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INTRODUCTION 



"Each plank ... can have only one ideal 
use. The woodworker must find this 

ideal use and create an object of utility to man, 
and, if natures smiles, an object of lasting beauty" 

George Nakashima 



There have been milestones of influence along the way - The 

Arts and Crafts Movement, The International Cabinetmakers Guild -

all helping to preserve the revered tradition of individual woodcraft in 

the age of industrialization. For the modem woodworker, however, no 

influence has been so profound as the recent acceptance of the craft as 

a creative art form worthy of critical attention from galleries, muse

ums, and the press. George Nakashima, a world renown woodworker, 

had his first exhibition of furniture at the Museum of Modem Art in 

1951.1 

Once this happened, it subjected woodcraft to the vagaries of 

the contemporary art market. Pressures from gallery directors and 

museum curators challenged craftsmen to produce novel pieces that 

would excite viewers.2 

Art critics who found the new developments in woodcraft re-
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freshing praised the innovative efforts of individuals they now most 

appropriately called artist-craftsmen. They lent encouragement to a 

movement and expansion in the craft that ultimately penetrated the 

bounds of sculpture. There, at last, they could assess the work at face 

value - as form without preoccupation with craftsmanship. Cursory 

tributes to finish or color could be made without demanding an under

standing of the nature of the material or explaining the complexities of 

the joinery. While elevating the craftsman's work to the status of 

contemporary art, The critics evaluated it in the idiom of its time. 3 

How did all this affect the craftsmen? They were subjected to extraor

dinary demands to professionalize their approach. As competition 

among craftsmen intensified, personal styles were perfected and the 

best were imitated. Promotion became an essential ingredient in 

establishing a reputation and only a reputation could guarantee any 
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measure of economic success and security. A certain business acumen 

was required - the ability to rationalize production through planning 

and systematization, employment of assistants and agents, purchase of 

machinery and facilities, and so on. Some knowledge of marketing, 

pricing and distribution was deemed especially important. These 

kinds of concerns were reflected in craft school programs, which 

stressed businesslike professionalism as fundamental to the artist-

craftsman's training. Such a craft school is the Rochester Institute of 

Technology. The craftsman evolved not only as an artist, a cultivated 

personality, but also as an entrepreneur capable of managing his own 

small business. 4 

How this should be taken is a matter of opinion. The fact is that 

the craft of woodworking has, at least in modest terms, flourished in 

recent times - an anomaly of sorts in this era of high technology and 
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mass production. The single program established at the School for 

American Craftsmen in 1945 produced not only artist-craftsmen, but 

teachers who subsequently introduced recognizable versions of their 

own training in numerous programs elsewhere. Gallery, museum, 

and press interest in woodcraft has increased slowly but steadily. One 

might perceive that, indeed, there exists in the nineties a solid estab

lishment of these modern craftsmen in wood. 

With this establishment in mind, I base the imagery of my 

thesis project, a romance between craftsmanship and technology. The 

project is a fine woodworking facility located in Bend, Oregon. The 

facility will produce individually designed pieces of furniture, specific 

groups of architectural woodwork, and timber frame building compo

nents. Tactile and visual sensation of these products will be evocative 

not only for those who choose to employ the facility but also for the 
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mastercraftmen, apprentices and designers who are employed there. 

The justification for such a facility is to impart new life to the 

noble tree. That silent witness to centuries of the earth's history. The 

tree does nothing but good, it gives off its bounty of oxygen while 

absorbing harmful gases. Its fruits feed us and its branches shade and 

protect us. And lastly, when weather and time bring it down, its trunk 

offers timber for our houses and boards for our furniture. It is the 

transformation of this magnificent product of nature that I will ex

plore.6 
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UNDERSTANDING 
THE 

TREE 



"There are two birds, two sweet friends, who dwell on the 
selfsame tree. One eats the fruits thereof, and the other looks on 
in silence." 

Mundaka Upanishad, III 



Since prehistoric times man has used the beauty and economic 

value of trees in commerce and art, for shelter and furnishings. Re

markable wooden artifacts preserved in Egyptian tombs are evidence 

to this fact. Scholars have probably reconstructed prehistory with 

disproportionate emphasis on the surviving stone and metal artifacts. 

We grossly underestimate the role wood played in early cultures, 

simply because the biodegradable evidence no longer remains.7 

But throughout the ages, mankind has looked to the tree to feed 
% 

not only the body but also the spirit. In the Garden of Eden, there was 

only one tree forbidden and with the eating of its fruit that first human 

pair lost their innocence. Also we are told that Isaac Newton, driven 

from Cambridge into the countryside by the plague, was inspired by 

the fall of an apple to formulate the law of gravity.8 

Yes the tree has stood as a silent witness to the history of man

kind. On a mountainous island, off of the coast of Japan, grow old 

cedar trees that have stood for many millennia, the wood resistant to 

decay, the nemesis of most trees. These cedars or "sugis" are over 
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forty feet in diameter and reach one hundred and thirty feet in the air. 

The California sequoia is a taller tree but does not reach the immense 

diameter to date. It is the diameter that indicates their age. The great 
9 

"sugi" cedars are said to be over five thousand years old. 

Wood evolved as a functional tissue of plants rather than as a 

material designed to satisfy the needs of woodworkers. Thus, knowing 

wood as it grows in nature is basic to working successfully with it. 

Trees spring from tiny seedlings only a few inches tall. From 

such small beginnings, great trees can generate. We must consider the 

tree at all scales - from the entire plant down to the individual cell. At 

the smallest level, understanding cell structure is the key to appreciat

ing what happens when wood is sanded across the grain, or why stain 

penetrates unevenly or why adhesives bleed through some veneers but 

not others. But to understand where feather grain is to be found, or to 

visualize a knots internal structure based on its surface appearance or 

to anticipate which boards are susceptible to decay, it is necessary to 

examine the structure of the entire tree as a living organism. 
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Despite their wide diversity, all trees have certain common 

characteristics. All are vascular, perennial plants capable of secondary 

thickening, that is adding yearly growth to previous growth (see figure 

1). The visible portion of the tree has a main supporting stem or trunk. 

If large enough for conversion into sawtimber or veneer, the trunk is 

often termed the bole. The trunk is the principle source of wood used 

by woodworkers, although pieces having unusual beauty and utility 

also come from other parts of the tree. The trunk has limbs, which in 

turn branch and eventuallysubdivide into twigs. This subdivision, 

carrying the leaves or foliage, is collectively termed the crown. But a 

casual glance hardly reveals the awesome complexity of the internal 

structure of these impressive plants. One can gain an understanding by 

exposing a crosswise surface of a tree trunk (fig.l). At the periphery 

of the log surface, the bark layer can be recognized easily. Within the 

bark, and comprising the bulk of the stem, is the wood, which is char

acterized by its many growth rings concentrically arranged around the 

central pith. Between the bark and the wood is the cambium, a micro
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scopically thin layer of living cells.10 

The tree stem parts are accumulations of countless cells. The 

cell is the basic structural unit of plant material. Each cell consists of 

an outer cell wall surrounding an inner cell cavity. Within some cells, 

there is protoplasm, while others are nonliving and contain only sap or 

even air space. 

Wood cells are typically elongated. The proportion of length to 

diameter varies widely among cell types, however, from short barrel 

shapes to long needlelike cells. The majority of wood is composed of 

longitudinal cells, whose axes are oriented vertically in the tree. The 

largest cells, as in woods such as chestnut and mahogany, are visible 

to the unaided eye, but most are too small to be seen without magnifi

cation. 

Scattered through the wood are groups of cells whose axes are 

horizontal. These groups extend radially outward from the pith and 

aretherefore called rays. Rays are like flattened ribbons of cells 

stretched horizontally in the tree, with the plane of the ribbon vertical. 
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The size of the rays varies according to the number of cells contained 

within them. Although individual ray cells and even the smaller rays 

are not visible to the eye, the largest rays of certain species, as in oak 

and beech, can be seen easily. 

Cells of similar type or function are collectively referred to as 

tissue, so we may refer to wood tissue or bark tissue. Bark and wood 

are both permanent tissues, for once formed and matured, their cells 

retain their shape and size. The cells of certain reproductive tissues 

can divide to form new cells. The growing tips of twigs reproduce, 

and their cell division is responsible for elongation of the tree's grow

ing points. All further growth of the tree is the result of thickness 

growth produced by division of the cambium.11 

Although apparently static, the tree has an amazingly dynamic 

internal system during the growing season. Water from the soil, carry

ing nutrients, enters the roots and moves upward through the wood 

cells to the leaves. Much of this water evaporates through the leaf 

surfaces; This transpiration helps cool the foliage. In addition the 
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leaves perform the supreme miracle of plants, photosynthesis, 

whereby water from the soil is combined with carbon dioxide from the 

atmosphere, catalyzed by chlorophyll and energized by sunlight 

(fig.2). This process has a double dividend. First, it adds oxygen tothe 

air while removing carbon dioxide, and it produces a basic sugar (C6 

H12 06) for the tree's own use. The sap (i.e.,the water in the tree plus 

any dissolved nutrients or other materials) carries this sugar down 

through the inner living bark to where it is used to build new cells in 

the cambium layer.12 

The cambial cells have extremely thin primary walls, and dur

ing the growing season their contents are quite fluid. As a result, this 

layer is unusually fragile, and bark will often peel away readily from a 

freshly cut log. During the winter dormant season, however, the cell 

contents thicken. The cambial layer stiffens and becomes less vulner

able to mechanical damage and if the tree is cut the bark usually re

mains firmly attached. 

This fact may be quite important to woodworkers. If a product 
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Photosynthesis: 
C02 + H 20-^C 6 H! 2 Oe+O2 

Carbohydrates 
distributed through 
inner bark 
Moisture upward — 
in sapwood 

Cambium 

Fig. 2 
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is being created where it is desirable for the bark to remain intact, the 

tree should be harvested during dormancy. If on the other hand, a 

product such as peeled poles for a log building is desired, they had 

best be cut during the growing season to permit easy separation of the 

bark. 

In the cambium "mother" cells, division takes place lengthwise. 

Of the two "daughter" cells formed, one enlarges to become another 

cambial mother cell. The other begins to mature into either a bark cell 

(if toward the outside of the cambium) or a new wood cell (if formed 

toward the inside of the cambium). Soon after formation - perhaps 

within a week - the new wood cell wall undergoes a sequence of 

changes. Its shape may change, eitherelongating, enlarging or both, to 

the shape of the wood cell type it will eventually become.13 

When the developing daughter cells have attained their ultimate 

size and shape, a secondary wall is added to the inner surface of the 

fragile primary wall. This wall which is permanent, becomes the 

dominant layer of the cell, and its formation forever fixes the cell size 
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and shape. There will never be any change in cell type or dimension, 

or in thickness of the cell walls. The secondary wall is built mainly of 

cellulose, long chain molecules that are strong and stable. The cellu-

losic structure of the cell is further fortified with lignin, the material 

that characterizes woody plants. 

During the last stages of this maturing process, most of the 

wood cells lose their living protoplasm and have only sap left in them. 

Some may still perform the function of conducting sap, even though 

they are no longer living. The function of these cells is simply to 

support the tree and in some cases to conduct sap. 

Understanding the tree is crucial to the art of woodworking. 

In subsequent chapters, I will draw conclusions from the structure of 

the tree and see how those conclusions relate to the design of the fine 

woodworking facility. 
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THE MAKING 
OF 

AN OBJECT 



"The mark of man is the refinement of the hands in action..." 

Jacob Bronowski 
"The Ascent of Man" 



The tree's destiny rest with the woodworker. Since the beginning of its 

existence, the tree's lively juices have nurtured its unique substance. A graining, a 

subtle coloring, an aura, a presence will exist this once, never to reappear. It is to 

capture this moment, to identify with this presence, to find this lasting relation

ship, to capture its spirit, which challenges the woodworker. 

I once read a story from Japan, of a young man from the country who 

went to the city and apprenticed himself to a woodworker. He was convinced that 

this was to be his life's work and his parents agreed. A simple fellow, he had 

great determination and capacity in his craft. Back in his village his parents 

awaited word of his progress. First a year, then another, and finally a third passed, 

but still no word. The city was not so far, they thought. Why can't he at least visit 

us? Then after five years, an envelope arrived. Hastily opening it, they found no 

letter; all it contained was a long wood shaving, ten feet long, neatly folded and 

perfect in every way, not a skip anywhere. The simplest of statements, it told all, 

like simple ink strokes in fine calligraphy. The father, immediately understand

ing, exclaimed: "Ah, my son has made it." There was great joy in the household 

that evening.14 
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Like all true craftsmen, a woodworker is totally dedicated, with a strong 

sense of vocation. Most often his craft has been handed down from generation to 

generation. His hands develop in a special way with intense and concentrated use. 

The flesh becomes stronger, callused and heavier in certain ares, better fitted 

tograsp and use the tools. 

The primary consideration in the working of wood is the wood itself and 

what it is to be used for. Coniferous or cone bearing trees, generally produce what 

is called softwood. Deciduous trees, or trees that lose their leaves during certain 

seasons, are usually classified as hardwoods. The terms hardwood and softwood 

refer to types of trees. Many hardwoods do indeed have surfaces that are very 

hard. Trees like hickory, mahogany, walnut and cherry have very hard surfaces. 

However trees like butternut and yellow poplar are classified as hardwoods but 

have surfaces that will dent easily. If you dug your fingernail into these two 

hardwoods, the dents would be just as conspicuous as one made on lumber of 

softwoods like Douglas fir, white fir or redwood.15 

Any wood that has a soft surface should never be sanded, because sanding 

tends to collapse the wood cells, creating grooves. Wetting, on the other hand 

I 

H 
E 

M 
A 
K 
I 
N 
G 

O 

F 

A 
N 

O 

B 
J 
E 
C 
T 

DESCHUTES RIVER FINE WOODWORKING FACILITY FAG E 17 



tends to expand the cells causing a grain rise. Wood with a soft surface should be 

finished by hand with a plane. With a hand plane a mirror finish is possible. 

With woods that have a hard surface, the problem is quite different, 

especially with woods that have figures or burls. A wood block plane will not 

give the mirror finish on hardwood as it will on softwood. It is almost impossible 

to eliminate the small "digs". A fine finishing paper is required and will do a 

better job than the sharpest wood plane. 

The selection of material becomes important, not only the type of wood 

but also the grain in the wood. Grain is full ofmeaning. It is not simply a direction 

in which you can plane easily or work easily versus another direction which will 

raise the wood and cause roughness. Grain is a part of the graphics ot the wood; it 

is how we use grain with its tensions and countertensions that gives meaning to 

shapes and creates shapes within shapes. You may make a rectangular object 

which appears almost oval because of the way you have turned the pieces and 

used the grain of the wood. Intentionally you give the rectangular shape a soft and 

friendly appearance. Whereas if you turn the pieces of wood the opposite way, 

this same rectangle will seem to have exaggerated, sharp corners. Strong woods 
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such as hickory are used for special purposes such as spindles. They can be made 

quite thin and present a delicate balanced appearance. A board can have a cross 

grain which, though handsome, makes it unusable where strength and solidity are 

called for, since this type of grain is susceptible to breakage. Old stock, even from 

dead trees, often has extraordinary character which young trees seldom have. 

Unfortunately, as trees age the fibers become weaker. Young hickory, for in

stance, is stronger than old hickory. The woodworker must continually weigh 

advantages and disadvantages to determine the best use for each timber.16 

In the making of an object, there are always the issues of proportion, scale 

and balance. In a traditional Japanese house, the proportions used have been 

perfected over many centuries. A variation in as little as a half an inch in the 

horizontal can mean a failure. Also, in the same way, one mismatched board in 

acabinet can be a disaster.17 

The final consideration in the making of an object is the finish. It is not 

only the mirror surface that counts, but the depth of the penetrating oil and final 

light protective coat. The woodworker must look deeply into the heart of the 

board. However sometimes the finest finish of all can merely result from aging. 
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For thousands of years, the working of wood was almost entirely done by 

hand. The large saw was often powered by the craftman's assistants or water-

power. However, the reality of this high tech age brings up the question of the use 

of machinery. Since man has total control over the final product, there should be 

no embarrassment with the use of modern machinery. A power plane can do the 

work in a few minutes what might take an entire day by hand. It becomes a 

question of responsibility and whether it is man or machine that controls the 

creative process. 

In the following sections of this chapter I will talk about specialized 

objects of furniture, architectural woodwork, and timberframe structures. 
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FURNITURE 

Fine furniture is a valued possession; a chair to rest the body, a table to 

share meals, a cabinet to organize and store belongings. These can be very inti

mate, personal objects or merely utilitarian and functional. Quite often the size, 

shape, texture and graphics of the graining govern the design and function of an 

object. Steadily a form evolves, much as nature produced the tree in the first 

place. The tree lives on in its new form. The parts are assembled, the joints 

designed and made ready to be put together. Solid wood moves and breathes. All 

of this must be considered. 

It is in the joinery that skill counts. The joints can not be too tight so as to 

split the wood and at the same time can not be loose. There are thousands of 

methods of joining several pieces of wood together (see fig.3 for examples), and 

all designed so that pressure due to drying need not be to serious and hopefully 

18 
will help strengthen the bond. 
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J o i n e r y  f o r  a  s o f a  f r a m e  
w h e r e  t h r e e  m e m b e r s  m e e t ,  
t w o  o f  w h i c h  c o n t i n u e  o n  a n d  
o n e  w h i c h  t e r m i n a t e s .  

d i  t i o n a l  
J a p a n e s e  
A r c h i  t e c t u r a l  
J o i n t s  
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TIMBERFRAME BUILDING COMPONENTS 

Timberframing is simply the best way to make a building out of 

wood. Its durability and tenacity are without question. It requires spe

cial skills and patience, simple tools used with precision. 

This ancient craft, with its celebration of craftsmanship and 

wood, has been experiencing an enthusiastic revival in the past 15 

years. In the modern timberframe, a sheathing and a rigid insulation 

sandwich called a "stress-skin panel" is used, leaving the elegant 

beamwork completely revealed to the interior. The result: structural 

skeleton, space definition and decoration. It is like living inside a large 

piece of furniture. 

Though today's timberframe is similar to its historical arche

type, the rest of the house is very different. The rigid insulation sur

rounding the modern frame makes the house energy efficient and 

comfortable. Large expanses of glass between the widely spaced 

timbers bring in heat and light. Instead of having numerous spaces 
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divided by partitions, most architects opt to let the timbers serve as 

space definition, dispensing with walls where possible and creating a 

sense of volume. The result: soaring, light-filled spaces with dramatic 

ceilings. The modern timberframe house is an echo of its proud ances

tor. It brings warmth, comfort, beauty and durability for today, with 

ambitions to be tomorrow's architectural treasurer.19 

T 
H 
E 

M 
A 
K 
I 
N 
G 

O 
F 

A 
N 

O 
B 

J 
E 
C 
T 

DESCHUTES RIVER FINE WOODWORKING FACIUTY PAGE 24 



ARCHITECTURAL WOODWORK 

Architectural woodwork is a product description and definitive 

explanation of a type of woodwork. It represents methods, techniques 

and design considerations which are tested under the specifications set 

forth in the Architectural Woodwork Institute Quality Standards Man

ual.20 

The Deschutes River Fine Woodworking Facility will produce 

architectural woodwork that includes "one of a kind" groups of stand

ing and running trim and casework. The designs will come from out of 

house, however all shop drawings and fabrication will take place at 

the facility in Bend, Oregon. The intent of including this component 

in the facility is to reach a broad spectrum of clients and to fulfill 

individual clients diverse needs. Since the practices used in architec

tural woodwork are exceedingly similar to furniture construction, the 

inclusion into the facility seems only natural. 
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EXISTING CONDITIONS 



Bend, Oregon is at the heart of some of the most diversified 

country in the west. This rugged land between the Rocky Mountains 

and the Cascade Range is a vast region of timberland, rivers, volcanic 

hot springs and high desert panoramas. Nestled on the east side of the 

Cascade Mountains, Bend straddles the Deschutes River. Receiving 

less than 13 inches of measured precipitation a year, Bend is located 

in high desert country at an elevation of 4,200 ft. above sea level.21 

Prehistoric hunters occupied this area seasonally each year for 

thousands of years. There is evidence that the hunters set up a tempo

rary camp each year on a ridge overlooking the Deschutes River. 

Archaeologists have found arrowheads and spear points fashioned 

from obsidian, a volcanic glass. Geologists agree that volcanic activity 

in the upper Deschutes country of Oregon was as spectacular as any in 

the Pacific Northwest.22 

Nathaniel Wyeth and his trappers possibly were the first non-

indians to see the Bend area when, late in 1834, they passed through 

the in search of beaver. During the mid 1850's emigrants from the 
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east, searching for quicker routes to the Willamette Valley, tried to 

shorten the trip and avoid hostile Snake Indians by traveling through 

Central Oregon. Few were prepared by the harshness of the high 

desert, some perished and many became lost. Probably the most fa

mous of the lost wagon trains was the Elliott Cutoff Party of 1853. 

They passed along the rocky apron of the Deschutes River on their 

waysouth to cross the Cascades south of Diamond Peak.23 

Cattle ranchers and,later, sheep ranchers were the first to settle 

in the Bend area. The abundance of timber directly to the west, the 

vast grazing lands to the east and the scenic rivers flowing through 

lava formations made this location quite idyllic. 

More recently, however, Bend has a population of 30,000 and 

offers many qualities and opportunities for contemporary life. Tourism 

is burgeoning in this beautiful country. On neighboring Mt. Bachelor 

the U.S. Ski Team has trained for the last 25 years. Fishing, hunting 

and hiking offer a variety of experiences. One of the Nation's largest 

nesting populations of osprey, as well as bald eagles are located within 
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this area. 

From this, one can see that Bend provides many opportunities 

for enjoyment, entertainment, and recreation to its citizens and a 

quality of life that is appealing to many. 

Historically timber has been a major part of Bend's economy, 

with 25 different species of trees within a 100 mile radius. However, 

for the last 15 years, logging has decreased steadily. It has been my 

intention to locate to the fine woodworking facility in this area for 

several reasons. The quality of life issues mentioned above are para

mount. Because of this quality of life, there is a large pool of crafts

man-artisans already living in the area. Lastly to help retrain a few 

displaced mill workers in a new trade would lend a smallamount of 

social significance to the project. 

The following pages include maps discussing such issues as site 

features, slope and views. Also included is a summary of climate 

analysis. 
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SITE LOCATION 
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PROGRAM 



"Man is on earth for a very short time, and he is not quite sure 
what his purpose is. Religion gives him his primary purpose. The 
permanence and beauty and meaningfulness of his surroundings give 
him confidence and a sense of continuity. So the question, what is the 
purpose of architecture? I would answer - to shelter and enhance 
man's life on earth and to fulfill his belief in the nobility of his exis
tence." 

Eero Saarinen 
"The Purpose of Architecture" 



SUMMARY OF PROGRAMMING PROCESS 

The method of programming I have chosen to explore required 

that ideas and information come from two basic sources, those being 

personal brain storming and case study research. Here is how it works: 

First, I establish a set of project goals. These goals reflect what 

I want the project to be in its final form. They must be relatively direct 

and specific and are ranked in a descending order of importance. 

Next, I develop a set of objectives for each goal. The objectives 

must be very specific in their intent and must reinforce the goal from 

which they were derived. These objectives are also ranked in a de

scending order of importance. 

Lastly, I assemble a set of concepts that derive from each objec

tive. Likewise, these concepts are ranked in a descending order of 

importance. Concepts, however, are supposed to reflect some architec

tural manipulation of process. For example, a concept can be a list of 

spaces that would need to be included to ultimately achieve some 
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goal. A concept could also reflect the treatment of space, such as 

materials used, lighting used, views provided and functional relation

ships with other spaces. Concepts can also reflect overall treatments 

such as climate responses like berming, shading, landscaping, and 

fenestration. Anything architectural in nature that could possibly 

reinforce anobjective and ultimately a goal can be a concept. 

I made two runs through this process. The first one was a result 

of personal brain-storming. Here, as many ideas as I could imagine 

were assembled and documented. Many ideas were listed more than 

once because many could apply to more than one goal. The second 

time through this process is were the editing took place. The editing 

eliminated duplication of ideas, placing the idea in its most valuable 

position only. The grounds on which the editing was based resulted 

from researching similar facilities and some personal feelings regard

ing my project. 

What resulted was a list of conceptual ideas ranked in a de

scending order of importance that reinforce the initial goals for my 

P 
R 
O 
G 
R 
A 
M 

DESCHUTES RIVER FINE WOODWORKING FACIUTY PAGE 35 



n 

project. This in turn becomes my building program. This program is 

then checked one more time against case studies and any holes that 

remain are filled as the spatial summary is assembled. These goals, 

objectives, and concepts are not discarded at this point, however. 

Instead, they are assembled and displayed so that they can be easily 

referred to when questions arise. They will also undoubtedly be added 

on to and edited again as design development continues. 
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GOAL #1 
Provide an environment for living 
and working. 

OBJECTIVE: 

Complete and ideal facilities 
for working. 

CONCEPT: 

Gallery for sales, exhibition, and 
office. 

OPftot, 

CONCEPT: 
Visitor interpretive center atentry 
to site. 

CONCEPT: 

Workshop compound. 

I " '  i ^  
6HCp6 
T 

CONCEPT: 
Separation of gallery and 
workshops. 
Noise i: 



CONCEPT: 
Large, open spaces to work. 

CONCEPT: 
Industrial forms and materials. 

a  
CONCEPT: 
Room for moderate expansion. 

CONCEPT: 
Scale to natural features -
2' diameter Ponderosa Pines. 

f t  
t 

CONCEPT: 
Use trees to frame views to 
building,entry, focal areas, etc. 

CONCEPT: 
Eliminate functional 
interference. 

L' . ' j  
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OBJECTIVE: 
Residence for the Owner. 

CONCEPT: 
Modest in scale but highly 
detailed. 

iiTi' idBHaLlMiLif 

OBJECTIVE: 
Residence for the Owner. 

CONCEPT: 
Three bedrooms, two baths, 
kitchen, living room, support serv
ices. 

CONCEPT: > 
Study, library, deck, fp 
two car garage. 

• 

CONCEPT: 
Privacy for Owners, 

f 1 IrXi 

CONCEPT: 
Take advantage of major views. 

CA6c*PV> R I -fmtsistoes 

i 
riTeaohzloR • 

CONCEPT: 
Take advantage of major views. 

CA6c*PV> R I -fmtsistoes 
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CONCEPT: CONCEPT: 
Integrate with site. Use indigenous materials. 

CONCEPT: CONCEPT: p 
Utilize forms,materials, scale, Use landscaping to help R 
traffic patterns, land use, building meet the ground. O 
established rythms, and ordering G 
grids. R 

y. A J A 
M 

CONCEPT: CONCEPT: 
Utilize imagery of "transforma Use timberframe to define 

tion". space instead of walls. 
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GOAL #2 
Provide a facility for the 
creation of furniture, 
timberframe building 
components, and 
architectural woodwork. 

OBJECTIVE: 
Complete and ideal facilities 
for craftsman to build furniture. 

CONCEPT: 
Separate workshops for chairs, 
tables, cabinets. 

CONCEPT: 
Wood storage for raw logs, and 

milled boards. 

X 

CONCEPT: 
Central machinery area. 

CONCEPT: 
Finishing department. 

> » •  
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CONCEPT: 
Drafting stations - dust and noise 
issues. 

0 

CONCEPT: 
Furniture and equipment stor

age and maintenance area 
should respond to character 
and qualityof other facilities, 
(materials,scale, etc.) 

OBJECTIVE: 
Provide a facility for creation of 
timberframe building components. 

CONCEPT: 
-Sawmill 
-Large open workspace 
-Finished component storage 
-Shipping 
-Drying kiln 

CONCEPT: 
Drying kiln could be fueled by| 
waste from sawmill. 

CONCEPT: 
Utilize drafting room in furni

ture shop. 
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OBJECTIVE: CONCEPT: 
Provide facility for construction Utilize areas common to 
of architectural woodwork. furniture construction. 

m m m  -

CONCEPT: CONCEPT: P 
Utilize a site within 10 miles of Utilize a location between R 
Bend. Northern Calif, and Portland. O 
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CONCEPT: CONCEPT: 

Individual shop areas for differant Large areas for monumental 
projects. projects. 
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GOAL #3 
Enhance and improve existing 
site and natural features. 

CONCEPT: 
Use landscaping to create and 
define many outdoor spaces. 

CONCEPT: 
Use landscaping to compliment the 
existance of hard elements. 

OBJECTIVE: 

Provide for landscaping. 

CONCEPT: 
Use lanscaping to define edges, 
paths, zones,etc. 

HUE 

CONCEPT: 
Use landscaping to add color, 
motion, smells, provide visual 
interest, and to lead visitors 
from one experience to another. 
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OBJECTIVE: 
Integrate water elements. 

CONCEPT: 
Use water to provide back
ground noise around workshops 

CONCEPT: 
Use water to add life to site. 

CONCEPT: 
Use water elements to define 
edges, paths, zones, etc. 

CONCEPT: 
Water elements provide spring and 
storm run-off drainage. 

CONCEPT: 
Use bridges as linkage to 

various site zone^_^ 
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GOAL #4 
Respond to Oregon's high desert 
country, harsh climate. 

OBJECTIVE: 
Respond to climate when siting 
buildings. 

OBJECTIVE: 
Use landscaping to reduce impact 
from climate. 

CONCEPT: 
Use trees as windbreaks. 

03 

CONCEPT: 
Use trees for summer shading. 

CONCEPT: 
Use water elements for cooling 

coouuq 
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OBJECTIVE: Concept: 
Incorporate daylighting and 
passive solar. 

Do not shade winter sun. 

CONCEPT: CONCEPT: 
Provide massive heat storing 
elements in building. 

Utilize skylights, light wells, 
clerestories, etc. 

<f 
I * M —ii x r 

OBJECTIVE: 
Minimize impact from snow. 

CONCEPT: 
Protect against drifting snow in 
parking areas and entries. 

p 
R 
O 
G 
R 
A 
M 

r 

DESCHUTES RIVER FINE WOODWORKING FACILITY PAGE 47 



OBJECTIVE: 
Minimize impact from wind. 

CONCEPT: 
Use support spaces as buffers. 

[ p n  n  n  

ci 1 
• 
n; 

CONCEPT: 
Use berming to lower building 
pro^ 

CONCEPT: 
Reduce fenestration in direction 
of prevailing wind. 

CONCEPT: 
Streamline building massing.^^ 

CONCEPT: 
Utilize below grade shop areas. 
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SITE FACILITY INVENTORY 

Interpretive Center 
Gallery 
Residence 
Furniture Shops 
Architectural 
Woodwork Shops 
Timberframe Shop 
Sawmill 
Wood Storage 
Parking 
Walking Pathways 

.5 acre 
1 acre 
2 acres 
3 acres 

3 acres 
3 acres 
4 acres 
4 acres 
1 acre 
Throughout 
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SPATIAL SUMMARY 

GALLERY 
Entry 
Reception 
Offices 
Restrooms 
Storage 
Display 

TOTAL 

150 s.f. 
100 s.f. 
200 s.f. 
200 s.f. 
100 s.f. 

1,200 s.f. 
1,900 s.f. 

INTERPRETIVE CENTER 
Display 200 s.f 

RESIDENCE 
Entry 150 s.f. 
3 Bedrooms 675 s.f. 
Kitchen 200 s.f. 
2 Bathrooms 250 s.f. 
Study 225 s.f. 
Library 225 s.f. 
Garage 650 s.f. 

TOTAL 2,375 s.f. 

DESCHUTES RIVER FINE WOODWORKING FACILITY 



FURNITURE / ARCHITECTURAL 
WOODWORK SHOPS 

Central Machine Area 2,500 s.f. 
15 Individual 
Workshops 4,500 s.f. 
Finishing Dept. 1,600 s.f. 
Storage/Shipping 2,500 s.f. 
Milled Wood Storage 5,500 s.f. 

TOTAL 16,600 s.f. 

TIMBERFRAME SHOP 
Central Work Area 5,500 s.f. 
Storage/Shipping 2,500 s.f. 

TOTAL 8,000 s.f. 

EXTERIOR SPACES 
Sawmill 4 acres 
Raw Log Storage 3 acres 
Sawed Timber Storage 2 acres 
Parking-Employees 
30 Spaces 9,750 s.f. 
Parking-Visitors 
10 Spaces 3,250 s.f. 

TOTAL SITE COVERAGE 450,525 s.f. (10.5 acres) 

Building Areas 29,075 s.f. 
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SPATIAL CHARACTERISTICS 

Gallery 

Function: Provide the initial access to the Owner and designers. 
Display of products will occur here and a view of the entire site 
should be offered. 

Hard Requirements: The Gallery must be easily seen from the ap
proach, parking areas and interpretive center. 

Soft Requirements: The Gallery space wants to feel warm and re
fined as this will usually be ones first impression of the facility. The 
materials used must reinforce this elegance in their appearance, color, 
and feel. This space will also benefit from the incorporation of day-
lighting, views, and landscaping. 

Spatial Adjacencies: The Gallery will want tb be closely related to 
the interpretive center and be easily seen from the parking area. 
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Residence 

Function: Provide the full time living area for the Owner. 

Hard Requirements: 2,500 s.f. of living area with a view of the 
entire facility for security reasons. 

Soft Requirements: Through the use of fine materials, detailing, 
lighting and careful spatial planning 
small, intimate and elegant spaces. 

Spatial Adjacencies: This area wants to be very private from custom-

lighting and careful spatial planning, create a space containing several p 

i K 
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Workshop Compound 

Function: Provide a complete and unique facility for the creation of 
various wooden objects. 

Hard requirements: Approximately 25,000 s.f. of working facilities. 

Soft Requirements: The workshops must appear light, airy, and 
cheerful andwill benefit from good day lighting and views of the river. 

Spatial Adjacencies: The workshops should be located in their own 
compound area of the site. Noise and dust will negative factors. How
ever the workshops should be accessible to visitors and within view of 
the Gallery. 
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CASE STUDY CONCERNS 

The case studies considered in this section range from ideologi

cal concerns about architecture to more pragmatic facility planning. 

These examples are presented in an attempt to achieve a better under

standing of the major implications and considerations of a form gen

eration for a woodworking facility and how they are addressed and 

solved in these different examples. 

The examples I will investigate are the philosophy of George 

Nakashima, and Mario Botta and the facilities of two successful 

woodworking shops in Montana. 

George Nakashima, his family, and fellow woodworkers create 

flawless furniture from richly grained, rare timber on a farmlike com

pound near New Hope, Pennsylvania. Tables, chairs, cabinets, and 

desks from this simple workshop grace executive boardrooms and 

mansions of the rich as well as modest homes of couples who prize 

excellence. Nakashima is a native of Seattle, Washington and a 

graduate of MIT in architecture. He has exhibited his woodwork at 
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many institutions including the Museum of Modem Art, New York; 

the Renwick Gallery, Washington,D.C.; and the Museum of Fine Arts, 

Boston. He holds a Gold Medal for craftsmanship awarded by the 

American Institute of Architects (1952), was named a Fellow of the 

American Crafts Council (1979), and is the recipient of the 1981 

Hazlett Award for the crafts given by the state of Pennsylvania for his 

contribution to the arts.24 
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Nakashima's philosophy of transformation can best be summarized in 

his own words from a passage taken from his book, "The Soul of a 

Tree". 

"My life has been a long search across the tumbling screes on 
mountain slopes around the world to find small points of glowing 
truth. 

Backed into a soulless steel and glass jungle which threatens 
the disintegration of our systems and institutions, we face an unknown 
future. With a prodigious drive we have built the first true megalopo
lis, but we have produced so little of any intrinsic value. There is not a 
single monument in recent centuries to express any sort of transcend
ing human will or soul. Taken as a whole, we have the poorest assem
blage of architecture in the history of man, without a single building 
of greatness. 

There are few to listen or to see, but a small nucleus of truth 
resides in the crannies of the world waiting for a receptive ear. The 
Karma Yogin, he who follows the path of action, understands the road 
that must be taken. We are on the verge of a great and heroic revolu
tion, a revolution of the soul-a revolution so vast and influential that 
the revolutions of the West, the French, the American and the Russian, 
will appear childish and impotent. The transformations stretch out into 
endless vistas before us. 

The transformation calls for the joining together of those who 
seek "something else," who aspire to new lives free from material 
desire, who can throw open their arms in charity and create purer 
forms than we have ever known. 

With so many people of good will searching for bits of light, a 
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great movement will one day arrive based on the union of total free
dom with a creativity that we cannot see or even conceive of. 

It is a difficult movement, a pioneering movement, similar in a 
way to that experienced by English settlers. The movement involves 
not only beating back the wilderness but also beating back the soulless 
urban jungles throughout the world. 

It is sad that when some movements arrive their time is already 
past. Such is the case with "modern" art. "Modern" architecture was 
interesting and exciting in the thirties, but by the eighties structures 
have become filled with dead forms. The new buildings do not have 
the staying power and catholicity of architecture during the truly great 
periods. 

The deep, rich movements, which produced the Dipylon vase, 
the Doric column, the Chartres cathedral, the Katsura Detached Pal
ace, all were significant in their youthful vigor and simple creativity. 
May we return to that spirit. It is not man's prerogative to destroy 
himself. We can only believe in the warm golden light in the darkness. 

Since I am a woodworker, the practical aspects interest me 
primarily. The materials used, the utility of an object, the forms devel
oped are vital. Thenecessary skills and resultant beauty must be there. 
Arts and crafts must be based on pure truth, taking materials and 
techniques from the past to synthesize with the present. We should be 
content to work on a small scale and integrally with nature and not 
violate it. 

In a personal way my family and I have gone underground, 
since we have little to relationship with contemporary mores, institu
tions, economy or systems. Ours is a search for pure truth in the most 
realistic of ways - the making of things. 

There was no other way for me to go but to go alone, secure 
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with my family, placing stone upon stone, seeking kinship with each 
piece of wood, eventually creating an inward mood of space, then bit 
by bit finding peace and joy in shaping timber into objects of utility 
and perhaps, when nature smiles, beauty." 25 

Personally, I do not agree with everything Mr. Nakashima has 

told us, but since his life has spanned half a century more than mine, I 

have a great respect for his thoughts and the change his eyes have 

seen. I do feel there have been great buildings designed and built 

recently. Some maybe not on the scale of the Parthenon but none the 

less great works. The work of Mario Botta is an example. Botta's 

buildings stand forth in our confusing present day world and create 

order and meaning. They are easily understood, remembered and 

fulfill man's need for orientation and identification. Botta's success is 

certainly due to this image quality. His works prove that we are not 

satisfied with architecture that is totally "functional" but we want that 

the buildings should tell us "where we are" and "explain" the world to26 
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us. According to Christian Norberg-Schulz; 

"Botta's houses and large scale buildings in fact appear as such 
explanations. With self assurance they stand on the ground, and rise 
up in space to form a distinct "figure". At the same time they commu
nicate with the environment to which they belong; a dialectical rela
tionship is created which reveals the landscape as what it is. Botta 
himself over and again emphasizes this aim. Thus he defines architec
ture as the "taking possession of a particularplace." "Taking posses
sion", however, to Botta does not mean dominance. Rather it implies a 
rediscovery of the site and the memories connected with it. Vernacular 
buildings always served this purpose, but in our time we tend to get 
alienated from our environment and as a consequence lose our own 
identity."27 
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A return to "architecture" is what Botta projects. As he 

states,"In the sixties architects fled towards other disciplines; sociol

ogy, for example, or urbanism - or in the "seventies semiology. "2And 

continues,"I think that above all man must look to his roots and his 

condition of being within his cultural and historic domain, in his own 

country." The phrase "in his own country" is important, because what 

Botta yearns for is an "establishment of a rapport between man and 

the elements of nature, of the countryside, of the different seasons, the 

values of the cosmos, the values of the sky." Some say that his build

ings illustrate that this rapport does not imply inert transformation, but 

rather it means a support and clarification of the environmental values.29 

Here we see a union of Nakashima's and Botta's ideas, that we 

should be content to work integrally with nature and not violate it. 

This will be the main thought I will take with me from these two great 

minds, and employ it in my project. 
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CONCLUSION 

The assimilation of all the information that has been presented 

in this thesis leads to certain conclusions for the project. The imagery 

for the Deschutes River Fine Woodworking Facility is a romance 

between craftsmanship and technology while creating a new life for 

the tree. The tree will be able to live in its new form provided by the 

conscientious designers and craftsmen. 

Choosing Bend, Oregon as the location for the facility was 

determined by several factors. First it was deemed economically 

necessary to have an outlet for the products, that would be a major 

urban setting. However, the facility's ties to nature warranted it being 

in a pristine environment. So consequently, the choice of Bend puts 

the facility at a 3 hour car drive from the Portland area and even less 

from Northern California. Bend's location in a fairly dry climate on 

the east side of the Cascade Range is also a large factor for a wood-
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working facility. It is better for furniture and wood products to be 

constructed in a drier climate and then taken to a more moist climate 

than the opposite. Moving to a wetter environment will only make the 

joinery tighten. To move to a drier climate could result in devastating 

cracks and checks. 

Locating the facility within 10 miles of Bend also has some 

historical significance. Bend's economy has been influenced by timber 

and sawmills since the town's conception. The fact that there is also a 

large number ofcrafts people living in the handsome shadows of Mt. 

Bachelor and the Cascades played a large role in locating the facility. 

The actual site was chosen for its beauty and natural separation 

of zones. Those zones being the industrial, residential and commer

cial components of the facility. The Deschutes River's meandering 

through the site does the job perfectly. Separating different functions 

was realized in the programming episode. 

Programming also will direct several aspects of the project in 

the design development phase to follow. Orientation of the buildings 
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will be deeply considered. Views of the majestic mountains and cool 

river will be paramount concerns along with daylighting and solar 

access. Choice of materials may become a regional issue in that the 

indigenous fabric has such an excellent texture it would be hard to 

want to contrast it. Sizing of spaces was done through a composite of 

programming and case studies. In design development we will see if 

these spaces are adequate and follow our programming goals, objec

tives and concepts. 
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* 

Minimum standards for hardwood grades 

jjjj>undard grade 

ifSSfSfiSR^B 
|Bjnrta and seconds 
'gftr'JPAS (two separate 
abrades combined fo-^y 
«||*nd told as one) *•-'•* 

A • ' 'c ft Firsts: . .y 4 to 7 ' J§.£-. J 
n "  9 1 H X  5  • ' • : $  8  l o l l  

6 In. x 8 ft. Of. Seconds: - 12 .0 15 ' f. 3 & < 
in. x 83H% 16 and over 4 

» *•> 

we • •• 
'^(giadcd on be si face) 

4- 6 f 4 X 5 " 91m *:' lloli 4 in. x 6 ft. or 91H% ,c v.. 2 , . e 12 to 15 J - 3 i 3  i n .  x  7  f t  . \  ,  • > * £  16 and over ;_v4 fx 
., v 1 '-^v clear 

3 in. x 4 ft. ••« <*** • ,S SlolO 
3 in * 3 ft ;• 11 to 13 

' • 14 and over > 5 JS 
. : ? n 

?<. v. 

i to 3' #v 
I 

4 and 5 " £-.2 / 
6 and 7 \ 

3 in x 4 ft. 3 in. x 2 ft 1 50% /•;' • 8 and 9 • $$*4 W, 
ft 10 and 11 m* 
% , 12 and 13 :-»%v 6 fo-

14 and over J p ?„• 

'May vary for some species 

HARDWOOD GRADES 
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Cost Chart for Imported Woods 
Comparative retail costs (per hoard foot) 

Bocote $ 1 1 to $ 16 
Brazilian rosewood $35 and up 

Caviuna $11 to S16 
Cocobolo $ 1 1 to S 16 

Ebony $20 and up 
Goncalo alves $4 to $7 

Kingwood $ 16 and up 
Mahogany (true and pseudo) $2 to $4 

Obeche $2 to $4 
Padauk $4 to $7 
Paldao $4 to $7 

Pernambuco $ 16 and up 

Purpleheart $4 to $7 
Putumuju $ 7 to $ 1 1 

Ramin $2 to $4 
Satinwood $7 to $ 1 1 

Teak $7 to $ 1 1 
Tulip wood $ 16 and up 
Zebrawood $7 to $1 1 

Note: It is difficult to quote prices because they are subject 
to daily fluctuations in the value of the U.S. dollar on the 
foreign market. 

IMPORTED WOODS COST CHART 
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Woods suitable for trim 

Species a*. Figure Grain Hardness 
Dimensional 
stability 

Paint grade 
finish 

Stain grade 
finish Remarks 

Ash white Creamy white to | 
tight brown \ 

High Open Very hard 10/64 in Raiely used Excellent Bold grain, springy and strong 

Beech White to reddish Brown Low Closed Very nard 14/64 in Excellent ijood Low cost low stability 

Biich. yellow 

•wch y*«ow teleci R90 
(heartwood) 

Bitch. yellow Select 
White (sapwood) 

White to dark red 

Oam red 

Creamy white 

Medium 

Medium 

Medium 

Closed 

Cloted 

Closed 

Hard 

Hotd 

Hafd 

12/64 in 

12/64 in 

12/64 in 

Excellent 

Roiely uMd 

Raiely used 

Good 

tacellant 

Excellent 

Wldety used 
Rich color 

Uniform appearance 

Buttefnut Pale brown High Open Medium 8/64 in Raiely used Excellent Rich appearance limited supply 

Cherry Reddish brown High Closed Hotd 9/64 in Rarely used Excellent Rich appearance 

Fx. Doogias (lai grain 

fir Douglas vertical grain 

Reddish ton 

Reddish tan 

High 

Low 

Closed 

Closea 

Soft 

Soft 

10/64 in 

6/64 in 

Fan 

Good 

Fair 

Good 

Low cost tendency to splinter, 
grain raises easily 

Good stability 

Louan Light 
Philippine Mahogany 

Light to reddish brown low Open Soft 10/64 in Fair Good Limited application for 
architectural woodwork 

Maple hard 

Maple soft 

White to teddish brown 

White to leddish brown 

Medium 

low 

Closed 

Closed 

Very hard 

Medium 

12/64 in 

9/64 in 

Excellent 

Excellent 

Good 

Raiely used 

Extremely haid 

Not widely used 

Oak. ted ptamsawn 

Oak. led riftsawn 

Oak. white ptainsawn 

Oak. white rlfnown 

Reddish tan to brown i 

Reddish tan to brown 

Greyish tan 

Greyish ton 

High 

low 

High 

Low 

Open 

Open 

Open 

Open 

Hard 

Haid 

Hdid 

Haid 

11/64 in 

5/64 in 

11/64 in 

7/64 in 

Roiely used 

Raiely used 

Rarely used 

Rarely used 

Excellent 

Excellent 

Excellent 

Excellent 

Excellent architectural wood, 
low cost widefy used 

Excellent architectural wood 
limited supply 

Wide tonge of grain patterns 
and colors 

Limited availability 

Pine Idaho 

Pine Northern 

Pine Ponder osa 

Pine, sugar 

Pine yellow snomeaf 

Creamy white 

Creamy white to pink 

light to medium pink 

Creamy white 

Pale yellow 

Low 

Medium 

Medium 

Low 

High 

Closed 

Closed 

Closed 

Closed 

Closed 

Soft 

Soft 

Soft 

Soft 

Medium 

8/64 in 

8/64 in 

8/64 in 

7/64 in 

10/64 in 

Excellent 

Excellent 

Excellent 

Excellent 

Good 

Good 

Good 

Good 

Good 

Good 

True white pine wide range of 
applications 

True white pine wide range of 
applications 

Mosl widely used pine wide 
range of applications 

True white pine wide range of 
applications 

An economical nara pine 

Poplar Pale yellow to brown 
with green cast 

Medium Closed Medium 9/64 in Excellent Good Ideal interior hardwood, 
excellent painfability 

Red cedar Western Light to dark red Medium Closed Soft 6/64 in Good Good High natural decay resistance, 
limited availability 

Redwood (tat gram 
(heartwood) 

Redwood vertical grain 
(heartwoodl 

Deep red 

Deep red 

High 

Low 

Closed 

Closed 

Soft 

Soft 

6/64 in 

3/64 in 

Good 

Excellent 

Good 

Excellent 

Superior exterioi wood. 
high natural decay resistance 

Superior exterioi wood 
high natuiai decay resistance 

Spruce SitVa Light yellowish tan low Closed Soft 10/64 m Good Good Limited availability 

Walnut Sapwood creamy white 
Heartwood medium to 
dark purplish brown 

High 

*• 

Open Hotd 10/64 in Roiely used Excellent Fine domestic hardwood 
extremely limited widths and 
lengths, high cost 

Tho chad hen been odapted from Gu*3e to Wood Specie* 
Selection incHxH'y sowing me mods treatment and hnahmg 
Courtesy Architectural Woodworv Institute Arlington Va 

Note The column headed Dimensional stability relets to the amount of movement possible m a 12 in wide Doard if its moisture 
content were to change from 10% to 5% ot vice verso Ihese dimensions lepresenl extreme conditions 
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Dimensional changes 

Fig. 5: Species corrections 
Species 7 8 9 

Meter Readings (%) 
10 12 14 16 18 20 22 24 

Birch 0.9 1.0 0 0 0 7 0 7 1.0 10 1.3 14 16 16 
Doufliea Pir 0 0 0.0 00 0.0 0.0 0 0 0.0 0 0 0.0 00 00 
Mahogany, 
African 0.7 14 16 2.0 2 8 3 2 3.6 3 8 3 8 3 8 3 8 

Mahogany. 
Honduras 0.3 0.3 0.3 0 4 0.6 0 5 0 2 00 -0 5 -1.0 1.5 

Mahogany, 
Philippine -1.2 -1.2 -15 •1.9 -2 4 2 8 -3 3 3 7 -4.5 -5 2 5 8 

Maple, hard 0 7 0 7 0 4 0.1 -0 2 -0 1 -0 2 0 0 0 2 0 5 1.0 
Oak. red -04 0 0 00 0 0 0.0 0 0 0 0 0 0 00 -0 2 0 0 
Oak, white -0 1 0 2 -04 0.5 0 5 -0 5 -0 8 -1.1 1.5 -1.8 2 0 
Pme. ponderosa 0 4 0 6 0 7 10 14 16 16 1 4 12 1.2 16 
Pine, white 00 0 1 0 2 0 3 0 7 1.1 13 1.3 12 11 04 
Poplar, yellow 0 1 0 6 0 7 0 7 1.2 16 16 16 1.7 2 0 1 7 
Redwood 0 0 0 0 0.0 0.0 -0.2 -0.5 0 8 -1 0 -1.0 -0 2 0 0 
Walnut, black 0 5 0 6 04 0 4 0 4 0.5 0.3 0 2 0.0 -0.2 -0 4 

Conductivity varies with different species All species compared with Douglas 
fir standard Example: When testing birch and meter reads 10%, look opposite 
Birch under 10%. Add 0 7% to meter reading for 10.7% For woods not on 
chart, use figures for species of similar hardness and grain configurations. 

Adjpitti from furniture and Cjhinet Mikmp by John I Keirer ®1983, Bcnncn Ik McKnifthi. feoni III 

Species 

Movement of 
12 in. wide board 
over 7% change in 
moisture content 

Hardwoods Radial Tangential 
Ash. white .14 in. .23 in. 1.6 
Basswood .19 .28 14 
Beech .16 .36 2 2 
Birch, yellow .22 .26 1.3 
Butternut .10 .19 1.9 
Cherry , .11 .21 19 
Elm, American .12 .28 2 3 
Hickory .22 35 14 
Locust, black .13 21 16 
Maple, sugar .14 .30 2.1 
Oak, red .13 .31 2.1 
Oak, white .15 31 18 
Sassafras .12 18 1.6 
Sycamore. American .14 25 17 
Walnut, black 16 23 1.4 
Willow, black .09 .26 2 6 
Yellow, poplar .13 .24 18 

Softwoods 
Baldcypress .11 .18 1 6 
Cedar, Alaska 08 .17 2.1 
Douglas-fir (coastal) .14 .22 1.6 
Pine, eastern white .06 18 2 9 
Redwood 

(second growth) 08 .17 2 2 
Spruce, Sitka .12 .22 1.7 

Imported Woods 
Khaya .12 17 1.4 
Lauan, Dark red . 1 1  .22 2.1 
Mahogany .14 .20 14 
Teak .08 .16 1.8 

Decimal equivalents 
03-V„in .125 — Vi-in 31-V„in 44-%,-in 
06 — V„-in .25 —Vi-in. 38-V, in 50-y,-.n 

' Ratio of tangential to radial shrinkage (green to 
oven-dry) indicates tendency to cup in datsawn lum 
ber Higher ratio means a greater chance of cupping 

MOISTURE CONTENT 
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COMPLETE 10" TILTING ARBOR UNISAW™ 18" ELECTRONIC VS SCROLL SAW 

Includes basic machine, motor and controls, "see-thru" blade guard. UNIFENCE'M, extension 
wing, combination blade, miter gauge, table insert, motor pulley (3/4' bore), set ot 3 matched 
V belts 

MODEL #40-601 

Motor single phase. 115 V solid state, 
electronic controlled, permanent magnet 

blade length 5' 
throat 
max thickness 
cutting stroke 
speed (csm) 
weight (lbs) 

18" 
2' 

7/8" 
40—2000 

132 
rii 

Includes basic machine, motor, steel stand, cutting strokes -per-minute digital readout, back up 
blade guide. 96 assorted metal and wood scroll saw blades, and blade changing tools 

15" VARIABLE SPEED DRILL PRESS 

MODEL #15-331 

Motor 3/4 HP, 1 phase,TEFC, 115/230 V 
speed (rpm) 1725 
capacity 1/2' steel, 5/8' cast iron 
column diameter 2-3/4' 
spindle speeds (rpm) 450 - 4700 
table aua 11" X 14" 

Includes basic machine and motor, belt and 
pulley guard, belt and motor pulley 5/8' bore, 
sett locking depth stop, depth gauge, selt-
ejecting chuck key. motor and controls, satety 
collar for head 

14" WOOD CUTTING BAND SAW COMPLETE 
WITH 18" RIP FENCE 

MODEL *28-283 

Motor 3/4 HP, 1 phase,TEFC, 115/230 V 
speed (rpm) 1725 
blade size 93 1/2" X 3/4 
length 94" max , 91-1/2'min 
blade to frame 13 3/4 
under guide and wheel 6 1/4 

speed (sfpm) 3000 
weight (lbs) 224 

Includes basic machine, motor with push button switch and resilient mount, enclosed stand 
chip chute, blade and belt guards arbor and motor pulleys and V belt, blade guides and wood 
cutting blade 

MACHINERY 
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MODEL #34-782 

Motor 3 HP, 1 phase,TEFC, 230 V 
speed (rpm) 3450 
arbor 5/8" 
max depth of cut 3-1/8* 
max rip to right 25" 
(with x long guide bars) 50* 
table size 20" X 27" 
(with extension wings) 36" X 27" 
weight (lbs) 469 



TWO SPEED HEAVY DUTY WOOD SHAPER 6" BELT /12" DISC FINISHING MACHINE 

MODEL #43-372 

Motor 3 HP three phase.TEFC.230/460 V 

speed (rpm) 3450 
spindle siza(furnlshed) 
travel 
speed (rpm) 

face size 
table size 
insert openings 
weight (lbs) 

1/2' & 3/4" 
3" 

7000/10 000 
3 3/4 X12 3/8X15/16" 

20* X 27' 

6 3/4". 3-1/2', 3", 1-3/8" 
409 

Includaa banc machine with tabla extension, deluxe lance guaid assembly. 3/4" aplndle. 1/2' 
spindle, 4-1/2' Sale Guard II,M spindle guard with bushing to also tit 1/2 spindle, table inserts, 

starting pin.2 speed spindle pulley and wrenches 

MODEL #31-730 
WITH #52-611 MOTOR 

Motor 1-1/2 HP, TEFC.1 phase 115/230V 
speed (rpm) 3450 
belt length 6" X 48 
belt speed (sfpm) 3030 
disc diameter 1 ?  

disc speed (rpm) 2100 

table size 7 3/8 X 14 3/4 
hit 4b out, 20 111 
weight (lbs) ?85 

Includes standard machine, two lilting tables 4 1/2 arbor pulley, guard tor arbor pulley, V-belt 
80-grit garnet belt and 50 gut garnet disc Willi stand motor and controls 

8" PRECISON JOINTER 14" COMPLETE RADIAL SAW 

MODEL #37-350 
WITH *52-671 MOTOR 

Motor 1 1/2 HP 1 ph. TEFC.115/230 V 
speed (1 pin 1 3450 
cut capacity 8 wide, 5/8 deep 
cutterhead speed (rpm) 5500 

number of knives 3 

diametei 3-3/8" 
table length 76 1/2 

weight (lbs) 335 

includes basic machine set oi 3 HSS Knives, cutterhead module, cutterhead guard with wrenches 

rabbeting ledge tilting lence. push block and two pulleys 

MODEL #33-082 

Motor 5 HP, 3 phase.TFfC 230/460 V 

speed (rpm) 3450 
arbor 1 

max depth of cut 4 1/8" 
with leal guard 3 3/8 
max depth of cut 45'bevel 2 5/8 
with leaf guard 3/4 
max rip to light 30 3/4 

ciosscut 17 3/4 

weight (lbs) 600 

Includes standard machine and motor with automatic electronic brake, blade guard with kickback 
attachment, retractable leaf guaid combination blade, rip position lock lor carnage, adjustable 
rrnsscut stoo and steel leos 

MACHINERY 
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OVERARM ROUTER 

MODEL *43-561 

Motor 2 HP, single phase, 230 V 
head travel 2-3/4" 

collets i/4- & i/2* 
atr pressure required (PSI) 90 

spindle speed (rpm) 9000/18000 

table size 17-5/8* X 23-5/8' 
weight (lbs) 445 

Includes basic machine with steel legs, motor 
with cord.switch and overload, completely 

wired, ready to mount on motor plate with 
supplied hardware, 1/4" and 1/2" collets, guide 
pins, and tool set 

16" ELECTRONIC VARIABLE SPEED 
WOOD LATHE 

MODEL *46-400 

Motor 1-1/4 HP. 115 V. DC 
swing ovei bed 16' 
swing over tool rest 12 

swing over outboard spindle 24' 
speed (rpm) 

300 - 2200 torward, 300 1000 reverse 
ram travel '3 1/8" 
weight (lbs) 485 

Includes machine, motor, cabinet stand, motor 
pulley and drive belt. Microprocessor Control 
Box, 2 part safety shield. inside and outside tool 
support bases, bed extension, inside trench 

curt tool support 6' tool support, drive center, 
cup center. 3' tace plate. 6' tace plate, manual 
and parts list 

MACHINERY 
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Dust-collection layout Sander and shaper storage Connect flexible hose 
to trunk with 
sanitary-T fitting 

Dust collector Exhaust bag 

"II 1 

Flexible 
hose 

3 in PVC trunk 

Tablesaw 
Sander Shaper 

^ Jointer 
All flexible hose is 
2-m except 3-m hose 
under tablesaw 

7VJ in. 

Workbench 

2-in. PVC trunk 
Milling machine 

Drill press Bandsaw Workbench 

66 in. 
118 in. 

165 in 

24 ft. lOVi m. 

DUST COLLECTION 
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EDGE SANDER 

13" X 5.9" PLANER COMPLETE 

MODEL #22 651 

Molor 

culling capacity 

max thickness 

teed rale (stpm) 

number ot knives 

table size 

weight (lbs) 

2 HP 1 phase, 230 V 

13 wide. 3/16' deep 

5 9' 

15-1/2 

3 
19 3/4 X 13" 

295 

Includes basic machine, molor with cord and switch and overload completely wired and ready 

to mount on moloi plate with supplied hardware, 3 knifecutterhead, set ol 3 knives, spiral in teed 

roll adjustable bed rolls, kmle setting gauge. set ol 3 V belts, and motor pulley 

MODEL #31-380 

Motor 
belt size 

belt speed (sfpm) 

platen straight side 

form side 

table size 

tilt straight side 

lilt form side 

1-1/2HP 115/230 V 1 phase 
4 X-132" 

3000 

5X50" 

5'X6" with precut 1' bead 

12" X 60' 

bias 10 across platen 

45" in 

weight (lbs) 400 

includes motor with magnetic start, steel legs 

50' graphite padded straight platen. 6' wooden 

form platen with precut 1' bead, steel straight 

platen guard, sealed ball bearing idler pulley 

and rubber contact motor pulley, two 12' X 60' 

high pressure laminate tables, belt guard with 

hinged dust spouts, 1 x-flex belt, and manual 
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2-1/4 HP PLUNGE ROUTER 

MODEL *R500 

Three way stop block can be adjusted for 
three different cutting levels. Externally 
accessible, self-disconnecting brushes 
Includes Guide holder, straight guide, 
roller attachment, template guide, 1/4" 
and 3/8 bit adapters 
amps 133 
speed (rpm) 22 000 
collet capacity 1/2 
plunge capacity 0-2 3/8 
weight (lbs) 11 

FINISHING SANDER 

MODEL #505 
amps 

orbits pei min 

pad size 

weight (lbs) 

2 3  
10 000 

4 l/2'X9 3/8" 
7 75 

3" X 24" WORM DRIVE BELT SANDER 

MODEL #504 
amps 

speed (rpm) 

weigh! (lbs) 

9 
1600 

14 

'PONY" STEEL BAR FIXTURES 

MODEL #53 
Fixtures to be mounted on a pair of 1/? ordinary black 
pipes to make a double bar clamp of any desired lenght 
3-1/4" between bars, 2-1/4" wide. Baked enamel finish 
One "set" makes one clamp. 

SPEED BLOC " FINISHING SANDER 

MODEL #330 
amps 

orbits per mm 

pad sire 

weight (lbs) 

1 2 
12000 

4-1/0-X41/2* 
3 75 
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3 1/4" PLANER WITH CASE 

'JORGENSEN" STEEL BAR CLAMPS 

amps 
speed (fpin) 
plane 
weight (lbsl 

JORGENSEN" HAND 8CREWS 

8-1/2" COMPOUND MITER SAW 
JOINTER / SPLINER 

MODEL #C8FB 

Features electric brake and 9 positive 
stops tor easy setting Depth adjustment 
bolt, safety guard, and carbide tipped 
blade are included 
amps 9 5 
arbor 5/8" 
speed (rpm) 4900 
capacity 45° 1 25/32 X 8-21/32" 

90° 2-9/16 X 8 21/32 
weight (lbs) 39 7 

MODEL #3380 
amps 5 
speed (rpm) 8500 
maximum depth 7/8" 
weight (lbs) 6 2 
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2101-2104 UNIFORM BUILDING CODE 

Chapter 21 
TYPE IV BUILDINGS 

Definition 
See. 2101. Structural elements of Type IV buildings may be of any materials 

permitted by this code 
TVpc IV constniclion shall conform to Section 2106 except that permanent 

partitions and members of the structural frame may be of other materials, 
provided they have a fire resistance of not less than one hour 

Structural Framework 

Sec. 2102. Structural framework shall be of steel or iron as specified in Chapter 
27 concrete as ui Chapter 26. masonry as ui Chapter 24. or wood as in Chapter 25 
and this chapter 

Exterior Walla, Opening* and Partition* 

S*c. 2103. It) Eitcrlor Walls. Exterior walls shall be constructed of nnncom 
bumble materials and shall comply with the fire resistive requirements MI forth 
In taction JO* aad IWbl* No 17.A 

EXCEPTIONS: I Nonbtanng walls framing on streets , or yardi having • width 
of si lew 40 feet may be unprotected when entirely of noncombustible material 

2 In uther than Groups H and I Occupancies catenor nonbeann| walls may be 
noocomtoustibk one hour fur resistive where unprotected openings are permuted 
and noncombustible two-hour fire resistive where protect ion of openings is 
required 

3 In Croups R. Division I. and B Occupancies exienor noncombustible bearing 
walls may be two-hour fire resistive where openings are permitted 

4 Approved fire retardani treated wond framing may be used wuhin the assembly 
of exienor walls as permmed by Exceptions I. 2 and 3. provided the required fire 
resistance is maintained and the exposed outer and inner faces of such walls are 
noncombustible 

5 Wood columns and arches coniomung to heavy timber sizes may be used 
externally where exterior walls are permincd lo be unprotected noncombustible 
construction or where one hour fire resistive noacombusuble exienor walls are 
permitted 

fb) Openings la Walls. Openings in extcnor walls shall conform to ihe 
requirements of Section $04 (hi and shall be protected by a fire assembly having a 
three fourths hour fire resistive rating when they arc less than 20 feel from an 
adjacent property line or the center line ol's street or public space 

No openings shall be permmed in exienor walls of Groups A. E. I. H and B, 
Divisions 1. 2 and 3 Occupancies less than 5 feet from the property line and no 
openings in Groups B, Division 4. R and M Occupancies less than 3 feet from the 
property line 

1(c) Partitions. Bearing partitions, when constntcted of wood, shall comply 
with Section 2316(d) 

Stak Construction 

Sat- 2104. SUITS shall be constntcted as specified in Section 2106 

120 

1M2 EDITION 2104-2100 

In buildings more lhan three stones in height, slam shall be constructed as 
required for l\pe I buildings 

Stain shall comply with the requirements of Chapter 33 

Roots 
Sec. 2I0S. Roof coverings shall be as specified in Chapter 32 

Hsavy Timber Construction 
Sec. 2106. (a) General. Deiails of heavy timber construciion shall be in 

accordance with the provisions of this section Unless otherwise specified, all 
dimensions arc nominal as defined in Section 2302 

(b) Columns. Wood columns may he of sawn timbei or structural glued 
laminated umber not less lhan 8 inches in any dimension when supporting roof or 
floor loads except as specified in Section 2106 (dl 

Columns shall be continuous ot superimposed snd connected in an approved 
manner 

(c) Floor Framing Beams and girders may b« of sawn umbrr or structural 
glu«d laminstad limhrt snd thall lw nut lata lhan 6 inches in width and not la» 
lhan 10 inches in depth 

Framed sawn limber or structural glued laminated limber arches w hich spnng 
from Ihe floor line and support floor loads, shall be not less lhan 8 inches in any 
dimension. 

Framed lumber or structural glued laminated timber trusses supporting floor 
loads shall have members of not less lhan 8 inches in any dimension 

Id) Roof Framing. Framed sawn lunbet arches ot structural glued laminated 
timber arches for rool consiructiun which spnng Irorn the floor line md do not 
support floor loads, shall have members not less than 6 inches in width and not 
less lhan 8 inches-in depth fot the lower half of the height and not less dun 6 inches 
ui depth for the upper half 

Framed sawn timber or siruciural glued laminated timber arches for roof 
construciion which spnng Irom ihe lop of walls ot wall abutments framed lumber 
or structural glued laminated limber trusses, and other roof framing wfuch does 
not support floor loads shall have members not less than 4 inches in width and not 
less than 6 inches in depth Spaced members may be composed of two or more 
pieces not less lhan 3 inches in thickness when blocked solidly throughout their 
intervening spaces, ot when such spaces art lightly closed by acontiouous wood 
cover plalc of not less lhan 2 inches in thickness, secured lo Ihe underside of the 
members Splice plaies shall he not less than 3 inches in thickness When 
protected by an approved automatic spnnklet system under the roof deck. framing 
members shall be not less lhan 3 inches in thickness 

(el Floors. Floor* shall be without concealed spaces Floors shall he of planks, 
splined or tongue and groove, of not less than 3 inches in thickness covered with 
I-inch tongue and groove floonng laid crosswide or diagonalls or fs-inch 
plywood or of plank not less lhan 4 inches in width set on edge close tocether and 
well spiked, and covered wiih I inch floonng ot 'Vinch plywood The lumber 
shall be laid so that no continuous line of joints will occur except a points of 
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2106 UNIFORM BUILDING CODE 

support Floors shall not citcnd closer llun inch 10 wails Such ' inch spacc 
shall bo covered bs a molding fastened In (he wall jnd so arranged lliai il will not 
obstruct the swelling or shrinkage movements of ihe Moor Corbeling ol masonry 
walls under floors may he used in piace ol such molding 

III Hoof Decks. Knofs shall be without concealed spaces and root decks shall 
be ol planks, splined or tongue and groove of not less than 2 unh thickness, or 
I 1j-inch tongue and groove plywood with exterior glue. or ol a double thickness 

ol I inch boards with tongue and groove joints, ot wnh siaggered joints, ol 
lumber not less than 3 inches nominal in width, set on edge close together and laid 
as required lor floors 

(fj Construction Details. Approved wall plate boxes or hangers shall be 
provided where wood beams girders or trusses resl on masonry or concrete walls 

Girders and beams shall be closely filled around columns and adjoining ends 
shall be cross tied io each other, or interned by caps or ties, lo transfer homomal 
loads across the joints Wood bolsters may be placed on lop of columns which 
support roof loads only 

Where intermediate beams are used to support a floor, they shall resl on top of 

the girders, or shall be supported by ledgers or blocks secure Is fastened to Ihe 
sides of Ihe girders, or Ihey mav be supported hv approved metal hangers inio 
which the ends of ihe beams shall be closely luted 

In heavy timber roof consuuciion. every rool girdei and at leasi esers alternate 
roof beam shall be anchored to Us supporting member, roof decks, where 
supported by a wall, shall h» anchored to such wall m intervals noi e«i>edin( 10 
feel, every monitor and every saw moth construction shall be anchored to the main 

toof construction Such anchors shall consist ol sleel or iron bolls of sufficient 
strength to resist vertical uplift ol ihe roof 

(hi Mechanically l aminated noon and Roof Decks. Mechanically lami 

naled floors and roof decks conforming lo Section 2516 ill mav he used as heavy 
timber floors or roof decks, provided the minimum thickness and other applicable 
rcquuements of ihe section are lollowed 

(i) Partitions. Partitions shall he of solid wood construction formed by not less 
than two layers of I inch matched boards ot laminaied construction of 4 inch 
thickness, or of one hour fire resistive construction 

(j) Stairs. Stairs shall be constructed with wood treads and risers of not less 

than 2 inch thickness, except where built on laminated or plank inclines as 
required for floors, when they may be ol I inch thickness or may he consinicted 

I as required in Type I buildings Stair sinngers shall he a minimum ol 3 inches in 
thickness and not less than 10 inches in depth 

122 

CODE ISSUES 

DESCHUTES RIVER FINE WOODWORKING FACILITY 



DESCHUTES RIVER 
FINE WOODWORKING 
FAOLIT 

QREGO 

• MXJL -

$ rfl 

| 
LI 

•••• — •••— — 



SITE/FLOOR PLAN c£ l r.v; -
••- i m . 





Sr 

J 

% * 1 



-*\c> 

i i 
/ 



A 'A18*22 IKA&l /i 

' .'vT '̂ 'W$\.' WJf̂  
.; 1-̂ 4 

hL\® a 

Eli 
i  /1 b /i 

gJO 
'/ _vaw 

 ̂i 

^1 
' — 

PUBLIC: ACCESS BRIDGE 

1 i * 
~rrrT_1T 

[ 
MW 

B*p¥m*9 _ b '1 T "* . a . . .  i b  ,V,-';V .̂̂ liya 

. * 

.... ;SL 
•  •  . . .  

•••> 

•: • j 4 

•:. - 1 :: fiSKatSCaal,, - .-.i, - 4 

M$f 



PUBLIC ACCESS BRIDGE 

* 

-1 I i t 
n 

i 

Bui m j 



F$SE A/CX3CA •••3RKM5 
PACI n 
ae ic dr©3c»s 



DATE DUE 

Demco, Inc. 38-293 

MDMTA MA 

'uu/b236 




