side of the post, and a similar procedure (step 1-6) is made, taking 
new measures if the situation demands this.

6 �e lines are connected, and the shape of the sill has been transfer-
red to the one side of the post. 

�e reason why the location mark (a) is not on the thin line, is that the shoulder-
to-shoulder measure of the post is taken at the reference face.

COMMENTS
�is procedure is describing both the use of the spirit level and the 
carpenter's square, and in this way it is possible to demonstrate that 
the two tools have di�erent qualities when used in the same situation. 
�e carpenter's square could not have been used for identifying the 
irregularities on the sill beam without a vertical wall, and on the other 
hand to be able to use the spirit level on the post, the post would have 
had to be levelled also lengthwise. When instead using the carpenter's 
square the face of the timber is used as reference, which demands a 
fairly straight and not twisted or bowed timber.
�e use of marking the spirit level with locations of the cross section 
(a-c) has not been found in any sources, but inspiration is found in 
descriptions of how to use the square in compound roof layout (see 
Figure 29, p. 65) (exp 5.1.1; Opderbecke 1913, p. 255).

d

e

a

8 �e cutting details of the tenon are measured from the reference face 
and marked in full length (the width of the post).

9 �e width of the post is measured, and this measure will be applied 
on the sill beam to be able to mark for the mortice using the same 

measures as on the post. (if the post is severely twisted, this might also have 
to be considered for the mortice).

post

post

post

post

post
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 d

LINE TRANSFER

PRINCIPLE 
Line transfer is when the bevels of the receiving timber is transferred by a 
straightedge to the adjoining timber, which implies that only straight or 
slightly concave faces can be transferred. �is can be done in two ways 
either along the straightedge (a) or across the straightedge (b). It can also be 
done by using a pro�le board for copying the directions (c). 

MOVEMENT 
Transfer along the straightedge is done in direct vertical transfer where the timbers will have to be 
stacked on top of each other (TLK 2007, p. 70). �e three-step-procedure will be to �rst de�ne 
the location mark, second to transfer the direction and third to project the direction in parallel to 
the location mark (f1-3). �e second and third step will then be repeated untill all faces are t101
ransferred (see Figure 11 and Figure 15).

In all cases a location mark (d) will be needed, and when there are more than 
two bevels on the face of the timber, also the distance (e) between the bevels 
on the face will be important.

3) project the direction in parallel1) de�ne the location mark. 2) transfer the direction. 

Figure 94.  
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Distance transfer is also possible for transfer along the straightedge (g1-2) by using 
a pro�le board for marking, moving and bringing back the negative shape of the 
receiving to the adjoining timber (Anderson 1993b, p. 11). �e pro�le board has  
straight and parallel edges and it is marked with a perpendicular line, which 
is held (vertically) onto the reference line on the receiving timber (which is 
levelled). With a straightedge the directions of the faces (bevels) are then 
transferred onto the board (g1). By holding the marked board onto the adjoining 
timber the lines are transferred back from the board with the straightedge (g2).

Line transfer across the straigh-
tedge is most often used in 
horizontal transfer (i), where 
the width of the straightedge, 
which can be large (j) or small 
(k), projects the direction of 
the face of the receiving timber 
in parallel. Also for making lap-
ped joinery in vertical transfer 
the width of the straightedge 
can be used for marking (exp 
6.2.2; 10-Norway 2013)

It is also possible to use line trans-
fer both along and across the 
straightedge at the same time (l), 
which is often used when having 
wanes or in acute-angled corners 
(see PROCEDURE 2 and PRO-
CEDURE 5, p. 122).

TOOLS
�ere are many variations of line transfer and all tools with a straight 
edge can be used.  �e carpenter's square or spirit level can be used for 
both �nding the location mark and for transferring the directions (exp 
1.2.3). When it is possible to use the edge of the timber or the �oor as 
reference, a bevel gauge can be used for both �nding the directions and 
for projecting these in parallel to the location mark (l).

A variation of this will involve the use of the carpenter's square to copy 
very small inclinations from the face of the timber to the pro�le board 
by using the perpendicular tongue of the square (h1-2) and to do the 
same when transferring the directions to the adjoining timber (Ander-
son 1992, p. 6). �is makes the transfer more exact, than if only straigh-
tedge was used (7-Japan 2010).

TRADITIONS AND TERMS
�e approach of using line transfer is found as a complete met-
hod in the Danish carpentry tradition but without de�ning any 
particular term for the method other than tilridsning. It is also 
found in the English/American tradition within the method 
called tumbling, and also in the French descriptions it is found 
when working on tilted timbers niveaux de devers (exp 7.3). �e 
use of distance line transfer has only been found in the Japanese 
tradition where it e.g. is used for Koya Gumi marking (Anderson 
1993b), which is a traditional Japanese roof construction (see 
Figure 21, p. 61).

REFERENCES
Further information about the use and applications of this prin-
ciple has been published by: (Anderson 1992, 1993b; Beemer 
2005a; LCCB 1979; Mazerolle 1895; Sobon 1986, 2006a, 
2006b; TLK 2007).

EXPERIENCES
�e principle has been used in the following working seminars: 
(4-England 2008; 7-Japan 2010; 10-Norway 2013 - see p. 72 
-  p. 82)

�e principle has also been used in di�erent forms in the fol-
lowing parts of my experiments on the gazebo (exp 1.2; 2.2; 2.3; 
3.1; 3.4; 3.5; 5.3; 6.2.2; 7.3 - see Appendix B).
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PROCEDURE 2
�is procedure will be based on the method of vertical line transfer along the straightedge  
in a which has been described in a Danish learning resource used at the vocational car-
pentry schools (TLK 2007, p. 70). 

SITUATION
�is situation is a full scale layout of a wall, where an intermediate post is to be tenoned 
into a sill beam. �e outer faces of the sill and post (upper in the layout) are used as 
reference. �e faces that are horizontal in the layout will be vertical in the construction. 
�e timbers have been stacked and levelled and are in the right positions in relation to 
each other.

2 �e bevels of the faces 
are extended onto the 

post by placing a straightedge 
onto the face of the receiveing 
timber, and making two small 
marks along the straightedge for 
the directions on the adjoining 
timber (d). Here the directions 
of the two lower bevels are 
transferred and marked.

1 �e location mark is found by using the spirit level as a vertical reference line. 
�e reference points are found by �nding the distance from the top of the sill to 

the point where the spirit level touches the sill (a) with a pair of dividers and transferred 
to the post (b). �e same is done with the other edge of the sill (c), although this will 
not be marked at the vertical reference line. 

3 When trans-
ferring the 

upper bevel of the sill, 
the marks are made 
on the other side of 
the straightedge on 
the post.  

�is implies that the 
line transfer is both 
carried out along and 
across the straightedge 
at the same time.

Now all the bevels have been transfer-
red along the straightedge.

dc

a

b

a

c intermediate post

sill beamc

post

postpost

post

sill

sillsill

sill
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6 �e last bevel is then projected till it reaches the point where it 
meets the line from step 5. Now the whole shoulder has been 

marked on the post.

4 �e direction of the lowest bevel is found with a bevel gauge 
and by keeping the handle along the reference face the direc-

tion is projected in parallel to the location mark. A line is drawn along 
the bevel gauge.

5 �e direction of the main face is found and projected in paral-
lel to the location mark. A line is drawn along the bevel gauge 

up till the mark of the other 'edge' of the sill (c).

7 �e same procedure is then carried out on the other side of 
the post.

8 �e faces of the post are transferred to the sill, by �rst �nding the 
location mark. As the face has only one direction, the line transfer is 

done by eye measure keeping the spirit level parallel to the face of the post at the 
location mark. �e direction is marked directly without having to project the 
markings in parallel (exp 1.2.1).

9 By using the width of the straightedge the measures for the tenon and 
mortice are marked from the reference face on both sill beam and post. 

COMMENTS
�e use of di�erent colours is only used of educational reasons to demon-
strate which bevel/face is transferred. In step 8 the post has been turned 
a little, and here a simpler way of using line transfer is shortly described, 
where the spirit level is used for both location mark and line transfer (exp 
1.2.1). �e twist makes the transfer of the other face of the post more 
complicated, as the reference face is not in level. One solution is marked 
with red lines, but not explained.
In step 9 only two straightedges are needed (exp 2.2.1; 1-France 2006), 
and they are kept right above each other and not as in the drawing. 
Furthermore the twist of the post will also here have to be counted in on 
the other face of the post. 
�e position of the tenon has been put far down on the timbers, as the 
bevel on the top of the sill makes a barbe on the post, and when the joint 
is to be pegged the wane would weaken the strength of the peg in the 
mortice timber.
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post post post post

post

post

post
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sill sill sill sill
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a 
TRANSFER 
OF POINTS

MOVEMENT

PRINCIPLE
Transfer of points is when a �xed distance (a) 
is transferring the shape of the face, point by 
point. �e points keeping the �xed distance 
have to be kept in the same relationship to each 
other at all times during the transfer (vertically 
above or horizontally next to each other). �e-
refore this transfer is mostly done on a short 
distance (up till about 5 centimeters).

Transfer of points is usually carried out verti-
cally (b) or horizontally (c) but it is possible in 
any other direction (d) as well as on a distance 
(e1-2) and there is no big di�erence in the pro-
cedure. In timber framing the horizontal trans-

Vertical transfer of points is commonly 
used (f1-2) in the speci�c situation of 
marking a kamning (~ lap joint) where 
the dropping distance is only about 
1/3-1/6 of the timber dimension. 

�e distance transfer would be carried out by using a pro�le board, where 
the whole shape is copied (e). Distance transfer of points has not been found 
in any sources, but in other �elds such as joinery or masonry there are special 
tools for copying complex shapes. 

Figure 95.  

fer is the most common, as the vertical transfer will imply that the adjoining 
timber should stand vertically (which is used - 7 Japan 2010). �e vertical 
transfer of points is, however, commonly used in log constructions (i1-3 and 
j1-3) where both timbers are lying horizontally. 
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TRADITIONS AND TERMS
�e approach of transferring the exact shapes point by 
point is found within the Scandinavian log construction 
traditions, both for marking the log joints, which are 
often cut more than one time but also for marking the 
whole length of the logs (långdrag). �e principle is used 
for timber framing in the English and American tradi-
tions, where it is generally known as double cutting. A si-
milar approach to double cutting is found in the Japanese 
timber framing tradition where the post is often standing 
vertically when marked. 

REFERENCES
Further information about the use and applications of 
this principle has been published by: (Beemer 2005a, 
2005c; Oalann 2006; Pettersen 1997; Sobon 1986; Steen 
2003)

EXPERIENCES
�e principle has been used in the following working se-
minars: (4-England 2008; 6-Norway 2009; 7-Japan 2010; 
8-Norway 2011 - see p. 72 -  p. 82).

�is principle has been used in di�erent forms in the fol-
lowing parts of my experiments on the gazebo: (exp 2.3; 
3.4 - see Appendix B).

It has however been applied almost every time when 
remarking a not su�ciently tight joint.

MOVEMENT

TOOLS

TRANSFER OF POINTS IN LOG CONSTRUCTION 1

TRANSFER OF POINTS IN LOG CONSTRUCTION 2

g 

h 

i1 i2

i3

j1
j2

j3

�e main tool used for transfer of points will be some kind of dividers or 
compasses (g), that will be locked in the �xed distance and scratching a line 
on the adjoining timber. �ere are many types of dividers that can be used for 
this purpose. �ese should not be rounded inwards, but rather outwards (exp 
2.3.3). Other measuring tools such as a ruler can also be applied (h), although 
this is more ine�cient. 

Within the log construction traditions 
there are many di�erent shapes of dividers 
for transferring short distances (see Lassen 
2009, p. 107), but also a template (here a 
carpenter's rule) and a pencil is commonly 
used (i1-3). �is approach can just as well be 
applied in timber framing, and it is often 
used when remarking a joint which is not 
su�ciently tight.

�e tools made for making the 
transfer on a large distance are also 
some kind of dividers but with addi-
tional cross level or bullseye vials. A 
common term for this kind of divi-
ders is bubble scriber. �ese are well 
suited for transferring very irregular 
and round faces (j1-3), but the vials 
have to be adjusted for each new 
marking situation, making sure that 

receiving 
timber

adjoining 
timber

the points are exactly vertical above each other. Historically the carpenter's 
also used forked branches with pencils attached to them (Beemer 2005c, p. 
19).
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PROCEDURE 3
�e procedural description is inspired from the approach that is also called 
double cutting using a horizontal transfer.

SITUATION
A slightly twisted corner post with a waney edge is to be tenoned into an 
irregular plate which continues a bit further out (see step 2). Centerlines are 
used as reference, and the timbers are levelled on blocks on an uneven ground.

1 From the centerlines the cutting details of the tenon and mortice are 
marked. �e tenon is cut 4 cm shorter than the �nal length.

3 Both timbers are le-
velled and they are 

placed on blocks on the �oor 
in the same height.

4 �e short tenon of the 
post is pushed into the 

mortice as far as it goes. 

post

waney edge

a

sill

story pole

2 �e position of the mortice is 
found by full scale layout using a 

story pole (a). �e length of the mortice is 
found from the dimensions of the tenon 
on the post. �e mortice is cut in full size 
(depth) (here =10 cm).

d

sill

sill
post

post

sill
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7 �e irregularities of the face of the sill are transferred all the way round 
the post by scratching on the post with the point of the dividers. 

�e scratches can in some situations be marked stronger with pencil afterwards, or the 
point marking can be a pencil. 

8 �e tenon is recut and the joint is ready to be assembled.

COMMENTS
One advantage with precutting the tenon and mortice is that when 
transferring the irregularities of the face (step 7) the tenon is locked 
and the post cannot be pushed out of position (exp 3.4.1). It is im-
portant to reconsider the �nal length of the tenon and to keep it 
5-10 mm shorter than the depth of the mortice. �e irregularities of 
the post have not been considered in the marking of the sides of the 

mortice, and therefore the post might have to be shaved a little on the sides 
of the tenon in step 3 (d). Also the extra material of the post will have to 
be removed as it has been showed in step 8 (e).
In step 6 the distance of the dividers would be de�ned by some kind of 
bring-me-back-line, as the corner post is to be used in another layout as 
well (exp 3.4.1; 4-England 2008), but this aspect will be discussed in the 
next chapter (PROCEDURE 6, p. 127). 

c

b

sill

5 �e post is placed keeping 
the centerlines perpendi-

cular to the centerlines on the plate 
either by using a large square (b) or 
by pythagoras' theorem (c). e

sill

sill

sill

sill

sill

sill

post

post

post

post

post

post

post

6 �e distance between 
the face of the plate and 

the shoulder of the post is found 
with a pair of dividers. (�is dis-
tance should be large enough 
for achieving an acceptable �nal 
length of the tenon - here = 4 cm)
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SQUARE ADJUSTMENT

MOVEMENT

When working with irregular timbers a 
smaller, perfect timber is vizualized within 
the rough outer timber (c). �e adjust-
ments on the receiving timbers are then 
cut to this ideal dimension of the inner 
timber, and the shoulder-to-shoulder 
lengths on the adjoining timber has to 
have 'added' this extra length.

PRINCIPLE
A di�erent approach when working with 
irregular faces is to simply remove the irre-
gularites. �is can be done partially for the 
joinery, but also the whole timber length 
can be adjusted. By measuring from the re-
ference lines the irregularities are removed 
from the receiving timber (a), and this cor-
responds to the desired shoulder-to-shoul-
der lengths of the mating timbers (b). �e 
American term for this approach is square 
rule, which involves that dimensions and 
lengths of the timbers are generalized, ma-
king similar timbers interchangable within 
the same construction. Working by this 
principle the frame does not have to be 
preassembled.

In square adjustments all layout will be based on distance layout 
(d), except when using individual adjustments, where a measure is 
taken from a full scale layout where the location of the receiving 
timbers have already been de�ned (e).

�e main tool for marking and adjusting the timbers is the 
carpenter's square (f - see principle), and by making perpen-
dicular lines on the timber, these will be vertical or horizon-
tal in the �nal construction. Some kind of measuring tool - 
carpenter's rule (g), steel rule (h) or measuring tape (i) - will 
also be involved to �nd lengths and joints details. �e spirit 
level can be used when levelling and marking centerlines on 
the timbers (see Figure 88, p. 94) or when using individual 
adjustments (j).

Figure 96.  
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VARIATIONS
�ere are four variations of square adjust-
ments. �e �rst variation is the use of hou-
sings (k) which is often based on the use 
of the perfect inner dimension (exp 2.4.1). 
�e second variation is the use of indivi-
dual adjustments (e - see movement) when 
the receiving timber will be adjusted to le-
vel or plumb in each joint location (l), and 
where the shoulder-to-shoulder measure 
is taken directly from the arris of the two 
receiving timbers (m) (exp 3.3.1). 

A third variation will be to only adjust the 
tenons of the adjoining timber (n1-3), which 
means that the tenons are cut to the wished 
dimensions (the mortice) and thus avoiding 
the presence of shoulders on the adjoining 
timber. �is can involve throughtenons (Las-
sen, Melin & Lange 2010, p. 66), and cog-
ged joinery inside of the mortice can be used 
for locking and stabilizing the construction 
(2-Germany 2007; 7-Japan 2010). It is also 
possible to �atten the adjoining timber into 
being only a tenon (l). �is approach is very 
useful when working on round timbers 
(2-Germany 2007).

�e most often used approach in all kinds of carpentry 
might be the situation using distance layout without 
transfer or adjustments, which really built on the use 
of the square for marking (6-Norway 2009; 8-Norway 
2011). �is can also be called mill rule (Beemer 2002, p. 
13; Newman 2005, p. 96), and this term comes from the 
saw mill production, where the timber is kiln-dried and 
planed to 'perfect' dimensions (o). �ere is no need for 
adjustment as the timbers are considered perfect, which 
complicates the situation when the timbers shows out to 
be not perfect (p). 

TRADITIONS AND TERMS
�e method called square rule is reconned as originating 
from the USA which there is no reason to doubt. �e 
principles for this approach are, however, rather universal 
and found within many other traditions than the Ame-
rican. In Japan they use a similar system but without 
housings, and here they also use the third variation with 
adjusting the tenons. In Norway the principle of adjust-
ment is widely used for building sperreverk and stavline-
hus, although they do not use any speci�c term for this. 
Also in Swedish historic buildings the principle of square 
adjustment has been used. 

REFERENCES
Further information on the use and other applications are found in: (Beemer 2011a; 
Benson 1995; Christian 1988a, 1988b, 1989; Dauerty 1997; Godal et al 2009; Holder 
2008; Oalann 2006; Oatman 2008)

EXPERIENCES
�e principle has been used in the following working seminars: (2-Germany 2007; 
3-Czech Republic 2008; 7- Japan 2010; 8-Norway 2011; 9-Denmark 2011; 10-Nor-
way 2013 - see p. 72 -  p. 82).

�e principle has been used in di�erent forms in the following parts of my experi-
ments on the gazebo: (exp 2.4; 3.3; 5.1.2 - see Appendix B).
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PROCEDURE 4
�is procedure demonstrates how to mark the timbers when using the �rst variation with 
housings and an ideal inner dimension.

SITUATION
An intermediate post is to be tenoned into a plate. Both timbers are twisted and have 
waney edges. �e timbers have been levelled and marked with centerlines on all four sides. 
�e post has a dimension of 125 mm and the plate is slightly bigger. 

2 �e joint location on the plate is marked using the main measures on the layout 
drawing (a). �e ideal dimension is marked from the centerlines at the joint loca-

tion (b) on both upper and under side of the plate. �e depth of the housing is thereby 
de�ned. 

1 �e ideal dimension of the timbers are found (here = 60 mm from the centerli-
nes) and the faces to be out in the construction are found and marked on both 

timbers. 

3 �e joint details of the mortice are marked from 
the main measures (c). �e length of the housing is 

marked using the ideal dimension (120 mm), and the width of 
the mortice (40 mm) is marked from the centerlines.

c

intermediate post
plate

plate

plate

outside face

a

b
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6 Both timbers are cut, and the joint is ready to be assembled.

5 �e joint details are marked from the centerlines using the same genera-
lized measures as in step 3. �e ideal dimension is also marked from the 

centerlines on the sides of the tenon and a bit up on the shoulders (e) to let the post 
enter the housing.

4 �e shoulder-to-shoulder distance (d)  is 
marked on the post and squared round 

the timber using the carpenter's square. 

COMMENTS
When using this principle it is preferable to mark all similar timbers at the 
same time, as they will be interchangable in the construction, and this is 
not possible when using a principle of transfer. It is possible to even snap 
the shoulder-to-shoulder lengths with chalk lines on all posts at the same 
time. �e reference lines, joint details and ideal dimensions will then have 
to be applied on each timber, but it is fairly simple as there are only few 
measures to remember. It can be a good idea to use mortice and tenon 
templates to test the joinery after cutting and before raising, as the frame 
is not preassembled.
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plate
plate

plate

plate
post

post

post

post
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Conclusions
The main result of this chapter is the presenta-
tion of the theoretical reduction of the marking 
procedures. This is an unusual way of describing 
working methods, as I'm focusing on the mark-
ing principles and layout situations, and not dem-
onstrating how the working situations are, except 
for one representative example for each principle. 
This provides a platform which makes it possible 
to compare the different principles and to discuss 
the layout and marking procedures. The approach-
es for marking the timbers have been separated 
into four main principles, and the principles are 
presented one by one. These four principles can be 
used in different situations, and in this case it is 
most important for the carpenter to know which 
principle works best in which situation, and how 
to combine the principles for achieving the best 
result. To be able to summarize the outcomes it 
is necessary to get into the specific circumstances 
involved in different situations.

The basics of all marking situations have been brief-
ly described. The reference planes, reference lines 
and reference points are three levels of reference. 
The reference planes are found on the construction 
level as they are used to define where the different 
frames are located in the construction. The reference 
lines are found on the timber level as they are used 
to define where the timbers are located in relation to 
the reference planes. The reference points are found 
on the joint level as they are used to define the inter-
relation between the meeting timbers. 

The layout situations have been separated into two 
groups: full scale layout and distance layout. Generally 
it is possible to state that a construction built on a 
quadrilateral system with mainly 90 degrees meet-
ings (45 degrees for the braces) and with few and 
straight timbers, such as post and beam constructions 

(see Figure 1, p. 16) will preferably be built by 
some kind of distance layout. If walls or timbers are 
inclined or even curved, a full scale layout will be pre-
ferred as the calculations of lengths and meetings get 
more complicated. When there are deflections on the 
timbers in the meetings a full scale layout will give 
a possibility to make individual adjustments such 
as moving the tenon a bit to avoid cracks or knots, 
whereas in distance layout it is generally necessary to 
keep to the previously defined measures and details.

Furthermore the marking of the faces or shoulders 
of the meeting timbers have been presented, and for 
this there are two main possibilities: transfer or ad-
justment. The transfer can be direct, either vertical 
or horizontal, or the transfer can be on a distance. 
When dealing with a principle of transfer the ir-
regularities of one timber are identified, registered 
and copied to the mating timber. All transferring 
situations will be based on three main principles: 
transfer by reference, line transfer or transfer of points, 
and these are not bound to any specific method and 
they can all be done both vertically, horizontally 
and on a distance, but only either or in the setup38. 

Transfer by reference is a basic approach that is also 
used for finding the location mark in for exam-
ple the vertical line transfer. The vertical reference 
line can be used with almost all kinds of surfaces 
(millssawn, roughly hewn and even fairly round 
timbers) and it is possible (but maybe not recom-
mendable) to handle unplaned waney edges. It is 
a good idea to make rough surfaces plane first. 
Transfer by reference is useful when working with 
large timbers (6" and bigger) and large transferring 
distances, when the timbers are not touching each 
other. The distance reference line is very useful in 
situations where one timber is fixed or of another 
reason not possible to bring into a direct transfer-
ring situations (see PROCEDURE 1, p. 100).

38.    The transfer can even 
be done in any other 
direction, but in this 
case the establishment 
of the reference lines 
and location marks gets 
more complicated. The 
carpenter's square or 
a combination square 
will often be the most 
convenient tool for this, 
but it will demand 
rather square timbers 
(exp 7.3.4). The use of 
plumb bob or spirit level 
will not be as applica-
ble, only when making 
a grid which will also 
mean vertically and ho-
rizontally in a two step 
motion.
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Line transfer involves that the exact direction of 
the receiving timber is more easily found with less 
chances of error, although it involves a two-step-
motion as it has to be transferred in parallel. It 
works well when using millsawn timbers, but also 
well hewn surfaces are convenient. A convex face 
will firstly have to be planed, but a slightly concave 
face will be perfect, whereas a round timber will 
not be functional. Vertical line transfer is most 
useful when working on small timbers, as the big-
ger the timbers are, the longer the straightedge has 
to be, and it is not a good approach for transfer on 
big distances. The principles of transfer along the 
straightedge are best to use in obtuse-angled cor-
ners, as it can be difficult to get the straightedge all 
the way into an acute-angled corner (see PROCE-
DURE 5, p. 122). When getting into acute-an-
gled corners it is also possible to use both transfer 
along and across the straightedge at the same time. 
When using a profile board for distance transfer 
line transfer is the most convenient principle (7-Ja-
pan 2010).

Transfer of points is useful when working on very 
irregular or round timbers, as it is possible to copy 
an undefined number of points. It is, however, 
most convenient to make this transfer on a short 
distance (up till 5 centimeters). The larger the 
distance the more sources of error. When work-
ing with mortice and tenon joints this means that 
often the joint will have to be precut, as it is seen 
in the described procedure, which is also often the 
case when building log constructions. This also 
helps to keep the timbers in the right position in 
relation to each other. The transfer of points will be 
used when a very tight fitting is wanted, and also 
when remarking a joint that is not sufficiently tight 
(caused by a mistake in the marking or cutting).

Square adjustment is based on the use of the car-
penter's square. The irregularities are removed in 
the meeting, and four variations of this principle 
have been identified. The three first variations all 
involve some kind of adjustment to either the re-
ceiving timber, the adjoining timber or to both, 
where the fourth variation just ignore deflections. 
Square adjustments are widely used today, and it 
is a very useful approach when working on quad-
rilateral building types. The two first variations 
are mainly based on adjusting the receiving tim-
ber, where the shoulders of the adjoining timber 
are simply squared off. Individual adjustments are 
often used when working on two-side-converted 
timbers (6-Norway 2009). The third variation in-
volves 'only' adjusting the adjoining timber as this 
is going all the way through the receiving timber 
which is applicable even on round timbers (2-Ger-
many 2007; 7-Japan 2010). The fourth variation 
which is not really building on a principle of ad-
justment but more on a principle of ignorance or 
negliance, can be used in different kinds of situ-
ations. When the timbers are perfect, this will be 
the most efficient and functional approach as the 
result will be an efficient marking situation and a 
tight joinery. It can be used when the timbers are 
'flexible', meaning that the timbers can be forced 
into position by come-alongs or clamps (8-Nor-
way 2011; 9-Denmark 2012), which mostly is 
applicable when using soft woods and relatively 
small dimensions, and this is a similar approach 
to stick framing. The  fourth variation is also used 
when the criteria of quality is low, which hap-
pens in stressful working situations or when the 
carpenter's do not know how (or do not care) to 
obtain a tight fitting. In this last case an amount 
of remarking when assembling/raising has to be 
counted in.



Figure 97.  The first 
part of the map 
with the layout and 
marking methods of 
a simple 90 degrees 
meeting.
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ples are separated into transfer or adjustment. The 
transfer into direct or distance. The direct transfer 
into vertical or horizontal. This has resulted in four 
main principles: transfer by reference, line transfer, 
transfer of points and square adjustments, where 
line transfer and square adjustments have a num-
ber of variations.

The underlying principles of what happens in the 
different marking procedures have been defined, 
and by applying Molanders terminology these 
principles will be a part of an object-aimed theory.

To be able to discuss the further application of the 
marking procedures, it is necessary to identify the 
possible situations that can occur when building a 
timber-framed construction.

One situation which has not been discussed is the 
use of mitered joinery in round timbers. This will 
be a kind of individual adjustment of both the re-
ceiving and the adjoining timber at the same time, 
and the most efficient tool here will be the laser 
levels, which can project a beam of light in the di-
rection of the mitered cut on both timbers at the 
same time (Beemer 2005c, p. 22).

This implies that the first part of the map can be 
filled in with the basics of all marking situations. 
These are the three levels of reference planes, lines 
and points. These are defined and used in the lay-
out by either a full scale layout or a distance layout. 

The procedures can be separated in relation to 
which marking principle is applied. These princi-

full scale layout

distance layout

transfer

adjustment

reference planes

reference lines

reference points

direct transfer

distance transfer

housing

individual 
adjustment

no shoulders

no adjustment

vertical transfer

horizontal transfer

transfer by 
reference

line transfer

transfer of 
points

square 
adjustments

along the 
straightedge

across the 
straightedge

profile board

BASICS

MARKING 
PRINCIPLES
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Introduction
This chapter is based on the experimental case 
study from building the gazebo. It aims at defin-
ing the different situations in which the marking 
principles and procedures are used. Furthermore 
it also aims at defining which approaches that can 
be applied in the different situations, and which 
approaches that will be preferable. It has been a 
way to test and evaluate the defined principles and 
procedures, to improve my own skill level and 
competence in action and to support the results 
of the survey.

The knowledge accumulated in the study is very 
much bound to the specific situation that the cir-
cumstances for the experiments provide (see Table 
4-6, p. 87-89). The results will therefore have to 
be considered in relation to the type of construc-
tion, the criteria of quality, the properties of the 
timber, the tools used and even more important 

the competence of me as a carpenter and research-
er for both executing the work and evaluating the 
results.

The case study was published as an 'installation', 
and it was reviewed at a seminar by four peers39. 
The idea of the installation was to create an in-
teraction between the physical object (the timber-
framed gazebo) and the explanations and analyses 
of the achieved knowledge in the posters, which 
is the chosen term for the A0-format of the pa-
per-based parts of the installation (Lassen 2012). 
Only few drawings and pictures were used in the 
posters, which lets the construction itself demon-
strate the discussed problems and situations. Red 
numbers in the text referred directly to the part of 
the construction discussed, where corresponding 
numbers had been placed. It was meant to lead the 
visitor from the posters to the details in the build-

Chapter 5 - MARKING SITUATIONS

39.    The Seminar was 
arranged in Mariestad 
June 19, 2012. The four 
peers were: professor of 
design, Chris Rust, from 
Sheffield Hallam Uni-
versity, doctor in ethno-
logy, Anneli Palmskiöld, 
from the Department 
of Conservation at the 
University of Gothen-
burg, carpenter and ar-
chitect, Mogens Viktor 
Andersen, from Syd-
dansk Erhvervsskole in 
Odense, Denmark and 
carpenter and expert 
on historic timber fra-
ming in England, Joel 
Hendry, from Devon, 
UK. 
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marked. The meetings have been separated in rela-
tion to which kind of layout is needed, but also to 
how the timbers can be marked from this layout. 
It has therefore been useful to distinguish between 
two groups of situations: simple meetings and ad-
vanced meetings41 (Figure 98). 

Simple meetings are the situations where the layout 
drawing is found in reference planes that are either 
horizontal or vertical in the building (Figure 99). 
These are mainly found in walls, floors, and com-
mon roof trusses, and they have been separated 
into four different situations (meetings 1-4). Meet-
ing 1 and 2 are found in the same reference plane 
and meeting 3 and 4 are found where two or three 
reference planes meet.

Advanced meetings are the situations where more 
than one inclined reference plane is involved and 
where there is a need to develop one or more eleva-
tions of reference planes (Figure 100). These meet-
ings are found in the three-dimensional space in hip 
and valley roof constructions where roof surfaces 
meet. The lengths and cuts are not possible to find 
in the usual reference planes (vertical and horizon-
tal), which is why they are defined as advanced. It is 
much more complicated to create a direct transfer-
ring situation for advanced meetings, and it takes a 
good deal of descriptive geometry to develop the true 
lengths and true cuts of the timbers before being able 
to mark. It is almost always a matter of developing 
two or more layout drawings (a plan drawing and 
one or more elevations) to be able to depicture the 
timbers in a two-dimensional view. 

The advanced meetings can be divided into five 
groups (meetings 5-9) as a continuation of the sim-
ple meetings in the main construction. Meeting 5 
and 6 will be where a double inclined timber (hip 

ing, and from the numbers in the building to the 
information in the posters. The most important 
and representative aspects have been presented in 
the posters, and further information on the build-
ing process is found in the experiential record, 
where the experiences are described (see Appendix 
B). Some of the main critique from the seminar40 
was that the working process should be more vis-
ible in the presentation/installation, which implies 
that the experiences should to be included some-
where, and also that the presentation of the meth-
ods ought to appear much clearer in the presenta-
tion than in the small charts on the first poster 
(Lassen 2012). 

To be able to define the marking situations the 
study has been separated into three main parts (see 
Table 4-6). The first part is the main construction, 
the second part is the roof construction and the 
third part is the joinery. The two first parts are 
specifications of the different kinds of meetings 
and presentations of which principles and proce-
dures for marking the shoulders or faces of the 
timbers that can be used in these situations. The 
last part, the joinery, is a specification of the mark-
ing of complete cutting details defining where to 
cut.

Meetings
The different marking situations can be separated 
into different kinds of meetings. Meeting is the 
term used where two timbers meet in the con-
struction before the joint has been cut. In chapter 
four the marking situation of a square meeting (in 
90 degrees) has been used to define and discuss 
the basics and the marking principles. There is, 
however, a big difference in the level of difficul-
ty depending on which kind of meeting is to be 

40.    The whole seminar 
and construction has 
been videoed, and is ar-
chived at the Craft labo-
ratory in Mariestad who 
organized the seminar, 
and at the library at the 
Department of Conser-
vation in Mariestad.

41.    Simple and advanced 
are difficult words to use, 
but I find them descrip-
tive and appropriate for 
distinguishing between 
these situations. Instead 
of advanced terms such 
as complex or compound 
could be used.
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or valley rafters) and one or more horizontal or ver-
tical timbers meet. Level 7-9 will be the meetings 
where inclined timbers (jack rafters or jack pur-
lins) meet with a double inclined timber.

These advanced meetings have many variations, 
and it is possible to involve even more complica-
tions, but also to simplify how to find some of the 
difficult cuts. There are the situations with irregu-
lar wall angles or the situations with curved roof 
slopes which can be solved by a system of co-ordi-
nates. It is also possible to involve mortice and ten-
on or other kinds of joinery in the advanced meet-
ings (exp 7.3.1), and the timbers can be turned or 
twisted in numerious variations (Émy 1841; Maze-
rolle 1895; The Carpentry Way web), but this will 
not be discussed within the scope of this research.

Main construction

In the vertical and horizontal frames of the main 
construction the simple meetings are found. The 
principles for how to solve a meeting 1 from chap-
ter four also make the basis for how to mark the 

other meetings (2-4) in the main construction, 
but depending on the specific situation the princi-
ples and approaches have different advantages and 
drawbacks. 

To be able to enter this dimension of situation-
specific knowledge I have selected representative 
examples of the more complicated marking situ-
ations. In the following part I will discuss the ap-
plication of the procedures for solving marking 
situations of meeting 2 and 3. They are not pre-
sented as step-by-step descriptions but have more 
been structured in relation to the functionality 
and efficiency of different approaches, tools and 
principles.

In PROCEDURE 5 (p. 122) a situation from the 
inner walls is investigated, the different layout and 
workplace arrangements are discussed and further-
more a specific way of solving the situation using 
a brace nose is presented. In PROCEDURE 6 (p. 
127) a specific situation from a working seminar 
in England 2008 is in focus and the description is 
based on the used approach.

Figure 98.  The nine 
different meetings 
which have been 
separated into two 
groups: simple and 
advanced.

Meetings

simple

advanced

1 - 90 degrees - same reference plane

2 - inclined - same reference plane

3 - 90 degrees - three meeting reference planes

4 - inclined / horizontal - different reference planes

5 - double inclined / plate - regular plan

6 - double inclined / plate - irregular plan

7 - double inclined / vertically inclined

8 - double inclined / horizontally turned

9 - double inclined / vertically inclined - two cuts
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MEETING 1
A 90 degrees meeting between two timbers in the same reference plane is the most 
common situation in every kind of timber frame of posts, beams and girts. This 
situation has been used to describe and discuss the marking principles presented 
in chapter four (see Figure 92, p. 97).

MEETING 4
A meeting between an inclined timber and a horizontal timber that are not 
in the same reference plane is found where roof trusses (rafters) meet plates 
or where inclined posts are supporting level purlins or plates (10-Norway 
2013). Depending on the situation it can be difficult but possible to ma-
nage a direct transferring situation (exp 7.3), as either the receiving timber 
has to be tilted or the adjoining timber has to be inclined (see Figure 80, 
p. 82). Therefore it is convenient to work by either distance transfer or 
adjustments. (A similar situation is described in Figure 117, p. 146).

MEETING 3
A 90 degrees meeting between three timbers in three crossing reference 
planes is found in corners and in many inner frames where a post is sup-
porting two beams at the same time (dragerværk). This demands knowled-
ge of where the reference planes are situated in relation to each other, but 
also of where they meet along the length of the post, and it will therefore 
demand more than one layout which involve reference points. As it is a 90 
degrees meeting, the situawtion is not so difficult to mark, but it has to 
be marked twice. (This situation is described further in PROCEDURE 
6, p. 127).

MEETING 2
An inclined meeting (mostly between 30 and 75 degrees) in the same reference 
plane is also common when different kinds of bracing are involved. This involves a 
meeting with an obtuse- and an acute-angled corner, where it can be difficult to find 
the exact location where the timbers meet. It is therefore necessary to define the 
inclination of the cut and at the same time consider the face of the receiving timber.  
(This situation is further described in PROCEDURE 5, p. 122).

SIMPLE MEETINGS (1-4)

Figure 99.  
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ADVANCED MEETINGS (5-9)

MEETING 5
A regular meeting with a double inclined timber is found where a valley or hip rafter 
meets with one or two horizontal timbers (plate/ridge) or one vertical timber (king-
post/corner post) which are not in the same reference plane (exp 5.1). �e regular 
meeting means that the two roof slopes have the same pitch. For the layout there will 
be needed one plan view, one common elevation and one hip elevation.

MEETING 6
A similar but irregular meeting (to meeting 5) means that the plan view is 
not symmetrical as the two slopes will have di�erent pitches (see Table 5, p. 
88). �ere will be needed one plan view and one common, one adjacent 
and one hip elevation. (�is situation is described in PROCEDURE 7, p. 
152). 

MEETING 7
A meeting between a double inclined timber and a 'vertically' inclined timber is 
found where a jack rafter meets a valley or hip rafter. �is layout will actually only 
demand a plan view and one elevation in its simplest version, but to get the cut 
more exact there will be a need for also developing the roof surface (see Figure 
119, p. 148).

MEETING 8
A meeting between a double inclined timber and a horizontally turned tim-
ber is found where a purlin is located in the reference plane of the roof slope, 
and this layout also demands the development of the roof surface. (One way 
of dealing with this situation is brie�y described in Figure 116, p. 145).

MEETING 9
When the two previously described meetings have more than one cut, 
which happens when the centerline on the valley rafter is positioned on the 
face of the valley rafter or when the hip rafter has a smaller dimension than 
the inclined jack rafter. In this case the development of the layout will need 
more than plan view and elevations to �nd the birdsmouth (klo) cut, and 
for jack-to-hip rafter this will involve using the true depth of the hip rafter.

Figure 100.  
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obtuse-angled

obtuse-angled

acute-angled

acute-angled

VERTICAL TRANSFER
In vertical transfer it is possible to use transfer by reference or line transfer. 
In both approaches it is necessary to de�ne the 102
k by using a reference line. �ere are some di�erences between the 
marking of an obtuse-  or acute-angled corner.

In the obtuse-angled corner there is not a big di�erence from the ap-
proaches used for MEETING 1, but it is important to keep track of 

PROCEDURE 5 - Meeting 2

SITUATION
�is meeting 2 is a tenoned knee brace-to-plate joint (inclined 
timber meeting a horizontal timber in the same reference pla-
ne). Each meeting has one obtuse-angled and one acute-angled 
corner, and here the brace has a smaller dimension and is to 
be centered on the post and plate. What makes the marking of 
this meeting more di�cult is to �nd the exact location marks 
and that the inclination make small irregularities grow bigger. 

�e di�erent principles for marking are more or less appli-
cable in this situation, and generally it can be said that the 
principles of vertical transfer are less labour intensive than 
both horizontal and distance transfer. Square adjustments are 
e�cient when many braces are to be marked at the same time.

a cb

which face is to be transferred. �e plumb line (a) reveals both faces at the 
same time, and here it is important to keep the pencil along the face of the 
timber which is transferred (a). �e length of the plumb line is inde�nite 
and it can therefore be used on quite a big distance. Also the spirit level 
(b) and the carpenter's square (c) can be used as a vertical reference in 
the obtuse-angled corner,  but they have to be placed perpendicularly to 
the recieving timber, and they have to be turned to be able to reveal the 
location on both faces.
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d f

g h

e1

e2

In the acute-angled corner the plumb line is 
possible to place inside the corner (d), where 
the spirit level or the carpenter's square cannot 
get all the way in (e1-2). �erefore they are not 
as convenient to use here, as the sighting by 
eye gets a little too unprecise (e2). 
�is can, however, be solved after having 
marked the shoulder in the obtuse-angled 
corner, by transferring the location mark by 
placing a straightedge on top of the brace and 
by eyeing along the edge, keeping the straigh-
tedge parallel to the direction of the edge of 
the plate (exp 2.2.1). When having two braces 
close to each other it can be a good idea to use 
the straightedge on both braces at the same 
time (exp 2.3.1).

As the brace has a smaller dimension and is to be cen-
tered on the plate, the width of the brace is measured 
to be able to know where the transfer is to be carried 
out. 

A pair of dividers (f ) or a rule (exp 3.1.1) can be used 
to de�ne where the upper edge of the brace will end 
up on the plate.

When using line transfer (g) it will of-
ten but not always be more convenient 
to make the lay up in two steps. Firstly 
marking the primary timbers and after 
having cut the joinery and assembled 
the frame the next layer with the incli-
ned timbers is marked into the frame 
(exp 2.3.1;  3.1.1). �e reason for this 
is that for line transfer the bigger the 
distance the more inaccurate (see Fi-
gure 117, p. 147). With waney edges 
or very irregular faces it is not recom-
mended.  In the acute-angled corner 
(h) it will often be convenient to make 
the line transfer both along and across 
the straightedge. 

PROCEDURE 5 - Meeting 2  (2)
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HORIZONTAL TRANSFER
It is possible to also work by hori-
zontal transfer, but this situation in-
volves a horizontal movement in two 
directions. Firstly into the post and 
secondly into the plate (i).

It is most convenient to make the 
connection of the post-to-brace joint  
and to then mark these as one piece 
for the post-to-plate and brace-to-
plate joints. 

DISTANCE TRANSFER 
�e use of distance transfer in this situation is possible but not recommended. 
�ere are too many measures and faces to consider and this therefore turns out to 
be a rather time-consuming procedure for marking the timbers. 

SQUARE ADJUSTMENT
�is principle is also getting more complicated with inclined timbers, 
but this generally applies for the adjoining timber (the brace) and not 
for the receiving timber (post, sill or plate) as this just has to be planed 
or cut parallel to the reference lines (exp 2.4.3).

�e true length of the inclined timber will have to be calculated and the 
location marks will have to be de�ned on both timbers, which makes it 
more likely to make mistakes (k). �is approach is to be preferred when 
the braces are placed in 45 degrees and it is possible to be able to gene-
ralize the measures and mark many braces at the same time, and mostly 
braces are placed in 45 degress.

It is also possible to take the measures directly from the already assembled 
frame, and in this situation the angles of the shoulders can also be 
measured instead of calculated. �is will involve a two step assembling.

j

k

i

1 2

It is most convenient to use transfer of points. For horizontal line transfer it is 
challenging to get the transfer across the straightedge on the inclined faces. �e 
location mark will have to be marked as e.g. in (j), and then the directions of the 
faces will have to be projected in parallel to this point.

PROCEDURE 5 - Meeting 2 (3)
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BRACE NOSE
�ere are di�erent approaches when marking the cutting details for the 
brace tenon, and it can be advisable to consider this when marking the 
shoulders and faces of the meeting. Here I will present an example of 
how this meeting can be solved by making a brace nose for the knee 
braces in the inner walls (exp 3.1; 3.2; 5.2). 

When marking a meeting 2 it is adviceable to �rst consider the face of 
the receiving timber, because if one of the timbers is irregular the simple 
mortice and tenon joint will not be so functional. 

Instead of marking like 
this I suggest to use the 
carpenter's square as a ver-
tical reference line, but not 
for transferring the shape 
of the face, but to be able 
to mark both timbers with 
a vertical line, that can be 
used for the brace nose. 
�e carpenter's square is 
here used as a vertical re-
ference line (o) and a kind 
of line transfer (exp 3.1.1). 

�e back of the mortice 
is also marked with the 
carpenter's square,  and as 
the square does not get all 
the way into the acute-ang-
led corner it leaves a little 
room for irregularities (p), 
and ensures that the joint 
is not too tight in the back 
(exp 2.2.3; 2.3.3).

l

m

n

o

p�e 'ordinary' way of marking the mortice using the carpenter's square 
as reference is done by placing the carpenter's square perpendicular to 
the face to be transferred (l). Here the position of the brace is marked 
on the plate.

�e square establishes the plane that is going to be marked on the plate 
(m), and as the plate is irregular the mortice and tenon will have a bro-
ken shape (n).

PROCEDURE 5 - Meeting 2 (4)
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�e face of the plate is transferred to the brace marking the brace shoulders 
(see a-c, p. 133). �e tongue of the square is held onto the �oor, parallel to 
the plate and slided a short distance down the brace (q), which means that it 
does not touch the plate anymore. In this way it establishes a vertical plane (r) 
that is perpendicular to the plate (exp 2.3.3).

By marking along this plane on both brace (s) and plate (t), the brace nose is 
marked on the brace and the position of the nose is marked on the plate at 
the same time using the edge of the blade and eye measure. 

Now both brace and plate are marked

�e almost �nished joint will look like this 
(v). Depending on how far down the brace 
the nose is positioned, this can also be used 
as an aesthetical detail, and when making a 
brace nose like this the use of housing on the 
recieving timber is convenient and e�cient 
to mark and make (exp 2.4.1; 3.2.1; Beemer 
2005b).

�ere are, of course, other possibilities to make an e�cient and functional 
marking and joint. An example of this would be to make the tenon 30 
mm behind the actual meeting point (exp 2.1.1; 1-France 2006). But this 
was one way of solving a little more complicated meeting than the 90 
degrees meeting described in chapter 4.

q

s

t

u

v

By marking the 90 degrees cut with the carpenter's square from the shoul-
der line on the brace (u), the cut is fairly easy to make. 

PROCEDURE 5 - Meeting 2 (5)

r
s

t
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a
b

c

SITUATION
�is meeting 3 is a multiple intersection where three reference 
planes are meeting in the same point. �is situation means 
that two layout drawings will have to co-operate, and that 
some kind of reference points other than location marks will 
have to be used. 

�is reference point is going to be used when marking where 
the reference planes are positioned in all three directions, and 
this will have to be marked on all involved timbers. It takes 
some experience to be able to think of this already in the lay-
out of the horizontal frames, which I experienced in my labo-
rations (exp 3; 3.4.1). 

In all direct transferring situations it is necessary to use some 
kind of reference point. �e meeting is too complicated to be 
e�cient when using distance transfer. �e principles of square 
adjustment are very applicable, as this involves keeping strictly 
to the reference lines, and there will not be a need for other 
reference points than the reference lines and the calculated 
true lengths of the involved timbers.

In the following I will therefore focus on direct transferring 
situations based on my experiences from working seminars, 
where I have been able to distinguish between di�erent ap-
proaches to solve this situation.

In France 2006 we used the bring-me-back-line which was a 
constant level throughout the building.

In England 2008 we used a two-foot straightedge and two-foot 
marks to be able to make a mark on the timbers which would 
not dissappear when cutting the joints. 

In Norway 2009 and 2011 the plate and tie beam were in 
two di�erent levels. �ere is no tight �tting and as they use 
long braces from sill to plate, the height of the posts was used 
to make a full scale layout of only the braces, and the ap-
proach was therefore the fourth variation of the principles of 
adjustments  

In japan 2010 when building the german construction, we 
established a level on the sill and plate frames which were as-
sembled �rst. �is was then used as reference point for the full 
scale layout of the vertical frames.

In Norway 2013 we used one speci�c reference point which 
was found on all involved timbers, and as the posts were incli-
ned it is a meeting 3 and 4 at the same time.

I will focus on the procedures from the two �rst of these semi-
nars which are the bring-me-back-lines and the two-foot marks.

BRING-ME-BACK-LINE
At the timber framing company, L'entreprise 
Desperrois, the principle of transfer by reference 
was used for all marking situations in all layouts 
(1-France 2006). By using a reference mark cal-
led trait rameneret which was marked on the �oor 
and transferred to all principal posts, the height 
of the post was kept constant in all layouts (exp 
2.1.1). 

Here a post is laid out 
for the marking of an 
outer wall (see Figure 
43, p. 73). �e post 
has a centerline as 
it is also going to be 
used for a frame in 
the cross section. �e 
line de�ning the �oor 
level of the wall frame 
(a) is used as bring-
me-back-line, and it 
is here transferred to 
the timber by using a 
spirit level (b). 

�e position of this 
reference line (c) is 
not so important (exp 
3.4.1), only that it is 
kept in the same level 
in all layouts (see Ap-
pendix A).

PROCEDURE 6 - Meeting 3
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jowl
post

tie beam
plate

1) In the first layout of the horizontal frame the vertical trans-
fer by reference with the plumb line was used for marking 
the meetings with a lapped dovetail joint. The height of the 
lap was about 2 inches and dividers and straightedge were 
used for marking the height and transferring the faces.

After having marked, cut and preassembled the joint, the 
two-foot straightedge was held onto the reference face on 
both tie beam and plate, and two-foot marks were applied at 
the end of the straightedge - two feet from the reference face. 
(The photo to the right is from the sill frame).

JOWL POST
In England 2008 at an eight days course where different 
marking procedures were used on the same construction, we 
used one system of reference points based on the use of a two-
foot straightedge. The jowl post, which was used in this specific 
meeting 3, is an example of a post which is tenoned into two 
horizontal beams in different levels. The three reference planes 
are: 1) the horizontal frame of the plate and tie beam, 2) the wall 
frame and 3) the cross frame.

PROCEDURE 6 - Meeting 3 (2)

Photo: Nils-Eric Anderson

Photo: Nils-Eric Anderson
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2) In the second layout of the wall frame the vertical transfer by reference with 
the plumb line was again used. (right) Dividers were used for the dropping dis-
tance to mark the tenon on the jowl post and the mortice on the plate. (below)
The top of the jowl was left unmarked for the third layout and, (above) after 
having marked, cut and pre-assembled the wall frame, the two-foot straightedge 
was held onto the cut face of the lapped dovetail joint on the plate. Two-foot 
marks were applied on the jowl posts.

PROCEDURE 6 - Meeting 3 (3)

2 feet
two-foot mark

dropping

distance

Photo: Nils-Eric Anderson

Photo: Nils-Eric Anderson
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By keeping the two-foot 
straightedge onto the un-
derside of the tie beam the 
distance between the end of 
the straightedge and the pre-
viously marked two-foot mark 
was registered with dividers. 
When having this distance it 
was possible to mark the jowl 
and to recut the shoulders 
with a chisel. In this way a 
tight and neat joint was obtai-
ned in all three directions.

3) In the third layout the upper part of the jowl post was to be tenoned into 
the tie beam, and the horizontal transfer of points by precutting the tenon and 
mortice was therefore used to make sure that the joint would be sufficiently 
tight. 

Firstly the jowl tenon was cut from the measures on the plate leaving a little 
extra material for the shoulders (about 1 inch). The dimension of the jowl 
tenon was then measured, and the mortice in the tie beam was marked from 
this measure and cut.

In this lay up the tenon was pushed into the mortice as far as possible. 

PROCEDURE 6 - Meeting 3 (4)

Photo: Nils-Eric Anderson
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Roof construction

In the three-dimensional space of hip and val-
ley roof constructions the advanced meetings are 
found. This is considered as one of the most compli-
cated fields within the world of a carpenter42.

When comparing the methods it was found that 
there were many more similarities than expected, 
and the greatest difference was found in the way 
of organizing the layout drawings (exp 4.1.4). The 
focus of the study was meant to be on the mark-
ing procedure. As few sources describe the actual 
application of the markings, it was not easy to come 
up with clear comparable procedures, and in the 
experiments the marking showed to be very compli-
cated when trying to consider the irregularities (exp 
6.3.1; 7.4.1). The use of compound angles is based 
on true cuts, which means that all meetings should 
be level or plumb, which is not the case for irregular 
timbers. Almost all of the approaches implied a dis-
tance layout using distance transfer or adjustments. 

This part of the survey is therefore a further devel-
opment of the layout and marking principles from 
chapter four, focusing on how the advanced meet-
ings are solved. The studied layout situations are 
compared and cathegorized in relation to the prac-
tical situation. There are two main layout principles: 
the graphical principles and the trigonometrical prin-
ciples (Figure 101, p. 132). 

The principles of marking the timbers in the com-
pound roof have been studied and cathegorized 
by using a similar vocabulary as for the principles 
used in the main construction in chapter four. 
This has involved a description of what is hap-
pening in the practical marking situation, where 
the concepts of true lengths and true cuts (and true 
depths) are keys to the understanding of both the 

use of developed drawing and of the tools used in 
the marking situation.

Last a procedural description of how to layout and 
mark a hip rafter (meeting 6) is presented as a rep-
resentative example of a graphical layout method 
and as an explanation to how to mark the timbers 
from a full scale floor layout. This also involves 
a discussion into the difficulties involved when 
working with irregular timbers.

Graphical and trigonometrical

There are different geometrical and mathematical 
tools and methods to solve the three-dimensional 
problems in the layout process (Beemer 2003, p. 
14). The basics for solving the layout of advanced 
meetings are to use different views and elevations 
to make two-dimensional views of the timbers 
and meetings either by drawing or by calculating. 
When going in depth of the different descriptions 
there is not so much difference between the graph-
ical and trigonometrical approaches (Kress 1940, 
p. 89). 

The principles behind the layout in the graphical 
methods are based on the use of developed draw-
ing. The different views are developed from the 
plan view, and the main lines on the drawing rep-
resent the main reference planes in the construc-
tion (Figure 104). These reference planes/lines 
are important and when going from one view to 
another it is a general rule to always go by the ref-
erence lines (5-France 2008). Another rule is to: 
"stay in plan as long as you can" (Beemer 2003, p. 
17). The secondary lines represent the faces of per-
fect timbers43, and the points where these second-
ary lines meet are generally used for defining the 
true lengths and cuts of the timbers.

42.    Historically one of 
the main subjects for 
obtaining the degree 
of journeyman and 
master was based on 
how to develop and 
built hip and valley 
roofs (Jensen, Holck & 
Christensen 1945, p. 
233).

43.    For 'tilted' timbers 
such as jack purlins it 
can also represent the 
arris of the timbers 
(5-France 2008; exp 
4.1.4; 5.1.2).
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�e principle behind the layout in the trigonomet-
rical methods is to use the main measures from 
the building (rise, run, eaves and true length) to cal-
culate lengths and cuts (Figure 105). �e 'lengths' 
found in the plan view run together with the 
heights in the elevations rise are the short legs in 
a right-angled triangle where the third leg will be 
the true length and where the angles in the triangle 
will be some of the true cuts. �e calculations will 
be based on the unit circle and the use of cosine, 
sine and tangent, and the main tool will be the 
pocket calculator. To be able to use trigonometry 
for compound layout, it is necessary to have a good 
understanding of where di�erent timbers are posi-
tioned in the construction and how they are to be 
joined. It is often said that a good understanding 
of the graphical methods is needed before being 
able to use trigonometry, and in most literature on 
trigonometry developed drawing is used to explain 
the principles of trigonometry (Frøstrup 1984; 
Møller & Møller 1989; Dickel & Lohse 2000).

Two layout situations

�ere are di�erent variations of how to solve the 
layout situations of advanced meetings. It is here 

possible to apply the same cathegorization as in the 
simple meetings, and therefore the two possible 
layout situations are: full scale �oor layout (Figure 
102) and distance layout (Figure 103). 

In full scale �oor layout the graphical principles 
will always be used, but the graphical principles 
can also be used in distance layout. On the other 
hand the trigonometrical principles will always be 
used in distance layout and not for full scale �oor 
layout.

In full scale �oor layout the graphical principles  can 
be separated into three groups: parallel projection, sto-
ry pole and roof surface44. In these situations the plan 
view will be made more or less similarly and a plane 
�oor is necessary. Distance layout can be separated 
into either graphical principles (with some addition-
al developments compared to full scale �oor layout) 
or trigonometrical principles, which are today done 
with a pocket calculator. �ere are also other tools 
for aiding the calculation process. Here two ways are 
presented, one using the rafter square tables and the 
other using the Hawkindale spread sheet. No matter 
which of these tools are used, it is preferable to regis-
ter the angles for marking on a pitch board.

44.    �ese three terms 
have not been found 
in any sources, so they 
are my own way to de-
scribe the di�erences in 
English.

GRAPHICAL PRINCIPLES (p. 134) TRIGONOMETRICAL PRINCIPLES (p. 135)

a
c

b AC

B

Sin A = a/c 
Cos A = b/c
Tan A = a/b

Figure 101.  Two il-
lustrations of the ba-
sic principles used in 
the graphical (left) 
and the trigonome-
trical solutions.
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PARALLEL PROJECTION (p. 136)

STORY POLE (p. 137)

ROOF SURFACE (p. 138)

GRAPHICAL DISTANCE LAYOUT (p. 139) TRIGONOMETRICAL DISTANCE LAYOUT (p. 140-143)

Figure 102. 

FULL SCALE FLOOR LAYOUT

�e three main possibilities when making a full scale �oor layout are parallel 
projection, story pole or roof surface which are all based on the graphical 
principles. 

Figure 103.  

DISTANCE LAYOUT

�e two main possibilities for distance layout are the use of the graphical principles or 
the use of trigonometrical principles, where the trigonometrical 'tools' will be the pocket 
calculator, the rafter square tables and the hawkindale spread sheet.

HAWKINDALE WORKSHEET

Note:  This version of the spreadsheet is set up to calculate Hawkindale Angles    
based on Main and Adjacent Pitches (SS & S) and Wall Angle (W=DD+D).  Data 
input is allowed only for the Main Rise [E14], Adjacent Rise [M14] and Wall
Angle [C16]. At their own risk, users may also change the Run (say from base 12
to base 10), by unprotecting the worksheet and altering Cell G14.  Take care to turn
protection back on afterwards to insure that key formulas are not unintentionally
altered. 

Main Adjacent
Hawkindale Tangent    Hawkindale Tangent    

Angle Degrees Rise Run Angle Degrees Rise Run
SS 35,2756 7,074 10 S 45,0000 10 10

DD 54,7244 14,1363 10 D 35,2756 7,074 10
W 90,0000
R1 30,0069 5,7751 10 R1 30,0069 3,0000 10

R2m 10,9022 1,9261 tt 10 R2a 29,9863 5,7703 10
R3m 28,5658 5,4444 10 R3a 39,2218 8,1621 10
P2m 30,0069 5,7751 10 P2a 44,9881 9,9959 10
C2m 9,6014 1,6916 10 C2a 24,0860 4,4703 10
C5m 19,4824 3,5377 10 C5a 35,2588 7,0696 10
R4m 31,4910 6,1258 10 R4a 50,7549 12,2415 10
R5m 18,4445 3,3352 10 R5a 25,2425 4,7147 10
R6m 19,1046 3,4637 10 R6a 8,9551 1,5758 10
R7m 8,4506 1,4857 10 R7a 19,1017 3,4631 10
P1m 22,2215 4,0853 10 P1a 44,9881 9,9959 10
P3m 17,0327 3,0636 10 P3a 26,5650 5,0000 10
P4m 26,3313 4,9491 10 P4a 26,5650 5,0000 10
P5m 49,0909 11,5406 10 P5a 26,5746 5,0021 10
P6m 10,0331 1,7692 10 P6a 26,5555 4,9979 10
C1m 28,1297 5,3462 10 C1a 35,2588 7,0696 10
A5m 16,7870 3,0167 10 A5a 24,0966 4,4725 10
A7m 22,2215 4,0853 10 A7a 39,2276 8,1638 10
A8m 3,6756 0,6424 10 A8a 18,4231 3,3310 10
A9m 10,9022 1,9261 10 A9a 18,4373 3,3338 10
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GRAPHICAL PRINCIPLES

In the graphical principles the position and dimension of the 
di�erent timbers are developed by drawing di�erent views of 
the reference planes in the construction. �e illustration be-
low is based on parallel projection.

PLAN VIEW
In the plan view, which is a projection of the whole construc-
tion seen directly from above, the width of the timbers and 
the points where they meet are de�ned. �e 'length' in the 
plan view is usually called run.

ELEVATIONS
In the elevations the vertical views of the roof slopes and tim-
bers are projected and in this example the rise is the same for 
all three elevations. Usually the elevations represent the whole 
roof slopes, which reveal the true lengths of the common main 
rafters and the hip rafter, but where there is no common adja-
cent rafter. �e true lengths of the jack rafters depend on their 
'length' in the run. �e meeting in the plan view (a) will the-
refore be projected perpendicularly to the elevation where it 
meets with the true length of the common adjacent rafter (b).

FOLDED VIEWS
When the true lengths of the timbers are revealed in the eleva-
tion, it is possibile to project the lines of the timber perpendi-
cularly to the true length of the common rafter, to be able to 
'fold' the timbers and reveal the bottom view. 

Figure 104.  
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TRIGONOMETRICAL PRINCIPLES

�e trigonometrical principles are based on the relation 
between the legs of the main triangles in the roof. In this 
situation (the same as Figure 104) the adjacent roof kernel 
is made of the following triangles: plan triangle, adjacent 
elevation, hip elevation and roof surface. �e roof kernel, 
which can be unravelled as demonstrated below, reveal the 
proportional relationship between the triangles. �ese rela-
tionships can be used as multipliers (Beemer 2004a, p. 6), 
which can be used to calculate the true lengths of the tim-
bers, (e.g. when the run is 1 and the pitch is 45 degrees, the 
multiplier (and the true length) is 1.4142). In a meeting 5 
the main and adjacent roof kernel will be similar, but in a 
meeting 6 it will be necessary to make two di�erent roof 
kernels. It is then necessary to keep track on which angles 
and multipliers are used on which side of the timber. 

trigonometrical principles are based on the relation 
the roof. In this 

roof kernel
plan triangle, adjacent 

. �e roof kernel, 
demonstrated below, reveal the 

proportional relationship between the triangles. �ese rela-
(Beemer 2004a, p. 6), 

which can be used to calculate the true lengths of the tim-
pitch is 45 degrees, the 

multiplier (and the true length) is 1.4142). In a meeting 5 
the main and adjacent roof kernel will be similar, but in a 
meeting 6 it will be necessary to make two di�erent roof 
kernels. It is then necessary to keep track on which angles 
and multipliers are used on which side of the timber. 
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Figure 105. 

a
c

b AC

B

Sin A = a/c 
Cos A = b/c
Tan A = a/b

�e trigonometrical functions sine, cosine and tangens can be 
used to calculate the angles of the true cuts from the measures 
in the roof kernel.

�e trigonometrical functions sine, cosine and tangens can be 

plan triangle
adjacent elevation

adjacent elevation

hip elevation

roof surface
roof surface
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RUN seat cut (true)

eaves

ridge

plumb cut (true)

TRUE LENGTHRISE

Sin (seat cut) = rise / true length 
Cos (seat cut) = run / true length
Tan (seat cut) = rise / run
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Figure 106.  

PARALLEL PROJECTION

�e reference lines in the plan view (a - c) are used as hori-
zontal reference lines in the elevations (a1 - c1). When making 
clear and educational developments the reference line is often 
projected in parallel some unde�ned distance from the plan 
view (Lion & Amar 2008; Diepen 2008). But the centerline 
of the valley, hip or common rafters can also be used as the 
horizontal reference line (Lion & Amar 2008; Litzka 2010), 
which is often the case in the real layout situations (See PRO-
CEDURE 7, p. 152) 

�e hip rafter (d) and the jack rafters (e and f ) are shown in 
the elevations, where their true lengths, plumb cuts and true 
depths are revealed. �e true depth is needed for a meeting 
9 situation. In the main elevation the jack rafters have been 
folded again to also show the bottom view, which does not 
have be used in the real layout (exp 7; 5-France 2008; 7-Japan 
2010). �is is also a way of showing the angle of the roof sur-
face on the jack rafters, and it is a good way to draw and un-
derstand all details (Tagkonstruktioner 2005, p. 78; Beemer 
2003, p. 24), and in distance transfer this angle will have to be 
developed (exp 7.2.1; 7.3.3)
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�e true depth of the hip rafter is 
needed to be able to know where 
to make the birdsmouth on the 
jack rafter. Here an enlargement 
of the main elevation is shown 
with the true depth and the fol-
ded view with the roof surface 
angle.
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Figure 107.  

STORY POLES

Instead of making the elevations in the same place as the plan 
view the use of story poles (dividers) is another possibility. 
Here all important information and measures from the plan 
view is recorded on a pole or rod, which preferably can have a 
triangular shape (Litzka 2010; 7-Japan 2010), as this makes it 
easier to mark exactly (exp 6.2.1). Recorded on the story pole 
the measures can be transferred to another unde�ned place to 
make the elevations. �ese elevations can be done one by one 
(Tagkonstruktioner 2005) or as below in a row (a), keeping 
the rise between two parallel lines (exp 6.2.1; Litzka 2010). 

Some sources use a pair of dividers to describe 
how to copy measures (Maier 1905, p. 20; Op-
derbecke 1913, p. 213), where the elevation is 
made on top of the plan view, or as here directly 
'above' (b). From my experiences a story pole 
would probably be used for this in the practical 
situation (exp 6.2.1; Berg 1997, p. 141; Litzka 
2010). 

Here is an example of the use of the tri-
angular story pole on the layout drawings 
from the gazebo (exp 6.2.1), where the 
carpenter's square is used for transferring 
the lines to the pole. 

In this illustration the story poles are 
shown a little o�set from the eleva-
tions, but in the real situations they 
will be placed on the lines. In the plan 
view the main story pole can be mo-
ved parallel to the run, keeping the 
eaves mark constant. For the hip sto-
ry pole it will be the tangent line from 
the eaves point, and in the elevations 
the rise mark has to be kept constant.

tions, but in the real situations they 
will be placed on the lines. In the plan 
view the main story pole can be mo-
ved parallel to the run, keeping the 
eaves mark constant. For the hip sto-
ry pole it will be the tangent line from 
the eaves point, and in the elevations 
the rise mark has to be kept constant.
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Here two situations from the layout are 
enlarged and shown in perspective. �e 
hip story pole is �rstly marked in the plan 
view and the elevation is marked from the 
story pole (the story pole below is here la-
terally reversed).

elevations

main elevation hip elevation

plan view

adjacent
elevation
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ROOF SURFACE

�e whole surface of the adjacent roof slope is here laid out 
revealing the true lengths of hip and jack rafters on top of the 
plan view. �e true length of the adjacent common rafter (a) 
is used to �nd the peak of the roof surface (b). �e centerline 
and the true length of the hip rafter is then drawn between 
the two points (b and c) and the hip rafter is tilted to get the 
backing cut horizontal (see Figure 117, p. 146). �e roof 
surface can be used by drawing the edges of the hip rafter on 
the �oor (la herse) (exp 7.2.1) or by making a direct transfer-
ring situation (exp 7.3.1). It can be considered as an additio-
nal possibility to the two above mentioned layout approaches, 
as it is only used for marking jack rafters or jack purlins, and 
in the direct transferring situation also the backing cut of the 
hip (Figure 41, p. 71). It is a very useful and precise method 
especially when working with irregular timbers (Maier 1905, 
p. 20; Émy 1841, pl. 58; Dodge 2010b, p. 18; Lion & Amar 
2008). �e principle of the roof surface is also used to �nd 
the true cuts of the jack rafters on the bevel gauge or pitch 
template (see Figure 118, p. 148).

Figure 108. 
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Figure 109. 
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GRAPHICAL DISTANCE LAYOUT

�e graphical principles in distance layout involve making 
layout drawings on paper in a smaller scale such as 1:10 (deci-
mal) or 1:12 (inch to foot). �e lengths of the timbers in the 
drawing will then be multiplied according to the scale of the 
drawing (Kress 1940, p. 90). When the drawings have been 
completed and all angles and cuts needed for the frame are 
found, it is possible to copy the angles from the drawing with 
a bevel gauge which is why this method is called sauterelle in 
French (see Figure 118, p. 148).

Below is an example of a layout drawing which can be used 
for graphical distance layout (here in scale 1:50), where most 
of the important angles have been developed. �ese are the 
plumb (a) and seat cuts (b) of the three elevations. �e deve-
lopment of the rafter cut from the roof surface (c), the deve-
lopment of the backing angle (d) and the development of one 
of the birdsmouth angles (e).

To be able to graphically develop all the angles to be used in 
a compound roof is challenging, as e.g. the marking of the 
top cuts on the unbacked hip or valley rafter (exp 6.3.2), and 
the sauterelle is considered as one of the most di�cult layout 
systems used in France (Amar 2009).

�e �oor layout can also be 
used for distance transfer. �e 
developed true cuts of the jack 
rafter is here shown on the lay-
out �oor (exp 7.2.1). �e angles 
have been marked on a pro�le 
board, which makes the ang-
les more precise (f ). �e edge 
of the board follows the true 
length of the common rafter 
(g), and the plumb cut (h), the 
seat cut (i) (which is not drawn 
from here) and the birdsmouth 
cut (j) have been marked. From 
the pro�le board it is easy to re-
gister the angles on a bevel gau-
ge, or to cut the pro�le board 
into pitch templates (see Figure 
119, p. 148). Furthermore the 
true depth of the face of the hip 
is marked on the pro�le board 
(k), which makes it possible to 
cut both the plumb cut and the 
birdsmouth cut on the same 
pitch template.
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RAFTER SQUARE TABLES

�e rafter square is handy as it is always in the tool box, and 
as it can also be used for marking the cuts on the timbers (see 
Figure 120, p. 149). �ere are many types of rafter squares 
with tables of the most common measurements engraved in 
the blade and tongue. 

One example is the Norwegian Linde�ell square, where the 
angles and multipliers are marked on the tongue directly at 
the points where needed (a). 

�e Linde�ell square is not ruled but angles and multipliers 
of the common and hip/valley rafters are engraved on the one 

Figure 110. 

side of the tongue, with also the angle in degrees and as a 
multiplier (b). �ere are two set points on the blade of the 
square, P1 for the common rafters (c) and P2 for the hip/
valley rafters (d), which are used when marking the angles 
on the timbers. Here a fence is applied to be able to keep 
the angle (e).

Another type of table is found e.g. on the Stanley square, 
which is 'ruled' and where the lengths and cuts are de�ned 
in either inches per foot run or mm per meter run (f ) �ese 
measures are engraved as a regular table on the square, and 
the measures on the ruled blade and tongue are therefore 
used when marking the timbers. �is demands a more pro-
found understanding of the calculations and pitches than 
the Linde�ell table. Here the two set points for common or 
hip/valley rafters are on the blade (g) which are similar to P1 
and P2 on the Linde�eld square.

�ere are many other types of rafter squares with tables 
(Hodgson 1903, p. 28; �ompson 2013, p. 20), and also 
the Japanese square is to be counted in (see Figure 42), alt-
hough there is no table actually engraved on the square.
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HAWKINDALE SPREAD SHEET

Another tool based on the same calculation system as the 
Stanley square, is the Hawkindale spread sheet, which has 
been developed by Ed Levin and Ree Acheson (Levin 1990, 
1991; Levin and Acheson 1991). This is an excel-based cal-
culation sheet45 where you just have to enter the rise of main 
and adjacent roof slope. For irregular plan view also the wall 
angle can be changed, and the run can be changed to fit the 
decimal system. The spread sheet provides all possible angles 
and their measures which are found in a normal hip or valley 
roof construction (Beemer 2003, p. 21). How the trigonome-
trical calculations are made is explained in a paper by Levin 
and Acheson and the graphical developments are demonstra-
ted in a powerpoint presentation by Curtis Milton (Levin & 
Acheson 1991, p. 6; Milton 2006)

PITCH BOARD

The pitch board is a way of keeping the angles in one place, 
which implies that the calculations only have to be made 
once (Beemer 2003, p. 22). Here the measures to be used for 
marking the hip rafter from the Hawkindale spread sheet have 
been recorded and can then be transferred to the timber with 
a bevel gauge. A pitch board can also be used when working 
with graphical distance layout.

Figure 111.  

Figure 112. 

45.    The Hawkindale spread sheet can be down-
loaded from http://www.tfguild.org/publications/
software (Hawkindale spread sheet web).

HAWKINDALE WORKSHEET

Note:  This version of the spreadsheet is set up to calculate Hawkindale Angles    
based on Main and Adjacent Pitches (SS & S) and Wall Angle (W=DD+D).  Data 
input is allowed only for the Main Rise [E14], Adjacent Rise [M14] and Wall
Angle [C16]. At their own risk, users may also change the Run (say from base 12
to base 10), by unprotecting the worksheet and altering Cell G14.  Take care to turn
protection back on afterwards to insure that key formulas are not unintentionally
altered. 

Main Adjacent
Hawkindale Tangent    Hawkindale Tangent    

Angle Degrees Rise Run Angle Degrees Rise Run
SS 35,2756 7,074 10 S 45,0000 10 10

DD 54,7244 14,1363 10 D 35,2756 7,074 10
W 90,0000
R1 30,0069 5,7751 10 R1 30,0069 3,0000 10

R2m 10,9022 1,9261 tt 10 R2a 29,9863 5,7703 10
R3m 28,5658 5,4444 10 R3a 39,2218 8,1621 10
P2m 30,0069 5,7751 10 P2a 44,9881 9,9959 10
C2m 9,6014 1,6916 10 C2a 24,0860 4,4703 10
C5m 19,4824 3,5377 10 C5a 35,2588 7,0696 10
R4m 31,4910 6,1258 10 R4a 50,7549 12,2415 10
R5m 18,4445 3,3352 10 R5a 25,2425 4,7147 10
R6m 19,1046 3,4637 10 R6a 8,9551 1,5758 10
R7m 8,4506 1,4857 10 R7a 19,1017 3,4631 10
P1m 22,2215 4,0853 10 P1a 44,9881 9,9959 10
P3m 17,0327 3,0636 10 P3a 26,5650 5,0000 10
P4m 26,3313 4,9491 10 P4a 26,5650 5,0000 10
P5m 49,0909 11,5406 10 P5a 26,5746 5,0021 10
P6m 10,0331 1,7692 10 P6a 26,5555 4,9979 10
C1m 28,1297 5,3462 10 C1a 35,2588 7,0696 10
A5m 16,7870 3,0167 10 A5a 24,0966 4,4725 10
A7m 22,2215 4,0853 10 A7a 39,2276 8,1638 10
A8m 3,6756 0,6424 10 A8a 18,4231 3,3310 10
A9m 10,9022 1,9261 10 A9a 18,4373 3,3338 10

 http://www.tfguild.org/publications/software
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The next part of the map can now be filled in 
with specifications of the layout situations (Fig-
ure 113). Full scale layout will always be graphi-
cal, and distance layout can be both graphical or 
trigonometrical. For the graphical principles it can 
be either parallel projection, story pole or roof sur-
face, whereas the trigonometrical can be found by 
pocket calculator, rafter square tables or from the 
Hawkindale spread sheet. All principles are here 
based on the use of true lengths and true cuts (for 
meeting 9 situations also the true depths), which 
belong to the basics of all layout situations for the 
advanced meetings together with reference planes, 
lines and points.

Marking the timbers

The marking of the timbers in advanced meet-
ings is based on the true lengths and true cuts of 
perfectly square and not deflected timbers. Most 
marking situations can therefore be defined as a 
kind of distance transfer, as it is difficult to obtain a 
regular direct transferring situation (although it is 
possible). But there is another kind of distinction. 

The different possibilities for marking the timbers 
can be separated into three main groups: transfer 
from floor to timber, direct transfer - stacking timber 
and distance transfer (Figure 114).

The transfer of lines from floor to timber is based on 
the principles of full scale floor layout. The timbers 
are laid out on the floor drawing and the lines defin-
ing the cuts are transferred to the timber from the 
floor. Within this group there are two main possi-
bilities for marking the timbers. The first possibility 
will be to lay out the timbers on the drawing and 
to make a vertical line transfer from the floor to the 
timber. The second possibility will involve a turn-
ing of the timber on top of the drawing by using a 
constant reference point and this can therefore be 
called a vertical transfer from floor to timber by 
tumbling46, where the four edges of the timber is 
marked directly at the floor line. 

The direct transfer - stacking timbers is the only way 
of making a situation for direct transfer when 
dealing with advanced layout. The reason for not 
presenting this approach as the first possibility is 
that it is not commonly used47 (Kress 1940, p. 89). 
This approach is used to be able to transfer the fac-
es of the plate, ridge, hip or valley rafter to the jack 
rafter or jack purlin (Dodge 2010b; Émy 1841, p. 
58). In this situation there is a need for tilting the 
primary timbers which are the lower in the layout. 
For the transfer it is possible to use both the verti-
cal reference line and the vertical line transfer (see 
chapter four). 

In distance transfer without full scale floor layout 
there is a need for keeping the work well organ-
ized. There is no direct contact between the layout 
drawing and the timber, and it is fairly easy to make 
measuring errors or to use wrong angles. There are 
different tools that can be used for the distance 
transfer which are: bevel gauge, pitch template and 
rafter square. To make housings for all meetings is 
another possibility, which is actually based on the 
first variation of the principle of adjustment (Figure 
96), but where 'square' is replaced by 'true'.

46.    The term tumbling 
is not usually used for 
situations in compound 
roofs, but the similari-
ties to the approach de-
scribed in chapter 4 are 
obvious (see Figure 90, 
p. 95). 

47.    When discussing 
this approach with the 
French carpenter and 
teacher in compound 
joinery, Patrick Amar, 
he described the ap-
proach as "it looks like 
'le niveaux de devèrs' 
– an old and forgotten 
method". (Lion & Amar 
2008)

full scale layout

distance layout

reference planes

reference lines

reference points

graphical

trigonometrical 

graphical
parallel projection

story poles

roof surface

pocket calculator

tables on squares

spread sheet

true length
true cuts
(true depth)

Figure 113.  The part 
of the map concerning 
the layout principles 
and situations for the 
advanced meetings in 
the roof construction.
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TRANSFER FROM FLOOR TO TIMBER (p. 144-145)

VERTICAL LINE TRANSFER (p. 144) VERTICAL TRANSFER BY TUMBLING (p. 145)

DIRECT TRANSFER - STACKING TIMBERS (p. 146-147)

RAFTER SQUARE (p. 149) HOUSINGS (p. 149)

PITCH TEMPLATE (p. 148)

DISTANCE TRANSFER (p. 148-149)

BEVEL GAUGE (p. 148)

Figure 114.  �e three di�e-
rent possibilities for marking 
the timbers. 
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VERTICAL LINE TRANSFER - FLOOR TO TIMBER

�e timber is put directly on the �oor and positioned in relation to the layout 
lines. �e lines are then transferred to the timber by a vertical reference line using 
the carpenter's square, a spirit level or a plumb bob. 

As the tongue is constantly kept in 90 degrees to the 'axis', de�ned by the blade 
kept on the �oor, the edge of the tongue now describes the imagined plane on the 
timber, even when the timber is twisted. 

On an uneven �oor/surface 
it will be necessary to use a 
spirit level that can be applied 
more or less in the same way 
as the square (exp 6.1.1). A 
plumb bob will also be able 
to do the job, even though 
very inclined faces will be 
more di�cult as the plumb 
line cannot 'follow' the tim-
ber and therefore will have 
to be marked by eye. Also 
the timber needs to be lifted 
from the drawing and put on 
blocks (exp 5.1.4).

When the lines on the 
�oor are not represen-
ting a vertical plane 
in the layout, it is also 
possible to use the 
carpenter's square, but 
now it is used more 
as a vertical reference, 
to transfer the line 
to the upper face of 
the timber. �e lower 
face will be marked 
directly at the �oor 
with a carpenter's pen-
cil. When the timber 
is irregular it will be 
necessary to consider 
the dimension of the 
timber, as the lines are 
developed from the 
dimension de�ned on 
the layout drawing, 
which are based on the 
true cuts.

Having a level �oor, the 
most convenient will be to 
use the carpenter's square, 
and if the timber is per-
fectly square it is most ef-
�cient to hold the blade of 
the square onto the face of 
the timber and draw a line 
or make marks at the edges 
(exp 4.1; 5-France 2008; 
7-Japan 2010).

When the timber is twisted it is more convenient to put the tongue of the square 
along the line and, imagining a plane rising up from the line on the �oor, swinging 
up the tongue of the square till it touches the timber (see Figure 34, p. 67). �e 
blade is kept onto the �oor perpendicular to the line which is transferred (exp 
5.1.1; Tagkonstruktioner 2005, p. 64).

�e same procedure is then carried out on the other side of the timber. �e two 
lines will be connected by placing the edge of the blade at the markings on both 
sides. �e edge of the blade should be parallel to the line on the �oor (see PRO-
CEDURE 7, p. 152)

Figure 115. 
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VERTICAL TRANSFER BY TUMBLING - FLOOR TO TIMBER

�is is actually also a version of horizontal transfer, where all edges of the timber are drawn on 
the �oor and where the timber is moved back and forth horizontally while it is turned to be able 
to mark each edge/arris (5-France 2008). 

�is layout is mainly used for timbers placed horizontally in the roof surface such as jack purlins, 
and to be able to use this method very perfect timbers are needed, as the slightest twist will mean 
twisted cuts (exp 4.1.4). �ere are a some similarities with the layout method called tumbling 
(Figure 90), where the timber is turned for marking the shoulder-to-shoulder length on the 
reference face, only that here all four edges are marked. 

�e layout drawing will often look like this, where the 
face of the hip rafter is drawn in the plan view, and 
where the cross section of the purlin is drawn in the 
common elevation. �e four edges of the purlin are 
transferred as lines to the plan view, and the lines are 
numbered from 1-4.

1
2 4

plan view

elevation

centerline

plumb face of hip rafter

hip rafter
center line

purlin
cross
section

1
2 4

3

1

1

2

2

4

4

3

3

�e timber is marked with a line at the center which is squa-
red round the timber as a constant reference point, and the 
edges of the timber are also numbered from 1-4. By always 
placing the reference point of the timber exactly at the cen-
terline on the layout drawing it is possible to mark the exact 
length of the cut at each edge of the timber. Below four il-
lustrations of the marking procedure of the edges are shown.

Edge 2

2

Edge 4

4

Edge 3

3

Edge 1

1

When all edges have been marked, the points are connected by lines on all four faces. Together these lines make the true 
cut of the purlin, and when the purlin is turned as it should be in the construction the cut makes a plumb plane, repre-
senting the true plumb face of the hip rafter.

Figure 116. 
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DIRECT TRANSFER  - STACKING TIMBERS

To make the lay up for the direct vertical transfer, where the timbers are stacked on top of 
each other, is challenging (exp 6.3.1). �e reference plane of the jack rafters (roof surface) 
is placed horizontally and the lower timbers are tilted in the same way as they will be in 
relation to the reference plane. For this purpose it is necessary to make some kinds of tip-
ping blocks  (a) to keep the hip rafters (b) and the plate (c) in the right position, and in most 
situations it is necessary to cut the hips and valleys �rst (exp 6.3.1). �e jack rafters (d) are 
laid on top of these, and the faces of hips and plate are transferred vertically to the jack rafters 
by transfer by reference or line transfer. 
�e upper face of the jack rafters (e) and the horizontal backing cut of the hip rafter (f ) is 
used as reference, and they are to end up in the same reference plane - which is also the roof 
surface (g).

i

a
a

b

c
d

d

d

TIPPING BOARD /  TIPPING BLOCKS
To make sure that the hip is turned correctly it is conve-
nient to use tipping boards (niveaux de devèrs) which can 
be held onto the tipped face of the timber. By holding a 
spirit level along the lath the right inclination is obtai-
ned (i). �e amount of degrees that the timbers are to be 
turned is de�ned on the �oor layout, and from here the 
angle for both the tipping board and the tipping blocks 
will be found (exp 6.3.1; Dodge 2010b, p. 16). 

h

b
a

c
d g

g

e

f
j

Figure 117. 
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It is possible to make a direct transferring situation 
when marking a smaller timber into the existing 
construction (exp 7.3.4; Jönsson 1968, p. 300) �e 
transfer can be done both vertically or horizontally 
but the most e�cient procedure is actually to make 
the transfer using the roof surface as reference. �e 
combination square is a convenient tool to �nd the lo-
cation mark and also the dropping distance by using 
the ruled blade. �e line transfer along the straigh-
tedge was here used for marking the cutting angles 
(exp 7.3.4).

To solve this situation there are two main possibilities, but in both cases it is necessary to make 
a vertical reference line. Furthermore the dropping distance and thereby the point inside of the 
birdsmouth is important to de�ne (j). �is can be done with dividers.

n

MEETING 4
�e meeting between the jack 
rafter and the plate is a meeting 
4 (n), and this layout situation 
using direct vertical transfer 
is one of the most convenient 
ways to solve this situation (exp 
7.3.2).

j

j

k

l

l

m

TRANSFER BY REFERENCE
When using transfer by reference the 
distances from the plumb line to the 
timber can be measured with dividers 
(k). �is is more than an inclined mee-
ting 2, and it is important to be pre-
cise, as small inaccuracies makes the 
angles of the cut change (exp 7.3.2).

LINE TRANSFER
It is convenient to use line transfer as 
here the exact directions are transferred 
(l). But depending on the pitch of the 
roof slope and the amount of degrees 
the hips are be tilted (e.g. when working 
on large timbers or as here when ma-
king a birdsmouth on the jack rafter), 
the line transfer can be on a too large 
distance to be exact enough (m). My 
experiments show that the line transfer 
works best in this particular situation 
(exp 7.3.5).
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DISTANCE TRANSFER BY BEVEL GAUGE 
When working by graphical layout drawings in scale it is necessary to transfer the angles found in the drawing to the timber, and this will most conveniently be 
done by using big bevel gauges and to mark the timbers from these. With the bevel gauge it is most convenient to use the face of the timber as reference, as the 
blade of the bevel gauge is often thinner than the handle (exp 6.3.1). �e bevel gauge can also be used for the trigonometrical principles (exp 6.4.1; 7.4.1), where 
the angles are de�ned on a pitch board (see Figure 112, p. 141)

DISTANCE TRANSFER BY PITCH TEMPLATE 
Another option will be to use plywood templates to copy the angles from the layout 
drawings (see Figure 109) (Maier 1905, p. 17). �ese pitch templates can both be used 
from reference faces and reference lines and as such they are very handy for marking the 
timbers (exp 7.3.3). One large advantage of using these templates will be the possibility 
of having more than one angle on the same template (a) to mark a meeting 9 with a 
birdsmouth.

A convenient approach is to let the reference face of the jack rafters lie onto the layout 
�oor (b) and to use the �oor as reference (exp 7.2.1). �e true length is de�ned on the 
timber, either from the �oor drawing or from measures. �e pitch templates with the 
true cuts can be held onto the di�erent faces of the timber, and by keeping the template 
plumb it is possible to mark irregular timbers. It is also convenient to use two templates 
together at the same time (c) (exp 7.2.1; Tagkonstruktioner 2005, p. 117).

Here the true lengths of the jack rafters are 
found on a full scale �oor layout of the roof 
surface, where the reference faces are onto the 
�oor (d), which means that the jack rafters are to be used on the other half of the roof 
surface. �e two pitch templates used here are marked from the �oor layout with the 
plumb cut in the common elevation (e) and the roof surface (f ). On irregular timbers it 
is important to keep the pitch templates plumb and level (g) to make sure that the edges 
meet (h) and to keep the pencil parallel to the plane of the cut (exp 7.2.1).

Figure 118. 

Figure 119. 

b

a

c

c
c

h
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e

f

reference face

g

d



149

DISTANCE TRANSFER BY RAFTER SQUARE

A third option for distance transfer is to mark the timbers with the 
rafter square using the principles of trigonometry. �is approach 
is similar to the use of bevel gauge, but one advantage is that it is 
easier to apply when working by reference lines and that all infor-
mation for how to �nd the angles are engraved on the square (see 
Figure 110, p. 140). To use a fence that can be attached on the 
square makes it easy to mark many timbers, and the edge of the 
tongue will reveal one pitch (usually the plumb cut), where the 
blade will reveal another (usually the seat cut).

Here the angle SS/D and DD from the Hawkindale spread sheet is 
applied (by multiplying the numbers from the work sheet with 3)  
(see Figure 111, p. 141). 

DISTANCE TRANSFER - HOUSINGS

Another approach for irregular timbers is the use of housings de�ned by the ideal 
dimension of a 'perfect inner timber'. �is involves the use of reference lines and 
reference points (working points - WP) on the timbers, but also here it will be 
necessary to use either bevel gauge or the rafter square to be able to mark the true 
cuts on the timbers.

�e use of the rafter square is also found in situations with full scale �oor layout, where the measures from the drawing are recorded on the square by making 
small pencil marks (a) and marking the timber from these (b) (see Figure 29) (Opderbecke 1913, p. 277; HKI 1922, p. 9:13).

�e WP on the hip rafter is placed on the centerline (a) and the WP on 
the jack rafter (b) is placed on the arris (Beemer 2004a, p. 5). Notice the 
line de�ning the angle on top of the unbacked hip (c) which is not similar 
to the angle to be marked on the jack rafter. To mark and cut the hou-
sings involves a lot of work on the timbers, and the raising of the frame 
gets tricky, as the slightest errors will be critical when tightening the joints 
(exp 7.4.3; Collins 2008).

her skal jeg også have en illus-
tration af hvordan vinkelen kan 

bruges til at märke tömmeret

SS/D = 35,3o

DD = 54,7o

Figure 120.  

Figure 121. 

a

a

c

b

b

plum
b cut
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In the continuation of the map the three possibilities 
for marking the timbers are presented (Figure 122). 
The transfer from floor to timber is based on graphi-
cal principles and is done by vertical line transfer or 
by tumbling the timber on top of the floor layout. 
Direct transfer is only possible when using the roof 
surface layout, and the marking will either be verti-
cal transfer by reference or line transfer. The trigo-
nometrical principles can only be used in distance 
transfer, where also the graphical principles are pos-
sible. When marking the timbers in distance trans-
fer there are four main approaches where the first 
three: bevel gauge, rafter square and pitch templates 
are based on tools. The last approach is based on the 
use of housings and an ideal inner dimension. All 
the marking situations are also based on the use of 
true lengths, true cuts (and true depths) except for 
the direct vertical transfer, where also irregular faces 
can be transferred.

Procedural description
The marking procedure of a meeting 6, based on 
my experiments on the gazebo (exp 6.1), has been 
separated into three parts starting with making the 
layout drawings (PROCEDURE 7). The full scale 
floor layout system of parallel projection was used 
with the hip centerline in the plan view as the hori-
zontal reference line in the hip elevation. The hip 
elevation shows the hip rafter from the side face 

and all 'plumb' lines in the elevation are represent-
ing some kind of cut or meeting. When making the 
layout drawing the dimensions of the timbers are 
measured and a decision is made on which dimen-
sion to use as a basis for the true lengths and true 
cuts. The second part involves how to level and po-
sition the timber in relation to the floor lines. The 
third part is the marking situation, where the cut-
ting details are transferred from the floor lines to 
the timber. This is done with a carpenter's square48. 

It is here obvious that the making of the layout 
drawing plays a much bigger part than in the 
previous procedural descriptions, and the limits 
for what can be obtained when working on com-
pound roofs will often be referred to as "if you can 
draw it, you can build it" (Beemer 2003, p. 14). 

The layout procedure is described with one main 
drawing and three detailed enlargements using 
numbers to guide the reader to the different steps 
from the step-by-step description to the drawing. 
This has been functional, although an image-based 
step-by-step description with one image for each 
step would have been even more educational but 
demands a lot of space. As the second and third 
part deal with the marking procedures, which is 
not commonly described in previous research, one 
illustration for each step has been used.

Figure 122. The con-
tinuation of the map, 
where the marking 
procedures of ad-
vanced meetings are 
included.

full scale layout

distance layout

reference planes

reference lines

reference points

graphical

trigonometrical

graphical
parallel projection

story poles

roof surface

pocket calculator

tables on squares

spread sheet

true length
true cuts
(true depth)

transfer from 
floor to timber

direct transfer

distance transfer

vertical line transfer

vertical transfer by 'tumbling'

vertical line transfer

vertical transfer by reference

bevel gauge

rafter square

pitch templates

housings

48.    The spirit level was 
used in the specific ex-
periment, but I find the 
carpenter's square most 
convenient to use for 
the procedural descrip-
tion (exp 6.1.1).
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Figure 123.  Six illustrations of what the hip rafter from the experiments looks like. (top left) The seat cut where the hip rafter meets 
with the plate. Here it was necessary to adjust the upper face of the plate to get the hip rafter to rest properly in the joint. (top right) 
The cutting of one of the plumb lines for the seat cut. (center right) The cutting of the hip-to-ridge meeting was a bit challenging 
to cut. The markings for the cutting details are seen on the top face. (center left) The two hip rafters seen from above without the 
ridge beam. (below left) The hip-to-ridge meeting seen from the ridge where the hips are still unbacked. (below right) The hip-to-
ridge meeting seen from below.
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PROCEDURE 7 - Layout and marking of a hip rafter (meeting 6)

1
1

1

1

2

eaves WP

eaves WP

ridge WP

3

3

4

5

6
6

7

7

11
11

8

8
1313

10

12
12

Upper face of
the timber when 
marking

919 19

19

LAYOUT DRAWING

1 Draw the extents of the plate de�ning both the outer 
and inner corners (the width is needed).

2 Draw the centerline and the width of the ridge beam in 
the plan view. 

3 Draw the hip rafter centerline in the plan view from the 
corner of the plate to the end and center of the ridge 

beam. �is is the hip run.

�is makes two important working points (WP) for the layout, 
the ridge WP (where the hip rafter centerline meets the ridge) and 
the eaves WP (where the hip rafter centerline meets the outside 
corner of the plate).

4 Make a line from the ridge WP perpendicular to the 
hip run. 

5 Take the height of the roof construction (this will have 
to be decided on beforehand), measure from the ridge 

WP along the line and make a mark. 

6 Make a line by connecting the eaves WP with the mark 
on the perpendicular line from the ridge WP (step 5).

�is new line represents the true length of the hip rafter (TLH), and 
the triangle makes the extents of the hip rafter elevation. 

7 Measure (de�ne) the width of the timber(s) to be used for 
hip rafter and draw the width in the plan view.

Here the hip centerline has been centered in the hip rafter, but it 
could also have been placed assymetrically (Lion & Amar 2008).

Now TLH has been found, the extents of the hip elevation triangle 
have been de�ned, and now the lines for marking the timber can 
be found. 

Firstly the backing cuts of the hip will be found and marked.

8 Find the places where the sides of the hip rafter meet with 
the lines de�ning the outer faces of the plate. �ere will 

be two places.

9 Transfer these points perpendicularly to the hip rafter 
centerline, and make lines parallel to TLH that are reach-

ing out far enough so that they will be visible after placing the 
timber on the �oor.

10 Mark the line that will be on the upper face of the 
timber (when the timber is lying in the marking si-

tuation) with a cross mark (or something else that is easy to 
spot) to make sure that this line is only to be transferred to the 
upper face. 

TLH

TLH

PLATE

PLATE

PLATE

JACK
RAFTERS

HIP RAFTER

HIP RAFTERRIDGE
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14

14

16

17

18

19

17

16

15

10 cm

Secondly the 'plumb' crossing lines for the seat cut on the 
inner side of the plate will be found and marked on the �oor.  

11 Find the places where the one side of the hip raf-
ter (this side will be the upper side of the timber in 

the marking situation) meets with the inner sides of the plate 
(there will be two places) and make lines perpendicular to the 
hip rafter centerline.

12 Mark these two new lines with cross marks (like 
above).

13 Find the places where the other side of the hip rafter 
meets with the inner sides of the plate beam (there 

will again be two places) and make lines perpendicular to the 
hip rafter centerline. �ese lines should not be marked – or at 
least not with the same mark as above.

�irdly the lines de�ning the meeting at the ridge beam will 
be identi�ed and marked (next �gure).

14 In the plan view �nd the places where the ridge 
beam centerline meets with both sides of the hip 

rafter (not the center line) and make lines perpendicular to the 
hip rafter centerline all the way to TLH. Cross mark which 
line is representing the upper side in the marking situation.

15 In the plan view, de�ne the 'end' of the ridge by 
making a line perpendicular to the ridge centerline 

at the ridge WP.

16 Find the places where this line (step 15) meets with 
the sides of the hip rafter and again make lines per-

pendicular to the hip rafter centerline. Like above cross mark 
which line is representing the upper side in the marking situa-
tion.

17 Find the places where the side of the ridge meets 
with the sides of the hip rafter and again make lines 

perpendicular to the hip rafter centerline. Like above cross 
mark which line is representing the upper side in the marking 
situation.

18 De�ne the bottom of the ridge beam (in this case 
10 cm was chosen as a convenient measure from the 

ridge) and mark this as a horizontal line measured from the 
ridge WP in the elevation.

Last the places where the jack rafters meet the hip rafter are 
marked.

19 Find the places where the longest sides of the jack 
rafters meet with the face of the hip rafter and make 

lines perpendicular to the hip rafter centerline till the top of 
the elevation. �ese lines de�ne where the jack rafters are to 
be positioned in the �nal construction. �ey are only marked 
on one face, as the position on the other face is di�erent.

Now the layout drawing has been �nished, and the timber is 
to be laid out on the �oor. 

HIP RAFTER

RIDGE

ridge WP (plan view)

ridge WP (elevation)

TLH
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THE TIMBER

1 �e hip rafter is found and it is decided which end and 
face is to be upwards (usually the crook upwards)

2 �e timber is laid out directly on the �oor, using wedges 
for stabilizing the timber (when twisted) as it has to lie 

still when marking.

It is possible to also place the timber on blocks, which will also 
make the use of the plumb line possible.

Mark the hip rafter centerline on the timber.

3 Make a wooden straightedge about half the dimension 
of the timber.

4 Put the straightedge onto the �oor in both ends and mark 
at the sides of the hip.

5 Either snap lines on the faces or use the same block for 
marking at the places where the centerlines are needed.

It is also possible to make a level mark on the face of the hip, but 
in this case it should be marked parallel to the vertical lines in the 
layout elevation on the �oor.

6 �e extents of the layout drawing is checked and the 
timber is positioned in relation to these lines. 

It is important to consider that it is the centerline on the hip that 
is to be positioned directly on the hip rafter centerline in the eleva-
tion on the layout �oor.

Now the timber has been levelled and positioned and the 
markings on the �oor can be transferred to the timber.

centerline

hip rafter centerline 
on the layout �oor
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MARKING

Firstly the horizontal lines from the �oor can be transferred to 
the timber by using the carpenter's square for making the line 
into a plane perpendicular to the �oor.
 

1 Place the outer corner of the square where the timber 
meets the �oor, keeping the tongue along the line to 

be transferred.

2 Turn the square keeping the blade in the �oor so that 
the tongue will rise till it lies �at on the face of the tim-

ber.

3 Draw a line on the timber with a sharpened pencil fol-
lowing the direction of the edge of the tongue.

4 Repeat these three steps on the other side of the timber

�ese lines are representing a 
horizontal plane going all the 
way through the timber, and 
they are found in the seat cut 
(where the hip is 'standing' on 
the plate) and in the ridge cut 
(where the hip is supporting 
the ridge beam).

5 Connect the two lines on the upper face with a straightedge (the edge 
of the square) and check by eye whether the edge of the straightedge 

is parallel to the line on the �oor (exp 2.2.1).
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Secondly the backing cuts can be transferred from the lines on the �oor 
to the timber in both ends.

6 Place the carpenter's square with the blade perpendicular to the line 
(layout step 9 and 10) and hold the tongue onto the end grain of the 

timber at the �oor line.

7 Make sure that the line with the cross mark is marked at the upper 
face, and the other line is marked close to the �oor.

8 Connect the two marks with the top centerline of the hip (at the 
face that is going to be turned upwards in the �nal construction).

Here is one way of dealing with the 
marking when the hip is twisted. 
�is involves the use of reference li-
nes, which de�nes the ideal width of 
the hip. It is a good idea to consider 
this when transferring the lines from 
the �oor to the timber. �ese referen-
ce lines will, however, then be de�-
ning the dimension (width) of the 
hip when making the layout, and 
they will have to be used for both the 
marking of the crossing lines and the 
position of the jack rafters.

9 Repeat step 6-8 in the other end of the timber (at the peak) and 
snap chalk or ink lines on the sides of the hip, making sure that 

the line is snapped in the direction of the backing cut.

�is last illustration shows the backed hip, but it is important to notice 
that the backings are preferably cut after having marked and cut the 
other joinery.

blade

tongue
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�irdly the crossing lines on the upper and lower faces of the hip are 
to be marked.

10 �e lines which have a cross mark are only marked at the 
upper face of the timber by using the carpenter's square as 

reference.

11 �e lines without a cross mark are marked as close to the 
�oor as possible.

12 �e lines are marked in the same way on the other side of 
the unbacked timber.

13 �e marks at the upper face can now be connected by a straightedge. 

14 All the lines representing a cross cut are transferred, and it is important 
to consider where the cut is to be made (e.g. for the seat cut on the 

underside) as it is unnecessary to draw the crossing lines on the top. �e joint 
is now ready to be cut.

An illustration of the joint after it has been cut, and as it appears the birdsmouth is 
very small, which was also one of the experiences from raising the pitch of the roof slope 
without having larger timbers (exp 5.1.1).
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15 At the peak, 
where the hip 

rafter meets with the ridge 
beam, a similar procedure is 
used for marking. �e lines 
with a cross are transferred 
to the upper face, and the 
lines without are marked 
at the �oor. �e horizontal 
cut is transferred all the way 
through. To the right the 
�nished joint after it has 
been cut.

Last the positions of the jack rafters are transferred to the timber.

16 �e lines representing the jack rafters are transferred to the upper face of 
the timber by turning the square from the line. Here the three positions of 

the square are shown on each of the jack rafter meetings.

�e position of this mark is not very important as the length of the jack rafter will decide 
exactly where to meet the hip, but it is an important point for being able to work with 
a 'true cut' on the jack rafter, as the face of the hip rafter should have a plane surface 
and be in level. When making a meeting 9 with a birdsmouth it is here that the true 
depth can be measured. If the hip rafter is twisted or distorted, it would be preferable to 
plane the face of the hip level in these locations by using the same reference lines as for 
the backing cut.

Now the hip rafter has 
been marked as far as 
possible on the layout 
�oor. To be able to �-
nish the marking, which 
is to connect the marks 
and lines, the timber 
will have to be turned 
three times. 

It is not recommendable to do the cutting of the joinery on 
the layout �oor, and even when making the layout drawing it 
is said to not use shoes when walking on the drawing for not 
disturbing the lines (Lion & Amar 2008; Litzka 2010). 

When cutting this kind of joint it is important to consider the 
sequence of cuts, to not cut o� a line that cannot be recovered 
or a reference point needed later. After each cut the line should 
be re-established by connecting the points across the newly 
cut surface.

When marking the crossing lines it is of great importance that 
the timber is not too distorted, as the positions of the lines on 
the layout �oor are made from the de�ned width of the hip 
rafter. If the timber in the marking situation is twisted (which 
is not uncommon) care has to be taken that the markings are 
made in the same height on both sides of the timber, which ta-
kes a much more complex explanation by using reference lines 
instead of the faces (which will be too much to discuss here) 

Preferably the lines which are to be cut, should be marked on which side of the line 
to cut (like here with v-marks), and the o�cuts could be marked like here (with a 
cross).
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Joinery
In every meeting there will be needed some kind 
of markings to be able to know where to cut, if the 
joint is not to be held together only by pressure, 
screws, nails or other metal connectors. 

When testing di�erent types of wood-in-wood-
joints, I realized that this was an important part of 
the marking procedures in order to achieve func-
tional joinery. I searched for sources describing the 
marking procedure of the joinery and found that 
almost all descriptions for marking irregular tim-
bers used the mortice and tenon joint as example. 
�e few descriptions of how to mark other joints 
mostly deal with perfectly squared timbers pre-
senting only measures or templates. �is also illus-
trates how common the use of mortice and tenon 
joinery is in timber framing. 

As there are di�erent types of joints this means 
that the procedures for marking the cutting de-
tails have di�erent points of departure. �e dif-
ferent types of joints have therefore been investi-
gated, identi�ed and described in relation to how 
the timbers meet. 

�ree main approaches for how to mark the meet-
ings have been identi�ed by focusing on the proce-
dures of applying measures and proportions. �ese 
are the main results in this part of the survey. To be 
able to enter the executing level, I present one pro-
cedural description of how to mark a speci�c scarf 
joint based on my own experiences. Furthermore 
I present a procedural analysis of a speci�c corner 
joint by describing the practical situation of how I 
marked this joint in the experiments which involves 
a discussion on why, how and when.

Di�erent types of joints

�e type of joint is important for the marking of 
the cutting details. �e joinery has been struc-

tured in relation to function and position in the 
main construction49, which has resulted in fol-
lowing four groups: scarf joints, corner joints, cross 
joints and T-joints. Furthermore the situations of 
inclined joints and lapped joints have been shortly 
described (Figure 129). �is way of organizing the 
joints from the function and position is conveni-
ent when focusing on the di�erence between the 
approaches for marking the joints50.

Di�erent approaches

When marking the cutting details of a joint the 
�rst thing to understand is that the markings on 
one timber should match the markings on the 
mating timber. In other words the two timbers 
should, after cutting the joint, have the negative 
shapes of each other. �e use of proportions and 
dimensions is described in some of the used sources 
(Gerner 1998; TLK 2007; Godal et al 2009), and 
an example of the di�erences in the instructions 
from the sources is the proportions for the cog 

49.    �e joinery in the 
roof construction usu-
ally do not have speci�c 
cutting details., and as 
they almost always are 
butt compound joints, 
these have not been in-
cluded here.

50.    �ere are other ways 
to structure the joints, as 
described in the intro-
duction (Sobon 2002; 
Gerner 1998)

Figure 124. An example of the di�erent dimensions and 
proportions used in the scarf joint fransk lås. According 
to Manfred Gerner the cog and bridle should be 1/3 of 
the dimension, and according to Træsamlinger og lette 
konstruktioner 1/6 of the dimension (Gerner 1998, p. 
90; TLK 2007, p. 9). In Norway it has been common with 1/4 of the dimension 
(Godal et al 2009, p. 240, Oalann 2006, p. 15) and at the department of conserva-
tion in Mariestad 1/5 of the dimension is used as shown above. �is gives an idea 
of the diversity between the de�ned measures and proportions for the same type 
of joint, and these di�erences might be a reason to why many sources have not 
de�ned any measures.
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T-JOINTS
T-joints are used when the end of a timber is meeting with a continuous 
timber. �ey are the main joint type used in vertical frames and there-
fore marked and cut as the last type of joint in the main construction 
(exp 3.6.4). In horizontal frames this joint will often be of joists (�oor 
beams) and then it will be lapped with or without dovetails. Usually there 
is no end grain exposed unless it is a throughtenon, which goes all the 
way through the mortice timber. �e face of the receiving timber is more 
important to transfer exactly than the face of the adjoining timber, as the 
shoulders of the last should preferably be resting on the face of �rst. �is 
kind of joint can preferably be kept together with a wooden peg.

CROSS JOINTS
Cross joints are used when two timbers are to be interconnected but continu-
ing on both sides. �ey will often also be found in the horizontal frames and 
as such be marked and cut together with the corner joints. �ey can be lapped 
and the meeting timbers do not have to be in the same level (kamninger). In 
some cases the brace-to-girt or brace-to-brace meeting is also made as a cross 
joint (see Figure 129), and this will therefore be marked in the layout of the 
vertical frames together with the T-joints (exp 1.3.4). A cross joint will have 
all four faces of both timbers to consider as there is no end grain exposed, and 
the timbers are (usually) continued through the joint. In a way the cross joint 
is similar to the corner joint, only that there are two corners at the same time, 
and the markings for the shoulders are also here used as point of departure for 
marking the cutting details when not using distance layout. For this joint it is 
even more important to consider the shrinkage of the timbers, as this will be 
visible in the �nal construction.

CORNER JOINTS 
Corner joints are only used for horizontal meetings and primarily to keep 
two beams together. When all scarf joints have been marked and cut, it will 
usually be the horizontal frames that are laid out next and the corner joints 
will therefore be the second type of joinery to be marked in the building pro-
cess as corners are made of primary timbers (exp 1.3.3). In a corner joint the 
end grain of one or both timbers will be exposed (when not making a mite-
red joint - exp 1.3.1), which means that the two interior faces (exterior faces 
for inner corners) will be meeting. When the shoulders have been marked in 
direct transfer the measures can preferably originate from the markings de�-
ning the inner shoulders, which are not positioned in the reference planes 
(exp 1.3.6). When marking by distance layout the measures will be taken 
from the reference faces (outside). Here a bevelled halved corner joint.

SCARF JOINTS 
Scarfs are always used for lengthening timbers (usually horizontally), and if it is 
possible to get long enough timbers for the construction it is unneccesary to use 
scarf joints. It is convenient to join the longitudinal timbers to one long piece as 
the �rst thing in the building process (6-Norway 2009; 8-Norway 2011; Godal 
et al 2009, p. 168), s there is often needed a bit of adjustments to get the scarf joi-
nery su�ciently tight (exp 1.3.2). When marking a scarf joint it is not necessary 
to consider reference planes and reference lines, but if the timbers are twisted it 
will be a good idea to use reference lines while marking to prevent more twist 
than necessary (see PROCEDURE 8, p. 162). In a scarf joint no end grain is 
exposed. Here a stop-splayed and tabled scarf is presented.

Figure 125.  Figure 126.  

Figure 127.  Figure 128.  
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INCLINED JOINTS are variations of the above mentioned types, where 
the description mainly involve the 90 degrees meetings or 180 degrees for 
the scarf joint. As mentioned cross joints can also be found in the vertical 
frames, and in this case it is almost always involving braces, which means an 
inclined meeting (meeting 2). The braces are also usually tenoned into sill, 
post and/or plate. 

LAPPED JOINTS is another variation. Instead of tenoning the braces into 
the principal timbers it is also possible to make a lapped joint, often using 
some kind of dovetail. This joint will often be the last type of joint to mark 
and cut, and it can even be applied after the frame (or the whole construc-
tion) has been assembled (exp 3.5.1; 10-Norway 2013).

Figure 129. 

and bridle in scarf and corner joints (Figure 124). 
These differences inform about which measures to 
use but not on how to apply them. The focus in 
the following part is how to apply these measures 
on the timbers. 

Two approaches have been described in the Mor-
tice and Tenon journal published by the Carpen-
ter's Fellowship in the UK. These papers discuss 
how to mark a stop-splayed and tabled scarf joint 
with wedges, which in 'common' carpentry lan-
guage is called bolt of lightening. 

The first description Stop Splayed and Tabled Scarf 
with under squinted abutments with two folding wedges 
by James Van-Gowler and James Nicholson consists 
of 8 pages with no less than 24 illustrations of the 
procedure (see Figure 23, p. 62). This description 
uses datum reference lines, a spirit level, measures on 
a steel ruler and a carpenter's square for marking the 
cutting details (Van-Gowler & Nicholson 2013). The 
second description Getting your undersquinted abut-
ments in order - upside down under by Rob Hadden is 
on only two pages and with 5 illustrations (see Figure 
24, p. 62). It is made as a respons to the other de-
scription, and as such it has taken a lot of information 
for granted (Hadden 2011). Hadden is sceptical to 
the efficiency in the approach described in the first 

paper, and describes the marking principles that he 
himself uses, inspired from methods learned in the 
USA. Hadden's marking procedure is based on the 
use of fully cut profile templates of plywood, the car-
penter's square, level marks and datum reference lines 
for the marking.

Another approach for marking the same joint has 
been described and illustrated in Traité de l'Art de la 
Charpenterie by A.R. Émy (see Figure 8), where the 
two timbers are levelled and placed on top of each 
other before using the plumb line for transferring the 
exact measures of the markings from one timber to 
the other (Émy 1837, 1841, pl. 24). In this descrip-
tion the measures will still have to be applied on the 
timbers somehow, and this is actually more a way to 
make the reference points match each other on both 
timbers and both sides of the timber. The  two other 
descriptions used the carpenter's square for this. 

My own experience from making this joint is based 
on another approach, using a specifically made 
straightedge as template and centerlines on the tim-
ber (PROCEDURE 8). To use the centerlines for 
positioning the template makes the marking proce-
dure of the joint fairly straightforward, and we usu-
ally teach this method to our first year students in 
the first week of the timber framing course51.

51.    This method has 
(probably) been deve-
loped at the depart-
ment of conservation 
in Mariestad, the 
former Dacapo craft 
school, and the idea of 
using the straightedge 
template was started 
by Lars Alexius. To 
speculate whether this 
specific approach has 
been used historically 
or not is left outside 
the scope of the re-
search.
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1 �e location of the scarf joint is decided from the wanted length of 
the �nal beam and from possible irregularities (cracks or knots) in 

the timber. Best corner is identi�ed and marked with small triangles, de�ning 
what is to be out and up in the construction.

2 �e center of the joint is squared round the timber to have a con-
stant reference point in the length of the timber. 

With very irregular surfaces the reference lines can be used for squaring, but 
with mill sawn timbers the di�erence is usually too small to matter (exp 1.3.1).

3 In the end wood of both timbers the smallest distance from the 
centerlines to the face of the timber is found, and this is going to be 

the measure to be used in the marking.

4 A template (having the �nal length of the joint) with a hole in 
the center is placed in the exact point, where the centerline and 

the squared line (from step 2) meet. A small nail is �xing the template, 
while giving the template room for turning.

5 �e template is held with both corners onto the measure from 
step 3 (a), and the cutting details are marked on both sides of 

the template. In this case the lines at the ends of the template are con-
tinued to the edge of the timber (b). On the template are also marked 
the space for the wedges in the middle of the joint (c). Only the cutting 
details are marked. 

Situation
Two millsawn timbers are to be joined to one long sill beam. �e sills have a 
spiral twist, they have been levelled on three trestles (låsbænk) and centerlines 
have been snapped on all faces.

PROCEDURE 8 - Marking a stop-splayed 
and tabled scarf  joint.

a

c

b
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6 Step 4-6 are repeated on the opposite face, making sure that 
the template is kept exactly in the same position. To keep 

track of this, it can be recommended to make a mark on the one side 
(d). �is makes eventual irregularities on the template equal on both 
faces (and both timbers) during the marking .

7 �e lines on the top and bottom face of the timber are con-
nected from the markings on both sides. 

When the timber is twisted, these lines will not be square to the centerline 
(exp 1.3.1).

8 �e adjoining timber is marked from the same procedure, 
making sure that the template is held in the same position, 

and making the upper part of the joint.

9 �e joints are cut, making sure that the inside faces are sligthly 
concave, as this makes the joint tight and oblige possible shrinkage 

and deformations (exp 1.3.6).

10 �e timbers are joined by clamping together the joint and 
inserting wedges (that are sligthly thinner than the template) 

�e wedges are hit with a hammer untill one of the ends meets with the 
breast of the mating timber (e). If the joint is not acceptably tight, it is easy 
to recut the ends of the joint with a crosscut saw in both ends. �is can be 
done several times by tightening the wedges every time (for every cut the 
reference lines will then slide slightly from each other). �is is also a good 
reason to always cut the scarf joints �rst before marking the other meetings 
on the timbers (exp 1.3.6).

11 �e centerlines of the two timbers should meet on every 
face, and when eyeing along the lines it should make a 

straight line. If they do not, the timbers make a curve.

e

d

Here the timber is turned to be able to rest on the trestles 
(notice the missing triangles)
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is a tendency to take measures with a ruler and to 
calculate the proportions (for example to make 
¼ of a 5 inch timber into 32 mm), which how-
ever provides many risks for mistakes. Historically 
the marking process was more likely carried out 
using di�erent kinds of �xed measures for tenons 
and mortices and probably also for other types of 
joints. �e ruler or the carpenter's square are actu-
ally examples of such templates (Beemer 2011c, p. 
169; TLK 2007, p. 58; 1-France 2006). �e use of 
'home-made' �xed measures or templates (Figure 
130) has been identi�ed within speci�c building 
traditions in mainly Scandinavian countries and 
Germany (TLK 2007, p. 50; Godal et al 2009, 
p. 230; Oalann 2006, p. 18; Schadwinkel, Heine 
& Gerner 1986; Kress 1940, p. 40), and there are 
many di�erent types of templates or gauges that 
can be used for simplifying the marking (see Fig-
ure 13, p. 56). When making many joints of the 
same type and dimensions the pro�le templates are 
very handy. �e measures for making the template 
however still have to be de�ned, and the template 
also has to follow the reference lines or faces. Pro-
�le templates will mainly be applicable for joints 
where there are no inclinations inside the joint, and 
are mostly used for scarf joints, mortice and tenon 
joints or lapped joinery (Benson 1995, p. 60).

Based on these descriptions and on my own expe-
rience three di�erent approaches have been identi-
�ed for how to mark the cutting details for the dif-
ferent kinds of joints. �ey can be structured like 
this (Figure 131). Firstly there is the use of meas-
ures either on a decimal or inch-based rule or on a 
�exible marking gauge. Secondly there is the use of 
pro�le templates made of plywood or other board 
material, which forms an exact 'copy' of the pro�le 
of the joint. By holding the pro�le template onto 
the face of the timber, the joint can be marked. 
�irdly there are the use of �xed measures on a 
template, straightedge or on a story pole.

In all the above mentioned examples of how to 
mark the bolt of lightening joint reference lines were 
used and one of the reasons for this might be the 
inclined cuts. For marking the fransk lås [halved, 
tabled, bladed, bridled and wedged] scarf joint, a 
traditional Scandinavian approach will be to use 
the �xed measures on a template and the face of 
the timber as reference (approach 3), which makes 
the marking procedure more e�cient than the 
other approaches (when making only one or two 
of these joints).

It is my impression that the �rst approach is widely 
used today, as the literature describing joints pro-
vide these kinds of proportions or measures. �ere 

Figure 130.  �ree 
types of wooden 
marking templates 
which have been 
used in the expe-
riments. (left) �e 
Danish ko-template 
for marking mor-
tice and tenons. 
(center) �e Nor-
wegian ku-template 
with seven di�erent 
measures based on 
the proportions of 
the used timber di-
mension. (right) A 
wooden straightedge 
also with a number 
of measures, here 
mainly for marking 
scarf joints.
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Figure 131.  �ese �gures demon-
strate how the three approaches can 
be used in the situation of marking 
the cutting details of a fransk lås scarf 
joint  [Halved, tabled, bladed, brid-
led and wedged], which has been 
chosen as an example to more clearly 
illustrate the di�erent possibilities. 
In all three illustrations the face of 
the timber is used as reference, but 
reference lines could just as well have 
been used.

APPROACH 1 - using measures on a steel rule for marking the cutting details. A number of measures 
have to be made in di�erent places here using the face of the timber as reference.

APPROACH 3 - using a �xed measure on a straightedge and a �xed measure from another template to 
position the straightedge. By using the markings on the straightedge the important measures will be 
marked on the timber around the straightedge.

APPROACH 2 - using fully cut pro�le templates of plywood (or other material). By keeping the edge 
of the templates onto the reference face of the timber, the cutting details can be drawn around the 
template.
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kind of distance layout, as irregularities, if any, are 
ignored and the shoulders are simply marked from 
the measure on the template and squared round 
the timbers53. 

From reading this procedural description it is eas-
ily understood that this is the (only) way to do it, 
which is certainly not the case (exp 1.3). Therefore 
I will here present a procedural analysis of how I 
mark the joint (PROCEDURE 9), by describing 
the circumstances of a specific situation from the 
gazebo and the choices for how to mark joint num-
ber 20 in the experiential record (see appendix B).

This is mostly a text-based description of my ap-
proach when marking and cutting the sloped and 
tabled corner lap. In the description the circum-
stances of the situation and most possibilities and 
choices are considered and described. In this way 
I have tried to illustrate the complex situation that 
a carpenter always has to handle in the marking 
(and cutting) of a timber-framed joint. 

The defined steps are specific for this kind of joint, 
and the cutting details such as the inclination of the 
upper part could not be marked from the beginning. 
For other more simple corner joints, such as halved or 
bridled joints, all details can be marked at the same 
time. It is usual that after cutting some parts of a 
joint, some new lines will have to be drawn to con-
nect points or markings across the newly cut surface.

The two procedural descriptions (PROCEDURE 
8 and 9) can be considered as a further specifica-
tion of the different steps in the marking process. 
The experiments on the gazebo mostly focused 
on marking different types of joints, where as it 
might have been more appropriate to have studied 
the different approaches for marking using similar 
joints. This will be a subject for future studies.

The marking procedures for the cutting details of 
the joinery have been separated into three different 
approaches: measures, fully cut profile templates 
and fixed measures on a template. Furthermore the 
joint types have been separated into four groups 
in relation to the marking situation, which are 
scarf joints, corner joints, cross joints and T-joints. 
These four types can all be lapped, and only scarf 
joints cannot be inclined.

Procedural analysis

One of the joints has been subject to a deeper in-
vestigation than the other joints, and a procedural 
description has been presented on poster 3 in the 
installation (Lassen 2012, p. 3). In English the 
described joint can be called a sloped and tabled 
corner lap (Sobon 2002, p. 21) and the procedure 
of marking this joint can be carried out by using 
approach 1 and approach 3. My experiences from 
marking this joint (exp 1.3.1) have shown that the 
use of a ku-template with a number of different 
fixed measures and a wooden straightedge, is the 
most efficient52. However, the marking procedure 
is highly depending on the properties and possible 
distortions of the timbers.

The procedural description was separated into five 
steps, or rather five illustrations followed by text-
based instructions (Lassen 2012, p. 3), but it could 
as well have been separated into nine steps or even 
more. The upper faces of the timbers are used as 
reference and the marking situation is based on a 

52.     The Norwegian 
ku-template is 'just' a 
fixed measure and the 
specific shape is not so 
important. Any kind of 
fixed measures could be 
just as efficiently (see Fi-
gure 72, p. 80), and 
when working by cen-
terlines, the straightedge 
could also have been 
centered on this instead.

53.    This is the approach 
that I have been teach-
ing at the Department 
of Conservation, but 
I have experienced a 
similar approach at a 
timber framing course 
in Norway 2011 
(8-Norway  2011).

scarf joints

corner joints 

cross joints

T-joints

measures

profile

template

joint type inclined

lapped

Figure 132. The map 
of the different types 
of joints and the ap-
proacehs for marking 
the joinery.
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Heights
Now the marking of the heights started. By keeping the 2/5 measure of 
the ku-template onto the upper face, I held the 1/5 straightedge onto the 
template.

In the drawing it might seem as if more than one template is to be used, but this 
is meant to illustrate that the same template is used in both ends of the straigh-
tedge to make sure that the straightedge is kept parallel to the upper face. Only 
one ku-template and one straightedge is needed.

When the straightedge was in place I marked on both sides of the template 
at the same time, as the width of the straightedge de�ned the height of the 
cog. In this case I strongly recommend to not make unnecessary lines, and 
only to fully mark the lines that are to be cut. 

Inclination 1
At this stage the inclination of the cog was marked on the lower part of the 
joint, as I prefer to cut and �nish this part of the joint �rst. I used the �xed 
measures of 1/2 of the dimension on the ku-template on the one side and 1/3 
of the dimension on the other side which makes the inclination.

It is important to make sure that the direction of the inclination is right and presses 
the joint together. Before starting to cut I usually make small v-marks to emphasize 
on which side of the line the cut is going to be (see PROCEDURE 7 p. 158).

Circumstances
In this situation the shoulders of the joint had already been marked 
by line transfer using the spirit level (exp 1.2.1). �e timbers had 
been removed from the �oor, and were lying on trestles next to each 
other, and there were centerlines on both timbers. 

Reference
�e �rst thing to decide was where to have the reference for marking 
the heights in the joint. I checked the level on the upper face of both 
timbers with a spirit level, which was acceptable (the timber had not 
twisted so much at this point as it was fairly green), and the upper 
face was used as reference (exp 1.3.3). 

If the timbers had been twisted, the upper face had been out of level and 
the centerlines would be used to get the inside cut in level.

Shape
�e next thing was to decide which timber should be the upper or 
lower part of the joint, and also on which timber to place the cog. 
�ere was no possibility to position a knot in the cog.

From my experiences from log construction I have learned to always try to 
place a knot ring in the 'head' of the log joint, as this will work as a bolt 
and avoid splitting. �e situation with a cog in a timber-framed joint 
is similar, and therefore, if possible, always place a knot in the cog. It is, 
however, important to consider the quality of the knot (it should not be 
'dead') and the direction of the knot should to go through the cog.

�e position of the pith (center wood) was located on the upper face 
of plate 2 which is why I decided to make the cog here. �ere is a 
greater risk for checkings if the pith is placed in the cog which is the 
most vulnerable part of the joint. 

PROCEDURE 9 - Marking a  
sloped and tabled corner lap

pith



168

Before making the third cut (c) I once again made sure that the inclination of 
the cog was turned right in the �nal construction. I then marked the line on 
the ripped face between the two already de�ned lines on the side of the timber. 

In some situations this cut is made a little inclined – but this is another discussion 
on functionality. 

I cut this new line to the bottom of the cog and used a chisel and light blows of 
the maul to �rstly accentuate the lines before the heavy blows when cutting out 
the waste material. �is was to make sure that the heavy blows would not tear 
out wood below the markings. I also cut a small bevel on the inside edge of the 
cog with the chisel to avoid splitting when assembling or taking apart the frame.

Inclination 2
For the upper part of the joint, I had to make the �rst two cuts (a-b) before 
being able to mark for the inclination. Again the direction of the inclination 
was important to get right. 

�is was again done by using the 1/2 dimension and the 1/3 dimension 
on the template. It was important that the 1/2 dimension was held exactly 
at a similar distance from the shoulders as the dimension of the mating 
timber. 

�is depends on whether or not the timbers have been end cut before starting 
the marking which is not always the case (exp 1.3.1).

Cutting 1
I made the shoulder cross cuts �rst (a) to make sure these wereexact. Secondly I 
made the cuts (of the 'heights') (b), where I used a rip saw and I had to turn the 
timber once to be able to keep to the lines.
 
I prefer to use the rip saw for this kind of cuts, especially when cutting through knots. 
In some cases it is necessary to undercut (make it concave) the inner surface a bit, but 
it depends on how the �bres are turned and where the pith is positioned. �is indicates 
how the timber is going to behave when shrinking (exp 1.3.6). 

Cutting 2
When I made the second cut of the upper part (d), all waste wood was 
removed by chisel and maul. I �rstly cut as much as possible with the rip 
saw to 'prepare' the cut. Care must be taken to not split o� the edges of 
the joint, when following the line of the inclination and the line in the 
end grain (e), which would weaken the function of the cog. I cut along the 
grain �rst and worked my way in taking 5 mm at the time with the chisel.

�e straightedge was used to make sure that the �nished joint was deep 
enough, and that the cut faces inside the joint were not convex.

Whether or not the joint is �tting satisfactory in the �rst attempt is a matter 
of experience and circumstances. If it does not �t, a thin metal blade can be 
used as a 'spy' to �nd out where the joint is sticking. �en the largest distance 
is measured and the joint is remarked either with dividers (transfer of points) 
or with the carpenter's rule and pencil (line transfer across the straightedge).

Another type of template can also be used to mark the inclination, and by 
using this, the insecurity whether the inclination is right, is avoided. Another 
re�ection is that the ½ - ⅓ inclination might be too small, when dealing with 
fairly green timber, and from discussing this with Norwegian carpenters ½ 
- ¼ inclination would have been more appropriate (8-Norway 2009; 9-Den-
mark 2012; Oalann 2006, p. 15).

b
a

a
b

c
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or 1:12. When using trigonometrical calculations 
the pocket calculator is the main tool for the de-
velopment of the true lengths and cuts, but the ta-
bles marked on rafter squares and the Hawkindale 
spread sheet are two other tools that will ease the 
calculation procedures.

When making this kind of survey, things are not 
as simple as they can seem. To be able to make a 
structure in the jungle of marking procedures and 
approaches it is necessary to understand how they 
work. There are many similarities in the layout and 
marking procedures, and many tools can be used 
in different situations. I have presented a number 
of representative examples of which approaches 
can be applied in the different situations, and I 
have discussed which approaches that will be pref-
erable. By applying Molander's terminology the 
situations and solutions presented in this chapter 
will be a part of a more subject-aimed theory on the 
level of application (Molander 2013, p. 5).

To understand the use of the marking procedures  
is, however, not enough to be able to carry out the 
work (Sjömar 2013, p. 41). I have made procedural 
descriptions of the approaches to be able to discuss 
the 'how to do'- perspective and enter the execut-
ing level of the craft. This is a challenging task, es-
pecially when it is the marking of the timbers that 
has to be verbalized and illustrated. It takes many 
images for example to show the timber on the lay-
out floor from different views and preferably at the 
same time, and this is probably why it has not been 
described thoroughly in any of the sources. I have 
presented representative examples of what these pro-
cedural descriptions can look like. A further investi-
gation into how to deal with procedural descriptions 
is presented in chapter 6, where the focus is on the 
use of procedural descriptions as learning resources.

Conclusion
The three-partition of this chapter into main con-
struction, roof construction and joinery demon-
strates three different aspects of the marking situ-
ations. By comparing the different problems and 
solutions the situations have been separated into 
two main groups, simple and advanced meetings, 
which have been further separated into nine spe-
cific types of meetings. Furthermore the different 
meetings in the main construction have been sepa-
rated into four main types of joints with additional 
variations. 

The marking procedures for meeting 1 have al-
ready been presented in chapter four, and in chap-
ter five a meeting 2 and a meeting 3 situation have 
been further discussed as examples of the different 
circumstances in the marking situation. One way 
of solving a meeting 4 is briefly described when 
presenting a way of marking a meeting 9 situation 
(Figure 117, p. 146).

The advanced meetings have been presented, and 
the use of true lengths and true cuts are to be in-
cluded as a part of the basics when working with 
compound roofs. In the layout of compound roofs 
it is important to distinguish between the trigo-
nometrical calculations and the graphical devel-
opments, which can be separated into three main 
principles: parallel projection, story pole and roof 
surface. Three different marking situations have 
also been identified, which are: transfer from floor 
to timber, direct transfer or distance transfer. All 
the graphical layout principles can be used for dis-
tance transfer, where the true lengths and true cuts 
are found on the layout drawing. The true cuts are 
then transferred to the timber with a bevel gauge 
or a rafter square, and the true lengths will either 
be found directly in the full scale floor layout or 
multiplied from the layout drawing in scale 1:10 
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This chapter is based on the experiences from an 
experimental study with many decisions taken 
continously throughout the building process, and 
it has shown inevitable to avoid conflicts between 
the different studies. Many decisions have been 
made from a constructional point of view, and the 
decisions taken in one situation inflicts on the cir-
cumstances for the studies in other situations. A 
lot of the documentation has also been concerned 
with aspects that will be interesting in other kinds 
of practically based studies such as e.g. the cutting 
of the joinery and the functionality of the different 
types of joints.

54.    The decisions of the 
design of the building 
resulted in limitations 
to the possibilities for 
using different transfer-
ring methods, as it was 
not possible to work 
with different kinds of 
surfaces, which resul-
ted in that not all the 
identified transferring 
methods were appli-
cable. Also the choice 
of joinery in the plate 
resulted in limitations 
for the location of the 
compound joinery of 
the roof. 

The practical work on the construction has been 
a motivation in the studies and it has added a 
sense of production. It has 'provided' a number 
of similar situations and it has also made a good 
possibility for repetition which is a very important 
aspect in the field of traditional craft skills. It has 
forced me to go through a number of aspects that 
are surrounding my research area, and as such it 
has helped me to map the field of my research and 
to define where in the building process the mark-
ing procedures are located. The dignity of the con-
struction has also clarified the criteria of quality of 
the work54. 
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Introduction
Within the developing field of craft research pro-
cedural descriptions can achieve an important role 
(Almevik 2011, p. 42). They are useful tools for 
verbalizing the actions of the practitioners when 
structured into a comprehensible flow of sequenc-
es. In this chapter I will focus on the procedural 
knowledge used in the elicitation and transmission 
of the marking methods. I will briefly discuss the 
procedural descriptions which have already been 
presented in the thesis, and then I will discuss 
the development of a specific learning resource. I 
will speculate in the applicability of this approach 
and also in the use of procedural descriptions and 
analysis in general.

Procedural descriptions and analyses have been 
presented in different forms with different ad-
vantages, and they have to be considered in rela-
tion to what the intention of the description is. 

They are based on my own experience, and I have 
used my own 'language' of how to read and make 
instructions.

The used procedural descriptions are mainly 
image-based and separated into distinctive steps. 
They explain in more or less detail how specific 
situations can be solved using simple line drawings 
and a conversational style of words (Mayer 2003, 
p. 137). In chapter four they are used to exemplify 
and illustrate how the described principles can be 
used in a specified practical situation on a two pages 
spread, and the intention has been to make an in-
teraction between the principle and the procedure. 

PROCEDURE 1 consists of perspective views ex-
cept for two explanatory two-dimensional views. 
PROCEDURE 2 only consists of two-dimensional 
views except for one perspective which shows how 

Chapter 6 - PROCEDURAL DESCRIPTION
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distinctive steps. Two of these are represented by 
more indirect instructions explaining the advan-
tages and possibilities for different approaches in 
specific situations. PROCEDURE 5 is mostly 
based on perspective views, where the same situ-
ation has been shown using different tools or dif-
ferent ways of handling the tools. PROCEDURE 
6 is based on photographs, as the description or 
analysis comes from the actual experience at a 
working seminar in England. The photographs 
contain a lot of information, in some cases maybe 
even too much, and as it can be difficult to see the 
lines and markings it has been necessary to high-
light some of these or to show where they are in the 
illustrations55. 

PROCEDURE 9 is another type of procedural 
description which is presented in the form of a 
detailed explanation of an experienced marking 
procedure of a corner joint from my experiments 
on the gazebo. This description is based on my 
own descisions and reflections during the process, 
whereas PROCEDURE 8 is more made as a regu-
lar learning resource.

Learning resources

I have studied how to transmit craft knowledge 
and skills that are difficult to verbalize (Lassen & 
Wood 2013). The aim was to create a functional 
learning resource for carpentry students without 
having a master-apprentice (teacher-student) situ-
ation. By working with a both video- and paper-
based learning resource, the intention was to en-
ter the executing level in the marking process, to 
thereby enable other craft practitioners to use the 
knowledge from the survey.

The learning resource is an example of a more cov-
ering procedural description compared to the ones 
presented in chapter four and five. The described 

to mark the mortice and tenon on both timbers 
at the same time. PROCEDURE 3 has an equal 
amount of two-dimensional and perspective views 
and in PROCEDURE 4 only perspective views 
have been used, except for the first illustration. The 
reason why there is a change in view, is that some 
steps in the procedure needs to explain the whole 
situation, how the timbers are positioned in relation 
to each other, and what the surface looks like. In 
these cases the perspective view is convenient to use. 
In other situations it is important to be able to see 
from where the directions have been taken or how 
the irregularities are transferred. To show this the 
two-dimensional view is convenient. In some situ-
ations both the situation and the detailed view is 
important, and then both views of the same situa-
tion are used.

In chapter five there are some procedural descrip-
tions which are structured in a similar way as PRO-
CEDURE 1-4. PROCEDURE 7 describes how 
to lay out and mark an irregular hip rafter. This 
description is separated into three parts, where the 
first part consists of only three illustrations but 19 
steps. The numbers from the steps are therefore 
represented by numbers in the layout drawing, 
which can be challenging for inexperienced read-
ers. One drawing for each step would have been 
more educational but would also demand many 
more illustrations (Tagkonstruktioner 2007). But 
as the layout drawing is two-dimensional and the 
view does not change, the most important infor-
mation to be able to carry out the work is present. 
The next two parts of PROCEDURE 7 focus on 
the marking procedures and have more or less one 
illustration for each step, as tools are moved and as 
there is a change of views.

In chapter five there are also other types of pro-
cedural descriptions which are not separated into 

55.    PROCEDURE 6 is 
an example of the dif-
ficulties when making 
descriptions based on 
photographs from ex-
perienced procedures, 
where not all parts of 
the process have been 
captured.
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procedure is based on the use of the plumb line in 
vertical transfer by reference (see Figure 93). The 
learning resource consists of two separate parts, a 
30-minute video sequence and a paper-based in-
struction describing more or less the same situa-
tion. The paper-based learning resource with re-
flexions to the different steps is found in Appendix 
A, and the video has been published on youtube 
(Piquer au plomb web).

The theoretical framework for the learning resource 
is based on the concept of using 'bridges' which is a 
term defined by Nicola Wood referring to Polanyi's 
description of the difference between the skill of a 
novice practitioner and that of an expert as "a gap 
to be bridged by an intelligent effort" (Polanyi 1966, 
p. 6). These bridges have been to make very explicit 
task descriptions in the form of step-by-step proce-
dural descriptions. It is, however, difficult to find 
and use appropriate bridges in the contact with nov-
ice learners, and experts often find it problematic 
to question their own understanding of their skills 
(Wood, Rust & Horne 2009, p. 67). Wood has 
proposed a model for developing learning materi-
als, and this is where the 'expert learner' comes into 
the picture, who has the ability to learn new skills 
from the expert with minimal instruction, and who 
still has the own learning situations present in the 
mind. I consider myself as an expert learner, and 
I have therefore been playing the dual role of be-
ing both practitioner and observer at the same time, 
demonstrating the practical work but also taking a 
step back analysing and separating the process into 
smaller steps. 

Eliciting

The process of eliciting the practical knowledge of 
the marking method 'plumb line scribe'56 has been 
going on over a period of time and from the begin-

ning it was not entirely a deliberate process. I just 
'happened to be there' (1-France 2006).

The learning process involved to watch, test and 
learn the method from carpenters working by or 
demonstrating the method, while I was able to ask 
questions and make step-by-step description of the 
demonstrated procedures.

I compared my experiences with two groups of 
written sources: three French encyclopaedias (Émy 
1837, 1841; Mazerolle 1895; LCCB 1979) and three 
papers from the Timber Framing journal (Beemer 
2005b; Dodge 2010a; Guilhemjouan 1995b).

I tried to push the borders of where and how to use 
the method in the experiments on the gazebo. By 
using different approaches and tools in the various 
situations, this has helped me to internalize the 
skills myself, but also to understand the implica-
tions of particular marking situations.  

The last part has been the experiences from dem-
onstrating and discussing the method for students 
and other carpenters (2-Germany 2007; 4-Eng-
land 2008; 6-Norway 2009; 7-Japan 2010). This 
has helped me to find what is difficult to articulate, 
and to realize that it is most convenient to be in the 
practical situation when explaining the procedure.

Together these stages in the eliciting process make 
the first part of the procedural analysis which is 
the foundation for the development of the learning 
resource. I have been able to coin the key stages of 
the procedure, and thereby to provide information 
of which kinds of bridges that are important for 
transmitting the knowledge of the skills.

Transmitting

It is critical for a craft expert to articulate his 
knowledge without being in the practical situ-
ation. In my own learning situation I have pro-

56.    The term 'plumb 
line scribe' is taken 
from a series of papers 
by Glenn Dodge, but 
the method described 
in the procedural de-
scription (Appendix 
A) is based on my 
own way of using 
the plumb line, and 
not using offset lines 
as Dodge (Dodge 
2010a).
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peared that the context of the situation had to be 
clarified. It was necessary to show how to get to the 
marking situation, as well as what to think about in 
the making of the layout drawing, in the layup and 
in the levelling of the timbers. The video sequence 
therefore grew involving more and more informa-
tion and details revealing the complications in the 
use of the filmed material. It was for example not 
convenient to jump between two different joints, 
as the difference in light and details on the timbers 
would confuse the understanding of the procedure 
(Figure 134). 

When editing it was important to explain what 
was actually happening and also what the pre-
ferred outcome was going to be57. There was not 
enough filmed material to make a fullfilling and 
chronological explanation, but to be able to sig-
nificantly improve the video-based procedural de-
scription the whole building process would have to 
be included. This would also involve the cutting of 
the joinery, the assembling of the joint, the assem-
bling of the wall frame as well as the raising of the 
whole construction (which would also need three 
other walls). The already videoed material would 
therefore have to do as a first example. To make 
the described procedure as clear and explanatory 
as possible, techniques such as freezing frames, 
slow motion and repeating movements with extra 
explanation was used for highlighting the most 
important movements in the edited video. The 
process in the video was separated into 7 steps ex-
cluding the introduction (Table 9).

From the videoed material the paper-based in-
structions were made with the possibility to in-
clude another kind of information. The paper-
based resource should make it possible for the 
learner to take the instructions into the workshop 
and it should communicate the basic instructions 

duced different kinds of paper-based step-by-step 
descriptions, but for others being able to under-
stand these descriptions the practical experience 
from the use of the method was needed. To use 
a video of the whole marking process as a supple-
ment to a paper-based instruction was considered 
as a functional way to proceed. 

By making a video of my own application of the 
method, it would also let me observe, analyse and 
describe how I actually do. I was filmed by two 
video cameras from different angles when demon-
strating how to mark a timber-framed wall (Figure 
133). The plan was to demonstrate the principles 
of the vertical transfer by reference, and therefore 
it was necessary to arrange such a situation. Instead 
of only filming the marking procedure the prepa-
rations were also filmed. When editing the filmed 
material I started out focusing only on the mark-
ing, but when testing the video on collegues it ap-

57.    I did all the edi-
ting by myself, with 
some guidance from 
Anders Lundvang, 
a professional fil-
mer and editor from 
Hantverkslaboratoriet 
i Mariestad. The edi-
ting of the video lasted 
for about a month, 
whereas the videoed 
material was filmed 
on one day only.

Photo: Roald Renmælmo.

Figure 133. Making 
the video-based des-
cription being filmed 
by two cameras at 
the same time. 
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each page there are supplementary notes in an 
information panel, which are connected to the 
instructions (Figure 135). The text was originally 
made in Danish (as in the film), but in this thesis 
a translated and edited version has been attached 
(Appendix A).

When developing the paper-based instructions 
there were other possibilities than the chronol-
ogy of procedures in the video. An example is the 
marking of mortices which in the video is made 
after the transfer of faces and shoulders. In the 
paper-based instruction it was introduced how to 
mark for the mortices before putting on the second 
layer of timbers in the lay up. 

The learning resource was tested in two skills 
workshops. First with a group of experienced Nor-
wegian carpenters, who had no former experience 
of this specific marking procedure, and second 

Figure 134.  
Six screen shots from 
the videoed material 
showing different 
situations and solu-
tions.

as bridges into the knowledge. To be functional 
there was a need for images and text should appear 
together (Mayer 2003, p. 137), and it was also con-
sidered important that the video and paper were 
corresponding to each other, although here it was 
necessary to make a compromise. Static drawing 
has been favoured because they were found to be 
more efficient with novice learners than photo-
graphs during Wood's research (Wood 2006, p. 
53). Photographs could be used as additional in-
formation. All the drawings for the paper instruc-
tions were made in SketchUp, as it was an appro-
priate tool for making corresponding drawings in 
respectively whole view, detailed view, perspective 
view and two-dimensional view. The paper-based 
resource consists of A4 pages with numbered key 
stages, instructions to the left with both two and 
three-dimensional drawings in the middle show-
ing the described situations. On the right side of 
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with a group of more or less inexperienced Swedish 
carpentry students. This showed examples of how 
both novice and more experienced learners would 
respond to the learning material. At the end of the 
practical work the learners were asked to fill in a 
questionnaire with questions about the learning 
situation, the use of the method and the under-
standing of the learning resources. 

The overall outcome of the two skills workshops 
was that the learning resource itself had functioned 
well but that it would benefit from a number of 
amendments to improve its usability. In particu-
lar, it indicated the need for a clearer connection 
between the video- and the paper-based resource 
so that the angles and situations corresponded to 
each other.

The paper-based procedural description used in 
the skills seminars was separated into 12 steps (see 
Table 9). This was mainly because there was a need 
to explain the layout drawing before making the 
floor layout, but also as there was included a brief 
instruction to the situation with marking braces 
into the frame and information about how to deal 
with the next walls. But also the step of marking 
was divided in two as the procedure of getting the 
plumb line into the right position needed some 
further explanation. 

After the two skills seminars I evaluated the crea-
tive process in the making of the procedural de-
scription, while also including comments from 
experiences from the two skills seminars. When 
translating the texts from Danish into English, the 
procedural description has again been modified 
into now including 16 steps (see Table 9) giving 
each step in the procedure a whole page (Figure 
135). To make the creation of the learning resource 
as transparent as possible, the evaluation has also 

THE 16 STEPS IN THE LATEST VERSION

1. Layout drawing
2. Floor Layout
3. Lay up of timbers
4. Levelling the timbers
5. Positioning the timbers
6. Mortices
7. Lay up and levelling of the second layer (stacking)
8. Dropping distance
9. Placing the plumb line
10. Transfer by reference  . sill to post
11. Transfer by reference - post to sill
12. Connecting points
13. Mortice and tenon
14. Braces
15. Assembly marks
16. Next Wall

THE 12 STEPS IN THE PAPER-BASED LEARNING RE-
SOURCE

1. Layout drawing
2. Floor Layout
3. Lay up of timbers
4. Levelling the timbers
5. Mortices
6. Lay up and levelling of the second layer (stacking)
7. Dropping distance
8. Placing the plumb line
9. Transferring situation
10. Mortice and tenon
11. Braces
12. Next Wall

THE 7 STEPS IN THE VIDEO (in Danish)

1. Floor layout  (Opsnøring)
2. Lay up of timbers  (Udlægning)
3. Levelling the timbers  (Afvejning)
4. Layup and levelling 2  (Udlægning og afvejning 2)
5. Dropping distance  (Faldhøjden)
6. Marking   (Tilridsning)
7. Mortice and tenon  (Tap og taphul)

Table 9. 

The development of the steps in the different versions of the procedural 
descriptions.
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been included in the appendix together with the 
latest version of the instructions (see Appendix A).

Conclusions
I have shown that it is possible to verbalize and 
visualize the actions in the practical situations 
when marking the timbers. But as noted by Peter 
Sjömar:

"the knowledge of executing an action is not 
transmitted unless the receiving person can 
perform the action. To know how something is 
done is not the same as being able to performing 
the actual work." (Sjömar 2013, p. 41)

It is therefore important to add that the described 
procedures are best understood when the reading 
is carried out while using the description in a prac-
tical experiment. When the knowledge has been 
truly transmitted is, however, di�cult to de�ne.

When demonstrating or teaching these methods, 
it is my experience that it is a �ne balance to be 
able to decide when to problematize situations, 
and when to open up for further information and 
complications. It should neither be too early nor 
too late. For some learners it will be important 
to consider that the more you have struggled to 

Figure 135.  An ex-
ample from the pro-
cedural description 
step 10 in the edited 
version.

The shape of the face of the sill is 
transferred to the corner post (the 
tenoned timber

Find the place where the sill touches 

with a short line with tail, at the same 

IMPORTANT: always hold the 
carpenter’s pencil on the same side 
of the line and in the same direction 

The distance between the string and 
the other edge of the sill (c) is measu-
red (usually by eye

10

post

sill

post

post

post

sill

sill

sill

a

b

c
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understand the problem, the better it will be im-
planted in your mind. For others this 'struggling' 
will be irrelevant. All learners are different, and it 
is therefore necessary to make a generalization of 
the information.

The learning resource is built up as an exercise 
for building a small wall frame, and it is meant 
to be carried out by two or three students work-
ing together. It would be convenient to work on a 
larger project, as the timbers would then be bigger 
and more stabile, but when using this method for 
marking the timbers, there is one chance. If you 
make a mistake in the marking (or in the cutting 
for that matter) this will imply much more work 
and a considerable delay of the work (exp 1.2.3). 
After finishing the exercise, it would be perfect to  
continue building a larger timber frame using the 
same approach.

To understand that there are many other ap-
proaches is not easy. It often depends on the learn-
ers self confidence and own practical experience, 
to be able to keep a critical distance to the demon-
strated procedures and to be able to reflect on the 
use of other methods in other types of situations. 
The aim is for the learners to create a platform for 
connecting their own practical experiences to bit 
by bit getting to the point of understanding the 
connections between different methods and ap-
proaches and being able to imagine which conse-
quences the choice in one situation will produce 
later in the building process. 

As it can be seen in the video it is a challenge that 
the persons filming the marking procedures do 
not have the practical knowledge of what is going 
on. In this case one of the filmers, Nicola Wood, 
had some previous understanding of the marking 
procedures from a working seminar in Japan 2010. 

Of this reason I was explaining what I was doing 
during the filming session. The other filmer, An-
ders Lundvang, did not understand much of the 
procedures and he was more focused on getting 
good quality video which he also mostly achieved. 
Good quality video is important, and an experi-
enced carpenter would often not be trained in the 
craft of filming with a video camera. To get the 
right pictures from satisfactory angles but with a 
too dark, too light or too unfocused picture/frame 
is not necessarily better.

The process of creating this learning resource has 
helped lifting the diffent aspects of craft knowl-
edge that lies within the procedures. In Molander's 
terminology this will therefore be a more practice-
aimed theory (Molander 2013, p. 5), and I argue 
that by making this reflection on the procedural 
description, by forcing myself to go through the 
process explaining and articulating the differ-
ent steps, it has been possible to coin some of the 
keys to the understanding of how to transfer and 
mark irregular timbers in general. By watching 
the video of myself, it was easier to find specific 
movements and repeat viewing of these to further 
understanding, and by highlighting the most im-
portant movements in the edited video by freez-
ing frames, slow motion and repeating movements 
with extra explanation, these movements were 
made more  explicit and accessible. As the paper-
based instructions were developed parallel to the 
video for making them match each other, it was 
also made clearer which kind of drawings would 
be most appropriate for the actions. However, 
some of the actions that can be seen in the video 
have been challenging to describe in words in the 
paper-based resource, but this will probably always 
be the case when entering the executional level and 
verbalizing how to perform craft skills. 
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In interviews when journalists or authors have 
published a new book or article, they often say 
that they did not want their article or book to 
be a simple instruction, and that they wanted to 
catch the atmosphere / personalities / underlying 
feelings of the situations. But instructions should 
not be underestimated. My experiences show that 
to produce well-functioning procedural descrip-
tions on marking procedures is a highly qualitative 
work based on practical experience and reflection. 
These experiences and reflections are the basis for 
being able to make good and useful instructions, 
although they do not have to be included in the 
instructional text.

From the work on the learning resource some re-
flections can be used as advice for future work on 
learning resources. This will be firstly to have a 
contextual introduction in both video and paper 
with some video sequences of the finished con-
struction and the outcome of the procedures. It 
would also be well put to, as a finish, once again 
show the result, and also to shortly demonstrate 
and comment on the situation with braces and 
reference points for the next walls/frames in the 
construction. In the paper-based instructions large 
illustrations are preferable and it is possible to en-
large important details to highlight specific infor-
mation, and to use small text frames with arrows 
in the drawings is also possible.



180



181

Chapter 7 - CONCLUSIONS

Summary of the results
In this research I have taken a practice-led ap-
proach being both practitioner and researcher at 
the same time. Procedural descriptions have been 
used as a way to handle the approaches and situ-
ations by verbalizing the actions involved in the 
marking procedures. This has been useful in the 
studies of the written sources and literature as a 
tool to form a general view and structure of the de-
scribed approaches. These procedural descriptions 
have also been used in the communication with 
carpenters as a basis for the mutual understanding 
of the situations. Furthermore they have helped to 
create a structure in the survey of the skills and ap-
proaches involved when marking the timbers. 

The thesis describes the general aspects of the 
marking procedures, and by applying these aspects 
in particular situations the survey of the field has 
slowly emerged. The survey has been presented in 

chapter four and five where a number of marking 
procedures have been identified, structured and 
discussed. 

In chapter four the focus has been to identify 
the main principles of how to mark the timbers 
in simple 90 degrees meetings. These principles 
help to describe what is happening in the practical 
situations, and they have provided the basis for the 
structure of the survey.

The principles have been tested in different kinds 
of situations and this has resulted in a classifica-
tion of the marking situations, which have been 
separated into nine types of meetings based on the 
differences in the layout and marking situations. 
This has been presented in chapter five, which fur-
thermore provides a classification of the different 
types of joints in relation to the marking situation 
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and an identification of three main approaches for 
marking the cutting details for the joinery.

The survey has provided knowledge that will be 
useful in the preparing and designing phase of a 
small scale building project, particularly when de-
ciding which layout situation and which marking 
system to use. It has resulted in a general descrip-
tion of the different parts in the building process 
(Figure 136), where the layout and marking proce-
dures are positioned in the first part. This general 
description is based on my experiences from build-
ing timber frames and it provides a possibility for 
others to understand the stages in the building 
process and to understand that decisions in one sit-
uation will influence the situations in the follow-
ing stages. This emhasizes some of the complexity 
involved when building timber frames.

The application of the survey can be seen from 
different perspectives. One is the application of 
the marking procedures for practitioners working 
professionally within the field of timber framing. 
Representative examples of how it is possible to 
solve specific situations have therefore been found 
and described in the form of procedural descrip-
tions, and these are distributed throughout chap-
ter four and five. 

Another perspective is how to apply the 
knowledge of methods and approaches in terms 
of craft education. In chapter 6 this has been 
investigated and discussed based on the making 
of a multimedia learning resource. This learning 
resource is a thorough description of how to use 
a specific method to layout and mark a timber-
framed construction. The procedure is building on 
my personal way of applying the method and it 
has been described by using both video-based and 
paper-based instructions of similar situations. 

Mapping the survey

When gathering the outcomes from the survey as 
small pieces of a puzzle, a large map of the mark-
ing principles, situations and procedures is created 
(Figure 137). This map encapsulates the main 
outcomes of the survey and is separated into six 
columns. 

Column 1 contains the different parts of the whole 
building process of a timber-framed house, where 
the timber frame is one part. 

Column 2 contains the different stages of the pro-
cess when making the timber frame (see also Fig-
ure 136), which positions the procedures of laying 
out and marking the timbers in the first parts of 
the building process.

Column 3 is a specification of which tasks have to 
be solved when laying out and marking the tim-
bers. In the layout the measures and meetings of the 
timbers are to be defined. The timbers will have to 
be selected or just ordered at the saw mill or in the 
forest. The selected timbers will have to be sorted 
in relation to quality and deflections. They will be 
distributed in the building and preferably marked 
deciding which timbers are to be sill beams, posts, 
braces and so on. The timbers will be levelled and/
or marked with reference lines and they will be 
positioned in the workshop on the layout floor or 
on trestles. In the marking process there are two 
distinctive procedures that can be separated. These 
are firstly the marking of the faces and shoulders on 
the timbers, and secondly it is the marking of the 
cutting details.

Column 4, where the layout and marking meth-
ods are structured, is the most complex part. The 
layout situation of the simple meetings has been 
separated into two groups: full scale layout and dis-
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Preparations. It is necessary to make preparatory deci-
sions which will be guidelines for the rest of the building 
process. This involves the overall design of the building 
in relation to proportions and structural behavior, the 
type of material in relation to dimensions and surface, 
and the criteria of quality in the work concerning effi-
ciency and finish. In this phase a specification of material 
is made to be able to order or collect the needed material 
in the right dimensions.

Layout drawings. When making the layout drawings the 
reference planes in the building are defined with all mea-
sures for how to mark the timbers in relation to length 
and position, even though this does not have to be on 
paper.

Timbers. The timbers will have to be distributed in the 
building deciding which timber is to be placed where. 
The properties of the timber play an important role, and 
the timbers are preferably marked with which face is to 
be up and out in the construction. 

Marking. In the marking process the faces and shoulders 
of the meeting timbers are defined. There are different 
approaches and tools which can be applied for this pur-
pose, and generally the carpenter's square or tools based 
on the square of gravity such as the plumb line and spirit 
level, make the main differences between the approaches. 
Usually the horizontal frames are marked first.

Joint details. When marking the cutting details for the 
wooden joints, the inside of the finished joint will have 
to be defined on the timbers. This will be based on me-
asures and proportions to obtain a functional joint, as 
strong, tight and efficient as possible, and a number of 
different approaches are possible also here. 

Cutting. This phase is the most action-based in the buil-
ding process, and there are often a number of different 
tools that can be applied and even different approaches 
with the same tools. The most important guidelines at 
this point will be to follow the lines of the markings and 
to be sufficiently efficient in the work.

(pre)Assembling. Whether or not to make a preassembling 
of the cut joints and frames is a matter of approach and 
experience. For some approaches it is a natural part of 
the building process and for other approaches it should 

not be necessary. But for a novice it will almost always be 
advisable to test the joint after cutting to make sure that 
it is not too tight and that it will be functional, while it 
is still possible to do some remarking and recutting of 
the joinery.

Pegs. To keep the joint together in the final construction 
there will often be used some kind of wooden pegs or 
wedges. Whether or not to use pegs or wedges depends 
on the type of joint, the type of construction and on the 
location in the construction.

Naming/Numbering. For most timber frames it is prefera-
ble to use some kind of naming for the different timbers 
and parts in the building. This applies in particular for 
the approaches with individual fitting, where the timbers 
will only fit in one specific location. On the other hand it 
will not be necessary to name all timbers when working 
on the building site, as some frames can be raised after 
assembling on the ground.

(taking apart). This only applies for the situations with 
preassembling, when the primary timbers are to be used 
for adjoining wall frames. It is important to store the tim-
bers so that their 'naming/numbering' is visible, and to 
keep some kind of structure, sorting after type or frame.

Foundation. It is important to consider the structural be-
havior of the building, that the inner and outer loads 
from the building meet sufficient support in the right 
places in the foundation, as for example the corner posts. 
The foundation for the frame will often be a matter for 
the preparing phase, especially when using concrete 
foundation, as the proportions of the foundation make 
the main measures for the horizontal frame. When buil-
ding a roof construction the walls will make the founda-
tion of the frame.

Raising: The raising of the frame is almost a magical mo-
ment. The building process, which at this point has been 
going on for quite a while, suddenly explodes into a fi-
nished construction. In this phase it is important that the 
joints are not too tight, or that the timbers have not had 
time to distort after the marking and cutting, as this will 
involve a great amount of refitting and thereby cause a 
considerable delay in the process. The use of preliminary 
bracing and pegging is a way of keeping the raised parts/
elements in position.

Figure 136.  

THE BUILDING PROCESS
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tance layout. In both layout situations the reference 
planes and reference lines will have to be defined, 
and depending on which marking principle is to 
be used or when three reference planes are meet-
ing, the reference points will have to be included 
also. The reference planes, lines and points repre-
sent three levels of reference. The reference planes 
are on the construction level, the reference lines 
are on the timber level and the reference points are 
on the joint level.

When marking the faces or shoulders of the meet-
ing timbers, there are two main possibilities: trans-
fer or adjustment. The transfer can be direct or at 
a distance. The direct transfer can be vertical or 
horizontal, but all of them will be based on three 
main principles: transfer by reference, line transfer 
or transfer of points. To these three main trans-
ferring principles the square adjustment has been 
added. Adjustments will be based on the use of 
the carpenter's square and there are four variations 
of this principle. These are the main results from 
chapter four. 

This column also includes the layout and marking 
of advanced meetings where there is much more 
focus on the layout procedures than in the simple 
meetings. There is also a clear distinction between 
full scale layout and distance layout, but here it is 
important to also distinguish between the graphical 
developments and the trigonometrical calculations, 
which are the tools used to find the true lengths, 
true cuts (and true depths) of the timbers which 
are to be included in the 'basics' together with the 
reference planes, lines and points. Three different 
graphical principles have been identified and these 
are called: parallel projection, story poles and roof 
surface. These principles for layout can all be used 
for the transfer from floor to timber. The graphical 
development of the roof surface can also be used 

for creating a situation with direct vertical trans-
fer from timber to timber. All the graphical layout 
principles can be used for distance transfer, where 
the true lengths and true cuts are found on the 
layout drawing. The true cuts are then transferred 
to the timber with a bevel gauge or a rafter square, 
and the true lengths will either be found directly 
in the full scale floor layout or multiplied from the 
layout drawing in scale 1:10 or 1:12. When using 
trigonometrical calculations the pocket calculator 
is the main tool for the development of the true 
lengths and cuts, but there are two other tools that 
will ease the calculation procedures. The first tool 
is the rafter square tables and the second tool is the 
excel-based Hawkindale spread sheet which makes 
all calculations for the cuts when entering the rise 
and the wall angle.

Column 5 is an additional specification of the 
physical tools which can be used in the different 
marking situations. This part has been included as 
the tools are of great importance for which proce-
dures can be used. The exact connection between 
the tools and the methods or situations is very 
complex, and therefore this has not been included 
in the map. The connection has been described in 
the principles, situations and procedures presented 
in chapter four and five, but a further investigation 
into this relation will be left to future research.

Column 6 is a specification of the identified mark-
ing situations. The different kinds of meetings are 
defined in relation to how the reference planes 
are involved and in relation to how many refer-
ence planes are meeting in the same place. The 
meetings areseparated into two main groups: sim-
ple and advanced. The simple meetings (meeting 
1- 4) are found in the main construction where 
the reference planes are vertical or horizontal, The 
advanced meetings (meeting 5-9) are found in the 
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Figure 137. 

MAP OF THE SURVEY
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compound roof construction where the reference 
planes are following the roof slopes, and where it 
is necessary to create horizontal (plan view) and 
vertical (elevations) reference planes to be able to 
mark the timbers. Meeting 4 is to be found in both 
the main construction and the roof construction, 
but as the meeting does not involve compound 
joinery it is placed in the group of simple meetings.

The marking of the cutting details of the joinery 
is the last part of the marking procedures. The 
marking of faces and shoulders are used as point 
of departure for how to apply the measures and 
proportions used for the cutting details. In the 
fourth column the three identified approaches 
are presented: measures, profile and template. The 
measures are widely used today and possible to ap-
ply for all types of joints. The profile templates of 
plywood are useful when making scarf joints and 
also other joints when many similar joints are to be 
marked. The use of templates with fixed measures 
is similar to the use of measures, but it is simpler to 
use, and there are fewer risks of measuring errors. 
However, it is necessary to generalize the measures 
for the joints, using the measures on the templates. 
It is possible to mark the joint in a direct transfer, 
but still the measures and proportions will have to 
be defined.

In column 6 the identified joint types in relation to 
the marking situation are presented. The first four 
types: scarf, corner, cross and T-joints have not been 
specified further concerning shape and function, 
as these are described in relation to the general as-
pects of marking. The variations of inclined and 
lapped joints have been included as the marking 
situation for these types are special. The first four 
types can all be lapped, and only a scarf joint can-
not be inclined.

Contribution to knowledge
The map embodies the extents of the survey of 
marking procedures. It demonstrates the complex-
ity of the marking situations and procedures and 
how they are interrelated. Detailed descriptions 
of the principles for transfer and adjustment have 
been presented in chapter four, and this provides a 
platform for understanding the applicability of the 
procedures. The procedural descriptions through-
out the thesis make the application of the proce-
dures explicit, and this provides a greater under-
standing of the principles and possibilities for how 
and where to use the marking procedures.

Layout and marking procedures are essential parts 
of the buildings process and should be considered 
in the preparations of the building process, before 
designing the construction and before ordering 
the material. I have demonstrated that the differ-
ent approaches belong to different situations and 
that they have different advantages. It is possible 
and necessary, for a skilled carpenter, to alter the 
approaches according to what is demanded of the 
situation. But it takes a great amount of practical 
experience to understand the connections, simi-
larities and differences between the different ap-
proaches and marking procedures. The intention 
of making this survey has been to create a platform 
for carpenters and timber framers to understand 
the consequences of what the choice in one situa-
tion will imply later in the building process.

There are a large number of situations to consider, 
as all building projects are different. The practi-
tioner will inevitably have to make her or his own 
experiences to be able to choose the best suited ap-
proach and tools for the specific situations. It is my 
conviction that providing an overview of the ap-
proaches that are or can be efficient and functional 
will be important for actually giving carpenters 
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and timber framers a choice of which criteria of 
quality are possible in different situations. There 
are ways and methods to solve the problems of al-
most every situation found within the procedures 
of laying out and marking the timbers. But only 
skilled carpenters can manage to efficiently build 
functional timber-frames of not perfect timbers.

Discussion
Research in working methods must necessarily be 
based on a great amount of experience. In this the-
sis most of the experiences have been collected over 
a period of 6-7 years. These experiences have been 
used as the empirical foundation for the results of 
the thesis. The working seminars have been the 
most important sources for my results and reflec-
tions, as I have been able to explain to, listen to 
and discuss with other carpenters in the field. The 
experiences have been spread over a wide area of 
different kinds of constructions, timbers, tools and 
working situations, which has made it challenging 
to organize the achieved knowledge. This can be 
compared to my own experiments on one building 
with the same type of material and a limited access 
to tools, which makes the marking situations easi-
er to compare. My experiences from teaching and 
from my experiments do also play an important 
role in the basis for the knowledge exchange in the 
practical seminars, as it has built up my invisible 
toolbox of situation-specific craft skills. 

In craft research one of the main contributions 
from the group of practitioners is the ability to 
test and evaluate the functionality of the studied 
working methods and procedures. One of the first 
stages in the survey has been to scan the literature 
for decriptions of marking methods, and this in-
formation has played a large role in the study, as 
surveys and comparisons of marking procedures, 

tools and approaches are rarely described in the lit-
erature. To be able to get into this, it is necessary 
to go into the experimental phase, where the clas-
sification created from literature will be disrupted 
by the different situations and problems in the 
'real' building situation. Some further information 
about the benefits and drawbacks has also been 
uncovered when testing the different methods. 

In this experimental part knowledge is bound to 
the action when building, and the experiential 
record has been used for uncovering the practi-
cal experiences from the work, and while working 
and testing the methods I have made notes and 
taken pictures of the process and situations. It has 
been a challenge to document the process when 
being fully occupied in carrying out the work. The 
experiential record is therefore a summarizing of 
the situations and of my reflections and personal 
experience. It has resulted in a lot of notes and pic-
tures, but not even close to enough, and afterwards 
when gathering all the information, the question 
"why didn't I write about this just then?" has been 
asked many times. The answer will probably be 
found in the ambivalence of the research identity 
between the observer and the practitioner, as these 
two 'personalities' are focusing on completely dif-
ferent things. The practitioner wants the building 
process to be efficient having a schedule to keep up 
to, while the observer wants to stop the process in 
the middle of the action, to ask questions about 
why and how, to take pictures, to repeat the pro-
cess again and again. The flow, which is important 
for the practitioner, will be interrupted. But the 
reflections on the working procedures are also im-
portant. They make the decisions and movements 
more explicit, and the knowledge is more easily 
put into words, when standing in the practical 
situation. This ambivalence will always be present 
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in practice-led research when the practitioner and 
observer is the same person, but there are some 
ways to manage this problem. To video the experi-
ments and seminars will ease the documentation. 
It will enable later evaluation of one's own actions 
and will provide a possibility to watch procedures 
over and over again. Another possibility will be 
to involve other carpenters or craftspersons in 
the documentation, which will provide different 
points of view on what actually happened in the 
specific situations, and these will also be able to fill 
in gaps of each other.

This thesis is the first within the emerging field of 
craft research in traditional craft skills. In the the-
sis the field of marking timber-framed construc-
tions has been investigated and mapped. To make 
a survey of a field is one of the first steps in research, 
and it is often necessary to get this overview before 
being able to make more explicit studies. To keep 
the survey on the general level there have been left 
many 'gaps' which can be developed and investi-
gated more profoundly in future research projects.

One example of how the survey can be used is 
presented chapter 6 and making other instructive 
learning resources of marking procedures in spe-
cific situations is a way of developing the survey. 
Another example would be to use the survey in 
building archaeolocigal studies with a focus on 
how historic timber-framed constructions were 
built. This would be a way to find back to the tra-
ditions and skills which were used in Scandinavia 
and elsewhere in historic times.

When a large number of approaches and methods 
have been described and presented, it will be pos-
sible to make the map of the survey interactive. 
To make some kind of database and to use the map 
as a platform from where it is possible to choose 

one approach, onto which one or more procedural 
descriptions are attached, would be a way to make 
the map more useful for practitioners. In this case 
it is, however, important that such a database is 
based on a large number of experiences from dif-
ferent carpenters and timber framers.

To improve the level of skill among carpenters 
and timber framers, it is of importance to create 
possibilities for practical learning situations. This 
applies for both novices and for the exchange of 
knowledge and experiences between more ad-
vanced carpenters. To organize practical seminars 
for carpenters will be one way of lifting the practi-
cal knowledge to a more explicit level, while taking 
care that the seminars are structured and docu-
mented in relation to explicit research questions. 
During these seminars it will be possible to make 
video- and paper-based procedural descriptions, 
where also additional information and possibilities 
can be included.

The procedures and approaches applied in the 
marking situations are important invisible tools for 
a carpenter or timber framer. They are based on 
a three-dimensional understanding and capacity 
of how to transfer, adjust and form timbers in the 
meetings where they are to be interconnected in a 
construction. 

The survey will be a way to reintroduce some of the 
traditional craft skills to make some of the invis-
ible tools visible. It puts forward the complexity of 
the marking process by exemplifying and articu-
lating the highly skilled but often not verbalized 
knowledge which is internalized in the craftsmen 
and only brought forward in the execution of their 
work. 
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Appendix A: Procedural description 
of 'Plumb line scribe' 
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Step 1: The layout drawing
When making the video there was no layout drawing and random measures were used. The measures are 
not important for the exercise, and when making the paper-based instruction, there was no reason to leave 
this decision to the students. I therefore defined the measures in the drawing to let the students understand 
how to use measures from a drawing. It was appropriate to introduce the principles of reference planes and 
reference lines, and how they correspond to the layout drawing. To explain how these lines corresponded to 
the reference planes in the building, I made a sketch of the (imaginary) whole building with the reference 
plane of the layout marked in blue and the layout lines marked in red. 
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Step 2: The floor layout
The second step was to take the measures from the layout drawing and to mark the lines on the floor. Only 
one line for each timber is needed, and therefore it is important to mark on which side of the line the tim-
ber should be placed. This is to be able to use irregular timbers (crooked or twisted) or timbers of different 
dimensions. In the video I used a straightedge and a carpenter's pencil to mark the lines which are difficult 
to see on a wooden floor, and furthermore I used a carpenter's square and the straightedge to make the 
perpendicular lines, as my demonstration was only meant to be a setup example. This procedure is not to 
be recommended when precision in the layout is important.

In the paper-based instruction I included the principles of practical geometry, trigonometry and pythago-
ras' theorem and alsothe classical rule of thumb of always checking the diagonals.
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Step 3: The lay up of timbers
Before laying the timbers on the layout floor, I put out blocks to support the timbers, as they are not sup-
posed to lie directly on the floor. The reason for this is that the plumb bob should be able to hang freely to 
describe a true plumb. Therefore the blocks should not be positioned in the meetings, and at the same time 
the blocks should be supporting the timbers as far out towards the ends as possible, to make the timber lie  
stabile. This is difficult to explain to the students who have never tried this procedure before, as they have 
not seen how the plumb bob is to be used, but the decission has to be taken now. This is where a practical 
demonstration is efficient, as I could demonstrate the problem. It is a good idea to put the largest timbers 
in the first layer, and also that the timbers are examined for crooks, knots and cracks. This would would 
be too much information to have it in the described procedure, and therefore it was put in the additional 
information panel.

When working on a level floor it is handy to use blocks of the same size, as the timbers should be level in the 
longitudinal direction as well (1-France 2006).  If working on an uneven floor or ground it is necessary to 
make sure that the timbers are lying horizontally (4-England 2008). As it was mentioned in the video it is 
convenient have the timbers fairly high, and trestles can be used for this (Newman 2005, p. 109). It makes 
the working situation much more comfortable and eases the possibility to use straightedges on the first layer 
of timbers, which was a problem in the video.

At this point in the process, the decision whether to work by reference face or reference lines has to be taken. 
The reference lines in the timber will have to represent the true level and plumb, and it is more convenient 
to apply these lines before laying out the timbers on the floor. I therefore included information of how to 
line the timbers in the information panel, even if I did not use reference lines in the video.
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Step 4: Levelling the timbers
The timbers have been laid out on the blocks, and they have to be placed exactly as they are to be in the final 
construction. Therefore it is necessary to decide where the true level or plumb will be and this is marked 
with a level mark. When having twisted timbers this is very important, but the main reason to do this is 
to be able to use the timbers in another layout. I find that this information about the adjoining walls is too 
early to introduce at this point. For now I just want the students to define the true level and to mark it to be 
able to find it again. This level mark defines a reference point on the timber. In the video I used the plumb 
line, as I did not have a spirit level handy, but generally I find it more convenient to find and mark this with 
the spirit level, as it is easier to handle alone, and as it is more exact. I decided to only show how to use the 
spirit level in the paper-based instruction.
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Step 5: Positioning the timbers
When the level mark has been marked on the timber, the timber also has to be positioned in relation to the 
floor lines. In the video I demonstrated the use of the plumb bob and the face of the timber as reference, but 
a spirit level or carpenter's square would have been just as convenient. When working with irregular timbers 
it can be critical which part of the timber is placed on the line, but this discussion is complex and I briefly 
described this in the information panel. When working with reference lines on the timber, it is necessary to 
place these parallel to the floor lines, and therefore I made another illustration to also show this. The places 
chosen to be exactly on the line can be marked on the timber, so that it will be easy to turn back to in a later 
layout (Lassen 2007), but it is not included here as I usually do not mark this.
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Step 6: Mortices
When the timbers have been positioned, the meetings can be identified from the floor lines. It can be 
convenient to have a look at the surface of the timber, if there are any unacceptable irregularities. Rounded 
surfaces and wanes should be planed at this stage. If the timbers are in a really bad shape and this cannot 
be improved, the timber would have been already rejected and replaced in step 3.

The joinery for this wall frame is going to be only mortice and tenons, and it is convenient to mark the 
mortices at this point in the lay up, before the next layer of timbers is stacked on top. In the video I marked 
the mortices after transferring the faces, which can be a little more difficult or elaborate. 

Depending on the used reference system, there are different possibilities, and I use the top face of the tim-
ber as reference and a wooden straightedge as a template. When working with centerlines these are used 
as reference instead which is briefly explained in the information panel, as well as a rule of thumb, that I 
usually apply to make the mortice and tenons easily fit. 
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Step 7: Lay up and levelling of the second layer of timbers
This step is similar to step 3-5, only that it is another layer of timbers, which are perpendicular to the first 
layer. Laying out these timbers can be critical, and it is important to be careful not to push or move the first 
layer of timbers, which would imply that the procedure should be repeated or readjusted for the first layer 
again. It will be obvious in this small exercise that if the blocks from step 3 are positioned too close to the 
center, the weight of the new timber might tilt the first timber. For bigger frames and larger timber this will 
often not be a problem. 

In this case the center post is positioned from a centerline. In the video I only marked this centerline casu-
ally on the post with a straightedge, but if the position of the post had been a part of a cross frame, I would 
have had centerlines on both or maybe even all four faces. As the post is too short to reach outside of the 
sill beam an extension of the post centerline is necessary to be able to put the post exactly on the floor line.



215

Th
e 

se
co

nd
 la

ye
r o

f t
im

be
r i

s p
la

ce
d 

Th
e 

tim
be

r a
re

 a
ga

in
 p

os
iti

on
ed

 fo
llo

-

Fo
r t

he
 in

te
rm

ed
ia

te
 p

os
t t

he
 ce

nt
er

 

A 
st

ra
ig

ht
 e

dg
e 

ca
n 

be
 u

se
d 

fo
r p

ro
-

lo
ng

in
g 

th
e 

ce
nt

er
lin

es
 o

n 
th

e 
tim

be
r, 

an
d 

th
e 

pl
um

b 
lin

e 
ca

n 
be

 h
un

g 
fr

om
 

Th
e 

po
st

s a
re

 a
ls

o 
le

ve
lle

d 
an

d 

7 m
ee

tn
g 

be
tw

ee
n 

sil
l b

ea
m

 a
nd

 c
or

ne
r p

os
t, 

bu
t t

he
 p

rin
ci

pl
es

 



216

Step 8: The dropping distance
This step is important for the general understanding of the transferring principles and I therefore describe 
it as one whole step. The dropping distance is not strictly necessary in all marking situations when using 
plumb line scribe, but with irregular timbers or different dimensions it is a very efficient tool to locate and 
transfer the reference points between the two timbers. 

The dropping distance is mostly used when not having reference lines on the timbers and has to be the same 
in both ends of the timber. When the timber is twisted, it can be critical to decide how to distribute the 
irregularities.

The distance is easily found with a pair of dividers, and the defined distance will be kept handy while 
marking the whole timber, and especially when marking the mortice and tenon joinery it is a convenient 
approach.
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Step 9: Placing the plumb line
This step is where the vertical reference line is established, which is the point of departure for the transfer. 
The procedure should not last for more than ten-fifteen seconds, but there is a lot to be said about it. When 
is it right? To present appropriate illustrations, I prefer to make many drawings of the same situation, in 
this case three two-dimensional views and one perspective view. It is a matter of seeing when the plumb 
line touches both timbers or not while keeping the line straight. I prefer to let the plumb line hang from 
a steel rule to make the line hang outside of the face, and to let the plumb bob drop onto the floor a few 
times to make the line still.

This situation is difficult to show in the video, as the camera angles are very important, but it has been fairly 
well caught in the last part of the video, where the light and the camera angle was better when for making 
a two-dimensional view.

The line shows the qualities of the timbers, and the distance between the line and the timber reveals the 
possible irregularities. In French there is a term called le polène, which means that the face of the timber is 
not completely parallel to the plumb line.

In the end of this step I briefly describe the marking principle of the method. This could have been done 
earlier (e.g. in step 1), but it seems reasonable to have it here, just before starting to mark.
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Step 10:   Transfer by reference – sill to post

Step 11:   Transfer by reference – post to sill 

Step 12:   Connecting points
The moment has been reached were the actual marking is done. This procedure does not last for more than 
30 seconds (for uncomplicated surfaces), and it was described in only one step in the previous version of the 
learning resource. To get larger illustrations and to be able to distinguish between the different parts of the 
marking procedure, it has now been separated into three steps. 

Two illustrations are used to show both in perspective and two-dimensional view what is happening and 
from where the measure is taken. The ability to think in planes will be an important but invisible tool here, 
where the faces are transferred vertically to the mating timber. The distance that the markings are trans-
ferred will be the dropping distance, but I have chosen to not complicate these steps too much here. 

The marking is done with a carpenter's pencil, and the mark (piqure) is preferably done with a tail (queue 
de piqure). The plumb line reveals both faces at the same time, but usually it is most convenient to mark 
the adjoining (tenon) timber first, which is often the upper timber. It is important to keep the pencil on the 
same side of the plumb line as the receiving timber, and furthermore it has to be held in the same direction 
as the timber which surface is transferred. Some carpenters cut their marking pencil so that the point is at 
the edge (Guilhemjouan 1995b, p. 20; Beemer 2005b, p. 7), but I usually do this by eye, adjusting the direc-
tion of the pencil a bit. The use of a marking awl or the points of dividers is also convenient.

By connecting the marks with a straightedge the transfer is completed on one side. After this the same 
procedure is done on the other side. The lines are connected on the top face of the timber, and at this point 
I also make a control of the transfer by eyeing along the straightedge to see if it is parallel to the edge of the 
timber.

This procedure is not so complicated, and it will often be easily comprehended when demonstrated in the 
practical situation. But it is difficult to describe in words. By using the images and the text at the same time 
it is possible to illustrate and visualize the description, and when the reader has just seen the video, the 
context of what is to be done stands clear.

In this situation there are many factors that would complicate the transfer if they were present. I have cho-
sen to only mention and illustrate some of these deviations, and this can be developed more. In the video 
the face of the timber was not completely straight, which involved the use of the dropping distance to define 
the exact point, where the string touched the timber. I have described the situation with a waney edge in the 
information panel, where it is possible make a barbe (beard).
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Step 13:   Mortice and tenon
I find it efficient to use the dividers with the dropping distance when marking the cutting details for the 
tenon. They will transfer the exact points from the mortice to the tenon, even if the mortice has not been 
marked exactly in level. It is also convenient to use the point of the dividers for marking, and when doing 
this the tail is useful. When working with small timbers it is important to be careful not to move the timber 
when making the mark, and I prefer to hold the timber still with one hand, while marking with the point of 
the dividers, as it can be seen in the video. The wooden straightedge is used again, keeping the sides parallel 
to the top edge of the timber marking on both sides of the template.

In the end of the video I used another approach to mark the heights of the mortice and tenon by using the 
spirit level and measuring with the thickness of a carpenter's rule, but as mentioned i usually find it more 
convenient to use the dividers.

When marking the tenon there are some rules of thumb that can be used to avoid too tight joinery and to 
make the tenon a little smaller than the mortice. I have identified 3 different approaches which are:

• Either making sure that when transferring the lower point of the mortice to keep it a little above, so that 
the tenon is getting smaller than the mortice (4-England 2008).

• Or by marking on both sides of the template for the mortice, but marking on the same side of two parallel 
templates.

• Or by simply removing the lines when cutting the mortice, and removing the lines when cutting the te-
non, instead of keeping half the line, as one usually intend to do in carpentry.

Which one of these approaches to use is not so important, but for not getting into trouble in the raising of 
the frame, too tight joinery is wisely avoided. This has been considered too much information here, as it 
takes some experience to be able to appreciate these rules of thumb in the right way. 

The next thing is to mark the cutting details to reduce the sources of error, and for this there are many dif-
ferent schools or 'languages', where I don't see much advantages or drawbacks in any. I make a v-mark on 
the lines to be cut to be sure that I make the cut on the right side of the line.

As the tenon which has been marked is on a corner post, and as the sill beam is not extended on the outside 
of the post, it is necessary to reduce the tenon. This is usually done by making a haunched tenon (straffet 
tap), and it is important to mark at this point, as it will be more difficult to remember on which side to 
reduce the tenon, when the timbers have been removed from the layout.
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Additional step

This was the end of marking a 90 degrees meeting, and all the other post-to-plate and post-to-sill meetings 
will be marked. After having marked all the joints, the next layer with the braces is stacked on top of the 
two first layers. This far we never got in the videoing process, and I considered the procedure complicated 
enough with a 90 degrees meeting when making a learning resource for novices. As a result of this the 
information of how to transfer the shape of the braces is 'only' found in the paper-based instructions, and 
it is meant to illustrate examples of further exercises, that have not been fully developed yet as procedural 
descriptions. I therefore present the reflections of how to deal with these situations.

Step 14:   Braces
The situation with braces involves a more complicated transferring procedure, as the braces are of a smaller 
dimension than the post and the sill, and as the post and the sill are not placed in the same layer. Therefore 
it is advisable (but not strictly necessary) to use reference lines on all involved timbers, and these should 
have already been applied on the post and sill in step 3. 

It is important to keep the pencil in the same direction as the face to be transferred, and especially for the 
tenon timber. In this type of layout situation with a steep bracing (30 degrees) small irregularities grows big, 
and will have to be handled. The transfer of the face of the receiving (morticed) timbers (the post and sill) 
to the adjoining (tenoned) timber (the brace) is more critical than the other way around. Again the thinking 
in planes is important. It can be an advantage to create a brace nose (désabout), which means that instead 
of transferring the shape of the brace to the post, the 'nose' can be moved a little down the brace creating a 
kind of 90 degrees meeting (Beemer 2005b, p. 7). This makes the marking process more complex but the 
cutting of the joinery easier, and a weak point on the brace will be avoided.

To mark the acute-angled corner of the joint, the plumb line is handy, as the line can be placed all the way 
inside of the corner (which neither a square nor a spirit level can). The marking of the brace shoulders is 
most important. The back side of the mortice and tenon is not structurally important, and there are differ-
ent ways of solving this situation. In the Norwegian tradition of sperreverk, they make the mortice bigger 
in the back, which makes the mortice slightly visible in the final construction, and which will collect water 
if the frame is not covered with panelling.  At L'entreprise Desperrois in France they make a back cut in 
the tenon, and they don't make a sloping end in the mortice. I prefer to draw on the 'wrong' side of the 
plumb line to give it at least 5 more mm, which seems to be a functional way and which does not look like 
a mistake.

Instead of using the dropping distance, which is possible when adding the new drop to the old drop from 
the post, I explain a way of using the centerlines as reference by transferring the exact heights with a pair 
of dividers. This is useful when making a diminished housing for the brace (Beemer 2005b, p. 4), but also 
when transferring the location marks correctly. In many situations also the reference faces will be conveni-
ent to use (1-France 2006).
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Step 15:   Carpenter's marks
Having transferred all the faces and marked all the cutting details, the cutting of the joinery starts. Firstly 
it is necessary to name the timbers to be able to keep track of where they are to be put back in the frame. 
For this purpose there are different 'alphabets', and historically the marks were often cut with some kind 
of chisel, axe or even special marking tools such as a race knife. Therefore the marks were often in Roman 
numbers or just repeated similar marks. Today the timbers are often marked with pen or pencil at the join-
ery, and these numbers will not be visible after assembling.
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Step 16:   The next wall
This procedural description only deals with the layout and marking of a simple two-dimensional wall 
frame. This wall frame will have to correspond to other wall frames, and therefore it is necessary to know 
where the primary timbers are located. When considering the next wall, there will be the situation of not 
having the sill beam nor the plate beam meeting with the corner post, as the post is tenoned into the sill 
and plate of the first wall. It is necessary to know where to place the corner post in the new layout, as there 
is a brace to be joined to the post.

This involves complex three-dimensional thinking and the use of some kind of reference point. Origin 
points (Newman 2005, p. 103), working points (Beemer 2004a, p. 5), offset lines (Dodge 2010a, p. 13), 
bring-me-back-lines (Beemer 2011b, p. 155; 1-France 2006) or two-foot marks (Sobon 1986, p. 2; 4-Eng-
land 2008) are ways of dealing with this. In this procedural description it is unnecessary to explain all of the 
different ways of referencing two connected walls. Therefore I show one illustration of how to deal with this 
by using bring-me-back-lines (trait rameneret) on the floor, which are transferred to the primary timbers 
when referencing the timber in the heigth. For the students to understand this, it will need more explana-
tions and ought to be a part of the exercise.

The same layout drawing can be used for all four walls, but another drawing should be made for marking 
the sill and plate frames. When building a timber frame, the horizontal frames are preferably marked and 
cut first, before starting on the walls (this depends on the type of construction). The layout and marking of 
the wall frames involve more educational situations and were considered more appropriate when making a 
learning resource.

This was the end of a rather long and detailed description of how the paper-based part of the multimedia 
learning resource has been created where the reflections on the procedure and the explanations to the choice 
of illustrations and layout format have been included.
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face  23
'Fachwerk'  16
fence  23, 58, 140, 149
fixed distance  106
fixed measure  23, 166, 167
folded view  24, 134, 136
forked  17, 19, 107
'fotingsrøst'  80
foundation  81, 183
full scale layout  24, 73, 76, 79, 93, 96, 133, 204

G
gazebo  41, 85, 117, 173
geometrical layout  76, 79, 204
girt  18, 81
graphical  24, 134, 139, 184
green timber  24
'grindverk'  19, 82

H
half-in-half  19
half-timbered  16
halved  19
haunched  19, 224
hawkindale  24, 68, 70, 149
hewn  24, 74, 76, 82, 114
hip rafter  18, 24, 65, 151
historic buildings  43, 75, 84, 189
horizontal reference line  73, 100
horizontal transfer  93, 108, 124, 130
housing  19, 24, 111, 112, 149

I
ideal dimension  110, 112, 149
individual adjustment  110, 116
infill  14, 16
invisible tool  13, 23, 76, 92, 188, 189, 220
irregularities  24, 107, 212, 218

J
jack purlin  64, 121, 145
jack rafter  18, 24, 121, 136, 146
joinery  15, 19, 86, 159
joint  15, 19, 24, 183
jowl post  16, 76, 128

K
'kamning'  19, 106, 160
kingpost  16, 18, 69, 86
'korsvirke'  16
'ku'-template  89, 164, 166, 167

L
'la herse'  21, 138
lap joint  19, 103, 106
lapped  19, 82, 129, 161
laser level  116
layout  20, 92, 96
layout drawing  94, 112, 139, 145, 152, 172, 183
layout floor  24, 78, 79, 139, 154, 218
lay up  24, 93, 146, 176, 206, 214
learning resource  172, 189
length  24
levelling  24, 73, 94, 108, 162, 208, 214
level mark  24, 94, 208
line transfer  20, 102, 115, 123, 125, 144, 147, 

155, 184
location mark  24, 95, 102, 104, 122, 147
log  24
log construction  14, 107, 167
'långdrag'  107
'långhus'  17
'låsbænk'  24, 56, 78, 162

M
main construction  18, 85, 119
main roof slope  25
'maison de colombage'  16, 73
map  142, 150, 166, 182, 185, 189
mapping  20, 59, 92, 98
marking  18, 21, 25, 183
marking gauge  25
marking language  158, 224
marking template  25, 56, 74, 80, 164, 167
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master-apprentice  28, 172
mating timber  25
maxims  34, 37
measures  25, 187
measuring rods (see also story pole)
measuring tape  25, 110
meeting  25, 118, 120, 159, 204, 206
micro-decisions  39
mill rule  20, 111
millsawn  12, 25, 73, 80, 81, 115
mitered joinery  59, 116
mortice and tenon  19, 100, 105, 108, 111, 160, 

220, 224
multiplier  25, 135, 140

N
naming  183, 228
necked  16, 19, 82
'niveaux de devèrs'  21, 103, 142, 146
numbering  12, 183, 228

O
object-aimed  37, 116
observation  41
observer  41, 173, 188
obtuse-angled  25, 120, 122
offset lines  25, 60, 71, 94, 230
origin point  61, 82, 95

P
paper drawing  77, 96, 139
paper template  74, 75
parallel projection  133, 134, 150, 152, 184
participating observation  42
particle board  25, 77
peak  25, 138, 158
peg  23, 105, 183

metal  73
square  74

pegged  19
perfect timber (see mill rule)
perspective view  25, 171
pitch  25, 121, 135, 140
pitch board  25, 70, 141, 148
pitch template  25, 66, 67, 139, 148

pith  23, 167
pit sawn  25, 79
plane  125, 144, 155, 224
plank walled  17
plate  18
plumb bob  26, 73, 78, 206, 210
plumb bobbing  20, 59
plumb cut  136, 139, 148
plumb line  52, 56, 78, 79, 98, 122, 128, 147, 161, 

218
plumb line scribe  20, 173, 201
plywood  26
post and beam  17, 114
post-and-plank  17
practice-aimed  37, 178
practice-led  33, 86
practice-led research  33
practitioner  34, 40, 188
preassembling  81, 110, 183
primary timber  26, 94, 202
principal (see primary)  73
principles  18, 97, 134, 135
procedural analysis  38, 41, 44, 122, 127, 166, 

167, 173
procedural description  37, 92, 100, 104, 108, 

112, 152, 162, 171, 201
procedure  18, 37, 43
process  18, 37
profile board  26, 61, 79, 102, 139
profile template  58, 62, 165, 187
projection drawing (see developed drawing)  23
purlin  26
pythagoras  109, 204

Q
quadrilateral system  114

R
rafter square  26, 70, 140, 149, 184
raising  149, 174, 183
receiving timber  26
reconstruction  75, 82, 84
reference face  94, 100, 104, 148, 165, 167
reference line  26, 59, 61, 94, 114, 162, 202
reference plane  26, 94, 114, 118, 127, 202
reference point  26, 76, 82, 95, 104, 114, 127, 162
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remarking  26, 107, 168
restoration  39, 73, 75
'resvirke'  55
reused timbers  73, 
ridge  26
ridge beam  18, 151, 153
ridge-post construction  17
rise  26, 132, 134, 135, 137, 141
roof construction  18, 86
roof kernel  70, 135
roof slope  26, 121, 134
roof surface  21, 70, 121, 138, 146
roof surface angle  136
round timber  26, 107, 111, 116
run  26, 132, 134, 135

S
'sauterelle'  21, 139
scarf joint  19, 160, 162
scribe rule  20, 54
scribing  20, 58
secondary timber  26, 94, 202
set points  26, 140
shoulders  26, 95, 111, 124
shoulder-to-shoulder  20, 26, 95, 100, 110
sill beam  18
simple meetings  118
situation-specific  39, 119, 188
'skiftesverk'  17
skills  34
'sleppvegg'  17
snapping  12, 26, 94, 156
span  15, 26
'sperreverk'  16, 111
spirit level  26, 73, 94, 99, 100, 122, 127, 144
square adjustment  93, 110, 115, 124
square registration (see squaring)
square rule  20, 54, 76, 93, 110
squaring  26, 55, 101, 113, 162
stacking  26, 80, 104, 146
'stavlinehus'  16, 78, 111
'stavverk'  17
steel rule  26, 100, 107, 110, 165, 218
stick drawing  27, 96
stick framing  13, 15, 115
'stolpekonstruktion'  17
'stolphus'  17

'stolpverk'  14
stop-splayed  19, 162
story pole  27, 80, 96, 108
story poles  65, 67, 70, 79, 137
straightedge  27, 102, 105, 128, 154, 162, 164, 167
studs  16, 73
subject-aimed  37, 169
'svendeprøver'  46, 55

T
tabled  19, 62, 78, 162, 167
tail  27, 220
template (see marking template)
throughtenon  17, 19, 74
'tilridsning'  21, 103, 176
timber  15, 18, 154, 183, 206
timber framing  14

types  16
tipping blocks  27, 71, 146
tipping board  27, 146
T-joint  19, 160
traceology  43, 47, 75
traditional  34
'trait rameneret'  76, 127, 230
transfer  21, 27, 93, 184
transfer by reference  76, 78, 79, 98, 114, 122, 

128, 218
transfer from floor to timber  65, 142, 144
transfer of points  76, 106, 115, 124, 130
transmitting  28, 34, 72, 83, 173
trestle  27, 61, 63, 78, 162
trigonometrical  27, 65, 67, 131, 135, 141, 149, 

184
true cut  27, 132, 144, 145, 148
true depth  27, 67, 68, 121, 136, 139, 158
true length  27, 132, 134, 136, 152
tumbling  20, 59, 76, 95, 142, 145
twisted timber  27, 108, 112, 156, 162
two-dimensional view  27, 171
two-foot mark  27, 76, 127, 129, 230
two-foot straightedge  76, 95, 127, 130

U
unbacked  139, 149, 151, 157
undersquinted  19
unit circle  27, 132
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V
wall angle  27, 119, 141
valley brace  18
valley rafter  18, 27, 88, 121
waney edge  27, 73, 108, 112, 123, 220
wedge  27, 74, 78, 100, 208
wedged  19, 163
vertical reference line  98, 104, 125
vertical transfer  93, 122
video  42, 173
wooden template  27, 57, 164, 167, 212
working method  18
working point  27, 95, 149, 152
workmanship  33
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