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ABSTRACT

In recent years, home modification bas played an increasingly important role in

the housing industry. Expenditures on renovation have cansistently exceeded thase spent

on new home construction during the 19905. And it bas huge potential to continuously

increase in the years to come. Renovators' do-it-yourself activities are efficient ways to

fulfill homeowners' psychological and physical needs and save expensive labour costs.

This research investigates not only the technology evolution of ten produets and

the installation processes that are frequentLy used by renovators, but aise the fundamental

reasons that drive the development of these innovations. It covers the technology trom

the beginning of this century to the latest innovations developed by manufactures in the

1990s. Additionally, it documents recent national and Quebec renovation market trends,

together with three post-occupancy studies which had been condueted in the Montreal

Area.

The study reveals that Many of the produets and installation process have been

greatly simplified and innovations in the renovation market could benefit renovators by

allowing them to undertake modifications themselves. Aise, the author suggests certain

guidelines for increasing housing affordability and new produets development.
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RÉsUMÉ

Au cours des dernières années~ les rénovations pratiquées dans le secteur résidentiel

ont occupé un rôle majeur dans l'industrie du logement. On a noté qul\ pendant les années

dix neuf cent quatre-vingt..~ les investissements consacrés aux rénovations de maisons

déjà existantes excédaient ceux dédiés à la construction de nouvelles maisons. Cette

ascension est appelée a continuer dans les prochaines années. C'est pourquoi le type de

rénovations ayant la capacité d'être exécutées par les propriétaires mêmes consistent en une

manière efficace de sastisfaire les besoins physiques et psycologiques des propriétaires. Et

ce, tout en leur permettant d'épargner de larges sommes d'argent qui seraient autrement

destinées à la main-d'oeuvre.

Cette recherche examine non seulement l'évolution technologique de dix produits

et des processus d'installation fréquemment utilisés par les rénovateurs, mais aussi les

raisons fondamentales poussant le développement de ces innovations. Elle couvre la

technologie datant du début du siècle jusqu'à nos jours. En supplément, elle montre les

tendances récemment retrouvées dans le marché national et québécois Trois études de cas

conduites dans la région de Montréal, pour lesquelles les rénovations ont pris place après

l'occupation des résidences par leurs propriétaires, complémentent aussi ce travail.

L'étude révèle que de nombreux produits ainsi que leurs processus d'installation

ont été grandement simplifiés. Elle démontre aussi que des innovations dans le marché de

la rénovation pourraient être bénéfiques pour les rénovateurs puisqu'elles leur permettraient

de prendre eux-mêmes en main les restaurations. Aussi, l'auteur suggère certaines lignes

de conduites afin de rendre les maisons plus abordables et d'améliorer le développement de

nouveaux produits.
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CHAPTER ONE: INTRODUCTION

Due to recent economic and socio-demographic changes~ housing renovation has

become increasingly important as an effective way to adapt to variations in family

composition and financial situation. According to a survey by the Canadian Mortgage

and Housing Corporation (eMHC)~ during the 1990s expenditures on renovation have

constantly exceeded expenditures on new home construction (CMElC, 1996).

Furthennore~ cMlIe prediets that the importance of renovation will continue to increase

in years to come. Home modifications not only fulfill homeowner's psychological and

physical needs, but can also contnoute to significant savings with respect to moving

costs.

Traditionally, interior modifications were the domain of professional contraetors

with special tools and specific knowledge to handle the complicated process. Many

households had to compromise because of the high expense and complications ofdealing

with those contractors. roday, many innovative quality prefabricated infill components

have been produced by manufaeturers an~ at the same time, sophisticated tools have

been invented, greatly facilitating the homeowners' participation in their home

renovation. In this researc~ the author intends to document the evolution of severa!

interior home improvement components and technologies that facilitate user

participation.

In this introduetory chapter the author wiil present the rationale for the study,

define innovation, state the research question, and the methodology uselL as weil as the

study's scope. It will be followed by a relevant literature review in the second chapter.



• 1.1 DEFINITION OF INNOVATION

•

An innovation can he recognized as such whenever it is perceived by renovators

as something new. The idea MaY have a long history, but still be an innovation ta the

renovator himself. In this regar~ there are certainly still renovators who rely on

contractors because they lack knowledge about the innovations mentioned in this

research. Innovations take time to become well-known through the media and in society.

The process of new produet adoption commonly moves through live stages: awareness,

interest, evaluatio~ trial and adoption. Successful innovation is that which is adopted and

used regularly by home renovators.

Some produets are adopted immediately, while others take a long time ta eam

acceptance. Success depends on several conditions. The first is that the innovation must

have an advantage over the existing produet. The greater the relative advantage

renovators can perceive in using the new produet, the faster the produet will he adopted.

For example, BOWPEX pipes otfer flexibility in the arrangement of bathrooms and

kitchens and it is much easier ta cut and conn~ therefore, this produet bas a high

relative advantage. The second condition is that the innovation must be easy ta

understand and use. Complicated operating processes dissuade many renovators from

taking risks. For instance, before the invention of PVC pipes, piping was the kind of

work most renovators would rather hire someone to do. The third condition is that the

innovation must be compatible with the lifestyle of renovators. Quebec, for example, bas

the highest proportion of renovators per number of bousebolds, because of the higher

unemployment rate and the more leisurely pace of lif~ which is rooted in the local

2
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culture. The last condition is that the innovation must have benefits which are observable

and descnoable to others. The painting roller is easy to operate and can reacn ceilings and

corners without the use of ladders. This easily-explainable advantage helped this produet

to gain immediate popularity.

1.2 RATIONALE FOR THE STUDY

Home improvement plays an enormously important role in the housing industry

and aIso in people's daily lives. It is an effective means ta accommodate changes arising

from the household' s socio..economic eircumstances and fluctuations in housing priees

and other extemal influences, 50ch as public decisions relating to land use or

transportation. Society bas undergone fundamental socio..demographic changes over the

course of the last five decades, and the result has been a radical shift in the way people

live and form households, work and enjoy their leisure, grow old and die.

Households of ail types - both family and non..family undergo numerous

changes in composition as they move from stage to stage in their evolving life cycles. No

household is a starie entity over the course of its life span. As Friedman et al. (1996) have

described:

New numbers are added through binh or a change in relationship;
Children manifest shifting needs as they grow older and then
eventually move out to form households oftheir own; members
depan through separatio~ divorce or death; sorne households
dissolve altogether, ftagmenting to form new associations and
domestic arrangements elsewhere.

In order to accommodate fluctuation in today's households as their situations change,

people have to choose between moving or home improvement. Sorne people will choose

3



• to alter their houses because ofthe high cost of moving or because they just do not want

to undergo the psychological challenge ofchanging residence.

Even for people who stay at the same bouse, few will be satisfied with their

dwelling over a long temL Since home builders supply mass housing projects which are

designed without taking iuto consideration the specifie priorities and personal

expeetations ofeach home owner, normally the houses do not have enough flexibility to

enable homeowners to easily adapt them to their persona! choices and particular

requirements (Friedman, 1991).

At sorne point in time, a household may desire sorne additional or different

features (e.g. ceilings, storage places, flooring or wiring) which are not provided by the

current dwelling, indicating a gap between the aetual and the preferred level of housing

assumption (See1c, 1983). There May be severa! reasons for this gap. First is a change in

the household's family make-up; when the composition of a household varies, the

funetion and space ofeach part of the house will be different. An adjustment is therefore

necessary to meet the needs ofa changed household. The second reason is a change in the

household's financial situation. When a homeowner has an increase in financial resources

that are oot adequate for moving to a oew dwelling, home improvemeot becomes an

optimum option for improving the quality ofthe household's life. The third reason is the

household's change in taste and preferences and the last reasoo is outside factors, such as

housing priee variations or public decisions related to land use or transportation.

•



• 1.2.1 National Renovation Market

A census presenting the renovation industry in economic terms from Canada

Mortgage and Housing Corporation (CMlIe) and Statistics Canada shows that while in

1997 renovation spending increased 9.4 percent compared to that of 1996, renovation

expenditure in 1998 will increase to $23.4 billion, which means another 6.7 percent

increase compared to 1997 (Fig. 1.1). This number account for more than half of the total

spending on residential construction and it is the eighth time that renovation spending

surpassed new construction since 1991.

billions of$
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Fig. I.f The expenditure on renovation has been consistemly higher in the
1990s than that ofnew construCtiOfL (Source: CMHC. 1997)

•
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• Three in four households spent money on renovation. Two thirds (12.0 billion) of

the total homeowner expenditure is estimated for contraeted work and other hired labor,

compared with one third ($6.0 billion) for separately purchased rnaterials (CMHC, 1996).

Another Statistics Canada report, The Size of the Underground Economy in Canada,

states that contraet work could he underestimated by twenty percent and that "the

underground transactions related to home renovations possibly escaping measurement in

the official GDP could he up ta 51695 million in 1992"(ClWHC, 1996).

A 1993 study conducted by DR! Canada and McGraw..Hill states that "'in 1992,

real residential investment expenditures were $32.8 billion at 1986 prices, which

represented 5.9 percent of real Gross Domestic Product." The study finds that ·'about 30

persan years of employment are created for each million dollars of new residential

investment, and that 1.5 million dollars of GDP (mastly in wages and profits) are also

created for each million dollars of new residential spending. The residential renovation

industry is growing at twice the rate of new construction and creating (dollar for dollar)

jobs at more than twice the rate of new construction." In 1992, Clayton Research

Associate projected that the sile of the residential renovation industry would increase to

more than 520 billion by the year 2001.

How do homeowners spend their renovation doUars? Homeowner renovation can

he divided into five categories: renovation and alterations, structural additions, repairs

and maintenance, replacement of equipment, and new instaIlations. Aecording to the

Statistics Canada survey of recent years, renovations and alterations aecount for the

largest eategory.

•
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Renovation and alteration are detined as work done that was intended to

upgrade the property, rearrange the interior space or modemize existing facilities. It

includes jobs such as remodeling rooms, adding or replacing doors and windows,

renovating exterior walls and upgrading insuIatioIL Repairs, replacement and

maintenance Mean expenditures made on existing structures or pieces of equipment to

keep them in good working condition and appearance sa as to maintain them in as new a

condition as possible. This category aIso includes repairs done to broken, damaged or

malfunctioning comPOnents of the structure or equipment. New installations include the

installation of equipment which did not previously exist on the property, or which was

installed as an addition to the equipment on the property (CMHC, 1994). In 1994,

renovation and alteration represented the largest portion of renovation expenditures (Fig.

1.2). Canada Mortgage and Housing Corporation's publication iVational Renovation

additions
23%

r.novltlons and
literations

St%

repllc.m.nt of
.qlllpm.nt

11%

Fig. /.2 Where the homeowner 'enovalion dollar goes.
(Source: CMHC. /994)
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• Markets 1995 bas a section which reports on the top 10 renovation jobs in 1992,

presented in Table 1.1.

RANK AGGREGATE EXPENDITURE
( SMILLIONS)

Renovation-interior only 2523
Structural extensions 1433
Renovation-bath exterior and interior 1376
Renovation-exterior only 998
Heating and air condition 827
Outdoor patios, fences, driveways and 736
in-~ound swimming pools
Roofing-complete or partial 735
Painting·-interior and exterior 656
Hard surface t100ring and carpeting 648
Plumbing 464

Table /./ Top {en renovationjobs in 1992 as listed byG\lHC
(Source: O/He. 1994)

In the 1990s, the contraet business (which is defined as including both material

and labor) has started ta drop in value in the renovation industry. The main reason for this

drop is assumed to be quality prefabricated do-it-yourself materials. With the

development of contemporary technology, these infill components have become

extremelyeasy for homeowners to assemble by themselves. Tools used for renovations

are relatively easy to operate compared to earlier equipment. Thus, by using do-it...

yourself methods, households can not only save on renovation expenditures, but they cao

aIse obtain satisfying quality and style.

•
8



• In 1991.. national contract wode covered two thirds of the renovation dollar while

the other third was done by homeowners. But since 1994, the contractor's business has

continually decreased while the do-it-yourselfexpenditure bas increased ( Fig. 1.3).

-/' ~ -.--- ............
--...........

----- ~-

8

4

1

10

14

12

Sbillions
18

2

o

l--contract --material total expenditure 1

Fig. f.l Total expenditure on housing renovQtion.
(Source CklHC. /995)

CMHC's Market Analysis Center predicts tbat the residential renovation industry

will expand with an improving economy, a recovery in housing markets and somewhat

higher costs for renovation projects. The momentum of economic recovery and an

•
improved job market will boost consumer income, confidence and spending (CMHe,

1996).

9



• 1.2.2 Quebee Renovation Market

In Quebec, renovation spending bas exceeded new construction spending since

1992. In 1997 and 1998, spending on residential renovation bas grown ta twice the

amount spent on new construction. Although residential renovation spending reached 5.5

billion in 1997, it kept on increasing to 6.0 billion in 1998 (Fig. 1.4). Over the last

decade, renovation bas represented between 50 and 70 percent ofresidential construction

(bilons of $)
1-------------------------

1

1

SI

4..Jr-

1

--------------

o
1.1 1113 1_ 1_ 1117 1_ 1111 1113 1_ 1117

1_ New construction _ Renovation 1

Fig. /. 4 Renovation spending in Quebec.
(Source: CJlfHC. /998)

spending. Over the business cycle, renovation bas shawn greater stability than new

•
construction. Consequently, the proportion of renovation work in relation to total

residential aetivity bas a strong tendency to increase (CMlIe, 1998).

1.6 million bouseholds in Quebec spent 5.9 billion on renovation in 1998, which

10



• represents 71.5 percent of the national renovation spending. Over 70 percent of

households in Quebec participated in the renovation industry each year since 1990 (Fig.

1.5), while in other provinces the percentage was from 73 to 77. The average spending of

these households is $3191, while the figure is 53082 in Ontario, $2455 in British

Columbia, 52306 in the Atlantic region and $2199 in the Prairies. Renovations and

modifications account for the largest field of expenditure in home improvement. Table

1.2 shows the renovation expenditures ofQuebec renovators.

non-renOYltor

28.5% ,

1-renoy_tor - non-renOYltor 1

Figure /.5 Percentageofpeople who renovate.
(Source: CWHC. 1998)

Addition and improvement 3000$ 30.8%
Renovations and modification 3724$ 38.2 %
Replacing new eqUÎpment 2363 $ 24.2%
Repair and maintenance 662$ 6.8 %
average 3191 $

Table 1.2 Average spending ofrenovators.
(Source: CMHC. 1998)•

II



• The contractor. however, received only one-fourth of renovation jobs in 1998

while 7S percent of the jobs were done by the users themselves (CMHC, 1998). In 1990,

just 32 percent of renovators participated in the renovation work. This is a concurrent

trend with the increase in renovation expenditures. The CMHC's intensive survey in

1991 (Fig. 1.6) specified Quebec's top 10 renovation jobs by order of expenditure

amount.

heatlng Illr cond. __...

gara..&carports ._••

'Indlclplng •••••

pilnting..d. & Int. ••••••,

rooftng compJpart. ••••••

structural.lets• •••••••11
outdoor patfOl,1tc. •••••••••

renoVltion..n&fnt. ••••••••••••_

rwnovatlon-earfor ••••••••••••••

renovdon-interfor !!!!!!!!!!!!!!I!!!!!!I!!!!!!I!!!!!!L---!
o 100 200 300 400 500 100

(millions of $)

Fig. /.6 Top 'en renovationjobs in 1990.
(Source: CMHC. 1993)

Housing market trends have been changed during the 19905. Renovation has

become the main player instead of new stock construction. Moreover, interior renovation

and alteration cover the largest part of renovation activity in the statistics ofboth Quebec

and Canada In fac~ in almost all parts of Canada, the interior is the place where

• households spend most oftheir renovation dollar. Contractors' business is being replaced

12



• by home renovators' do-it-yourself activities. The tendency is even stronger in Quebec.

Therefor~ it is necessary to find components and technology improvements that

homeowners can use in their post-occupancy modifications.

1.3 RESEARCH QUESTION

In order to encourage people to participate in interior housing renovatio~ it is

important to have a better understanding of produets and their technological evolutioo.

This understanding can aise inspire manufacturers and help them to find out the

breakthrough point of new product development. Therefore, the central question of this

research could he posed as follows:

How bave the tecbnology and instaUation processes of certain interior components
been evolved and improved for home renovaton?

1.4 OBJECTIVES

The specific objectives ofthe research are:

1. To examine the relevant documents and statistics related to renovation expenditures

tendencies.

2. To study and understand theories, motives and practices of user's participation in

home modification.

•
3. To document the innovations in certain interior renovation components of each period

throughout the century and to determine the factors which drive these innovations.

13
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•

4. To tind out and document the latest technologies and products that can facilitate

renovators' post-occupancy interventions.

1.5 SCOPE AND LIMITATIONS

Housing renovation is a vast and diverse field. In broad terms, it includes interior

and exterior categories. Each category a1so contaios different sub-categories. However,

mis research. will concentrate on severa! interior components that will be selected by

certain criteria.

The author will document the history of selected produets, tools and main

procedures used in interior housing modification; the latest produets will he documented

based on the product literature. For obvious reasons, il is beyond the scope ofthe present

research to question the validity and authenticity ofvarious technical statistics offered by

the manufaeturers. After mis exposition, an analysis will be fonnulated conceming the

main factors that drive the innovations, why and how users would beneflt from dO-Ît­

yourself interventions. Due to time-budget-personnel constrains, codes which affect the

technology breakthroughs, also the economic evaluation ofproduets and their benefits are

beyond the scope ofthis research.

14



• 1.6 MEmOOOLOGY

The research will be conducted in three stages:

Stage one:

The author will identify the information and statistics related to the current

renovation market. The emphasis will be on the Quebec market. Through the analysis of

these data, the contemporary market trends will he detennined.

Stagetwo:

In tms stage, the author will review recent post-occupancy studies in the

Montreal region. The work orPierre Teasdale and Martin Wexler in 1993, Dr. Friedman

and Cammalleri's post-occupancy evaluation based on the Grow Home projeets and the

research of Aurea A. Rios in 1995 will be introduced. Through these direct observations

of the modifications performed by the owners, the most popular types of work for home

renovators will be identified.

Stage three:

According to analysis of the renovation market and post occupancy studies, the

author will determine which target components of interior housing renovation renovators

most like to do themselves. Then the evolving history of selected produets, related tools

and installation processes will be explained and analyzed. By comparing contemporary

and obsolete technologies, renovators can understand to what extent these produets and

technologies facilitate do-it-yourselfrenovation.

•
IS



• 1.7 OUTLINE OF THE THESIS

This thesis includes five chapters. Chapter one is the description of the research

subject and the study rationale. At the sante time~ the research question., investigation

scope and objective of the study are also outlined. Finally~ the methodology applied to

conduct research is aIso formulated.

The second chapter is the introduction of three recent post-occupancy studies

which document different types ofmodifications that happen during a family's life span.

The third chapter introduces the history of produet development and the factors

which influence innovations, including the evolving role ofthe basement and innovations

in housing technology. Aise, this chapter cantains a briefdescription of the development

ofthe do-it-yourself movement in North America.

The fourth chapter is the investigation of the evolution of 10 interior produets

chosen by the author. As weil, this chapter indicates the MOst important innovations and

analyzes the motivating factors behind these technological improvements through the

description ofproduet development history.

The fifth chapter provides concluding observations from the investigation and

outlines recommendations for ways that housing can be designed and construeted to

allow for user interventions.

•
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CHAPTER TWO: POST-OCCUPANCY ADAPTATION STUDIES

Since World War IL Canadian housing stock has undergone significant change.

Much of this change came about through the introduction of new fonns ofhousing: high­

rise apartments in the 1960s and townhouse and condominium ownership in the 1970s

(Bunting & Kesik-Delfgaauw~ 1989). However~ over the last decade the investment in

renovation ofthe existing stock has grown rapidly.

Morris & Winter (1975) found that family norms and cultural norms are two

criteria used by families to judge their housing conditions. Families evaluate their

housing more or less continuously as ta whether it is commensurate with cultural norms

as they live their daily lives. Family norms may or may not concur with the cultural

nortnS. Thus~ the family uses adynamie process ofevaluation of the quality and quantity

of its housing environment in terms ofa balance between the two norms.

Whenever the family's housing deviates far enough from the norms ta

significantly reduce housing satisfaetio~ housing adjustment behaviour (charaeterized by

Morris & Winter as the behaviour of families attempting ta meet changing housing needs

as they grow and decline) will tend to occur. Residential renovation that includes work

intended to upgrade the property to acceptable building or living standards~ to rearrange

the interior space or to modernize existing facilities is one of the behavioural patterns of

housing adjustments.

In order ta have a thorough understanding of types of physical and functional

changes renovators have made ta their dwelling as an adaptation ta family dynamics~

three regional post-occupancy adaptation studies are reviewed. AlI the studies were

condueted in the Montreal area. The purpose of this chapter is to determine the factors



• tbat instigate the modifications and the types of interior alteration renovators tend to

undertake MOst often. The observations ofthese reviews guide the author in selecting the

products that have been studied in chapter 4.

2.1 NOTRE DAME DE GRACE

•

In 1993 Teasdale & Wexler studies la families in the Notre Dame de Grace

neighborhood ofMontreal, composed ofteenagers and young adults~ who had owned and

lived in the same single-family dwelling or complex for approximately seventeen years.

They concluded that modifications are motivated by the individual's changing

needs. These needs are made up of four categories. The first is elemental nee~ which

involves physiological and physical needs associated with shelter, health and security,

such as eating, breathing, being protected from the natural elements (rain, snow, wind).

The second is funetional need, which includes the need to be able to engage in individual

or group activities as effectively as possible~ and in light of which certain charaeteristics

of the environment should be given priority, such as the relation between the rooms, the

use assigned to the rooms, and the shape of the rooms. The third is psychological ne~

which consists of the sensory, emotional, symbolic and cognitive levels: at the sensory

level, there is the need to control the quality and quantity of immediate stimuli (noise,

arder); at the emotional Level there is the need to experience the pleasure of being in an

environment which one deems beautifu~ pleasant, aesthetic and stimulating; at the

symbolic level there is the need to he able to identify oneself symbolically with a place

(territory) which one considers one's own and the need to be able ta communicate, using

18



• this place and the objects it contains, with the rest of society; at the cognitive level there

is the need to be able to understand, to gel one's bearings and to feel at home in one's

environment, as weil as the need to develop, learn, grow, and to aetualize one's total

potential in one's environment. The fourth eategory of need involves the need to have

social contacts. The environment cao exercise influence on the number and the quality of

these social contacts (Teasdale &. Wexler, 1993).

According ta Teasdale and Wexler' s point of view, renovations happened

because of external and internai reasons. The extemal reasons for residential renovation

are certain demographic changes (e.g. growth in the number of people living alone,

growth in non-family households, inerease in the age of the population) as weil as certain

economic changes (i.e. the inereasingly large number of unemployed youtl\ the

impoverishment ofelderly people) that are exerting additionai pressures on the dwelling.

The internai reasons come from variations inside the family (e.g. the arrivai of a

baby, losing a parent, the transition from childhood ioto adulthood, sharing the same

dweUing with an adult who is not a member of the same family), which motivate

individuals to become aware ofnew needs concerning their dwelling. These various types

of needs, 50ch as needs for privacy, for identification, to be able to personalize one's

space, or ta have social contacts, also exert pressure on the use of a dwelling's inside

space.

As a result, the modification of the dwelling is usually the result of a repetitive

process offive stages (Fig. 2.1): becoming aware ofone's needs, retlection, identification

ofthe components relevant to the situation and planning the action, action and evaluation.

•
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• One example from their case studies shows the modification of a dwelling in order

to accommodate the variation ofthe household (Fig. 22). The basement was constructed

while the father was unemployed to rent ta visitors when bis daughter and her spouse

retumed and lived in the basement bedroom. The following year, the daughter and her

husband and child moved out ta set up their own home. However, eight years later they
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• Fig. 2./ Dynamics ofthefamily. residential adjuslments anddwelling adaplahility.
(Source: Teasdale & Wexler. 1993)
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• moved back because of financial problems. On their retum, the father converted the

basement ta a complete adjunct apartmen~ adding an additional bedroom and a kitchen

ldining roomlliving room (in ather 3, Fig. 22). Five years later still, the daughter and

son-in-Iaw divorced, leaving the daughter and granddaughter in possession of the

basement apanment.

, .
Fur_ce -_.-.
Room

o

~
Ot ,3

( '001111

After moving back in 1978,

bedroom, living room and ki~chen

(other 3) vere added by 'etber

02. The ares vas p4r~ially

finished as a famil7 room and

had been rented out during Expo

67.

• Fig. 2.2 The basement was converted imo an adjunct apartmentfor the daughler
andgranddaughter. (SoUTce: Teasdale & We:cler. 1993)
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• In another case (Fig. 2.3), the household expanded the common or collective

space after the children had departed. In this househol~ the son and the eldest daughter

both left their parents' home when they grew up and were going ta get married. After

their departure, the son's bedroom was converted into a family rcom, a storage area and a

cold room to use the space more efficiently; the eldest daughter's bedroom was modified

into a den opening onto the kitchen to create more space for the kitchen area.

Location of previous stair loina

to the basement. It vas

completely ramoved to ..ke the

living rooM DOre us.ble •

...~~..,Kitchenvas completely redone

and a new window 1natalled.

Dcu&heer'a bedroom

vas canvened mto a

sittiDa rOOlll open1n& anto

1tit.chen•

ta replace stair previously

loc.tad between daughter1s

bedroOD (now the sitting rooœ)

and the kitchen.

• Fig. 2.3 Another exampfe ofhow residents modified the dwel/mg.
(Source: Teasda/e & Wex/er. 1993)
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• These space changes brought about Many other a1terations: the former stairs ta the

basement were demolished in arder ta enlarge the usable space in the living rcom and a

new basement stair was constnleted just beside the new den; the kitchen was completely

renovated and even the exterior window was replaced to make the kitchen brighter.

Furthermore, the departure of the children also Led ta multipLe adjustments to acquire

more or different space for the remaining children.

According ta the scenarios documented in their research, the most popular

modifications that people like ta do are fumishing basement rcoms with wood, ceramic

or vinyl tiles, upgrading or modifying the kitchen, changjng the location of the basement

stair or ilS railing/balustrade, instaIling partitions to create anather rcom, adding

woodwork and adding storage place.

The maturing of the younger generation is one of the MOst important reasons

behind a homeowner'5 modification work. ln one case, the departure of grown up

children MaY create sorne spare bedrooms for the household. Ta use the space more

efficiently, renovators may modify it for other uses, for instance as pan of the living

rcom or as storage space. In another~ if the grown up children are not independent

enough to live aJone, the arrivai oftheir spouse and children would create an urgent need

for more livable space. The basement is logically the best place for adaptations to family

variations.

•
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•

2.2 NARROW-FRONT ROW HOUSING

Friedman and Cammalleri (1992) did their post-occupancy evaluation of

atfordable projects based on the Grow Home concept in 1992. They found that even after

only a few months foUowing the projeets' construction, significant amounts of work had

been done by the occupants. The study round that 39 percent of respondents' basements

had already been finished and work had mainly been done in the basement. The most

frequent work was drywall for the finishing of the exposed structure ceiling, partition~

electrical wiring, tloor finishes, wall finishes, insulation, and rough plumbing.

Furthermore, 83.8 percent of the respondents were planning to do work, 60.8

percent of these planned modifications were ta be in the basement, 23 percent on the first

tloor and 16.1 percent on the second. The MOst signiticant modifications planned for the

units were found in the basement, where 61.5 percent ofthe items mentioned were related

to major modifications such as an additional play room, toilet, storage place or bedroom.

The type of modifications planned for the above-ground tloors were quality upgrades and

kitchen renovations (Friedman & Cammalleri, 1992).

Rios (1995) did a post-occupancy study of two projeets of affordable, single

family row houses in Montreal. Approximately 140 units were surveyed and twenty-four

thorough interviews were condueted in order to gain a better understanding of the

households' housing attitudes and preferences and to observe the kinds of modification

performed by the owners.

During the investigation, she found that 88.7 percent ofthe households had made

their first modifications during the tirst year ofoccupancy, which indicates tbat the post-
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• occupancy adaptation began immediately. The modification happened in almost aIl the

moms inside the house (Fig. 2.4). One homeowner erected a wood balustrade and added

a wood tloor in the living room in order to separate it from the dining room (Fig. 2.5);

another modemized the kitchen by changing the original closet (Fig. 2.6).

1&.
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Fig. 2.4 Post~ccupancy modifications. by room..
(Source: Rios. /995)
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Fig. 2.5 One homeowner erected a woodbalustrade and addeda woodfloor
in the living room. (Source: Rios, /995)

Fig. 2.6 One homeowner's modifications in the kitchen.
(Source: Rios, 1995)
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Fig. 2.7 Post-accupancy modifications. byfeature.
(Source: Rios. /995)

If the modifications are arranged by feature, painting, electricaI, floors, storage,

and ceilings are the most popular kinds ofwork tbat occupants like ta do inside the bouse

(Fig. 2.7). The reason is not only sa that the occupants can differentiate their own bouse

from the others and provide sorne kind oforiginality and personalization ta the house, but

aIso because the work itself can benetit their daily life. Sorne homeowners gave up

certain modifications like changes in floors and plumbing, even if they were the planned

modifications, because these were difficult features to change.

The researcher aIso found that the most popular place for modifications was the

basement The ope~ unfinished basement offered the residents sufficient tlexibility to fit

• any kind of need that happened in different periods. Homeowners engaged in basement

27



• modifications because of the need for space and a1so the need for establishing a

separation between fonnal and informaI activities, the desire to upgrade the resale value

of the house, and the appearance of the area They treat it as a way to expand their

houses.. 76.6 percent of the households finished and adapted the original unfinished

basement with drywalling wor~ partitions, floor finishing, ceilings, or lighting fixtures.

Fig. 2..8 illustrates some ofthe ceilings, flooring, partitions, and staircases that renovators

have added to their basement to transfonn it into a livable place.. Fig. 2.9 ilIustrates the

additional storage space renovators have built

More than haIf of the residents (56..7 percent) encountered difficulties in making

modifications to their bouses. Lack of money, lack of skill and lack of time were the

typical obstacles that prevented residents from making modifications.

In her conclusion, Rios states that the high participation of residents in the

modification of their bouses demonstrates that people have a strong tendency ta adapt

their living environment.. Homeowners undertake hoUSÏDg modifications as a way ta

overcome the failure of their house to fulfil their needs and expectations~ and ta add the

signature of their own personality, providing a degree of originality to the house (Rios,

1995).. On the other hand, homeowners are willing to intervene in the arrangement of

their spaces because it is an affordable alternative ta moving or professional contract

renovation..

Rios' study clearly reveals that partition walls, electrical wiring, flooring, storage,

ceiling, plumbing and kitchen cabinets are all among the most POpuIar work that

renovators like to do.. Also, the basement is the place where most of the modification

• happens..
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•
Fig. 2.8 ResidenlSfinished and atfapledthe origina/ly unfmishedbasement with drywalling
work. partitions. floor finishing. ceiling and lightflXtUTes. These are eramp/es ofopening
or demo/ishing the wall in the basemenl srairs to malce the room look more spacious.

(Source: Rios, /995)
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Fig. 2.9 Examp/es ofstorage spaces in the basemenl crealedby residents.

(Source: Rios~ /995)
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• 2.3 CONCLUSIONS

The bouse is the largest investment that bomeowners will make in their life and

the place in which household members spend most of their rime. Therefore they will do

whatever they can to improve the quality and comfort of their dwellings. Functional and

psychological needs. which drive renovators' modifications, last as long as they own the

dweUing. The motivation to renovate starts even before they move in. The types of work

depend on their needs and their financial situation. Certain types of modification worl4

like ceilings, partitions, electrical wiring, fioor finishes, storage, rough plumbing, happen

frequently. Furtbermore, renovators have a strong will to undertake modifications even if

they can not accomplish part of the work because they lack knowledge about the latest

do-it..yourself products, skill or tîme. Their unachieved renovation goals create a huge

potential market for the manufacturers of renovation products. How ta develop

innovative products which require less skill and rime is a great challenge and opportunity

for the manufacturers.

•
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CHAPTER TOREE: BACKGROUND AND FACTORS
INFLUENCING PRODUCT DEVELOPMENT

3.1 INTRODUcnON

The building industry in Canada bas been dominated by builders who run small

firms, although sorne large-scale builders emerged after 1945, especially in apartment

construction and in large suburban developments. The government bas tried to join the

industry as a developer, but these efforts have never ended with a satisfactory result

(CMllC, 1994). After World War II, the nature of the industry was shaped by a number

of factors that distinguished it from other industries. Buildings were construeted on site

across a vast country instead of being manufaetured centrally and transported to

purchasers. Demand for the produet varied from single family dwellings in ditTerent sizes

to apartment buildings across the country. Technical innovation was unstable because of

cyclical demand for the produet, while the industry was highly flexible and responsive.

These charaeteristics shaped the way the building industry responded to

technologicaI change. Construction efficiency was important for builders because most

relied on interim financing during construction, which meant that an efficient

construction period would result in cost savings. Tberefore innovations that brought

faster completion of projects were accelerated by the market. For the same reason,

developments which reduced demand for skilled labor were also welcomed.

Ideas for new produets and construction techniques come from a variety of

sources, but mainly ftom manufaeturers ofbuilding materiaIs, equipment, the Technical

Research Committee of the National House Builders' Association (now Canadïan Home



•

• Builders' Association) and ftam the public settor: e.g. the National Research Council of

Canada (CMHC, 1996).

Innovation trends in the 19905 move to the renovation market as changes in the

global economy transfonn people's daily lives. Government budgeting for deficit

reduction bas lead to eut backs in social services and jobs; international trade agreements

have created new sectors of employment in sorne countries and eradicated many jobs in

others; recessions and sluggish ecooomic growth have weakened the confidence of

investors, employers and everyday consumers; the restructuring of Many traditional

areoas of commerce bas resuited in redundancies and unemployment for many who

thought they had job security (Friedman et al., 1996).

AIthough a lot of efforts such as unit size reduction and increasing community

density have been made to improve the atTordability of housing, more and more people

have to depend on the modification of oid houses to meet the changing needs of the

growing family white adapting to the existing economic situation. The need to renew

existing housing stock plays an important role. Renovation expenditure has repeatedly

surpassed new construction spending in many provinces and will keep on being a main

player in the industry. The do-it-yourself possibilities for home renovators are largely

dependent on innovations in the produets. Technological improvement can oot ooly

irnprove the living environment of the households, but also decrease the renovation cost

by doing part ofthe job by themselves. In the 19905, ManY innovative produets have been

invented and the processes of many interior post-occupancy modifications have been

simplified for do-it-yourself renovators. Sorne of the produets that have been developed

in recent years will be introduced in the following chapter•
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• This chapter cantains four sections. Ailer this brief introduction, the second

section explains the evolution of the Canadian basement as a catalyst for produet

innovations. The third section describes the do-it-yourself movement in North America,

and the forth section introduces the main innovations in the housing industry between

1900s and 19905.

3.2 THE DEVELOPMENT OF THE CANADIAN BASEMENT AS A CATALYST

FOR PRODUCT INNOVATIONS

•

The basement bas existed for over a century and bas recently undergone an

interesting transformation. Not only can it be used as a living, work and storage spact\

but also it is one of the most important elements in adaptation to family change. More

housing modifications happen in the basement than in any other rcom, and Many are

completed by do-it-yourself home renovators. The desire for basement modification is the

catalyst for produet innovation. The various categories of do-it-yourself produets are

most often used in the basemen~ and the technological improvements have continued to

help home renovators in their dwelling modifications.

In the early part of the century, the basement (cellar) was simply an excavation

under the ground and mainly used for storing wood for the long winter months (Hawkins

& Abbe, 1948). It usually had an earthen floor, and unfinished brick walls, was damp and

rather dark. The fumace or heating plant were installed there and the oid heating system

and pipes would take up considerable space. Fig. 3.1 shows the use of a basement during

this period.
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• Since the 1930s and 1940s, the replacement of old furnaces by more efficient

heating systems offered additional space for homeowners. Basements were put to other

uses, for example as a wood- or metal-working shop, photography darkroom, recreation

room or laundry room. This was also brought about largely by improvements in heating

units and laundry facilities, which aIlowed the basement ta he cle~ airy and pleasant.

The basement of this era usually had a concrete floor, was moderately dry and weil lit.

The unused space was no doubt devoted to miscellaneous storage. Fig. 3.2 shows the

same basement as shawn in Fig. 3.1 which was remodeled in the 1940s. Fig. 3.3 shows

different uses ofthe basement in the 1940s.

A basement is usual1yessential and is often built in the same size as the other

floors, for severa! reasons. First, it provides usable space and insulation for the whole

building without adding tao much construction expense. Secondly, reducing the size ofa

basement by 30 percent does not decrease the cost ofexcavation accordingly. Also, any

•
Fig. 3.I Traditionally. the basement was only the location
ofthefire·wood stockpile.
(Source: Hawkins andAbbe. 1948)

3S

Fig. 3.2 Part ofthe sanre basement after remodeling.
(Source: Hawkins andAbbe. 1948)
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Fig. 3.3 The different uses ofthe basement in lhe 1940s.
Left: A laundry room was put in one basemenl.

(Source: Hawlcins andAbb~ 1948)
Above: Part of the space was used as a worlcshop.

(Source: Dunham & Thalberg, 1945)

water pipes or drains in the unexcavated area would have to he weIl insulated against

cold weather. If this area were enclosed with solid masonry walls and opened ioto the

cellar, it would have the required heat, but these walls alone would he expensive.

The basement was first formally designed as a living space in the 1960s (CMHC,

1994). This was made possible by improving in the technology ofheating systems. The

use of small 5ized electrical heating plants changed the basement environment and

enlarged the usable space in the basement (Fig. 3.4). In this period the basement was

excavated to half the depth ofthe old type and the other half was built above the ground.

Normally it was unfinished or simply finished, for the purpose of giving people a variety

of choices. Because it was not urgent to finish this additional usable living space, more

people started ta malee modifications by themselves, mainly to save on labor costs. In the

19805, owning a house again became a difficuIt-to..attain dream. More homeowners
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• started to use the basement as a living space for younger generations who could not

atrord to buy their own houses, or as a work-place for a home business (Fig. 3.5).

In the 1990s, because of the continuing economic recession, renovation spending

bas surpassed expenditures on new construction. Many builders leave the basement

unfinished in order ta lower the selling price and to give new homeowners more

flexibility to meet their different needs. Mainly because of this tlexibility, basement

modification accounts for the majority of home renovation work. Flooring, ceilings,

additional storage space, new toilets (bathrooms), wiring, painting, and installing

partitions are common projects in the basement ofMany households.

•

Fig. 3.4 The basement was used as a second living
room.

(SoUTce: Hawkins andAbbe. /948)

Fig. 3.5 Examples ofbasemelll use in a Grow Home
Project. (Source: Rios. /995)

Lower right: an example ofafamily room crealed by
a homeowner.
Lower left: anfami/y working-place modifiedby the
homeowner.
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• 3.3 THE DEVELOPMENT OF THE DO-lT-YOURSELF MOVEMENT IN

NORTH AMERICA

•

In the early 20&h century, the aetivity ofhome modification was oot very popular.

Most ofthe produets were difficult to install and the processes were too complicated for

the average homeowner to bandle. Most homeowners relied on the skills and expertise of

professional craftsmen and contractors. Interior decorative work called for the special

abilities of painters, wallpaper hangers, plasterers and tile-setters. In addition to having

the siriUs to execute remodeling projects, these craftsmen were familiar with the basic

tools and requisite materials and knew where and how to purchase them. Many middle­

class homeowners were more interested in the professional quality of the results than in

the technical process itself: Few households assumed that they could make improvemeots

on their own (Goldstein, 1998).

The invention of prefabrieated Gypsum wallboard eliminated the traditional steps

used by carpenters and plasterers to create smooth wail surfaces (lester, 1995).

Bathrooms and Idtchens became the standard-bearer of modemization in many homes.

The appearance of porcelain and ceramic fixtures, toilets, bathtubs, fioor, and wall tiles

encouraged homeowners to transform their bathrooms ioto idealized havens of sanitation

and cleanliness. Manufaeturers of gas and electric appliances presented kitchens as

models of efficient workspace, promoting built-in cabinets and standardized appearance

(Cow~ 1995).

World War il and ilS socio-economic etTects accelerated the growth of a home

improvement infrastructure and helped to bring about innovations in materials and

38



• construction techniques. Manufaeturers of building materials, appliances and home

fittings gradually provided improved produets to consumers, otTering them new

possibilities for transforming their home. More and more manufaeturers $larted to

advertise their produets such as floor coverings or decorative finishes. Many magazines

also began to provide more information about home remodeling and improvement. AlI of

these factors combined to create a home improvement infrastructure that changed the way

people viewed their homes, sowing the seeds of the do-it-yourself ethic. Sorne

bomeowners $larted to show a great interest in handicrafts and workshops. Dreams of

improved housing and a fulfilling family life, along with a growing market of materials

and power tools, increased the will to have a better living environment. At the same time,

war-time experience predisposed home owners ta undertaking renovation on their own by

providing them with skills and confidence needed to make their 44American Dream" ioto

a rea1ity. War experience gave servicemen not ooly the ability but a1so the desire to

improve their surroundings (Wright, 1992). Home improvement began ta assume a self­

conscious character and to have a place in Canadian culture. Although many

manufacturers and dealers had already begun to develop tools and materials for do-it­

yourselfers before the war, the technology was greatly developed ooly in the postwar

period. Many manufaeturers $laned to convert their wartime manufaeturing facilities to

peacetime uses, while Many wartime industries redesigned and repackaged their produets

to meet the needs of home renovators. This transformation greatly increased the

possibilities for do-it-yourself projects. Traditionally, the hardware industry produced

facilities for professionals and speciali~ but in arder ta seek a larger market for their
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• goods, producers started to provide products and kits that greatly simplified jobs for the

do-it-yourselfer.

ln the 1960s and 1970s, home owning men were keeping on learning from easy­

to-follow instruction manuals, how-to magazines and even tips ftom neighbors or

hardware salesmen. Manufaeturers began to promote a wide range ofproducts. They also

encouraged wornen to get involved in remodeling tasks. By suggesting that "even a

wornen can do it," advertisements sometimes meant ta show users that the renovation

would be an easy job. Due ta the feminist movement in the early 1970~ new lOnds of

instruction manuals appeared on the market, aimed especially at female do-it-yourselfers

(Webb & Houseman, 1973).

In the 1980s, when the number of buildings being construeted started ta decline,

many manufacturers replaced their warehouse-type stores with layouts resembling

supermarkets. Sorne campanies even added home-decorating produets. A number of

small restoration-orientated businesses were aIso established.

In the 1990s, the renovation industry plays a major role in the housing industry.

Home improvement depots, on various scales, are full of sophisticated t001s and wide

varieties of products. For example, detail-sanding power tools enable quick achievement

ofperiod effects. With accessories such as scraper attachments, they allow for careful and

accurate paint removal on items such as furniture. For the less-skilled individual, a

variety of ready-made and kit restoration produets have made it easier in the 19905 to

achieve even classical and Vietorian Decorate efTects. Pre-cut wooden moldings make it

possible to recreate and install old-fashioned fittings without special woodworking know-
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• how or tools, while imitation moldings and omamental "plasterwork" made of

polyurethane and plastic offer the look ofsomething 01d, but require little rime or effort

Many stores have emerged selling Many kinds of restoration produets. At the

same time, ordinary hardware stores~ home centers and home warehouses bave expanded

to include many restoration-related goods among their general home improvement

supplies.

Another advantage for the do-it-yourselfer in the 1990s is that the media is joining

in promoting the trend. Starting from 1973~ a monthly newsletter The Old-House

Journal: Restoration and Maintenance Techniques for the Antique Bouse began to

provide regular articles about home renovation (Jester~ 1995). Starting in 1979, This Old

Bouse from PBS~ provided a weekly program to introduce renovation processes. Using

detailed step by step explanations, this program continues to show the public oid and new

techniques, materials and effects.

3.4 THE EVOLUTION OF HOUSING CONSTRUCTION TECHNOLOGY

DEVELOPMENT

Although the infrastructure of Canada's housing industry was formed during this

perio~ it is bard to tind any impressive construction innovations before World War II.

The industry developed very slowly and builders were satisfied with the balloon-frame

with plank sheathing. The basement was only used for coal or as a root cellar. Walls were

usually uninsulated and attics were~ insulated at best with 2 inches of mineraI wool or

• lime-treated wood shavings. There was little awareness of air/vapor barriers. Ceilings
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• were tinished with lath and plaster. Kitchens were built with few appliances and cabinets

like dressers were built on site with a painted finish. The bathroom was always fumished

with three pieces. Siding was aften clapboar~ applie~ trimmed and painted on-site using

scaff'olding. Gravity bot-air furnaces heated MOst homes. Brick and stucco dominated in

many areas. But there were still sorne technology improvements. By the beginning ofthe

1940s, the horse-drawn scraPer was totally replaced by bulldozers. Basement concrete

blocks gave way to site-mixed pure conaete., with site-built board formwork. The boards

were then reused as wall and roof sheathing. And the tirst transit-mix and the tirst oiled­

plywood forms were already being used by a few industry leaders. Tilt-up, precutting and

...stationary assembly line processes also gradually came inta use (CMlIC, 1994).

World War II and its aftermatn affected the housing industry in a dramatic way.

Primary because ofthe angoing transformation ofthe Canadian economy from a resource

base to a service and information base, a large segment of the population shifted trom

rural areas to major cities. On the other band, newer immigrants rushed to cities for

employment opportunities in contrast to the pre-War waves of immigration to the rural

area for fanning land. This growth led to a massive expansion of Canadian suburbs and

created large demand for new housing (CMHC, 1994).

The "baby boom" generation began to enter the bousing market in the late 1960s

and 1970s, initially as singles desiring their own apartments and increasingly thraugh the

19705 and 1980s as young families seeking a first home. This 100 to successive peaks in

apartment construction and suburban development. After steady growth in the tirst two

decades after the War, the mid...60s to 80s experienced a roUer coaster economy.
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Global economic trends intruded on the housing markets unexpectedly in the

1970s. The OPEC energy crisis, initiated in 1973, led to temporary shortages of certain

produets, a rapid shift in fuel use from oil to natura! gas and electricity, and a switch to

energy-efticient construction practices.

The post-war era was not only a booming period for the housing industry, but it

was also a ftuitful period for innovations. Many industries that once produced materials

for the war turned to consumer goods. For this reaso~ Many factory...based innovations

came about and the efficiency of industrialized tract building operations was greatly

improved.

A number of new ideas about housing technology were developed and major

changes took place in the way in which housing was built. Pre-tinished aluminum and

PVC siding was widely accepted in a very short time after ilS invention. Its easy

installatio~ reasonable priee and low maintenance were much appreciated by builders

and homeowners because before the beginning of 1950s, options for house cladding were

limited to masonry veneer, stucco, or site-painted wood siding. Ali of them were labor...

intensive and builders had to pay more to hire professionals. The advent of aluminum

windows changed the convention that homeowners needed to paint the windows every

few years. The manufactured wood window ofthe period tended to swell easily and stick,

and often became discolored or rotted after a few years because of exposure to cold

weather. Windows were no longer high maintenance items. The window with aluminum

dressing was further diversified in a range ofnew styles and designs to decorate houses.

Gypsum board was another revolutionary innovation in this period. It was

invented in the early 1960s and saon become widely used in interior partitions. It can he
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instaUed once the interior partitions are in place. The joints between the sheets are taped

and plastered to provide a smooth surface. This revolutionary invention totally changes

the way the interior walls are built: wet plastering used to he highly skilled and labour

intensive work. In 1955 plasterers made up about 7 percent of the total cost of on-site

labour, whereas today thi5 bas dropped to less than 1percent.

Winter construction developed in the 19605 and tram then on builders could work

through the whole winter: concrete with special formulae could be poured in cold

weather and the working area was kept warm by polyethylene sheeting and space heaters.

This is aIso considered very innovative because Canada's climate had previously

prevented year-round construction. The whole industry had to come to a standstill for

almost half the year.

Until the 1960s, most innovations were breakthroughs in housing technology that

reduced construction time, decreased the amount of materials necessary and improved

efficiency, while enhancing the performance and quaIity of the tinished produet. The

housing industry was chaIlenged by the energy crisis starting in the 19705, and energy

efficiency had continued to be a central issue affecting building practice during the

economical instability ofthe 1980s. As a resuIt, affordability became a major issue. Most

inventions were the result of energy saving efforts. WaIls, windows, doors and

mechanical equipment underwent significant change before the end of the decade.

Energy, Mines and Resources Canada developed the experimental "Mars Houses~ series

which concentrated on the technology of energy efficiency. Another experimental house

design, the R-2000 Super Energy Efficient housing (SEEH) pro~ sbowed the latest

technology ta be used in reducing energy consumption. For the sake of energy
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conservatio~ builders reduced site size and increased the density of housing projects.

This praetice gave us a prototype that may one day become our standard building.

Plastic Weeping Tlle is one ofthe bousing construction innovations ofthis period.

Normally builders used clay-weeping tiles around the perimeter of a house. These clay

tiles were very heavy and awkward ta installa This difficulty was alleviated in the 1970s

by lightweight plastic tiles in long roUs, which were very easy and quick to installe

In arder to make houses more energy efficient, walls were now commonly framed

using 2ltx6ft studs ta allow for additional insulation. Roofs trusses were redesigned ta

provide more space for insulation. These new insulation praetices provided benefits for

bath the homeowner and the environment. At the same rime, the move towards airtight

homes with effective vapor barriers meant that indoor air was no longer naturally

exchanged thrOUgh lealcs and cracks. Certainly the air quality wouId be decreased. This

concem about indoor air quality and condensation [ed to the invention of the Heat

Recovery Ventilator, which used the heat of out-going air to wann incoming outside air.

Ground Source Heat Pump's method oftapping iote the earth's thermal energy provided

an environmentally fiiendly form of heating and coolin& while using eleetrieity to a

degree ofefficiency never before achieved with other systems.

More efficient insulation materia! aise became available in this period. Canadians

have always tried to insulate their dwellings against the ealc!, sinee the 1940s. Defore the

1960s ceilings were usually insulated with vermieulate, treated shavings or loose minerai

woel. Walls used minerai wool batting, although shavings poured between the studs were

aise commonly used. Glass fiber, a produet that had superior performance over minerai

wool was developed in the 1950s and rapidly became the standard ïnsulating material in
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• Canada. During the energy crisis, its quality and efficiency continued to improve and it

played an important raie in the housing industry.

3.5 CONCLUSIONS

The development of innovative building constroction technologies and the

evolving use of the basement were two of the most important factors which influenced

produet development. The increased use of the basement as a living or working space

generated a constant market demand of new produds for homeowner's post-occupancy

modifications. Many new construction technologies were absorbed directly or indirectly

by the renovation industry. New produets such as PVC pipe and the Gypsum board not

only provided construction efficiency for the professionals but also offered installation

convenience for home renovators. The emergence of the fadory-based assembly line

made possible the development ofprefabricated tow-cost produets for renovators.

•
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• CHAPTER FOUR: THE EVOLUTION OF PRODUCTS AND
INSTALLATION PROCESSES

PARTITIONS

CEIUNGS

WlRING

INTERIOR PAINTING

BATHWALL nUNG

PLUMBING SYSTEMS

•
Fig. 4.1 I/lustration oftenselectedproduclS. (AUlhoT)



• In Chapter Iwo. it was pointed out that spending on interior modification

accounts for the greatest part of total renovation expenditure. In additio~ market

information and post-occupancy studies bave shown that the installations of certain

interior components are the most popular modifications among home renovators. Using

these criteria, 10 produets were chosen as the target ofthis research (Fig. 4.1). The time

span is from the beginning of this century till the 1990s. Since product development

accelerated mainly after World War fi, the description of technological improvements

will concentrate on the period after the 19405.

4.1 WIRING

Before the 19405, there were not Many home electrical appliances and wiring in

new construction was relatively simple. Fig. 4.2 illustrates the simple wiring system of

this period. For home renovators, installing new wiring or repairing an old connection

was definitely oot an easy job. As shown in Fig. 4.2, wiring in a house was nonnally

along the ceilings, floors or vertical walls. To add a new wiring line, the renovator first

needed to have a "road map" of the bouse in arder to find the oearest electrical fixture.

Then the new wires needed to follow these three traclcs or traverse the "secret passages"

that existed in the house: the pipe chases, vents or crawl spaces (Hawkins & Abbe, 1948).
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Left: Fig. 4.2 House wiring syslem in the 19305.
(Source: Mol/ay. E.. 193-?)

RighI: Fig. 4.3 Sections showing the way of adding wiring
through wal/s and cei/ing. (Source: Hawkins andAbbe. /948)

Torun wires through partitions~ under floors~ behind walls and above ceilings

required an intimate knownledge of the structure of the house. The MOst important tools

for running wires in finished a bouse were not wire cutters but rather plaster chisel and

fish wire which wouId result in increased wiring costs. Fig. 4.3 shows bow wiring was

added through ceilings and walIs. Often the homeowner needed to open the partition at

that point. Another bour or more &ad to he spent to patch a hole after solving the

•
proble~ or trying to force a tish over an obstacle just would not yield (Labine &.

49



• Flaherty, 1980). The work was difficult even for the professionals, let alone for

homeowners.

The other way to add wiring was to connect the wire from the ceiling (or t1oor)

and install the wire along channels in the plaster. First a channel needed to he eut in the

plaster for the tube of the wires that went ta the switches in the various rootnS. These

channels ail needed to he cemented up afterwards. Then the switch was screwed into a

little square box which had first ta he cemented in the wall. Fig. 4.4 shows a renovator

cutting a groove in the plaster with a cbisel and a bammer ta install the "concealed" wire

for a new light switch.

• Fig. 4.4 A renovator cuning a groove in the plaster
to install"concealed" wiring. (Source: Mollay, 193-?)
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• On the other band, renovators who wanted the wiring to go through the tloors

often needed to remove one or two tloor boards and then cut notches in the joists where

the tloor boards had been taken up for the pipe or conduit ta fit in (Fig. 4.5). Sometimes it

was necessary to carry the conduit deeper in the joist than was possible with a notch. In

such cases a hale was bored through the joist (Fig. 4.6). In some cases, renovators would

find that wires could not he run between certain points, or that tao much oroate

plasterwork would have ta he chiseled away. In this circumstance, nmning exposed

surface wiring was the only choice ta accomplish the job.

Left:Fig. 4.5 A renovalor cutting nolchu to carry
the conduits. (Source: Mol/oy. /93-?)

Right:Fig. 4.6 Ano/her methodoflaying conduits.
(Source: Molloy. 193-?)

With the proliferation of home electrical appliances and the use of electrical

heating systems in the years from the 19405 ta the 1990s, wiring systems in house

• became more complicated than before. Fig. 4.7 illustrates the expanded wiring system in
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• this period. Wires and outlet boxes were mounted through wall studs and through the

tloor joists~ This means of organization made the wiring more efficient than before. But

once the frame was enclose~ nmning extra wires for homeowners was still difficult.

Wiring a timber-frame house was further complicated by the many details involved in the

installation. For exterior walls, the wiring systems most widely used went through the

studs behind tinished walls~ Ifhomeowners wanted to add wires, they would have ta open

the wall finish and use a snake in the traditional way.

Fig.4.7 The apanded wiringsystem. (Source: Time-Life Books, 1977)

•
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• The improvement during this period was that home renovators could choose ta

use the extended-baseboard wire chase inside exterior walls as illustrated in Fig. 4.8

(Benso~ 1997). Although opening and cutting the wall could he avoided, it still took a

long time to build the wire chase and install the outlet For partition walls, the wires and

Fig. 4.8 Allhough Ihe exlendeà-b~eboard wiTe chase obviated cutting the wall, il still required a lot of
work 10 construct the chase. Left: wùes hidden in a wood chase buill on site. Righi: wùing where the
chose meets with a partition. (Author)

boxes were mostly installed in the conventional way. However~ the holes in the studs

• helped to not only systemize the wiring route but a1so to save space. Fig. 4.9 illustrates
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• wiring going through holes in the studs of interior partition walls. When partitions

intersected with exterior walls, the wires couid he passed into the partition from the

extended-baseboard chase, the openings in the exterior wall or the tloor system. If

renovators had to bring a wire to an interior partition wall that did not intersect with an

exterior wall, the only way was to connect with the tloor system by drilling from the

basement, crawlspace or from partition ofthe other tloor.

Fig.4.9 Wiring goes through holes in the studs ofinteriorpartition wa/ls.
(Source: Semo,,- 1997)

In the 1990s, home telecommunication and computerization technologies have

•
been ïmproving al an unprecedented speed. Updating wiring systems, adding wiring to

accommodate more appliances or changing power distribution are frequently necessary in

many households. Most families require wiring that is easy to change and update.
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• Homeowners need to do much more wiring than before. But traditional wiring offers

neither tlexibility nor expansibility to keep pace. The innovative Wiremould wiring

management system (Fig. 4.10) for residential use bas greatly simplified wiring

modification. It is easy ta install, flexible and attraetively fits the room décor. Also, it

allows the location of the outlets to he ch.anged. Homeowners can choose from different

types according ta their different needs. For example, Wiremold Access 5000 raceway is

sleek while greatly simplifying running power lines as weil as low-voltage cable. 115 two-

channel design is ideal for AC power, computer, telecommunication, video and security

system cabling. Modular outlets and jacks make for easy installation and upgrades. And

home renovators can choose from a large variety of tinishes: from standard white, black,

and gray ta rea! wood veneers. 5400 nonmetallic raceway provides ail of the advantages

ofthe 5500 line but is specifÏcally designed for those requiring less cable till.

Fig. 4.10 ~"emold wiring management system combines comnnmication and
powerp/ugs and is very easy to install (Source: Wiremold, 1999)
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• Another advantageous development is that the open-web tlooring construction

offers ample open space for home renovators' wiring modifications. Wires can he hidden

and pass through the joists without any interruption. Also, more sophisticated suspended

ceiling systems give the renovator the ability to nm wires in the ceiling much more easily

than before.

In summary, wiring bas traditionally been one of the most complicated jobs for

home renovators. In the old days, manual woodworking tools were crude and not widely

available in the market. Opening and finishing wet plaster walls was 50 difficult that

homeowners were not likely to he able to do it themselves. Much of the work was

difficult even for the professionals. Technological improvements in housing construction

after World War II made wiring much more systematic and efficient. Moreover, the

popular usage ofgypsum board facilitated openings in the walls and ceiling. Also, the use

of power tools simplified the cutting job. The opportunity for home renovators to add

wiring by themselves bas only been greatly enhanced recentIy. Mainly driven by the need

ta accommodate the soaring market needs, the modular prefabricated raceway and multi­

plug system was invented and offers homeowners a way around troublesome wiring

work. Without special tools or professional knowledge, home renovators can finish the

work in a short time and they will also have the flexibility to face future change.
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• 4.2 PLUMBING SYSTEMS

PlumbiDI 437

• Fig. 4.11 House plumbing system in the beginningofmis cenlUl'y.
(Source: Hawkins & Abbe. 1948)
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At the tom of this century, a different house plumbing system (Fig. 4.11) was

invented and quicldy became widely used. The main installation principle of this system

was to expose the pipes as much as possible (Hawkins & Abbe, 1948). Fig. 4.12 shows

the use of exposed pipes in the bathroom and Fig. 4.13 shows the use of them in the

kitchen. In Fig. 4.13 the pipes are aIso used as supports for the work-table. The fixtures

were cumbersome, inconvenient and in most cases boxed in with wood paneling. The

idea in the new system was to place the skeleton of piPeS and the fixtures in such a way

that adjacent space could he kept clean and every part of the system could he accessible

to home renovators. This was made possible to a large extent by the use of nickel-plated

piping and enameled iro~ porcel~ and vitrified fixtures.

Fig. 4./2 The use ofe:xposedpipes in the bathroom. (Source: Hawkinr & Abbe. /948)
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Fig. 4./3 The use ofexposedpipes in the lcitchen. (Source: Desmond & Frahne. 1908)

In this perio~ water-supply pipes were mainly made of lead or galvanized iron

even though they could he made of brass, or "durometal"-an alloy of nickel and brass.

The size was usually % inch or 1 inc~ depending on the water pressure. Although lead

pipe was not advisable because certain chemical consistency would dissolve lead and it

was more expensive, it was widely used because it lasted longer than iron pipe even when

the latter was galvanized. A tin-lined pipe was used which combined the durability of

lead and purity of tin and to prevent poisoning. Later these materials were replaced by

galvanized steel pipe and copper tubing (Labine & Flaheny, 1980). Galvanized steel pipe

was relatively inexpensive, but was subjected to rust and to eventual stoppage.

AlI these materials had their shortcomings. Galvanic action often caused joints­

corrode between dissimilar metals. It was very common to have a drop in pressure from

scaled-up pipes if the joints were corroded. This meant increasing difficulty for

renovators in arder to make the renovation work last longer. Rigid copper was tao bard ta

install wbile making pipe connections and it was too expensive for the average
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• homeowners~ AIl these materials were extremely difficult to c~ fit and join and tools in

this period were crude and not easy to control. Most of the tools were manual and the

industry only provided a few prefabricated fittings for the renovators; even threads were

often hand made. Fig~ 4.14 illustrates sorne ofthe tools in this period.

Fig. 4./4 Two examp/es ofp/umbing rools before Ihe 1940s. Left: pipe vise used ta hold the pipe.
Right: wrench used10 tighten the pipejoint. (Source: phi/bill. /988)

In the period between the 1940s and 1990s, the exposed part of the old plumbing

system was hidden within the structure in arder to have more usable space and to make it

neat. But the main plumbing system was still installed in the same way~ Fig~ 4.15

illustrates a typical plumbing system in this period. The invention of PVC pipes during

this period greatly simplified plumbing work for home renovators and saon become very

popular. This new type of pipe bas many advantages: it is light can he eut easily with a

• hack saw, joined simply with. a special adhesive, and the resulting joint is stronger than
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Fig. 4.15 If typica/plumbing system between the 1940s and 1990s.
(Source: Time-Life Boolcs~ /977)

Fig.4.16 PVC pipes con be easily CUl Wilh different types ofrools.
(Source: BlackandDeckerp 1976)
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the pipe itself. Transition fittings were also simplified. But PVC pipes were used more

often in drainage pipes than in supply pipes. Fig 4.16 and Fig. 4.17 illustrate the simple

methods ofcutting and connecting PVC pipes with different kinds oftools.

Fig. 4. / 7 PVC pipes were designed ta he easi/y cannected.
(Source: Black and Decker. 1976)

For cold and hot water pipes, improved traditional materials like cast iron and

copper tube were aIso widely used because they did not rust easily and had longer

durability. Furthermore, a new kind of soft copper was developed which made cutting

and connection easier than hefore. Hard-drawn (inflexible) copper could be used in

conjunction with soft copper tubing (Philb~ 1988). By using these materials, renovators

could instalI the hard-drawn type where the pipe lines ran in open space and the soft

copper could he used where the pipes were in enclosed space, for example walls and

floors. Another advantage for home renovators is that more prefabricated fittings were

provided by the manufaeturers, and tools including power tools were improved. AIl these
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• technological improvements simplified the work of home renovators. Fig. 4.18 and Fig.

4.19 show the tools used to cut pipes and open flaring.

Fig. 4.18 If roller cuHer is used to cut ga/vanized
and cooou oioe. (Source: Phi/bm. 1988)

Fig. 4.19 Tooi used to open flaring. (SoUTce:
Philbin. 1988)

•

Modification ofplumbing in this period was still difficult because users could not

attain much flexibility in the arrangement of the pipes. Most of the pipes still needed ta

he pIaced in a certain route inside the floors. When adding or moving fixtures in a kitchen

or bathroom, pipe installation was aIways limited by the existing plumbing lines in the

house, for reasons of economy and ease of installation. How the new drain and water

supply lines ran would aIse depend on the floor and wall framing. The arrangement ofhot

and cold water pipes was generally paraIlel to the joists because of the convenience of

installation. Hot and cold branches were located near the main pipe, and the soil branches

were aIso arranged near the sail stack for the purpose ofsaving money. AlI these features

limited the location ofthe bathrooms and kitchens.

In the 19905, a product called BOWPEX was introduced. BOWPEX is potable

water tubing for use in Hot and Cold Water Systems. This flexible pipe is made possible
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• by the invention of a unique durable plastic called Cross Linked Polyethylene. This soft

polyethylene is formulated specifically ta withstand high temperature and pressure~ with

a competitive priee. The technological principle of this material is ta create a three

dimensional molecular bond within the structure of the plastic which dramatically

improves many properties such as heat deformation, abrasio~ chemical and stress crack

resistance. At the same time~ shrinkage is minimized and impact resistance is increased.

Thus~ the properties of the materia! have improved to perfectIy suit being used in hot and

cold water pipes. Not onIy does it provide good long-term performance. even at elevated

temperatures and pressures. but it also provides great flexibility and easy installation for

homeowners' plumbing modifications. Especially when it used in the open-web floaring

structure~ BOWPEX pipe can he installed freely in the open space between Metal joists.

Handy crimping and cutting tools and insert fittings have also been produced to make the

cutting and connection with Metal pipes much easier than before. Fig. 4.20 shows the

BOWPEX pipes, main cutting and crimping tools, and insert fittings.

Traditionally, plumbing was just about the messiest modification job, second onIy

ta wet plastering. The material used for plumbing systems was the main restriction which

prevented the improvement ofpiping modification processes. AlI the traditional materials

like lead, iron and copper were preny difficult to cut or connect. Furthermore, the

stiffuess of these materials restricted the route of the plumbing layout. Toois for

plumbing were fairly crude, and the market for renovators was also lacking in

prefabricated fittings. For economy and convenience, home renovators prefer to do the

minimum amount ofwork required.

•
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Fig. 4.20 The BOWPEXpipes. main cuning andcrimping tools. andinsertfinings.
(Source: BOW lndustrial Corp.• 1998)

With the increasing development of housing stoc~ the industry started to provide

renovators with new simplified tools and more prefabricated fittings. But renovators were

still hampered by the restriction of changing pipes through the routine routes and the

difficulty of dealing with rigid Metal pipes. However, the soaring renovation market

needs in the 19905 attracted more companies and organizations ta the development of

simplified produets for home renovators.. This Iead to the successful invention of cross-

linked polyethylene, making possible the revolutionary innovation ofBOWPEX pipes.
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• 4.3 FLOORING

Prior to laying finished tloor in the period before the 1940s, the subfloor had ta he

first scraped free of any adhering materials and swept clean. There were two ways of

installing tloors for home renovators (Hawkins and Abbe, 1948).. One of them was to lay

it directly on top of the underfloor, using just paper between the two.. Fig. 4.21 shows a

detail of f100r construction. In the other case, l"x2" cleats were placed in lines on the

undert1oor, and on these the finished Boor was laid. Thus a space of about an inch was

maintained between under-floor and finished floor. This space served as an acoustic

barrier when a good brand of sound-insuIating felt was used between the two. The

acoustic materials in this period were usually about ~ inch to 3/8 inch thic~ and

comPQsed of two layers of heavy building paper stuffed with hair fell, tow, or seaweed.

The latter was coarse grass from the sea, cast up by the waves, dri~ and then woven into

a heavy fabric good for acoustic and thermal insulation.

•
Fig. 4.21 A plan showing detail of/fOOT

construction. (AUlhoT)
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• The "blind nailing" method was already used in this period (Fig. 4.22). The first

few rows of boards, which were close ta the wall, had to he nailed through their surface.

Fig. 4.23 shows the nailing detail for tirst strip of finish fIoor. If the subtloor had been

laid diagonally, renovators could lay the finish floor in either direction in relation te the

joists. Finish flooring was usually laid parallel to the long dimension of the house or

room and was run through the doors from room to room without a break at the door. Ta

malee the surface smooth the fioor needed ta he band scraped or sanded over the entire

surface. Both were very time consuming technical wade. When the floor appeared te he

smoo~ it needed to he swept and inspected al close range in good light to guarantee that

it was completely free of visible stains. Then it was vamished manually on site tbree

times, with the first coat being allowed ta dry about 24 hours (Berkeley, 1968). The last

step was fioor sealant and rubbing wax in the fIoor. A popular method was an oiled

finish, which was done by heating raw linseed ail to the temperature ofboiling water and

brushing the hot oil on the wood. Three coats were needed and several days or even

weeks would have to intervene between coats. Also, each coat had ta he polished

manually with a coarse clath wrapped around a black ofwood (Berkeley, 1968).

1------- BASE BOARD

BASE MOLD[NG

BASE BOARD
suBrLCOR

Fig. 4.23 Section showingnai/ingdetai/forfinI strip offinish floor. A: with base mo/ding. B: without
base mo/ding. Face nails in B may he counlersunk andthe holesfilled Wilh plastic wood. (AUlho,)•

A B
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• In the period between the 1940s and 19905, the three major components of tloors

had not changed: supportingjo~ sub-flooring laid at right angles or diagonal to the joist

and finish flooring at right angles ta the sub-floor. For home renovators at this tinte, MOst

wood flooring was pre-cut inti) narrow strips in a variety of widths and thicknesses,

random width planks or unit-blocks, and produced in sophisticated tongue and groove

style by the manufacturers. Both ends and sides had been milIed with either tangue or

groove, so that the individual board would interlock in all directions (Berkeley, 1968).

AlI kinds of strip floors were kiln-dried 50 that they would not warp out of shape in

humid eircumstances.

•

The complicated, time-consuming nailing job was facilitated by using a power

nailer, a machine that actived by a swift blow with a five-pound mallet. Fig. 4.24

illustrates the power nailer that was used to install strip flooring. The renovator had ta

have perfeet balance and aim, however, as he moved along the row with a steady rhythm

of pus~ swing and bang. With one bang a board would he buned closely to another, and

with the next, a nail would shoot through the tongue ofa strip and into the sub-floor. The

manual sanding was also replaced by the sanding machine. Fig. 4.25 shows two types of

sanding machines. Although these power tools improved the sanding efficieney of home

renovators, they were still difficult to operate. While operating a drum sander, if the

renovator panicked and failed to keep it moving smoothly ahead or forgot ta raise the

revolving drum from the surface of the floar, he would dig the telitale trenches known as

drummers. Working on the edges took even more tilDe and care. Some bandwork was

also necessary in eorners and in other restricted areas even when a power machine was

used.

68



•

•

Fig. 4.24 The portable power nai/er used to install sl1'ipflooring. (Source: Wagner. 1977)

Fig. 4.25 The Floor sander or po/ühergreatly reduced Ihe worlc ofcontraclors. (Source: Berlce/ey. 1968)
Left: drum-sanding machine. Righi: disk-sanding machine..

It was much more difficult for home renovators to install wood flooring over a

concrete slab in the basement. The instaIIation relied on sleepers attaehed ta or embedded

in the concrete surface. The sleepers served as a nailing base for the f100ring materia!. If

the concrete was placed directIy on thee~ either at or below ground level't the building
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• paper between the subtloor and the strip flooring was replaced by polyethylene film that

functioned as a vapor barrier. The sleepers consisted of 2x4 lumber about 30 inch long,

laid flat side down and running at a right angle ta the proposed direction of the tlooring

(Wagner, 1976). Fig. 4.26 shows the basic steps foUowed in making the installation. The

f100r was first cleaned and prim~ and then cbalk lines were snapped 16 inches apart.

•
Fig. 4.26 Installing strip woodflooring over concrete slab: A: applyingrivers ofmastic a/ong
layout fines. B: nailing bottom strips in space. C: spreadingpolyethylenefilm over bottom strips•

D: nailing top strips to bonom strips. E: naiJing stripjlooring to s/eepers. (Source: Berkeley, 1968)
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Bands of adhesive for bonding were then applied aIong the layout lines. Treated wood

sleepers were embedded in the adhesive and secured in place with 1.5 inches concrete

nails. Then a layer of polyethylene film was laid over the strips after aU bottom sleepers

were in place. When the vapor barrier was in place, the second layer of strips was nailed

to the bottom layer. Strip or plank. fIooring was then installed in the same way as

previously described, taking care that no two adjoining flooring strips broke joints in the

same space between sleepers.

Pre-finished floor started ta he produced at this tilDe but was not very popular

because the priee was relatively expensive and the installation had to he done with special

care and accuracy (Landry, 1984). Although face nailing could he eovered with special

tiller materials, it had ta he rninjrnized when working with pre-finished matenaL Hammer

marks caused by careless blind nailing were extremely difficult ta repaîr. Furthermore't it

could not stand long-term wear and tear as the technology had not heen extensively

developed. However, the invention of linoleum and its efficient way of installation in this

period enhanced the resistance of fIoor ta the moisture.

ln the 19905, the invention of Medium Density Fiberboard (MDF) bas made the

innovation of Iaminated tloor possible. It was invented especiaIly for the convenience of

home renovators. It has the eomfort and appearanee of real wood but bas a much more

affordable priee and an easier installation process. Not only does this tloor have

exceptional quality and durability, but it aIso offers a great variety of textures that

resemble different kind of natural wood. Furthermore, it can he instalIed on almost any

kind of existing tloor without unsightly nails, grouting or adhesive. AlI the pre-finished

panels are tongue-and-groove held together by glue. Corners or front door areas are
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• finished with different types of moldings. Home renovators can even insta1l it direcdy

over the concrete slab in the basement because the polyethylene foam onder the Doar

and the melamine in the floor protects the tloor from moi5ture damage.

The 8.2mm-thick tloor contains 4 layers. The tirst layer is a highly durable

protective coating which provides a wear-resistant surface. The second layer is the

decorative surface which offers a wide selection of texture. The third layer is the high-

density tiberboard which provides a tongue-and-groove system and the last is the

balancing layer which provides dimensional stability and a moisture barrier for added

protection. Fig. 4.27 illustrates the structure of the laminated fioor. As ail the panels are

pre-finished, no heavy or power tools are needed for the installation. A special simple

tool is provided in order ta tighten the seams. Complete fittings and simple tools belp the

homeowner ta enjoy their work while saving money. Fig. 4.28 illustrates this tool and the

floor installation accessories. In arder to facilitate borne renovatio~ the manufacturers

a1so provide videotapes ta illustrate the wbole process.

t.WUIIL.-Bl
AIt.......~__
..............I11III......

..·,· una
T1Ie ,.r............-....,...,.
.................-c.........• Fig. 4.27 The structure oflaminaledflooring. (Source: Quicksty/e. 1998)
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Fig. 4.28 The tightening tool and accessories oflaminatedfloor installation. (Source: Quiclcstyle. 1998)

In summary, before the 1940s all floors were installed on site. Even sanding and

vamishing were done manually on site with rugged tools. Normally it took a long time ta

complete the whole process. For these reasons, although the industry had already started

to produce prefabricated flooring panels with tongues and grooves on the end as weil as

the edge in the early 19105, few homeowners would considered handling the job by

themselves (Charles & White, 1912). Mass housing accelerated the inventions of new

tools like the power nailer and more sophisticated prefabricated tlooring strips which

increased the speed and efficiency of new tloor construction. Naturally, these inventions

were beneticial to home renovators, but the difficulty of controlling these toois was still

an obstacle for most. Mainly stimulated by the market demand, more manufaeturers

started recently ta develop products that facilitate renovators' modifications. MuIti-Bond

System and Wood-Based Core were typical products which focused on the need afhame

renovators and which lead ta the innovation of laminated tloor.
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• 4.4 INTERIORPAINTING

Painting is certainly one of the most popular projects for do-it-yourself home

renovators. Almost every homeowner bas tried painting for the purpose of improving bis

or her living environmenl

Before the 1940s the range of colours that users could choose from was very

limited and many colours needed to be manually mixed by renovators. The most popular

paints were those consisting of a base of white lead or a mixture of white lead and zinc

oxide., and an oil vehiele, a paint which was commonly referred to as oil painl Both of

these bases were white in colour and any paint of whieh they formed the base had to he

"'stained"., as it was termed, by the addition ofsuitable pigments to obtain a colour finish.

If two kinds of pigments were ta he used in the paint., they were broken down in separate

containers and were mixed only when bath were tluid enough to run freely (Molloy, 193­

?).

Brushes were the tools used in ail kinds of painting. Ladders were often used with

the buckets full of paint hanging beside the ladders, but some areas sueh as ceilings

remaint:d difficult to reach. Fig. 429 ilIustrates the use of a brush for painting. Users

chose different sizes and types of brushes when painting on different kinds of textures

and surfaces. It required significant care and skill ta avoid large numbers of brush marks

or streaks. Furthermore, the efficieney of large..area painting was decreased because the

professionals recommended using narrow brushes. The reasoning was that applying paint

in narrow strips would ensure that the edge ofeach strip remained sufficienùy wet for the

• next one ta blend freely into il. Thus the top edge ofthe strip would not beeome dry or
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Fig. 4.29 The brush was the only toolfor
painting in this periodandsome places
were difficu/t 10 reach. (SaUTee:
Go/ditein. /998)
Righi: a homeowner painring w;lh
abrush.
Left: a homeownerpainting a ceiling.

comparatively dry before the bottom halfof the strip was tinishecL which would result in

distinct marks between the strips. But no matter how careful one might he with the

application of paint by brush~ it was still difficult to avoid unsightly marks. The method

of"stippling" was developed ta solve this problem. This consisted of the application ofa

special ~'stippling" brush ta the surface after the paint &ad been applied with an ordinary

paintbrush and while the work was still wet. Fig. 4.30 shows the painting and stippling

technique.
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Left: Fig. 4.30 A crude melhodofpainting
before the 1940s: la get a salis/aclory
surface lexture. it WQS benerjôr IWO people
la worle togelher. one to dislemper while the
other used the stippling brush on thefreshly
distempered wall (Source: Molloy. 193-?)

~... !'-. -.

•

Right: Fig. 4.31 The fint generation ofairbrush outftt which WQS invented in the 1930s consistedofa
handpump with air tanle. The spray was controlled in va/ume. and cou/dbe staned andstoppedby

lhumb pressure on lhe Paint container. (Source: Molloy. 193-?)

Another technologicaI improvement was the production of ready-mixed paints in

the early 19405, but users still preferred to mix the color paints at home because they

were too expensive and could not he purchased in small quantities. The airbrush was aIso

invented to increase efficiency in painting large areas (Fig. 4.31). But it was difficult to

operate and it could not reach remote areas because of the limited pressure created by
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compressed air. It was also difficult with airbmshing ta attain a sharply defined edge and

a dense, even texture (Molloy, 193·?).

In the period between the 1940s and 19905, the most important innovation was the

invention of the painting roller in the 1950s (Goldstein, 1998). The painting raller not

oo1y greatly improved the efficiency of painting but also the quality of homeowners'

work. Homeowners were pleased to find that a fresh infusion of new colour could

transform the most ordinary room into an inviting living space even without changing

expensive fumiture or carpeting. Fig. 4.32 illustrates the simplified method of ceiling

painting and Fig. 4.33 illustrates the components ofa painting raller, the power mixer and

the spinner used to clean the roller. The painting roller composed of a roller caver and a

roller frame and bandle. The cover is wrapped in a spiral around the central core (if it

were not made this way, ridges would appear in the painted surface). The frame bas a

spring cage that bolds the core firmly in place. Nylon bearings at the end caps of the

frame help the caver tum smoothly. The handle is contoured for a comfortable grip, and

the end of the handle is threaded to accept an extension pole. This is very important

because people often need to paint the ceiling or higher places, and they need an

additional pole to help them reach. The spinner makes it easy to clean the cover after

painting, whereas the brush was very difficult to clean after use.

ln another developmen~ manufacturers produced a variety of paints suited for

different kinds of surfaces, ranging from washable flat latex to glass enamel. Glass

enamels dried ta a shiny, reflective surface and were used for surfaces that might he

washed often, like batbrooms and kitchens. Flat paints were MOst commonly used for

wall and ceiling applications in family rooms and bedrooms. The job ofmixing was
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Left: Fig. 4.32 Top righl: A renovator using a raller 10 paint the ceiling. (Source: Black and Decker.
/976)
Right top: FigA.33 The components ofa paintingrol/er andthe spinner used ta cleon the caver.
(Source: Time-Lifè Booles. /976)
Right bottom: Fig. 4.34 Power mixing is more convenienl than manual mixing. (Source: time-lifê
books. /976)

gradually taken over by the paint dealer who would use a machine ta give paints a

vigorous shake at the time of purchase. Manual mixing by the homeowner was replaced
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• by power mixing which made the mixing more convenient and efficient (Fig. 4.34). A

varlable·speed electric drill with a two-blade mixing attachment could stir a can of paint

quicldy..

In the 1990s~ durable thin raller frames of different sizes can help renovators

reach corner areas or do sorne small-area painting without moving their furniture. Roller

covers are designed to hold more paint and provide fmishes ofa higher quality. Different

kinds of special tools including the airless sprayer have been invented for home

renovators to paint on surfaces which are bard ta reach (Fig. 4.35). Masking tape~

another grate invention, is also used for protecting fixtures or certain areas that

Fig. 4.1j A variery oflools inventedfor renovalors la pain! on arfferent kinds ofsurfaces.
(Source: Black and Dtclœr. /976)

homeowners do not want ta paint. Adjustable extension poles help renovators to reach

any place in the room without erecting a ladder. Another important innovation is that ail

coloms are now formulated by computer and mixed by machine. Home renovators can

• have exaetly the same customized color in just a few minutes. They no longer need to do
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• the Messy mixing at aIl. On the other han~ the quality of the paints bas also been greatly

improved. Not only they are water-washable (no hazardous solvents needed) and

environmental friendly, but also they have little odour and excellent adhesion. Many of

them are quick-drying and can he top-coated in the same day. For renovators who need to

use a sprayer, there are also items designed for easy spraying. These improvements offer

renovators more convenience and help them obtain better finishes with less effort.

In summary, interior painting bas long been one of the best ways to improve the

living environment at an affordable priee. For this reaso~ many manufacturers have

foeussed on the technological improvement ofthis market The MOst imponant invention,

the painting roller, happened as early as the 1950s. During the following years, this

market continue to be one of the MOst competitive markets for manufacturers because of

i15 huge potential. Thus, varieties ofpainting tools which suit different surfaces have been

developed and a1so the quality of paint bas been continuously improved. Sophistieated

computer techno[ogy today allows for computerized color mîxing, which offers home

renovators more accurate colour tones and a wider range ofcolour choices.

4.5 PARTITIONS

•

Before the 1940s, the most popular partition used by renovators was called a

"studded" or "Iath and plaster" wall, wbich was comparatively light and quite capable of

being supported by the standardjoists (Molloy, 193-?). It was constructed with a number

oftimbers 3 by 1.5 inches that were nailed on top ofthe f1oorboards and onder the ceiling

joists. Upright studs were then erected between these two rails, evenly spaced about 14

inches apart except where the doorway occurred. Fig. 4.36 shows the bare studding of a
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• lath and plaster partition. The framework needed to he stiffened with horizontal bridge

pieces between the uprights, about 3 feet apart as shown to distribute any side pressure

caused by, for example, an individualleaning against it. Sometimes a diagonal strut had

to be employed in addition to the bridge pieces. Also, laths needed to he naiIed

horizontally across the studs on either side of the frame to prepare for the plaster (Fig.

4.37). Even not counting the Messy wet plaster, on-site woodwork was also difficult.

Fig. 4.36 The bare studding ofa /ath and
p/aster partition..
(Source: Molloy. 193-?)

Fig. 4.37 Lath andp/asterpartition
shawn part/y plastered The partition was
tota/lyjinished by wet p/DStering.
(Source: Mo/loy. 193-?)

•

In the period between the 1940s and 1990s., the use ofprefabricated gypsum board

wall panels with different finish colours and textures greatly simplified partition building

for home renovators. It is made of plaster, pressed into a sandwich, usually ~ inch thick.,

4 reet wide and 8 reet long, with heavy white, gray or off-white paper on the front and

heavy kraft paper on the back. It can he easily eut with a saw or knife into different-size

panels (Fig. 438). One easy way to build a partition was like hanging a curtain: the frame

ofthe new partition was instaIled not from the Roor up, but from the ceiling down. Only
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• in the last step was it fastened ta the floor. Most of the frame could he assembled flat on

the floor. It was then lifted as a unit over a beam called a sole plate that was nailed to the

floor. Once upright, the wall frame was fastened in place by nails driven through a

second beam called a top plate, and inlo the joists hidden above the ceiling. Finally the

bottom of the assembly was secured by nails driven through the sole plate (Black and

Decker, 1976).

Fig. 4.18 Wa//board was deve/oped to be cul with a knifé or SQW. Left: cutting the board with a knifé.
Right: cutting the board with a power SQW. (SOUI'ce: Wagner. 1976)

For this final step, renovators had to master the technique of toe-nailing. In arder

ta malee it more stable, the new partition could run either across the ceiling or onder a

single joist, 50 that the top plate could he nailed directIy inlo a beam or beams above il.

Ali the studs were pre-finished and other parts of the partition could he eut in the store

when renovators bought them. Even the door was prefabricated from the manufacturer.

That way, the Gypsum wallboard could he cut into customized sizes and installed directly

• on the frame. Fig. 439 shows a renovator installing wallboard on a partition frame.
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Fig. 4.39 Â renovator installing wallboard on a partitionframe.
(Source: Black and Decker. J976)

The innovation in partition-building for home renovators in the 1990s is the

invention of demountable pre-fabricated partition systems. One of the MOst popular

products is the Westroe modular partition. The ready-to-install partition kit cantains main

panels which are made with ditTerent kinds of tinishes, calours and varieties of fittings.

This system is very easy to install and can he quicldy reassembled or disassembled

without disturbing the adjacent walls. The use of innovative Econo Clips not only

simplifies the installation process, but also eliminates damage to wood Boors or unsightly

holes in the carpet. In addition, home renovators can also benefit from the low

maintenance cast and the accommodation of future modifications because of electricaI,
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• mechanical or communications requirements. Fig. 4.40 illustrates this demountable

partition system. AlI the wiring can easily pass through the partitio~ and it costs much

less ta move a demountable wall than it does ta remove and re-build a partition bullt in

the traditional method.

Fig. 440 The demountable partition system used in the Ne:rt Home.
(Source: Friedman. /996)

Partitions are used to re-define space when the composition of a household

changes. At the beginning of this century, the method of on-site building and wet

plastering was very time-consuming and difficult. Both the wood working and especially

the wet plastering was definitely beyond the ability of MOst home renovators. The

•
invention of gypsum panels made panel wall assembly possible, and power tools

simplified the process ofcutting the panel into customized sizes. On the other band, the

need for flexibility in commercial buildings accelerated the invention of removable.
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• Today, the latest technology bas been successfully transferred to residential buildings.

The innovation of prefabricated demountable partitions not ooly offers home renovators

easy installatio~ but also the possibility ofremoving the partition to accommodate family

change. The Westroe Partition provides full tlexibility at an affordable priee, without

damaging the floor, ceiling or walls.

4.6CEILING

Before the 1940s, the opal ceiling and the suspended ceiling had the best

reputations among home renovators. An opal ceiling was often used in the kitchen or

bathroom (Fig. 4.41). It used wood batten and opal glass as the materia! to decorate the

ceiling.

• Fig. 4.41 Opal ceiling was once very popularfor the kitchen or bathroom. (Source: Mollay, 193-?)
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• First the whole eeiling area had to he divided into squares with slats. The opal

sheets were then put up and held in position by a flat molding with a small rebate along

each edge that was screwed ta the foundation of bauens. At first the grooved molding

was eut with a special plane in two edges of the flat slats. Later it was produeed in

factories but the priee was relatively expensive. Before the rebated molding could he

fixed, it had to he measured earefu1ly and eut into suitable lengths (Molloy, 193-?).Often

the moldings had to he painted to match the room colour, another time-consuming job.

Then the panes were slid in row by row. Fig. 4.42 shows a detail ofthe opal ceiling.

Fig. 4.42 Opal cei/ing ofaroom comer with
one Opal pane removedshowing construction.

(Source: Mollay, 193-?).

Fig. 4.43 Suspendedcei/ing constructedwith
metal runnen and /ath.

(Source: Hawkins & Abbe. 1948)

•

Later a suspended ceiling was invented for the same purpose. Such a ceiling was

constructed of Metal runner channels, metal-channel cross furring, and metal laths (Fig.

4.43). The hangers were located about 4 ft. apart, 50 that one ofthem would support more

than 16 sq. ft. of ceiling. Suspended ceilings could also he built on frameworks of wood

suspended from the ceilingjoists (Fig.. 4..44). The suspended framework had ta he bullt to

make a suitable backing for the particular surface materiai. If the construction shawn in
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• Fig. 4.43 was to he covered with plywood panels9 the suspended framework had to he

constructed of wood to provide nailing supports for the plywood panels9 the drawback

being that nail holes would show on the surface. Also fiberboard tUes began ta he put into

use (Hawkins & Abbe, 1948). To install ceiling tiles9 tirst wood furring had to he

carefully installed and then the tiles were attached with adhesive. Fig.. 4.44 illustrates how

tiberboard tile was attached with adhesive.

Fig. 4.44 Allachingfiberboardtile with at1hesive.
(Source: Hawkins & Abbe. 1948)

•
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• Between the 1940s and 1990s, one innovation in the installation of suspended

ceilings consisted of a metal framework especially designed to support a given type or

size of tile or panel. To install such a ceiling, homeowners tirst needed to determine the

height of the celling and attach a Metal molding to the perimeter of the room. Then the

main runners were installed by resting them on the wall molding and attaehing them to

wires tied to screw eyes (Fig. 4.45). After aU the main nmners were in place, carefully

leveled and securely attaehed to the supporting wires, the cross tees were installed (Fig.

4.46). Then the renovator would check the required spacing for the tiles or panels and

insert the end tab of the cross tee into the runner sial Then the panels could be installed.

Each panel was tilted upward and tumed slightly on edge so it would fit through the

opening, as illustrated in Fig. 4.47.

Fig. 4.45 Left: instal/ing screw eyes in ajoist ta support metal runnen. Righi: tying a t'Unner ta a screw eye
wilh wire. (Source: Wagner, /976)

• Fig. 4.45. [nsta/Jing cross-tees between
main nmners. fSource: Wa~er. 1976)

Fig. 4.47 Ceilingpanels were raised above the grid
and then /owed inta place. (Source: Wagner. /976)
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Another innovation in the installation oftiles was the stapling installation method.

Furring strips were huilt in the same wayas was done conventional1y, but the tiles were

stapled to the furring strips one by one with a special stapler according to the width ofthe

border tile. Fig. 4.48 illustrates the installation of the furring and Fig. 4.49 shows the tile

being stapled.

Fig. 4.48/nstal/ingfù"ing. (Source: Wagner. /976) Left: using a cha/k line to mark the place ofceiling
layoul. RighI: nailing the furring stripes one by one.

Fig. 4.49 Stap/ing tUe to furring strips. (Source: Wagner. 1976)
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• In the 19905, The Armstrong Corporation developed three kinds of prefabricated

ceiling kit. They are user friendly and designed especially for home renovators' do-it­

yourselfprojects. Each ofthem is very easy, quic14 and less costly to install, and can he

used either for basement renovation or for installing a new ceiling in an existing üving

area. The tirst is the Suspended Celling Grid Kit. With all the prefabricated panels and

tittings, the installation process is extremely simple: first install the wall molding,

suspend the hanger wires, and main beams, and then install the cross tees and panels. Fig.

4.50 illustrates the installation of this suspended ceiling. This package not ooly provides

easy access to electrical and plumbing fixtures, but also increases the efficiency of

heating and cooling systems. For renovators who do not have the space to bang a

suspended ceiling, Armstrong provides the Ceiling Tile Installation Kit. The use of

special furring tapes helps renovators install ceiling tiles directIy onto an existing dry

wall ceiling without Messy adhesives or special tools (Fig. 4.51). For renovators who

want ta caver damaged drywalI ceilings, There is a third choice: by using tile traeks, tiles

can easily he installed ta cover the damaged drywall (Fig. 4.52).

•
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Fig. 4.50 The easy installation ofthe
suspendedceiling kit. (Source:
Armstron& 1999)

Fig. 4.51 By the use ofinnovativefiuring tapes.
ti/es con he direct/y instal/ed on drywall cei/ings.
(Source: Armstron& 1999)

"._' ..z,..:.-
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•
Fig. 4.52 [nsealling ti/es on damaged drywafl ceilings. (Source: Annstron& 1999)
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• Before World War II, when houses were often treated as shelters for households,

little attention was paid to the appearance of ceilings. Renovators had to pay large

amounts of money and spent a great deal of time to install ceilings, with limited choices

of design. The post-war boom in the housing industry not ooly incubated innovation in

construction technique but also technological innovations which facilitated home

renovators' modifications. For example, the industry started to provide prefabricated

panels and Metal runners. Simultaneously, households were no longer satistied with the

house as shelter, but aIso expected comfort and beauty. The Metal frame suspended

ceiling was therefore invented ta improve the room aesthetically and aIso to caver the

pipes and wires above the ceiling.Ag~ in recent years the increasing demand ofthe do­

it-yourselfmarket is the main incubator ofthe ceiling kit systems for renovators.

4.7 STORAGE ACCESSORIES

In the tirst twenty years of this century, homeowners used ta use a small dresser

as a stomge place for clothes (Fig. 4.53). Later they realized the convenience of more

storage place for daily life, and renovators started to plan and build closets with sizable

dimensions. Built-in storage and bigger freestanding closets were put into use according

ta clifferent space arrangements. Fig. 4.54 shows an efficient built-in storage space. These

storage spaces were ail built on site, and the tools used were all manual and cmde. Ta

open a hale, the keyhole saw bad to he used (Fig. 4.55) and to open a small hale for a

screw, a twist was required (Fig. 4.56).

•
92



•

•

Fig. 4.53 A smaJl dresser was used to store c/othes
in the bedroom.
(Source: Dunham & Tha/berg, /945)

Left: Fig. 4.55 Opening a hole wilh a Keyhole
saw. (Source: Molloy, 193-?)

RighI: Fig. 4.56 Boring through wood using a
twist. (Source: Mol/ay, 193-?)
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Fig. 4.54 Ân efficient bui/I in storage closet in
the bedroom.
(Source: Hawkins &Abbe, 1948)



• In the period between the 19405 and 19905, the freestanding closet was

manufactured by the industry but MOst of the storage cabinets were still bullt on site. The

innovation of woodworking power tools like the electric drill (Fig. 4.57) greatly reduced

the time required to perfonn ManY operations and enhanced the accuracy ofthe carpentry

work. If you compare these tools with the tools used in the previous perio~ the

remarkable improvements brought about by technology are evidenL The power plane

(Fig. 4.58) provided the renovator with a tool that produced a finished surface with speed

and precision. The motor operated at a speed of about 20000-rpm and drove a spiral

cutter. It could he operated just like the band plane. The portable circular saw (Fig. 4.59)

which was a1so called the electric band saw could he used to make different kinds ofcuts

by changing the saw blades. The portable router (Fig.4.60) was used ta cut irregular

shapes and ta fonn various contours on edges. [t could aise be used ta cut dadas, grooves,

mortises and dovetail joints. The portable sander (Fig. 4.61) could easily sand the surface

of different kinds of wood. Another tool worth mentioning was the saber saw. It was a

portable electric jig saw that could be used for a wide range of work. Fig. 4.62 illustrates

the different uses of the saher saw. Fig. 4.63 shows a renovator making a closet and Fig.

4.64 shows the use ofpower tools to build the closet.

•
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NEW!
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Left top: Fig. 4.57 The eJectric drill was one
ofthefust industria/-purpose roofs to become
a staple ofhome worlcshops. (Go/dstein.
/998)

RighI: Fig. 4.58 Using the power plane to
surface a board. (Source: Wagner. /976)

Left bonom: Fig. 4.59 Using a portable saw
to rip along a Une. (Source: Wagner. 1976)



•

Fig. 4.60 Using a Portable router to cut a
groove. (Source: Black and Decker. /976)

Fig. 4.61 The portable sander was another kindof taol
which simplifted woodworkingfor homeowners.

(SOUTce: Wagner. 1976)

..:Dl

•

Fig. 4.62 Different uses ofthe saber saw: il: straighl cutting. B: angle cutting. C: us;ng afence.
D: circle cuttin~. fSource: Wamer. 1976)
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Fig. 4.63 Most ofthe c{osets were still bui/, on site between Ihe J940s and 1990s. (Source: Wagner. 1976)

Fig. 4.64 Power lools simplifiedthe carpentry work. (Source: Black and Decker. /976)
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In the 1990s, ditIerent sizes of prefabricated closet kits have been manufactured

by the industry. These innovations have made the work of renovators simpler than ever.

Manufacturers provide not only many varieties of freestanding closets that can he used in

the bedroom, living room or bathroom, but also adjustable shelves, doors (including hi­

fold and sliding doors) and all the fittings for walk-in wardrohes and built-in closets.

Even full packages of adjustable shelving systems (including adjustable brackets and

mounting traeks) are available in many hardware depots (Fig. 4.65). Most of the products

are available in kits of popular sizes and some can even he custom-made. Flexible

combinations allow home renovators to tallor the kit to their individual preference. Fig.

4.66 shows a buHt-in closet that can he easily assembled by renovators. Fig. 4.67 shows

the easy assembly steps ofa kit closet package.

Fig. 4.65 Eramples ofadjustable kit shelvingsystems. (Source: MaxTrack. /999)
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Fig. 4.66 If c10set lilce this is very easy to assemble. (SOUI'ce: Staney. /999)

Fig. 4.67 The easy installation steps ofa kit closet package.
(Source: Sloney. 1999)
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The increasing need for more storage room is the main reason for innovations in

the building of storage space. At the begjnning of this century~ a freestanding closet was

enough for family storage. Soon it was replaced by built-in storage because it is an

efficient way ta add more storage room within limited space. The invention of particle

bo~ masonite, and hinge helped to simplify the assembling process. Also, the invention

of power tools for woodworking improved on-site working efficiency and enticed more

homeowners ta build storage space themselves. In the 1990s, more homeowners have

started to build additional storage in order ta accommodate family changes. Prefabricated

storage kits are a result of manufacturers' competition stimulated by market need. These

revolutionary packages relieve renovators of complicated on-site carpentry work.

Renovators no longer need to spend several clays building storage space on site, but only

a few hours in assembling the kit package.

4.8 STAIRS AND RAILINGS

Before the 19405, building stairs was extremely difficult for renovators because

ail the whole eomponents, sueh as treads, risers, handrails or springboards, were made

manually. Ta keep every companent in firm connection renovators had to eut eaeh part

to precisely defined dimensions.

A staircase was mainly composed of carriage5, stringers, risers, treads and rails.

Carnages or rough stringers were the main framework that supported the stair tteads and

risers. Strîngers were the slopÎng sideboards against which the risers and treads

terminated. Sometimes they might serve also as a carriage and support the risers and
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• treads. Treads were the horizontal planks that acted as small beams and spanned the gap

between the stair carriages. Risers were the vertical boards that also served as mini beams

and helped make the stair construction rigid. To build sucb a structure, home renovators

needed to make every component manually on site. The riser and treads were tongued

and grooved into one another and strengthened by short triangle blacks {at tirst they were

square blocks}. The grooves were tapered and with the treads and risers in position

wedges were glued and driven in under and behind them respectively. Fig. 4.68 shows

the old-fashioned assembling ofa handrail.

Fig. 4.68 Malring a hanclrail with bœic tools.
(Source: Go/dstei". /998)

•
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• In residential building, the one-story house had dominated the last period before

the war, and this had minjmized the necessity ofstair construction for many years. In the

period between the 1940s and 1990s, however, the trend towards traditional styling,

along with split-Ievel and multi-Ievel designs, placed a new emphasis on this important

item. Ta add a new staircase after removing the old one, renovators usually had to build

temporary stairs from wasted lomber ta provide easy access to the other level of the

stnIcture until the permanent stairs were installed. Sometimes carriages were installed

during the rough framing and temPOrary treads were attached. Later, these treads would

he replaced by other tinished parts. The invention of power tools in this period a1so

accounted for improvements in the construction ofstaircases.

Anather innovation was that sorne of the components, like treads and risers,

started ta he prefabricated by manufaeturers (Gerald, 1979). This was largely stimulated

by increasing market demand. Although the carpentry work was simplified by the use of

these components, only thase homeowners who understood all the components very well

and knew the construction procedure could handle the whole process (Fig. 4.69).. Fig..

4..70 illustrates renovators! main procedure for building a staircase.. A: A stair carriage

consisting of three strings is built.. B: A skilled carpenter installing the tirst two risers.

The top edge of the riser must he perfecùy aligned with the supporting members sa that

no crack would show when the treads were installed.. C: The tirst tread is installed. In

addition to face nailing of risers and treads, severa! nails are driven through the bac~

lower edge of the riser into the tread. 0: The balustrade is assembled.. The handrail is

installed temporarily and then the position of the balusters are laid out on the tread and

projeeted to the rail.
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Fig. 4.69 l~(ost staircases were still built hy professiona/s. (Source: Wagner. 1976)

Fig. 4.70 TypicalprocedllrefOrbuüdingastaircas~ (Source: Wagner. 1976)
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In the 1990s, the greatest technological improvement bas been that the handrails,

balusters, newels, and fittings, including classical and contemporary styles are

manufactured by the industry.. Fig.. 4.71 shows some prefabricated components of the

staircase. Two innovative approaches to staircase building in this period are l~e APC

system (adjustable prefabricated carriage system) as illustrated in Fig.. 4.72 and the

prefabrication of the whole staircase as illustrated in Fig. 4.73. With the APC syste~ the

stair carriage was prefabricated for the first time. By adjusting the Metal panel on the

carriage, renovators can choose the size of treads and risers themselves.. Moreover, the

whole staircase can also he prefabricated in plyw~ and renovators just need ta

assemble it between the floors..

Fig. 4.71 Varieties ofstair componenJs producedby manufactures.
(Source: Colonial Elegance (nc.. 1999)

104



•

•

Fig. 4.72 The APC system makes stair building much easier than before. (Source: Stairframe. 1999)

Fig. -1.73 Two examples ofprefahricatedstairs. (Source: Stairframe. 1999)
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• Before the basement was used as living space, few renovators would think of

making stair modifications by themselves.. Stair modification was mainly done by

professionals.. The invention of power woodworking tools and the availability of

prefabricated stair components like handrails and balusters attracted more renovators to

do-it-yourself stair building projects. The use of particle board alse simplified the staïr­

building process.. Recently, more households have started ta take advantage of the

basement as additionalliving space. The frequently functional alterations that happened

in the basement increased the market need and stimulated the industry to manufacture

more low-cost prefabricated fittings, even the whole staircase. The invention of the

Adjustable Prefahricated Carriage system revolutionize the stair building process and can

he used to further facilitate the renovators' work. The ability of renovators to intervene in

stair modification bas been greatly enhanced..

4.9 KITCHEN CABINETS

•

Before the 19405, kitchen appliances were very simple and cupboards were Dot

built around the stove or above the stove, but were freestanding.. Fig. 4.74 shows a

kitchen with a freestanding cabinet on the right side. To build sueh a cabine~ first

renovators needed ta make the skeleton framework and each part of the cabinet.. Then the

framework was joined at all corners using a modification of the simple halved joint..

Offset cabinet hinges were not available at this time. The next step was fitting its floor,

sides and the back that had been eut in the right dimensions.. Then all the doors had to be

made and assembled (Molloy, 193-?). AlI the cabinets in this period were carefully

106



• designed and constructed by renovators using manual tools: handsaw, plane, hammer,

screw driver and chisel.

Fig. 4.74 Â rypicaI kitchen in 1908 wilh sile-built cabinet and
simple appliances. (Source: Phil/ips & Woolrich. /921)

ln the period between the 1940s and 19905, convenient cabinets were installed

both on the flocr and on the wall of the kitchen and they eventually became an essential

component of most kitchens. Often they were still built on site. Cabinet making was also

made easier by the invention of power carpentry tools and prefabricated fittings, such as

hinges and knobs. To build a cabinet, two procedures were commonly used. The tirst

consisted of cutting the parts and assembling them in place: attaching each piece to the

floor, wall, or to other pieces. After the basic structure was assembled, facing strips and

other fittings were marked, eut ta size and attached. In the second procedure, the entire

• unit was first assembled and then placed in position on the tloor or attaehed to the wall.
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• The structure was fonned with end panels, partitions and backs, joined by horizontal

frames. Fig. 4.75 illustrates the main steps in building a kitchen cabinet: the wall cabinets

are installed hefore the base units (this makes it easier to work on the wall cabinets since

the renovator can work directIy below them); the frame of the Ooor units was then built

and the entire floor units assembled.

Fig. 4.75 The main steps in making a kitchen cabinet. (Source: Black and Decker. /976)

•

Another innovation in cabinet making in this period was that homeowners could

choose from a variety of wood or laminated finish materials with different textures that

were produced by manufacturers. No Messy painting was required.

In the 1990s~ renovators have benefited from the popularity of pre-finished

cabinets in the home-improvement market. Base units and wall units with adjustable

shelves, hinged doors and different kinds of finished textures are aIl prefabricated in the

factory. Not only are they made to he long lasting, but they are aise renewable and
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• repairable. Renovators can also choose from varieties of carved decorative appliques,

dovetail joints, custom nook moldings and fluting details which are al1 prefabricated.. Fig.

4.76 shows a cabinet production line. Renovators can easily carry the package and install

the cabinets themselves with the help of a user's guide (Fig. 4.77). Moreover, most

hardware depots or manufacturers also provide renovators with free Auto-Graph

computerized design.. With the help of professionals, renovators are able to see how their

new kitchen will look, according to their customized kitchen plan, before any final

decisions are made.

Fig. 4. 76 ln the 1990s. mast cabinets are prefabricaled in Ihefacrory. (Source: Reno Depot. /999)

•
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Fig. 4.77 Full prefabricaled cabinetpackage today. (Source: Reno depol. /999)

Early in the century, most kitchens were simply furnished. Later, households

found it was a place where housewives would gpend a great deal of time and those who

worked there wished it to he a cheerful and convenient space. Many households began to

improve the quality of the kitchen environment. As a resul4 kitchen cabinets were

invented which could offer storage efficiency and tidiness. The invention of particle

board, melamine and varieties of prefabricated laminated-finished materials in the post­

war period also helped renovators to abandon Messy painting~ and offered renovators

richer decorative possibilities. The availability of hidden hinges and power tools greatly

increased the assembling process. More recentIy, the increasing market for kitchen

modification is driving more manufacturers to compete in this field. For the same reaso~
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• low-cost prefabricated kitchen cabinet packages have been produced for home

renovators. Varieties of cabinet panels with different types of finish materials provide

renovators numerous versatile options. The use of computer technology allows

homeowners to visualize their cabinets before making decisions.

4.10 BATH WALL TILING

At the beginning of 1900s~ some waterproof materia! was already being used for

at [east the lower portion ofhathroom walls. Although other water-resistant materials like

linoleum, tHe wallboards, or metals coated with a fuse--on porcelain enamel could also he

use~ ceramic tHe was the standard material (plant et al., 1908). Fig. 4.78 shows a

bathroom with ceramic tiles on the wall and the methods of cutting tiles. For home

renovators, installing ceramic tîles was a very time-consuming job, and the holes for

tixtures and pipes were very difficult to cut, especially if they wanted a good finish. The

earliest shower was made by manufacturers and could not he installed by homeowners. It

was made ofnickel-plated brass and usually had a curtain te prevent water from spraying

outside (plant et al.~ 1908). It was not popular in this period because it was too expensive

and needed a lot ofspace. Fig. 4.79 illustrates a luxury bathroom with a shower.

•
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Fig. 4.78 Top: a rypica/ bath in the ear/y 1900s: the wall beside the bath WQS ftnished with ceramic ti/es.
Bottom: the basic methodofcuning ti/es. (Source: Hawkins & Abbe. 1948)

Fig. 4.79 if 1U%1l1')' bathroom wilh a shower: the wall beside the bath was
finished with ceramic and the shower was enc/osedby a customized CUI1ain
to prevenl waterl'om splashing ouI. (Source: Plant et al. 1908)
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• After the 1940s~ the shower became popular, while the main method of

waterproofing bathroom walls was still installing ceramic tiIes.. But renovators could

choose from more textures and colours.. Although the quality of the tile was aIso

improved, the main innovation in this period was that more efficient tools had been

invented for cutting and installation.. Fig. 4..80 and Fig.. 4.81 show some of the tools

needed to install ceramic tiles. This technological improvement was very importan~

because making notches or holes in the tile to fit the shape of the bath fixtures or

plumbing stub-outs had long been the MOst difficult part of installing tiles on bathroom

walts. The process of tHe installation was still time-consuming: tirst renovators needed to

measure and draw the elevation ofthe area to he covered, the Iowest line ofthe wall to he

tiled and also the location of the fixtures and pipes in the tiling area. Then the coye or

base row of tile was laid~ using a notched trowel to spread the adhesive, pressing

firmly, against the backing surface of each tile (Fig. 4.82). The correct amount of

adhesive bas to he applied uniformly, otherwise the tiles would not lie in the same plane

or the water would penetrate the groove hetween the tiles and damage the wall. In order

to get a better finish, renovaters needed to check the tile line with a level and try te space

the tiles evenly.. Finally, edge tiles and trim pieces were installed (Ching &. Miller, 1983).

Fig. 4..83 shows tiles being installed, carefully aligned with the reference Hne.
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Fig. 4.80 Toals for cutting ceramic. Left: the tile cutter can cut a tile evenly ta any widlh.
Righi: a rad saw. with an abrasive blade designedfor cuning tile. can make notches and

curvedcuts in li/es. (Source: Black and Decker. 1976)

•

Fig. 4.81 Hales in a tile can be cut by dri/ling aroundthe
edge ofthe hale outline.(Saurce: Black and Decker. /976)
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Fig. 4.82 Using a notch trowel ta caver the
back ofeverv tife. (Source: Wall 1995)
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Fig. 4.83 nies in.stal/ed one by one and alignedwith the reference fine. (Source :Wo/f. /995)

In the 1990s, the innovation of prefabricated wall system kit bas totally changed

how bath walls are installed (Fig. 4.84). This laminated wall system bas not only classic

colours and patterns but also a durable life span. Fixtures and showers can be custom

designed by the manufacturer to fit renovators' individual needs. A1so, because the

system uses the revolutionary Solid Surfacing Veneer (SSV) which is just one-eighth

inch. thiek compared to the traditional half-inch saUd surface, the priee is pretty

affordable. [t is easier to install than tile and more protective than paint. [t is made in four

formats: Tub, Two-Wall Shower, Three Wall Shower and Garden Tub, and each is

available in different calours and textures. With the complete molding package and

detailed installation guide included, renovators can easily install it in a short time•
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• Another innovation is the waterproof wall panel. It is also made of larninated

materia! and available in contemporary coloms, textures and finishes. It can he easily cut

by normal saws and is installed with solvent-based adhesive.

Fig. 4.84 The prejQbricated kit bath wall system is a producl inventedspecia/lyfOr renOVa(OTS.
(Source: Wilsonart. 1999)

Because of low market demand, few useful cutting tools for tile installation were

available early in the century. This is the main reason that prevented Many renovators

from installing tiles by themselves before the 1940s. The demands of Word War II led

• Many manufacturers to develop new tools and techniques.. Later this knowledge was
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• applied to adapt industrial-purpose tools and machinery for home use9 which resulted in

the invention of tools 50ch as the tile cutter, rod saw and electric drill ta facilitate tile­

cutting. Also, the use of prefabricated tile spaces simplifies tile alignment and

installation. But the basic method ofinstalling tiles remained the same and was extremely

time-consuming. However, the innovation of laminate wall system kit and waterproof

panels frees renovators from on site tile-setting and radically simplifies the bath wall

installation proeess. This innovation is largely dependent on the invention of

revolutionary Solid Surfacing Veneer. Waterproof veneer is a relatively eostly material,

but SSV's one-eighth inch thickness makes it possible ta produce this system al an

affordable priee for home renovators.

•
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CHAPTER FIVE: CONCLUSIONS

Do-it-yourself home renovation has for over a century been a source of personal

satisfaction as weil as a way to save Money while improving the quality of renovators'

living space. However, before the 1940s technical restrictions prevented ManY

homeowners ftom getting involved in renovation activity. Tools were basic and

installation processes were complicated. Even a simple fteestanding storage dresser

needed to be made piece by piece with manual tools. Most items were too difficult to

build for MOst renovators. After the 1940s, technological breakthroughs such as the

invention of power tools, gypsum board, and PVC pipes, greatly simplitied installation

processes for interior modifications. Nevertheless, the industry still did not provide

enough prefabricated components to significantly shorten installation time. In the 1990s,

the Wiremold raceway system and prefabricated bath wall panel technology improved the

wiring and bath wall installation processes. Laminated tloor allows renovators to install a

wood tloor without nailing. Demountable partitions otrer renovators the opportunity to

detine space according to their own needs. Flexible BOWPEX pipes surmount the

obstacles presented by pipe arrangement. Furthermore, well-developed prefabricated kit

systems greatly enhance renovators' working efficiency. The increasing construction

labor oost and homeowners' job insecurity also generates more renovators' working

enthusiasm. A huge potential do-it-yourself market will continue to produce innovations

wbich facilitate renovators' post-occupancy modifications.



• 5.1 SOURCES OF INNOVATIONS

•

Market demand is the MOst important factor that drives innovations. Different

kinds ofsocietal demands campel industry and research organizations to respond with the

development of new produets. The extended recession and lack of job security in the

1990s are also resbaping produet development trends. The present economic reality

forces the younger generation ta accept more modest bousing aspirations. The increasing

tendency towards adult living with parents longer and the emergence of more borne

businesses combine to intensify the frequency of modifications to existing home stock.

The continuously growing market implies a buge potential for innovations.

The invention of new too15 is another important factor in the simplification of

installation processes. Power woodworking tool5 invented in the 1940s, like the power

drill and saber saw, not ooly vastly improved the efficiency ofcloset and cabinet building

but aIso reduced the amount of labour involved in stair and partition building and bath

wall installation. Even the installation of suspended ceilings was simplified by the use of

these tool5. The power nailer and sanding machine greatly enhanced renovators' ability to

install flooring themselve5. The painting roller, ceramic tile cutter and rod saw are other

innovative tool5 which benefit home renovators.

The invention of innovative materials is the third key precondition that for the

improvement of bome renovation proce5ses. Gypsum board relieves renovator5 of the

necessity for Messy wet plastering in ceiling and partition modifications. The introduction

of plastic was signiticant not only for its use in pipes but a1so in eiectrical cable, which

made technical tasks much easier for renovators. In the late 19605, the invention of
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• polyvinyl chloride (PVC) piping made plumbing additions and repairs possible with just

a simple saw and high-strength glue~ Latex paint was developed that could he tbinned and

cleaned up with water, and which dried into washable films~ In the 1990s, innovations

such as Crossed Linked Polyethylene, used in water supply pipes; High Density Fibers,

used in laminated tloors; Furring Tapes used for ceiling rile installation; and Solid

Surfacing Veneer, used in bath wall panels, have ail created new possibilities for home

renovators.

The fourth factor that contributes to innovative home improvement produets is

creative thinking: that is, how cao these materials and tools be used. Wiremold raceway,

BOWPEX pipes, laminated tloorboard and demountable partition are all the result of

great ideas. The availability of computer software for renovation professionals aise

enhances the accuracy and efticiency ofcalculation and modeling.

The changing use of the basement is the fifth reason that innovations have

happened. In arder to upgrade what had been a simple storage space to a üvable

environment, many modifications, such as tlooring, ceilings, partitions, painting, built-in

closet construction, and even plumbing and wiring, are ftequently required. This

inereasing need attracts the attention of manufacturers and organizations in this field and

results in substantial innovation~

5.2 REFLECnONS ON NEW PRODUCTS DEVELOPMENT

•
For manufacturers, innovations are dependent on market demand as weil as

existing produets and technology~ Inventions which are new to bath manufaeturers and
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market involve the greatest oost and risk At Sony, over 80 percent of new produet

aetivity are undertaken to modify and improve existing Sony produets. On the other

band, manufaeturers that fail ta develop new produets are putting themselves at even

greater risk. Existing products are wlnerable to changing consumer needs and tastes., new

technologies and increasing domestic and foreign competition.

Produet innovation., as a method ta enhance the produet's convenience and

affordability for renovators often takes a long time to be accepted. What are the

challenges that manufacturers face in developing suceessful innovations? [n other words,

what are the factors that affect the creation of new produets? First of all, the idea must

perfeetly match the market need, and the produet must be simple enough to operate. The

main reasons for the quick popular acceptance of the painting roller by the market are

that the old painting brush was one of the produets renovators most commonly used and

that the raller is so easy to operate.

Second., rnaterials and tool5 in related areas must aise be available to meet the

requirement of the new produet. If the tools are too difficuit ta operate or too expensive

to obtai~ or if the materials can not fulfill the functional needs, then the innovation will

not he adopted. For example, bandy BOWPEX crimping and cutting tools need no

special skill to operate and the priee is quite afTordable; renovators can even rent them if

they choose. In another case, if the revolutionary water-proofone-eighth inch thick Solid

Surfacing Veneer had not been invented, the laminated wall system kit wouId not have

been accepted by the market because il would have been too expensive for renovators.

Often, the screening of new ideas is an important step, and the manufacturer bas to

generate ManY new ideas ta tind just one worthy ofdevelopment.
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Innovations must also meet the requirements of government. In arder to improve

the quality of materials and produets, and to protect the health and safety of renovators,

the National Research Council (NRC) developed the tirst National Building Code and set

minimum standards for materia1s and produets used in renovation. The codes consist of

both performance standards and prescriptive requirements, such as tire resistance, sound

resistance and grades such as adequate, safe, sufficient. Provincial and municipal

governments have the power ta further inerease the requirements of the code, thereby

further complicating the development of innovations. The Canadian Construction

Materia1s Center (CCMC)t a division ofthe NRC, tests new produets to determine ifthey

meet the standards set by the code (Stemthal, 1993). Govemment legislation is another

factor which affects the development and dissemination of innovations.

Finally, successful innovations must have a rapid development time. Many

competitors are likely to get the same idea at the same time, and the upper hand often

goes to the tirst to bring a produet to the market. The development rime span and the cast

both all be greatly reduced by using computer-aided design and modeling. In general,

though, the suceess of new produets is dependent on unique superior properties such as

higher qua1ity, new features or higher value in use and sophisticated concept before

development.

Renovators show vast ditrerences in their readiness to try new produets. Sorne

renovators are pioneers in adopting new produds and others adopt them much later. The

manufacturerst challenge is to identify the characteristics of the pioneers among home

renovators. Early adopters tend to be younger in age, have higher social status and a more

favorable tinancial situation. Persona! influence is an important factor, especially in the

122



• evaluation stage of the adoption process, and it bas more influence on late adopters than

early adopters do.

5.3 INNOVAnON AND AFFORDABILITY

•

In order to make housing more affordable for tirst time homebuyers, homes can

be built smaller and simpler in appearance and later improved by the homeowner

themselves. The dwelling could aise coDtain open and unfinished areas to adapt to

unforeseeable family dynamics, and to allow renovators to improve theic living

environment according to their own taste. Basements and mezzanines have the tlexibility

to accommodate a large range of funetional needs. Less elaborate finishes and greater

provision of unfinished space could be advantageous in these areas. Even on the main

floor, the interior of the bouse can be designed as simply and as open as possible ta

reduce the cost ofbousing.

Many produets used in post-occupancy modifications cao aise be used in pre­

occupancy decoration to achieve the dream of home ownership by buying a simple living

space and taking the advantage of do-it-yourself produets. For example, floors in cenain

areas can be left unfinished, to allow bomeowners to finish them by themselves in their

spare tîme. More open space can be offered to allow more tlexibility in detining space

with demountable partitions. Walls could be left unpainted, with only a base coat, since

the market bas provided sa many kinds of quality paints and tools that are easy to use.

Kitchens can be left unfinished because homeowners have sa many available choices of

cabinet styles and materials. Storage closets can also he left ta the future renovators.
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• Prefabricated closet system kits oifer renovators convenient installation and ditTerent

kinds offittings for assembly. Additional bathrooms caB be added later sinee plumbing is

no longer a difficult task using POWPEX pipes, and laminated bath wall systems are easy

to install. A suspended ceiling is also unnecessary sinee kit systems otTer renovators

customized choices.

5.4 FURTHER RESEARCH

The renovation market will continue to be a profitable one for manufaeturers

because of the growing potential that exists in this field. A longer weekend means that

renovators have more spare rime that can be used for their dwelling modifications. Media

promotions like The Otd-House Journal and This Old House trom PBS attraet more

households to join the do-it-yourself movement and also instruet renovators in the work

they undertake. From a social point of view, the government should sponsor more

research organizations to develop innovations that benefit home renovators. The

availability of more sophisticated power tools and equipmen~ new material with superior

performance, high recycled content or low pollutant emiSSiODS, together with improving

computer software, will enable manufaeturers ta improve prefabrication technology,

which will bring renovators more sophisticated kit systems with atTordable priees.

66lnnovation bas brought the industry to its carrent position. Innovation will

guide it into an excÎtÎng and bright future" (CMHC, 1993).

•
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