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INTRODUCTION

One of the most challenging aspects of architec-
tural practice is the design of residences. Lecanse
the solution appropriate for each situnation differs with
the composition, the cultural and ethnic background, and
the living pattern of each family, the design of a home
is never lacking in interest; because the family and its
home are the basis of our civilization, residential
architecture is of lasting significance.

While within and about the home the individual
comes under its influence, and his physical and emotion-
al health are greatly affected. Physiologically he is
affected by temperature, ventilation, humidity, and
illumination; psychologically he is affected by crowd-
ing, clutter, noise, color, and spatial relationships.

By deciding upon one design or another, the
designer of homes, whether he is conscious of it or
not, influences the future success and happiness of

family life in the most intensive manner. Therefore,

the architect has at his command a tremendous power
of good or evil.



Although definite progress in raising the stand-
ards of dwelling design has been nade since World War
11, there is still a great need for exploration in the
field of house design, especially with regard to the
technical and fanctional aspects of planning. The pur-
pose of this thesis is to provide an opportunity for
such general investigation and to apply the information
thus gained to an actual, specifiec problem, the design

of a residence for the author's parents.
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General Shuey has many and varied interests, ine
cluding engineering, foreign affairs, yardening, fishing,
kanting, boating, wood working, and auateur photography.
tirse. Shuey is an excellent seanstress, an accomplished
cook, an experienced home-maker, and an enthusiamstic
partner in all of Ler hunsband's enterprises. Both of
the Shueys enjoy traveling aud have wany friends with
whom they correspond and exchauge visits. Their daughter
is married, and she and her family will always be wel-
comed gmesis,

The Shueys have purchased a lot near Ocean City,
Maryland, on which they wish to build a house. Although
until they retire, the house will be used only for vaca-
tioning or as a rental property, it is uliimately to
serve as their permaneni houe, and should he designed
for this purpose above all others.

“o accomodate their varied interests and activi-
ties, ihe Shueys require u flexible, comforiable
residence.  So that they may have leisure in whieh to

enjoy their retirement and to pursus outside activities



both General and !lirs. Shuey desire to be as freo as pos-
sible from routine household chores. A home whieh will
be convenient for the two of them and yet adequate for
the comfortable accomodation of several house guests or
ecasunal visitors is requnired.

For their own needs the Shneys require a sleeping-
dressing area, a living area, a kitchen area, and suit-
able ontdoor areas. In addition, General Shuey requires
a small office or den for his own use. For the use of
guests, a sleeping area with a private dbath, readily
accessible from the main entrance is needed. Also, in
conjunction with the entertainment of guests, the living
area must be sufficiently large for parties and informal
gatherings, and the cooking facilities must be adeguate
for the preparation of meals for large groups. Both of
these areas must be convenient to an outdoor entertaine.
ment area.

In addition to the hcuse itself, a workshop, with
roady access to a bathroom or with separate toilet
facilities, and a two-car garage are required.
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With regard to the construction techniques to be
employed in the bnilding, General Shuey desires that the
house be designed sc that he can do most of the actual
work himself with the infrequent assistance of hired
help for heavy labor.

Other factors to be considered in the design of
the Shuey residence are adequate provisions for storage,
including the use of built-in storage furniture where-
ever possible, the elimination of housework and mainten-
ance, and the elimination of accident hazards. In
addition, it is necessary that the house be of such a
design that it will remain a suitable home for the

olients throunghout the reat of their lives.
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SITE CHARACTERISTICS

The site is loonted on a flat peninsula jutting
out into Chincoteagne Bay, near Ocean City, Maryland.
The property may be reached by antomobile from the
Stephen Decatur Memorial Highwsy (Maryland Route 611),
which joins U. 5. Highway 50 about two miles west of
Ocoan City.

About one-half of this peninsula is devoted to
farming, while the remaining acreage is woodland. Al-
though some of the property belongs to large estates,
the general character of the area is rural. At the
latitade of the site, about 38°-14' North, the peninsula
is less than a milo in width, roughly bisected by the
road. The Atlantic Ocean is about three and one-half
miles distant, acroas the northern extension of Chinco-
teague Bay, Sinepuxent Bay, and the narrow strip of
Assateague Island.

Although the bay is not suitable for swimming,
it is excellent for crabbing, clamming, sailing, and
fishing. During the fall and winter, hunting is enjoy-
able in this region; deer, duck, and geese are plentiful.
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The view across the bay is pleasant, and the out-
look in other directions is equally agreeable. Ucean
City is convenient for ocean swimming and shopping, yet,
out on the peninsula one is spared the thonsands of
vacationers which flock annually to its beaches. Also
within convenient driving distance are the towns of
Berlin and Snow llill.

Xo State or County building codes exist govern-
ing the erection of dwellings or outbuildings in this
locality. A rural mail delivery route passes by the
site., Exocept immodi@toly after a storm, electric and
telephone service is good. Water must be supplied by
private wells, and sewage disposal mmst be provided
by the individual property owners.

The site consists of 4.73 acres, originally a
part of the Zadok P. Spence Farm, Genezar, a holding
dating back to eolonial times. The 1J0-foot wide lot
is very deep, running from the Stepiien Decatur Memorial
Highway east to Sinepuxent Bay, a distance of about

1400 feet. The portion of the property fronting on
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the bay is a grass-cover marsh; the portion of the lot
suitable for building begins about 380 feet back from
the edge of the water. The soil in this portion of the
property is a sandy clay, and the natural vegetation
includes several healthy swamp oaks, dogwoods, poplar
trees, and a lush entanglement of poison ivy and
honeysuckle. During the summer and fall, the area is
infested with flies and mosquitos.

fhe climate on the Fastern Shore of lMaryland is
habitually mild. The sun shines over half of the days
each year. In June the sun is above the horison
nearly 15 hours each day, attaining a maximam elevation
of 74°; in mid-winter the maxiumum sun angle is 28° and
the length of day is about nine and one-half hours. (1)

The maximum temperature recorded in summer is
102° F. in July, and the minimum winter temperature
ever recorded is 2° F. The average relative humidity
ranges between 657 in the daytime and 75% at night in
winter and from 527 in the daytime to 86% at night
during the uummnr.(z)
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Cooling summer breezes are from the south with
variations to southwest and southeast and with secondary
winds from the northwest; in winter northwest and west
winds prevail with northeast and south winds secondary.
Although the immediate vicinity has so far escaped
with 1ittle damage, the general area is subject to
winds of hurricane force. Storms passing to seaward
produce "northeasters™ which have not been destructive.
liowever, those passing to landward produce southeast
and south winds that sweep unchecked up Chincoteague
Yay; these are the winds which have caused most of the
dazage to date.(3)

The normal rainfall is usually sufficient to
support vegetation. About one-third of the days each
yoar experience precipitation; the frequeney is lower
but the gquantity is greater in summer than in winter.
The average annual precipitation 1s 34.88 inches,
with the average per mdnth ranging from a minimum of
2.58 inches in April to a maximum of 3.42 inches in
March.(4) Snow occurs only about 12 days & year and
seldom lasts for more than three or four dayao(s)
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PLAN AND DETAIL OF S1TE
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PHOTOGRAPIS OF SITE
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HOTOG F_SIT

View from north
toward tree line

View from tree line
south to road (at line
of telephone poles)

View south towards bay
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NCES OF THE SITE

One of the [irst items to be considered when
designing any building is the dovelopment of a satis-
factory relatiounship beiween the building and the site.
"ihe provision of a healthful home begins wiih the
selection and preparation of a snitable site, and with
the planning of orientation on that site lo secare
maximum advantage « « ."(6)

When careful planning is practiced, site develop-
ment costs are nsually less, and the value of the property
is enhanced. DLy taking full advantage of what is known
about nature and people, good site development brings
each house and its loil together in a close relutionahip.(7)

Once the lot is selecied, the requirements of
site design are set in a large degree by fixed factors
to which the designer must adjust the building design.
These factors include elements of neture entirely be-
yond control by the planner and physical characteristies
fixed by the site selection.'8) Ten forces of the site

which must be considered in design are: (9)



19

INFPLUENCES OF THE SITE

1. The ethos of the country, region, state, and
locality.

R+ The character of the neighborhood.

3. The climatie.

4. The character and behaviour of ambient noise
sources. '

5. The effect of surrounding structures.

G. The character and effect of the topography
and flora.

7. The aocess and egress of people, vehicles,
and utilities.

8, Laws, covenants, and restrioctions.

9. The view and requirements for providing
privacy.

10. The effects of the new structure on the

status guo.

Each of these ten forces exerts an important
influence on the final design of a building. While the
ethos of the couniry, region, state, or loocality may
suggest the following of certain traditional planning
concepts, the character of the neighborhood may further
influence the design for boih appearance and privacy.
The optiman placement of the building on the site may
be determined by the character and behaviour of ambient
noise sources, especially if the site fronis on a bdusy
street. Surrounding structures may impose furthor
limitations on the building design, while the necessity

of providing for the access and egress of people,
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vehicles, and utilities to thie Luilding will determine
the location of drivoways, sidewalks, and even sowe areas
in the house. "The existence ol laws, covenants, aud
other similar restrictions may control the type and
quality of comstruction to be used, the architectnral
style, and the minimum size and cost of the dwelling.
Certainly, the view and the requiremenis necessary to
achieve privacy are a fundamenial consideration in
design; if a site has a pleasant view, the building
should be dosigned to exploit it; on the other hand, if
ihe outlook is disagreeable, measures should be taken to
limit the view or to substitute a pleasant scene for
one that is unpleasant., Privacy is also an important
considcration; to be satisfactory, a building must be
so designed as {to afford adequate privacy to its occan-
pants, both indoors and ouiside.

Although the importance of ihe above considera-
tions in the design of a huilding cannot be disputed,
and under certain circumstances one or a combination of

several of them will be the primary characteristic of
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the site influenciny the final building design, under
most cireumsiances the factor of climate is the most
inportant of all the influenees ol the site.(lc)
The basic architecf{ural desiyn must be in con-
formity with the prevailing weather, !an ecan ocompete
with other men and their works, but he cannot compete
againgt nature. ile zmst conform with it.(ll) "The
history of the architecture of the house is one great
chronicle of wan's attempt to shelter himselfl from his
hoslile onvitonmont.“(lz) Proper siteing with regard
to elimale, as opposed to haphazard planning, may mean
a difference of temperature cquivalent to what could be
expected several hundred miles to the north or aonth.(la)
"he elimatic environment has four main variables,
golar radiation, air movemeni, temperature, and humidity,
which mnst bo considered in buillding design. bepending
on the orientation chosen and the way in whieh the site
is landscaped, these climatic characteristics of the

site may become either liabiliiies or assets.



Propet orientation with respeot to the sun
facilitates hoth winter heating and summer cooling.
Fortunately, orientation for each is dependent upon
the same topographical arrangement. In northern lati-
tudes the sun has an extended arc and is high overhead
at noon in summer; in winter it has a much reduced arec
and is low in the sky; therefore, while exposure in a
soatherly direction leads to a maximum absorption of
solar heat in the winter, in snmmer, since the sun is
more nearly overhead, a general southern exposure tends
to cut down the heat of incolation.(l4)

From the standpoint of comfort, orientation of a
dwelling with respect to prevailing winds is second only
to solar orientation in importance. In hot humid weather,
the correct orientation of a house to prevailing breeszes
and the maximmm exploitation of their cooling effects
will greatly increase indoor comfort. On the other hand,
inadequate protection from winter winds will seriously
disturb the performance of heating systems and will thus
distort the internal thermal equilibrium of the &vtlling.(l5)



However, since thermal insulation and storm windows or
double glazing can be utiliged to control winter heat
losses, the proteetion of a dwelling from adverse win-
tor vinds is generally less important than its exposure
to favorable summer breeses.(16)

Exoept through the exploitation of the effects of
solar radiation and prevailing winds, natural means of
controlling the temperature in a building are limited.
lowever, the scientific use of landscaping to mitigate
the effecis of temperature offers some possibilities.
The judicious use of deciduous trees and plants will
deflect, absorbt, and reduce the radiation of sun-heated
roofs, walls, and paved areas in summer while in the
vinter permitting the fullest access of solar heat to
these surfaces. In addition, foilage can be used to
reduce the free-air temperatures of contigious areas
both by reduction of radiant temperatures and by the
cooling effect of the transpiration of the leavol.(l7)

A careful disposition of trees, shrubs, and ground
covers becomes an integral part of thermal design. Trees



can be used as supplements to insulation and ventilating
fans, with real and calculable results. Conversely, trees
can be used as shelter belts to reduce the loss from
heated dwellings in winter.(la)

The problem of humidity is one which can be met
more readily in the desizn of materials than in the lay-
out of a building or in the site design.(lg) llowever,
becanse the unpleasant sensations caused by excessive
sumner humidity can be tempered by an increase in air
movement, an application of the principles of natural
ventilation will also aid in redncing these discomforts.

Another important aspect of site plamning is
the orientation of a building for the utilization of
natural illamination. In general, where bright light is
preferred, an aspeot to the south is desirable. While
the southeast guarter will receive the morning sun, the
southwest quarter will receive the afternoon sun. XNorth
light is the most even thronghout the day.(20)

When the design of a building and the layout of

the site are being planned, conflicts often arise between



the treatments desirable for two or more factors of the
site. In this case, local judgment nust determine
which of the factors will have the most far-reaching
effects on human comfort and livability under the given

cireumstances.



One importiant consideration often overlooked in
the design of houses is the fact that special require-
ments are imposed by the various stages in the develop-
ment of the family. Actually, the problem of designing
a house is complicated by the fact that the family does
exhibit a definite pattern of needs which differs with
each phase of its growth. Following the early yvears of
marriage, when the family 1is childless and its spatial
needs are small, are the growded years, when there are
ohildren of pre-school age, and the family's spatial
requirements are definitely increased. The peak years,
while the children are in school, make the greatest
demands, and, when this period roccedes and the children
leave home, there are the later years. This latter
period is peculiarly ol this ers, and its long span of
about 15 years is a result of ihe steadily lengthening
1life cxpectancy.(zl)

To design one house suitable for all four
periods of family developmeni is practically impossible.
One scheme that has been proposed is that the house be



built in stages, commencing with a small dwelling for
the early years which can be expanded for the crowded
years and which, with a few minor changes or additions,
can be reorganized for the peak years. Much has been
written on the design of such houses; it is the period
of the later years, when the existing house is excessive
in sige and in the maintenance demands that it imposes,
that requires special investigation.

Several possible solutions to the problem of the
later years have been put forward. First, it is possible
that the existing house may be subdivided into two or
more smaller units, one of which may be retained for
the owner's use while the others may be rented. Another
possibility is that the existing dwelling may be sold
and that the family may then move to smaller, more con-
venient quarters, such as a smaller house or an apart-
ment, Still another possibility is that they may move
in with a married son or daughter, but this is, in
general, not a very satisfactory solution to the problem;

most older people desire to maintain their own homes
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and prefer privacy and independent living.(zz) If it is
economically feasible, one of the most satisfactory solu-
tions to this problem of the later years is to build
especially for this period.

Aging is a biological, psyehologlical, and social
process which changes the individnal and the situation
in which he lives, 7To these changes the older person
must adjust himself; the success of hiz adjustment is
conditioned by his own personality and experience, by
the role assigned to him by society, and by the oppor-
tunities available to him,(23) By lesaening the strain
on the body and by helping to preserve their physical
resources, the provision of healthfnl and carefully
planned housing is one of the most effective means of
helping older people to lead happy, usefunl livas.(24)

Regardless of the specific type of housing in
which they choose to live, older people have special
noeds with respeot to environmental control. For
instance, older people, with their poorer circulation

and impaired heat-regunlating mechanism, are more
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sensitive to surrounding temperatures than are young,
healthy adults; thorefore, operative temperatures at
least 3° F. higher than usual are reguired. In addition,
as older people are particularly sensitive to chilling
of their extremities, the elimination of temperature
stratification from floor to ceiling is imperative.
Also, because of the effect of age on their heat-regu-
lating mechanism, the protection of older people against
over-heating is essential; summer air-conditioning may
be utilized to this end, but the exploitation of the
principles of natural ventilation is generally adequate
and is often more feasible economieally.(25)

1n addition to the special reguirements for
temperature regulation, the provision of adequate illu-
mination, both natural and artificial, is especially
important in a dwelling for older people. However, it
is essential to recognize the reduced ability of the
eyes of older people to accomodate stresses resulting
from glare and high-brightness ratios. Also, since

older people are less able to adjust to external stresses



30

IMPLICATIONS OF THE FAMILY CYCLE

than younger adulis, {the control of noise is another
especially significant factor to bhe considered in de-
signing a dwelling for their use.(zs)

Due to the slow decline of biological and physi-
ological functions in older people, provisions for safety
and convenience commensurate with their decreasing
physiocal abilities are neeaasany.(27) Special attention
should be given to the elimination or reduction of
accident hazards; home accidents, especially those due
to falls, coniribute heavily to the death toll among the
older population,

To enable older people to have sufficient time
in which to participate in outside activities, housing
for this group mast he desizrned to emse routine tasks,(28)
Planning the dwelling to minimize walking and to provide
easy access 1o storage withoul excessive reaching or
bending is important, as well as designing to minimize
the provalence of dirt-catching areas. (29)

In addition to physiological needs, older people

bave psychological requirements peculiar to their age



group. bLasically, those additional psychological needs
include a need for a sense of beiig useful citizens, for
the ability to retire from ihe hurly-burly of lamily
life, for a modicum of luxury and comfort, and for the

possibility of entertaining friends.(3°)
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The [undamental need in the home i{s the need for
peace and quiet and for relief from the world outside.
At the same time, a great deal of work and productive
activity, as well ae relaxation and fun, must be possible,
These varied needs conflict sharply, but it mast be
possible to meet any or all of them at one time in the
successful rasidence.(al)

The planning of the living spaces and their re-
lationship to one another is a major part of dwelling
design. Other considerations which caznot be neglected
include provisions for storage, prevention of fatigue,
utilization of mechanical servants, and designing for

health and safety.

LIVING SPACES:

Depending upon the skill of its designer, the
home oan foster or inhibit relationships between family
members. Itz ability to do this lies in the faet that
the way in which the living spaces are planned and or-
ganiged has a great effect on the amount of privacy the

family can attain and on the ease with which its various
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members can get torether. ITnadequate provisions for
privacy and commnication lead to confliet; adequate
provisions foster co-oPQration.(ag)

Sufficient space is a primary requisite of the
livable dwelling. 1In recent years, attempts to mini-
mize dwelling costs have tended to reduce space to a
minimum, While efficient planning enhances the use-
ability of even the smallest space, it cannot be &
substitute for reasonable dimensions. Dwelling space
is suffieient only if it accomodates the necessary
furnitare, equipment, activities, e¢irculation, and
storage; the measure of a dwelling's spatial adequacy
is the possibility for smooth functioning of family
11fe.(33)

In designing a dwelling, every activity .of the
family must he considered with respect to its frequmency,
its time, whether or not it regunires privacy, and
whether or not it is a fixed activity fof a given space
or a floating activity which may be accomplished any-
place. The activities of fanily life are patterned in
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daily, weekly, and seasonal eycles; the frequeney of the
activity determines its priority for consideration, but
all of the necessary activities, including the most infre-
quent ones, must be possible.‘34)

Strictly in terms of the family's activities, the
design of the honse must he based on & deterﬁination of
which activities are compatible and may therefore bhe
grouped together and which activities are incompatible
" and mmst be provided for individually. In grouping the
living aetivities, four steps are neceaaary:(as)

1. Classification of living activities.

2. Grouping of ecompatible activities.

3. I'rovision of duplicate facilities for com-
peting or overlapping activities.

4., Flanning for adequate barriers between in-
compatible groups of activities,

Once the activities are grouped, the clusters
of functions evolved can be translated into physically
distinet zones within the dwelling.

The ability of the houselold to funotion
smoothly is also dependent on the relationship of the

various gzones of activity. In relation to other spaces,
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each space must permit efficient circulation which at the
same time affords privacy. A room used constantly to
reach other rooms or the entrance is essentially a hall-
way. The ideal arrangement permits access to all parts
of the house and to the main entrance from each room
wvithout necessitating passage thromgh any other roon.(ss)
The development of the individual space depends
on the aotivity or group of activities to be performed
within the space, the number of people coneerned, their
particular cultural requirements, and the amount of space,
farniture, and equipment necessary for the activity. The
fact that the same activity may be performed in two places
does not always imply that two rooms are needed. How-
ever, duplication of facilities is required if the acti-
vity is a frequent occurence, if the activity is conceived
of as private, if an effort is to be made to distinguish
between facilities for different groups within the
household, or if the achievement of a greater sense of

luxury is desirod.‘37)



In addition to circulation space, nine basic
types of areas are roquired within the home, including
spaces for sleeping and dressing, for personal cleanli-
ness and sanitation, for food preparation and preserva-
tion, for food serving and consumption, for recreation
and self-improvement, for extra-familial association,
for housekeeping and maintenance, for child or sickroom
care, and for the operation of utilities, (38)

Sleeping and dressing normally take place in the
bedroom. Other activities such as reading, writing,
smoking, listening to the radio or watching television,
and making love may also occur in thias area. There are
basically three types of bedrooms: those whose use is
limited solely to sleeping, those that serve for both
sleeping and dressing, and those that serve as a second-
ary living room or a private relaxation area for the
person or persons claiming the room. The amount and the
arrangement of space required for the bedroom will be

determined by which of these types of room it is intended
to be.(39)



Regardless of the nature of the bedrooms to be
desizned, provisions for sleeping are the primary con-
sideration. Factors affecting sleep include noise,
light, heat, and air movement. The more quiet the room,
the more peaceful the sleep possible within it. The in-
filtration of external light 1§ not conducive to sound
sleep; it should be possikle to achieve total darkness
within the sleeping area. When the body is warm and
the air is several degrees cooler, sleep is generally
more restful. Also, although the room should not be
drafty, a certain amount of air motion is pleasurable.

Dressing may be provided for either within the
sleeping area or in a separate dressing area. In either
case, the provision of adequaie siorage space for hang-
ing and folded garments and for shoes and other acceso-
ries, & chair, and a place for combing hair and other
processes of grooming are required. The provision of a
rull-lengih mirror is desirable, as is the provision of
a storage space for dirty clothes. To eliriinate unneces-
sary movement while éruasing. all the elements required

in the process should be closeiy gronpod.(4°)



1f the bedroom is to funciion as a liviang room
as well as a sleeping area, additional space is required
to provide for the conlemplated living activities, and
some effort to make the bedroom seem less obviously a
bedroom may be desirable.

If a guest bedroom ia to be provided, it is
usually desirable to isolate it and any other areas
designated primarily for gnests from the family bedroous.
Such a procedure will afford both the family and guests
a greater sense of privacy and will prevent guests from
becoming a source of undne disturbance to the normal
family routine. Such a precaution is especially desir-
able in a home for a fawily with young children.

The facilities for personal cleanliness and
sanitation are traditionally provided in the bathroon.
The bathroom is primarily an instrument whereby the
individual can safely dispose of the waste matter which
accamulates on both the inside and the outside of the
body; to assist in the removal of these body wastes,
three tools have been devised, the lavatory, the tub or
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shower, and the water closet.(4l)

Although for many years the practice of provid-
ing a greatly standardized minimum bath has prevailed
even in the more luxurious home, an unprejudiced, fresh
approach to the design of bathroom facilities promises
a more livable solution to the problem, There is, for
instance, nothing inevitable or sacred about the basin,
water closet, and lavatory combined within one hygenic-
looking space. Bathtubs and showers can more logically
be located in conjunction with dressing facilities.
Becanse of the frequency of the use of the water closet
and the mmltiplicity of functions connected with the
lavatory, these items are also more logically connected
directly with the dressing facilities than with those

for bathing. In fact, there is no reason why these fix-

tures have to be in a bathroom at all; the interrelation-

ship of the processes of dressing and undressing, bathing,

and clothes storage make the combination of toilet and
dressing facilities idonl.(éz)



The preparation and preservation of food are
normally activities that take place within the kitechen
area of the dwelling. The kitchen of the past was the
work and social center of family life, the heart of the
howe., Although in recent years the trend was toward
reducing the kitchen to the barest minimum, the kitchen
of today has regained its former importance. In addition
to the necessary facilities for cooking, facilities may
be provided for many other activities, including laundry,
family meals, and chilad play.“a) |

The kitchen, as the scene of some of the house-
vife's most important aﬁd least pleasant dutiee, has
been the object of more study than any other area of the
house. In the kitchen, a.‘in the rest of the house,
there is a minimum size below which work is inconvenient
and a maximum size beyond whieh work involves a great
deal of wasted motion. The optimum size of the kitchen
will vary from family to family and is depenient on such
things as the number of people to be ecooked for, the
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frequency of shopring expeditions, the natare of other
activities to be provided for within the kitchen area,
and particular needs resulting from cultural or ethnio
practices.

The basic kitchen activities of preparing food,
‘clonring awvay after meals, and the storing of foods and
utensils, requires centers of activity which are con-
veniently identified with the major items of kitchen
equipment, the sink, the stove, and the refrigerator.

In reality, the kitchen equipment makes np a single work
center, for the nature of kitchen procesees requires
frequent movement from one piece of equipment to the
other, Work surfaces of adegnate size are necessary,
and storage space for food supplies, dishes, tools, and
untensils must be provided within easy reach of the place
vhere they are needed. In ell, the kitchen equipment
becomes a production line for all work necessary in
preparing meals and cleaning up nttorunrdc.(44)

Three basic schemes for kitchens prisvail, the

U-shaped kitchen, the L-shaped kitchen, and the in-line
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kitchen. legardlcss of the basic scheme, however, it
has been found that the most efficient arrangement is
generally to have the refrigerator to one side and the
cooking elements to the other side of the sink, with
ample working surfaces and storage spaces in between.
The utilization of the recently developed individual
cooking elements and refrigerator uniis allows an even
wider variety of arrangements and enables a kitchon to
be planned for greater efficiemcy than is possible with
the conventional stoves and refrigerators.

In addition to the basic equipment which ia re-
quired in a kitchen, consideration should be given to
the possibllity of utilizing other labor-saving dovices,
such as dishwashers, garbage disposal uniis, and deep
freegzer units.

Another phase of housekeeping which may logically
be pursued in the kitchen is the washing and drying of
clothes. With the development of wodern weshanical aids,
this process no longer requires a very great amount of
time, and the time required can easily be fitied in with

other activities.
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While it is possible in terms of funetion to
separate the actual processes of preparing food and
serving and consuming it, in terms of house planning
these processes mitst be considered as a unified
sequence of operations. In dwelling design, the trend
today is against complete physieal separation of the
kitchen and dining areas. To function well, regardless
of its actual location, the dining area requires a con-
venient means of access to the kitchen, storage space
for table linens, and ample space for a convenient
arrangement of a table and seating.

Depending on the nature of the specific activi-
ties to be pursucd, the architectural requirements for
family recreation and self-improvement have a tendency
to overlar those for extra-familial association. low-
ever, to function smoothly, a family generally needs two
distinet areas, one for informal uses and one for those
of a more formal nature, Yot too many years ago these
spatial requirements were fulfilled by the “itchen and

the parlor; while the parlor was reserved for very special
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occasions, the kitchen provided a eenter for fa&ily and
informal social activities. Today, the tendency is to
provide a "living" room for the more formal occasions
and an additional area, variously designated as the
"family" room, the "multi-purpose” room, or the "recre-
ation" room, for less formal activities.

Another and perhape less ambiguous terminology,
suggested by Dorothy Field in The Human House, is the
ase of the designations of "quiet™ room and "activity”
room. YWhile the quiei room is that which would be used
for roading, relaxation, callers, formal entertainment,
and other aciivities of a less exnberant nature, the
activity room would serve for games, hohbies, children's
play, juvenile and teen-agze rarties, less formal adult
entertainment, viewing television, and similar noisy
and sometimes destructive pastimes.

With such an arrangement, the quiet room will
always be orderly and relatively peaceful for the recep-
tion of guests and for family members seoktag quiet

relaxation, while child play and other family activities
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can be pursued in the activity room without the inhibiting
fear of creating a mess.

Although the requirements for the design of two
snch‘areas would vary greatly from family to family, it
is possible to establish certain fundamental recommenda-
tions,

Everything possible should be done to isolate the
auiet room from the noisier areas. Definite acoustical
and visual barriers should be established, and extra-
neous traffic through the room should be eliminated. In
addition, the quiet room should be readily accessible
from the main entrance without an enforced passage through
other rooms.

to facilitate adult supervision of children's
activities and to simplify the serving of refreshments,
the activity room shonld be convenient to the kitchen
area. For the convenience of both the housewife and
children, an outside entrance and a near-by toilet
ghould, if at all possible, be included. Tae room

ftg0lf should be extremely flexible in plan and in
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farniture arrangement, and it should be possible to Pro-
vide a large area unimpeded with furnitare for dancing
and games. Ample storage for games and toys, hobby
materials, and other necossary equipment is essential.
In the selection of finiéhing materials and furnishings,
¢urability and ease of maintenance should be primary
Qpﬁsidorations. )

In addition to the general needs of the family
with regard to relaxation and self~impfovement,\thc
specific requirements of thoe individunals mast be con-
sidered. V¥hile scmo personal interests may well be
pursued in lLedrooms or within otller conventionally pro-
vided spaces, others may rejuire special facilities
such as & dark room, a library, a studio or mmsic room,
a work shop, or an indoor garden.

Tacilities for housekeeping and waintenance are
usually supplied in conjunciion wilh other areas, such
as storage spaces’for cleaning equipuent and linen
opening into a hall or other rcom and laundiy and

sewing areas in the kitchen or in the activity room,
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Exceptions to 1his peneralizalion include soparate sew-
ing or laundry reoosms or a work shop. Whether sach
‘facilities are {o ke yprovided individaally or ia coajunc-
tion with other areas, they should be planned for the
location mosi convenient for their inlended function.

10 adequate play and sleeping areas are provided,
the care of children requires few additional facililiesa
within the dwelling other than a general modification of
spatial provisions.

Efficient care of the sick necessitates the
utilization of a private area, usually a bedroom, in
which the palient may be isvlatled; the area used must be
convenient to eooking and toilel facilities; a pleasant
outlook and a sunny exposure ave desirable. Within the
sickroom, coaplete control of lightl and sound must be
possible; siorage space adeguate for wedicines and
other necessilies, as well as a placo for books and a
radio within conveaieal reach of the patieant, are
essential; both indoor and outdoor relaxation spaces

for the patient and visitors are desirable.
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The amonnt and character of the space required
for the operation of utilities is dependent on the type
of equipment and the iype of fuel to be unsed. In general,
a central location within the dwelling is economieally
desirable; on the other hand, reguirements for safety
and fire prevention may demand a more remote location,

In addition to the spaces nceded within the
dwelling, ontdoor spaces are also required for family
activities, The exact requiremenis of a family for
ontdoor living depend on the habits and likes of the
family. In warm weathoer, many families enjoy cooking
and dining ontdeors, and, especially in regions whiech
experience hot humid snmmers, arrangemente for ontdoor
sleeping are often desirable. A family with children
recuires n sale, well-designed play space.

In order tc satisfy the renuirenents imposed by
varying weathor conditions, outdoor living areas mst
Le of several types. In most regions, screened and
shaded aroas are required for use in the srimer; in

cooler weather, shellered sumny terraces are desirable.



Llegardless of the iype of outdoor areas provided,
adequate visual and acoustical proieciion is necessary

to insure yrivacy.

PROVISIONS FOI STORAGE:

Storage facilities are needed in conjunction
with almost every family activity; the provision of
adequate storage space is an extremely important part
of the design of a livable house. Some twenty types of
storage spaces are required within and about the usual
dwelling, including specialized facilitlies for the
storage of vehicles, wraps, games and hobby equipment,
borits and papers, bed linens, table and kitchen linens,
china and dishes, silverware and glasses, food supplies,
kitohen utensils and appliances, refuse and wastes,
cleaning and laundry equipment, sewiiy and mending,
clothing in daily use, toilet supplies and medicines,
items of seasonal use, gardening equipment, outdoor

games and furniture, and trunks and suitcases.(45)



Closets were the original solution to the storage
problem. A closel, however, is a place where clothing on
hangers and, possibly, blankets and very little else can
be stored conveniently.{46) ror almost all othor house-
hold items to be stored, closets are inadequate and
inefficient; either space is wasted, or articles to be
stored mnst be placed one behind the other. In general,
the use of basementis and attics for storage is equally
unsatisfactory. In addition, houses today, because of
economic pressures and changing family needs, are be-
coming smaller, and baseuents and attios have practically
disappeared. Therefore, it is imperative that adequate
facilities bLe provided within the dwelling for the stor-
age of household items; such facilities can he most
conveniently and economically furnished in the form of
specialized built-in units.

Although the inclusion of built-in storage
furniture may increase the original construction cost

of the bailding, hecause the need for most of the



expensive furniiure ordinarily required is eliminated,
the ultimate cost to the family is nol increased. In
addition to reduecing the cost of furnishing the &welling,
the provision of built-in storage facilities in a house
affords other distinct advantages. First, the storage
facilities for apeciflec articles or uses can be designed
te provide the exact amouni of space reguired in the most
convenient location. Secondly, the provision of such
built-ins pernits a more efficient use of space; in some
oases, for instance, it is feasible to substitute for a
partition, a storage wall of only slightly greater thick-
ness which will provide the required storage space.
Simplification of housework is a third benefit accrued
with the use ol built-ins; eleaning is facilitated, both
beocause, with the provision of adeguate, well-designed
storage spaces there is a place for everything and be-
cause fewer surfaces are exposed to be maintained than
with conventional furniture, they are not subject to

changes in style.



In considering the design of specifie storage
spaces, each iteu to be stored should be investigated to
deternine the requirements for its physical preservation
and the ways of achieving a maximun of efficiency and
convenience in its use.{(47) with regard to convenience,
storage facilities for each article should generally be
provided in the area where the initial use i» to be in-
ourred; adequate space is needed, and the arrangement
shonld be such that it is ﬁnnocooaary to store some itens
behind others. The use of adjustable horigontal and
vertieal partitions within the storage uniis will greatly
inerease the flexibility of their use.

PREVENTION OF FATIGUL:

In these days of servantless living, the average
homemaker has no assistance in her housework. Even in
a home without children, it takes the average housewife
at least 40 hours a week to do her work.(43) Although
there are certain steps a woman can take to reduce her

work and increase her efficiency, such as utilizing
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easily cared for fabrics, prepared mi:es, and so forth,

the amount of necessary work above the absolute minimum

required by any house is for the most part determined by
the design of the house,

Although they often vary in appearance, few
houses today are basically different from their counter-
parts of 30 or 40 years ago. This is despite the fact
that the entire domestic routine is certainly far more
complicated than it formerly was; today the average
farily has more clothing to care for, higher standards
of personal hygiene and appearance, as well as more
exacting demands with regard to housekeeping and the
maintenance of domestie clennlinesa.(49) And, in addi-
tion to caring for her family's needs, the modern wife
and mother is expected to be well-groomed at all times,
conversant and well-read on many topics, graciousness
personified, as well as very active in community life.

0f all types of buildings, the home is the least
successful as a place to work; here the concept of

fatigue and accident prevention has hardly been oxploitcd.(so)
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While exhaustive attention has teen given to achieving
optimum conditions of comfort and efficienecy for workers
in a factory, little has been accomplished toward pro-
viding optimum conditions for efficiency in the home,

Ko matter how difficult or burdensome it is,
almost any chore can be made easier in two ways; it can
either take place in an environment so delightful that
its onerouns gqualities dim, or it can be planned for so
gkillfully and accurately that its performance actually
becones leas tiring.(sl) 0f course, even the most
carefully designed building cﬁnnot increase the net
amount of tie worker's emergy, but good design can assist
in the conservation of human energy for productive work,

The consideration of certain prineiples of
dwelling design will minimize the expenditure of energy
for housekeeping and maintenance. 'These principles in-
clude the provision of the cptimum amount of floor space
for the individual family's needs; the separation of
activities into zones for those that are passive-neat

and zones for those that are active-messy; the provision
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of the proper functlonal facilities for frequently-
performed operations; the provision of adequate storage
facilities in the places whore they are needed; the use
of functional built-in furniture whonéver possible, and
the establishment of an esthetic which does not place

a premium on perfection of housekeeping,

The optimum amount of floor area varies for each
famfly; an economical organization of space may result
in a plan which simplifies work, channeling the energy
of the housewife effectively. But only if the require-
menis of both the process and the worker involved in
the process are subatantially fulfilled will an economi-
cal plan be successful, Just as there is a point
beyond which exira space and an excessive duplication
of facilities creates unnecessary work, so there is a
point beyond which a multiple use of space makes work
harder rather than easier. fhere is no merit to wasting
space, but the present-day tendency to winimize spatial
provisions, inspired as it is Ly considerations of

economy rather than of efficiency, should not be raised
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to the level of a principle.(52)

The grouping of activities which are active-
messy into zones separate from those for passive-neat
activities also facilitates housework. Active-messy
aclivities obviously requive the use of more durable,
easily-maintained materials than the passive-neat
activities. In addition, such zoning reduces the ten-
dency of one type of activity to overflow into spaces
regserved for the other, thereby eliminating one of the
groatest sources of unnecessary labor.

The provision of the necessary facilities for
freguently performed tasks is an additional aid to the
simplification of housekeeping. In the design of all
facilities, convenience should be the principle consider-
ation. In a slightly oval zone 48 inches across by 44
inches up and down, the average housewife can work with«
out bending over, stooping, scanatting, olimbing, or
excessive reachinz. While most tasks to be done standing
up are most easily performed on a surface about 32 inches

froz the floor, ceriain phases of food preparation and
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some other processes are done more easily sitting down.(sa)

As well as being effective in reducing home
accidents and insuring smooth operation of the household,
the provision of well-located, well-fitted, and commodi-
ous siorage spaces facilitates the job of cleaning. The
housewife's biggest housekeeping problem is that of main-
taining order, of finding a place in which to put every-
thing that needs te be stored; the basic solution to this
problem is the provision of the right kind of storage in
the right place.

Still another significant factor promoting
efficiency of housekeeping is the ntilization of built-
in faorniture wvhenever possible. The basic idea is that
the room itself provide seating, table-top space, and
storage facilities, rather than accomplishing these
fanctions with couches, chairs, tables, bureaus, and
other furniture moved in after the completion of construe-
tion., [alf of the furniture which in a cornventional
dwelling is always in the way may be eliminated and re-

placed with less expensive, less conspicuous, and less
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space~consaning bhuili-ins. “ho provision of snch bunilt-
ins will greatly simplify cleaning, both because of the
reduction of the nuuber of sarfaces o be ecared for and
because of the neatiness they inspire.

Perhaps one of ihe wmost effective measures pos-
sible for minimizing honsework is the establishment of
an archifectural esthetic which does not demand perfec-
tion. I the details are simple rather than olaborate,
if surfacing materials tend to hide dirt instead of
making it more obvious, if walls and floors are easy to
care for rather than extremely demanding, if, in short,
tho home iz desiyned for livability rather than to im-
press, the maintenance of an orderly appearance will he

groatly simplified,

LABOR=-SAVING EQUIPHMENT:

Although in industrial and commercial establish-
ments, labor-saving equipment has become as essential a
part of the building as any other item in it, in the

home such devices as deep-freezers, antomatic laundry
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equipmenti, dishwasters, and garbage disposal unils are
still thought ol as conveuniences or even luxuries. Uf
course, it is possible to keep lhouse without them, buti,
as Fileh coumenis, " + « « It is o sirange case of split
thinking to glorify the adding machine or the conveyor
and beliitle the vacuum cleaner or ihe electric sewing
machine. DBoth are tools, with the identical function
of freeing man for incieased social productivity, not
for idle ease."(54)

Tdeally the home is provided for the use and
enjoyuent of every member of the family, including the
housewifle, Without servants, ihe coupletely effortless
home is never likely to become a reality; machinery
can never do all the work. Certainly, however, the
installation in the home of labor-saving devices which
sinplify routine household tasks enables the housewife
to lead a more usoful, happier life. (ften, even if
at the tiwme of construction it is aot economically
feasiltle to include such devices, at some later date

the homeowner may desire and Ve able to afford their
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installation. Tlerclore, ii is imporative thatl lue
dwelling Le desipgned sov ihal ilhe falure inclusios of

laer-saving eqiiviient is readily possible.
F e &

DESIGNING FOR HEALTH AND SAFETY:

A house is a tool for domestic living, and,
like any other tool, its quality omst be judged by its
performance; the most tangible eriterion for evaluating
the performance of a building is its effeet on human
health and safety.

The spread of disease germs is acecomplished
in three ways, by the polution of food and drink, by
inseots and other animal carriers, and by direct
person-to-person contact. The major safeguard against
all these hazards to health is the maintenance of
sanitary conditions in the home; therefore, it is
osgsential that the home be designed in such a manner
that the maintenance of sanitary cunditions is readily
possible.

Most lLiome accidents are caused by defficiencies
in the building itself, not in the building consumers;
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therefore, ithe proulem of accidenl prevesiion is pri-
warlly ome tu be considered in iio deasign of ilie home.
uwowever, it is irue iuatl coaditions iun the home wiich
canse Irusiration and fatigue will inorease the acci-
denl suscepiibility of the individual.(50) Generally,
a house whioh stresses safely as one of lis fuuctious
is bound to be used in a saler way than one which
preseats an unending series of booby trapa.(sg)

any of the hazards found in resideuces are
of ihe type which can best be eliminated when the
building is being desigued and consiructed. OUbviously,
thie {irsl safely faclor in ithe home is lhe solidily
of its eonsiruction and itls abilily to resisi sirue-
tural delerioration. 1ln addiiion, certain fundamen-
itals in the overall design should be emphasized as a
basis for safely, inolading planning for an ef{icienl
oirculation pattern within ihe dwelling, the provision
of adequate storage epace in the proper location, the
inclusion of a sufficiency of illumination in all parts
of the dwelling, the elimination of unguarded window
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openings, the proper design of stairways, the elimina-
tion of changes in level between adjacent areas, the
provision for adequate clearances in front of hazard-
ous equipment, adequnate provision for escape from fire
and for access of fire-fighting equipment, and the
proper design and installation of all utilities and
equipment.(57)

With regard to more specific recommendations for
the design of safe homes, one of the most comprehensive
sources of information is & publication of the United

States Government, Safety for the Hougehold, by S. J.

Owen. A good source with reference to materials and

methods of construetion is The XNational Buyilding Code.
Recommendations for good practice in the installation

of utilities can be found in The National Electric
Lode and T National E t fet « Still

other sources are to be found in the publications of

the various professional societies and trade associa-

tions,
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The building is man's evolntionary device for
regulating the relationship between his body's rela-
tively constant environmental requirements and the
fluctuation of an inconsistant nature; buildings are
designed to take the load of the natural environment
off the human body.'%8)

Klements of the sensible environment which
act directly and immediately upon the human body and
can be directly and immediately modified by the
building include the thermal, luminous, and sonic
environments,

The maintenance of health depends on the
balance hetween bodily heat production and heat loss.
Dody heat is a result of the metabolie processes of
the body; at the same time, heat is constantly lost
from the Lody by radiation, convection, and evapora-
tion.(sg) Under all circumstances the normal human
body produces more heat than it needs; consequently,
it is always loosing heat to its environment, The

funetion of the thermal environment of a building is
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to control the pate at which this heat is lost.(60) If
an excessive amount of heat is lost, a person experiences
the sensation of being cold; if not enough is lost, he
experiences the sensation of being hot.

The actnal point of heat loss from the human
body is the skin, Four distinct environmental factors
govern the rate of heat lose from the body; these are
the temperature, the movement, and the humidity of the
air and the radiant temperature of surrounding sur-
faeo-.(ﬁl)

Of the ahove four factors, the temperature is
the most easily controlled. All mechanical systems for
temperature modification have a common eycle. There
rmast be a primary source of energy, such as wood or
coal; this energy must Le converted into heat or cold
by ocombustion, compression, or electrical resistance;
there must be a medium for distributing heat to or
absorbing heat from the building, such as air, steanm,
wvater, or some chemical of special properties; and,
finally, heat must be transferred to and from the

building occupants by convection or rndiatiou.(32)



The selection of the fuel, the method of energy
conversion, and the medium of distribution will depend
on local conditions. Generally, however, the echoice of
the method of heat transfer to be utilized can be deter-
mined by the result desired; both systems of heat
transfer, convection and radiation, have their special
attributes and disadvantages.

Hechanically, a radiant system differs from a
convection system only in the actual method of heat
~ transfer used. Convection is ihe transfer of heat by
2 ligqunid or gaseous carrying medium; heat transfer by
radiation occurs when heat travels through space in
straight lines, following the laws of the travel of
light.(ﬁa) With a convection system, the temperatare
of the entire air mass within a space must be aliered
in order to effect a change in the sensations of the
occupants, A radiant system, on the other hand,
affects the building ocoupants directly and the air

mass only socondarily.(64)
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In addition to the central heating system in a
house, aunxiliary heat sources may be needed in conjune-
tion with some facilities, especially those for bathing.
The use of infra-red lamps, electric panels, or other
inntantaneéns heating devices will eliminate the ehill
accompanying stepping out of the shower or tubj to
produce a comparable feeling of well-being with a con-
ventional heating system, it would probably be neces-
sary to heat up the area to about 90° F., which could
be expensive as well as making the area unbearably
warm at other times.(05)

paring the daytime, the radiant energy of the
sun may be used to supplement artificial heat in
buildings. ‘an has always dreamed of heating his
dwelling with sun energy. llowever, dependence on
solar heat has always posed a dilemma, as, with single
glazing, the heat gained from th: sun may b2 mare
than offset by heat losses through the glass. With
the development of thermopane and similar types of

insulated gzlass which materially out down on heat
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losses through glass while still permitting the entry of
solar heat as a gain, solar heuting has at last become
feasible, at least for use during the daytiua.(ﬁs)

As Nelgson and Wright commented, ™ . . Anyone
who plans a house without giving seriouns consideration
to the operation of the solar-house principle is
missing a wonderful chance to get a better house, a more
interesting house, and a house that is cheaper to rnn."(ﬁ7)
Basioally, the solar house is a ¥ ., . . house designed
to attain more efficient use of the sun for heat and
natural daylight . . ."(68)

The threeo basic conaiderations in the design of
solar houses are the orientation with respect to the sun,
the use of large glass areas, and the eontrol of the
sun's ruya.(ﬁg)

At the Eﬁuator, at the Spring Eéninox, the sun
rises exactly in the east, makes a full half-circle, and
sets twelve hours later exactly in the west. This happens
everywvhere on the earth on that date, But the angle
between the sun's path and the plane of the horizon
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wiil vary according to the observer's position on earth.
At the Equator the sun will pass directly overhead. The
further north or south the more oblique will the plane
of the sun's path become. In northern hemispheres, as
summer approaches, the plane of the sun's path moves
farther north each day, with the sun rising north of
east and setting north of west. Al the Summer 3olatice,
this northward movement ceases and the sun starts to
retrace its path, until, at the I"'all Equinox, it has
reached the position of Spring Equinox. It continues
northward past this point so that the sun rises to the
south of east and sets to the south of west. At the
Winter Solstice, this southward movement ceases, and

the sun starts northward once again.(7o)

A consideration of this annual cycle of the
sun demonstrates that in northern latitudes the optimum
orientation of a house for solar heating faces as many
rooms as possible to the south to obtain the benefits
of solar radiation in winter. Since glass is trans-

parent to heat rays from a temperatare source above
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500° F, such as the sun and opaque to radiation of a
lower temperature trying to pass in the reverse direc-
tion, the use of glass allows solar heat to penetrate
into the building and then traps it; therefore, large
glass areas are a necessary feature of solar-house
desigu.(7l)
llowever, the deesirability of a heat gain from
solar radiation depends on the season. In order to
regulate shadow areas on glass so that sunlight is
admitted in winter and excluded in summer, various
control devices, either artificial or natural, may be
utilized. Natural devices include trees and vines;
the deciduous varieties of flora are especially unseful
in that they are in leafl during the season when shading
is desirable ﬁnd are bare when sunlight is required.

One widely used artifieinl means of controlling
shadow areas on glass is the overbang, which can be
designed to exclude the sun from various vertical
surfaces at any time during the day or year; the depth

of the overhang necessary to produce the desired
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results will e determined by the azimuth and altitude
of the sun, Louvers, which may be vertical or Lorigon-
tal, interior or exterior, and ndjustihie or fixed, are
another useful sun-control device. 5till another
possible device is the sun screen, either attached to
or separate from the building. A fourth type of device
is the awning, which must be erected and removed
according to the season, while the overhead-door type
of shading device offers still another possibility and
is especially suitable for use on west walls.(72)
In‘addition to the temperature, another aspect
of the thermal environment sabject to contirol by the
building is the rate of air movement. Control of air
movement can be achieved elither by artifieial or
natural meaﬁ;, but despite the increasing uase of
mechanical air conditioning and ventilation teday, the
greater proportior of dwellings atill rely on natnral
mesns for ventilatisn, Xven homes to bo.maehnnieally
ventilated should be degignod to take advaniage of

natural means of ventilation so that, in case of power
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fajilares or during the in-belween seasons when neither
heating or cooling is needed, comfortable conditions
can still be maintained within the dwalling.(va)

A summary of principles to be considered when
designing for naturel ventilation is as followa:(74)

1.  In order io produce effective air movenents
within a building, there must be inlets in
high pressure areas and outlets in low pres-
sure areas.

2. The location and type of inlet openings deter-
mines the air flow patterns through a building.
Because of the many variations in architectural
design it is almost impossible to predict air
flow patterns without making test models.

Be The location and type of outlet openings have
litile effecl on ile air flow pattiern.

4o " he number of air chauges means very littile in
regard to summer cooling, Of more importance
igs the fact that maximum air speeds within a
building are acquired when the inlet opening is
designed for distribution to the living zone
and the outlet openings are made as large as
possille, ‘laximum air speeds within a building
are acquired when the outlet is larger than the
inlet.

Se Changes in the direction of air flow, depending
also on the location of the outlet, tend to re-
tard the speed of air movement; therefors, abrupt
changes in the direction of aly flow within a
bailding should be kept to a minimum.
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Ge Hany geoxeiriec variables in architecture such
as overhangs, variations in inlet arrangement,
and landscape elements, Lave a definite effeect
on air flow, either hindering or facilitating
natural ventilation.

Louvered openings or convenlional windows or a

combination of the two may be used as inlets and outlets

for natural ventilation. UDasically, there are three
types of operating windows, simple-openings, vertical-
vane-openings, and horizontal-vune«epenings.(75) To
obtain the wost effective results from lhe air flow
through sinple-opening windows, ihe inlet should be
located al the level of and directly in front of the
zone where air flow is desired. Wwhen using vertical-
vane~opening windows, Lhe inlets should be located at
the level where rir flow is desired; however, because
windows of this {ype are capable of directing air at
various horizontal angles, it is not necessary to
locate them dircetly in front of the zone where air
flow is desired. liecavse of the upward ailr-directing
guality of the horizontal-vane openings, inlets of
this type shonld be located below the level where air
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movement is desired; the jalousie window, which will
fanction efficiently if alightly above, at the same
level, or below where air flow is desired, is the
exoeption.(76)

iven though natural means are to be exploited
for the general ventilation of a dwelling, wechanical
vontilation of the kitchen and toilet areas is highly
desirable. Of all the spaces in a house, the kitchen
is the worst offender in producing an unpleasant en-
vironment; a hood or exhanst fan over the stove is
necessary to remove grease and unwanted heat quickly
and direectly. 7o insare a constant flow of air from
oiher roous tov the toilet area, where objectionabvle
odors which might otlierwise be distributed throughont
tie dvelling way be drawn off, some means of artificial
ventilation is also desirable in Lathrooms. 3Such venti-
lation will not only result in a fixed, constant rate
of ailr changes in the bath, which would otherwise be
solely dependent on rarely opened windows for venti-

lation, but will also prowotle ventilation in adjoining

areas.{77)
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A large portion of the necessary loss of heat
from ihe human body is accomplished by the evaporation
of moisture from the skin., Since evaporation is pro-
moted by a low relative humidily and retlarded by a high
relative huzmidity, humidity is another aspect of ihe
thersal environment which has an important effect on
human healih and comfort.(7®)

As the capacily of the air 1o carry moisture is
dependent upon its dry balb temperature, the moisture
content of outside air may often be low during cold
‘weather and high in hot weather; unless moisture is
aldded to ihe air by the process of humidifieation, the
infiltration of cold outside air having a low moieture
content will cause a low relative humidity in heated
spaces in winter; in suumer, unlees nolsture is re-
moved [rom inside air Ly a dehunidification procoss,
the reverse is likely to oocur.(7s)

lumidification of a residence is usually
accomplished in conjunction with mechanical heating,
vontilating, and cooling. ‘he only type of system



whick ecan Le so utilized is one exploiting air as the
bheat-distiributing wedium. Then the moisture conient
of the air can Le increased as the air is otherwise
processed. where high humidities jrevail, the ultimate
in design is an air-coanditioning syslem designed for
definile dehumidification, bat jrovisions for sach a
system require an exlensive capital investment and are
not yet within the geineral econonic possibility.

tor ihe sake of convenience in design, an
arbitrary index, known as effeetive temperature, has
veen devised which combines in a single valune the
degree of warmih or cold experienced by the human body
in response iu air lemperaiure, moisture content, and
wmotion. UIYsyehroumelirie chartis showing the combinations
of these three varisbles whicl results in a certain
effective temperature may he found in any standard
reference oan ilL:ormal design. FIor most people, the
optimua offective temperature for winter conditious has
been found to be 6C° ¥. In sumaer, for latitude 400

north, an effeciive temperature of 71° F. is optimum
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for nost people; Lecause of cliuntic conditions in more
soniliern lalitndes, desireble effeciive temperatures will
Le higher, the increase averagiiy about one degree of

offective iteuperailure for each ° of doorease in lati-

Ilecanse the human hLody will radiate heat to
surfaces colder than itselfl and receive radiant heat
from surfaces above Lody ‘emperature, the presence of

ither hot or cold surfaces in a space will materianlly
affect the confort sensations of the occoupanis. 7There-
fore, consideration of the effect of extremely hot or
cold sarfaces to which {he bLody may Le exposed is of
considerakble imporiance in the design amnd coutrol of
indoor tliermal anvirunmen%s.(ax)

Iin addition to contrclling the tlhermal environe
ment, a buailding must bo designed io provide a salisflace-
tory luminous environment. %he problem of adjusting
environmental conditions to facilitate the comforiable,
healthful, and efficlient functioning of the eyes is

vital, whether in tlie home, the schoocl, the office, or
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in industry. Taulty illumination can lead to serious
evestrain whiech, in turn, wmay lead to functional disture
bances of other organs.(ﬂa)

Loth natural and ertificial lighting must be
considered in degigning an illumination system. In
dealing with natural illumination, a clear distinetion
must be made between daylight and sunlight; although
both originate from a single source, sunlight comes in
a straight line from the sun while daylight is sanlight
reflected or refracted from either the sky or from re-
flecting surfaces on the earth. At a point indoors,
the amount of available natural light will be determined
by the amount of light available at the Luilding site, the
size and position of cpenings, and the characteristics
of the material used for filling these openings.!53)
Artifieial light may be provided from & great variety
of fixtures, the quality and amount of light supplied
depending on their arrangewment and design.

Regardless of the source of the i{llumination

provided, the specific requirements for good vision vary
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with the seeing task involved; in all cases the need is
for enough light jroperly distrihuted.(84) For artificial
lighting, two systems are required, general and special-
purpose illuaination. Loth systems mmsi be degigned
sirnultaneously to insure good distribution with aifher
sysion ased alone or with both systems used together;(ss)
Peeonmonded levels of illumination in the home
are: geueral illumination, 10 foot-candles; illumina-
tion Cor ordinary fasks for briefl or casual periods, 30
foot-candles; illunination for ordinary tasks for pro-
longed periods, JO foot-candles; and illumination for
special tasks such as sewinyg, 100 or more foot~candles.(86)
Once adequalc provision is made for the re-
quired levels of illumination, atiention must be given
to the quality of the light. The diffusion, direction,
and distribution of 1light, and the rellectance factors
of [inished surfaces are all important factors affecting
visual diseriminalior. liigh brightness contrasts with-
in the rield of vision should be avoided, while proper

diffusion of light helps eliminate undesirable shadows
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and reduces excesgive hrizhiness contrasts which are
harafnl to the cyes.(87)

In additioa lo controlling the thermal and
luminous environuseiats, a building nust he designed to
control the sonic environment. Unlesirable scunds
from bhoth the extorior and the intlerior of the dwelling
mist ke.eliminated. fiven productive sound remains
socially useful ouly as long as il is conirolled;
otherwise, it too bLecoumos nere noise.(ss)

Yloise, a measurable (uantily of sound, is an
omipresent factor in man's sarroundings. “oise in
external form nay canse hodily dasage by destroying
the hearing wechanism either permanenily or lenpo-
rarily. lore frequeuntiy, however, its effecis are
indirect, causing changes in respiraiion, Llood pres-
sure, and digestive functionsj noise may also cause
nervous reacticns, inhibiticns, annoyance, and

89
fatigue.( )

The purposes of the proper acoustical control

within dwellingss are to protect the occupants against
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nnwanted scnnds, lo nrovide them wiilh a reasonable de-
gree of privacy, and to provide satisfactlory conditions
of andiltility for desiralle soun&s.(go) llowever, in
rogt dwellings the [irsi two considerations are the most
rreseing.

ke contrel of noise in buildings is accomplished
by means of proper zorning to segregate sounds, proper
designing and detailing of strueture to effectively
block the passape of sounds, proper atilization of
gsonnd-absorntive surfaces, and proper selection and
installaticn of mechanical equipment 1o control noise
at itls source.(gl)

In the current trend toward open Planning, the
contrel of sound Leccumes even nore esseniial thuan with
a conventional plan; here, since the design for acousw
tical control caanot depend on the insalating value of
intervening partitions, noise conirel must be effected

by the utilization of sownd-absorptive surfacing

materials.(gz)
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Yueuvretically, ibe achievemenl of an opliuua
control of all envircanmeatal faciors in the howe is
possible. iiowever, as the probleu is stated by Fitlch,
" . o o ihe requirewenias which tie various control
systoms impose upon buildings are oilen mutually un-
reconcilabie. ln addition, sirucliure and plan have
requirements of their own to which all other sysiems
wust adepl themselves. 'lese coniradictions are in-
ternal to the building and impliecil in any design

problam.“(ss)
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As the proucess o Lnilding iuvolves the ase of
many in?orloeking cleuwents uesulaciured and erented by
~&£§;§so trades, tie cuastructios of the modern dwelling
is an extremely cuwplicaied prucedure. As a designer
of housss, the seleciion of the wmaterials and wmethods
to be utiiizeﬁ in the construciion *cns%%+a#es one of
the architect's wusi iwporiant functions.

binco the start of the Induasirial Tevolution,
thv\gonsral tran& as-been toward an avér- gere;sing
uttiiza%&on~a£~ihe ancht&e“té~ra?}nve hand labor, with
the result that ihe average consumer can now afford to
own wany ileus tial were cviice luxuries to even the
wealthiesi. ‘iio buildia; indusiry, however, has for
the most part>resiaied meehanization, regardless of the
resulting beaelils iv lic consumer. In the meantime,
construction - cos\%sm-and“eﬁ‘ne;:m;i~ those ineurred for
laber, are iuncrcasing; atl preseat it is almosl inpos-
sible forxgammlkps ol—-even-moderate means tg{lfﬁe in

homes which provide space and fecililies commensurate
with their neeids.
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vhich the building mauatry is adopting industrial tech-
nigues, inolading,strong opposition from irade associa-
tions, the difficulty of obtaining sufficient capital
for large-scale production, and sales resistance on the
part of the public., Yet, if the adoption of industrial
techniques by the building industry can provide the
consumer with a better product at a price that he can
afford, certainly this is a desirable goal.

One of the most important recent innovations in
the building field is the development of the theory of
dimensional or modular co-ordination by Albert F. Bemis
and his associates, This method proposes that, in
order to reduce excessive cutting and fitting of come-
ponent building parts, dimensional oco-ordination of
materials be established; a module of 4 inches was
chosen as a basis for the dimensioning of both building
materials and the building layout, resulting in making
horigontal and vertical dimensions in multiples of 4

inchen)but not necessarily applying to wall or floor
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thicknesges. The principle of modular design is
rapidly spreading, and meny manufacturers of building
nateriale have adopled sizes which correspond to nulw
tiples of 4 inches. Such standardization offers the
advantage of eliminating much alteration of building
components upon the job, aa well as allowing an apprec-
iable reduction of the number of sizes of building
rroducte which must be manufactlured and carried in
inventory.(94)

The funetion of the bmilding envelope is pro-
tective, that of sheltering man from the attacks of a
frequently hostile nature., Lecanse buildings are sub-~
jected to three distinet forms of attack, mechanical,
chewnical, und‘physieal, buildings are usnally composed
of two types ol elementis, the skeleton and the skin,
or the framing and the surfaecing. wWhile th; function of
the skeleton is to withstand gravily, winds, and other
natural mechanical forces, the purpose of the skin is

to resist chemical and physical attacké.(gs)
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Ia various manifeatations, three basic materials
are used to fullill the structaral requirements of
buildingas, steel, coacrste, and timber. Each of these
materials demonsirates its own partiicalar traits.

One of the prianciple advantagos of steel ie
that it is a very dense uaterial, capable of sustaining
consideratle siresses or unit area. At the same time,
steol 1s poor in respect to flexural rigidity and,
therefore, is liable tu buckling under compression;
because of this characleristic, steel must either Ve
shaped in such a way as to iucrease ils flexural
rigldity, vr working stresses musi{ Dhe rednced accord-
ingly. While sieel is a non-couwbustible material, it
is not fireproof; in addition, sowe form of protection
against corrosion is necessary. .lthough sieel has
coumonly been used in the forwm ol coluuns and beams,
recent developments in the design of sheet stieel,
suitably folded or corrugated, have led Lo ite use as

a structural panel.(gﬁ)*
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Concrote 1s weall ia sihear and {ension and,
without reinforcemeat, can be used only in the manner of
brick or stone masonry; reiaforeing conecreie with steel,
howover, allows it to be used In the form of columns and
beans and other struetaral shapes. The relatively new
concept of prestressing concrete furiher improves its
efficiency, both in bending and in tensidn; however,
this is a tochnique not likely to te ntilized in a small
project snch as a asingle residence until the use of
factory produced.members becomes more wida-prea&.(97)

Ir the reinforcing is adeyuately covered, reinforced
concrote is satisfactorily protected from fire and
corrosion. Ireedowm ol design in coacrete is achieved
only by wmeans of expeunsive {ormwork; if economy of
Pforming 1s to be obiained, then complete freedom musi
give way to standardization.(%8)

Timber is not only the uvldest of teansile
structural materials, but it is unique in the fact that
it is an organic material produced by nature with its

structural potential ready for use. The stirength of
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timber varies in differeni planes, the maximum strength
being in the diraction‘of the grain. Timber requires a
greater cross-gectional area for a given loading than
steel; however, if this condition is acceptable, timber
is 10elatively more efficient for struciural members which
are likely to fail through elastic instability, or for
members whose deflection must be strictly limited.
Timber also has the abiliiy to resist, for short periods,
loads considerably in excess of desizn loads, such as
might occur under wind pressnre or impaect loading.(gg)
Timber is subject to the disadvantages of high inflamn-
bility, deterioration ander prolonged exposure to
moisture and the elemenis, and suscertibility to attack
by vernin and wood-destroying fungli. llowever, the fire
bazard can be much reduced by the use of special surface
paints or impregnation with fire-retardant chemicals,

and protection from moisture and vermin ean be achieved
by the use of preservatives; by using timber in accord-
ance with present-day knowledge, attack by wood-destroying
fangi can be avoided, (100}
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The design of the over-all framing system of a
dwelling is developed primarily from the viewpoint of
structural adequacy, and, usually, economy. Design
standards imposed by mandatory ordinance or assumed by
the designer must be considered, as well as all of the
characteristics of the site and geographical location
vhich may directly or indirectly affect the structure;
subsurface conditions are the wmost obvious, but the
probable severity of seismic disturbances and the
character of the material on which the building founda-
tion is to rest should also be studied in localities
subject to earthquakes and, in locations where exceed-
ingly strong winde may be expeeted, the wind loads
must be considered. On the economic side, the effect
of locality has its principle significance in the
relative prices for the various materials, labor rates,
and union restrictions for the different trades. As
it is probable that the practice of the locality may
favor certain types of construction over others, such
considerations are important in regard to the choiece
of materials.(101)
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When selecting a rocof or floor system, the
designer is concerned with the character and amount of
the superimposed load, the span, the degree of fire re-
sistance desired, and the general fitness of the design
to meet economically the requirements of the entire
building. (102)

In the design of the walls of a residence, the
principle decision to be made concerns the manner in
which the loads collected by horizontal members are to
be carried to the ground. Two general systems of ocon-
struction are possible, wall-bearing and skeleton-
framed.

For many types of houses, wall-bearing construc-
tion ean be used to advantage, especially in localities
where suitable masonry materials are available relatively
inexpensively and where the cost of placement is not
excessive. While in comparison to other types of con=-
struction, especially those using wood, the initial
construction cost may be greater, maintenance problems

and fire risk are generally rodncod.(1°3)
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On the other hand, especirlly if extensive
Tenestration is required, to support the roof with
skeleton framing rather than a continuous wall may be
advantageous. Then, the walls may be mere curtains of
glass or any other non-bearing materials, so long as
they exclude rain and cold and allow privacy.

If the fire risk is accepted, the traditional
use of wood for the complete frame of a residence has
the advintagel of simplicity of construction and worka-
bility of the material. 7The wood-framed structure is
a combination of lightweight members forming a complete
skeleton. Iesides the post and lintel aystem, two
widely-used methods of framing in wood are the balloon
frame and the platform frame.(104) |

Within recent years the use of the wood frame
in residences has come into competilion with the use of
light-welght steel assemblies. Where standardization is
practicable the first cost may closely approach that of
wood-framed construction, with the advantages of using

an incombustible material and the elimination of
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shrinkage. Any kind of infilling may be applied with
practically the sanme facilify as with wood eonstruction.(los)
Concrete has also been frequently employed in
regidential construction, especially in Europe and South
America; in the United States iis use has been limited
chiefly to the more expensive residences. In areas
where the labor-materials ratio is low, concrete may be
less expensive than either steel or wood; however, in
areas where the labor-materials ratio is high, the cost
of placing reinforcing and forming may be prohibitive.
Once the framing system has been decided upon,
a decision must be made with regard to the composition
of the rest of the bauilding skin. An efficient building
skin is really a composite of membranes, each with a
specific task; the complexity of the building skin varies
with the precision of environmental control rcquired.‘loa)
Usually, in residential practice the wall or roof
assembly contains, besides structural support, an exterior

membrane, insulation, a vapor barrier, and an interior

surfacing.
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Resistance to moisture, to deterioration by
chemical action, and to air leakage are necessary
characteristics of the exterior membrane; in addition,

a pleasing appearance, strength, permanence, reasonable
cost, and ease of maintenance are reqnirod.(107) In
many oases, an especially quick and simple nmethod of
application is also deairable. In addition to the
oonventional wood and nasonry, exterior surfacing materi-
als utilizing paper, glass, plastics, ceramics, and so
forth, are available. Even when conventional materials
are used, they will he in their modern technical form
rather than in their traditional shape,(108)

Where interior temperatures appreciably different
from normal exterior temperatures are to be maintained,
in order to assure human health and comfort it is neces-
sary that lLieat losses in cold weather and heat gains in
hot weather be kept to the lowest practicable minimum,
Heat losses and gains occur both through infiltration
and transmission; while the former may be controlled by

careful fitting of all of the elements comprising the
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building envelope, losses and gains by transmission may
be minimized by adequate insulation. “here are two
broad classifications of insulating materials, those
resisting heat transfer by low conductivity and those
resiating the passage of radiant heal waves by the
utilization of reflective uurfuces.(log)

where difforences between indoor and outdoor
huriditios are likely to occur in conjunction with a
temperature differential Letween indoors and oantdoors,
it is necessary to gzuard against the condensation of
moisiure within ihe building envelope. Such protection
may be achieved by providing for the internal ventila-
tion of the assexbly or by iniroducing a vapor bharrier
on»the wara side of tho insulation. Since the building
envelope must be watertight, the second method is
generally more praeticahle.(lle)

A desirable interior surfacing material will
he attractive, easily maintained, sufficiently strong

to resist abuse, and reasonakle in cost. In many cases,

it is also desirable that it be sound-absorbing.(lll)
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Besides the conventionel plaster or wall board, an
jinnumerable variety of other suitable uaterials are
available.

"he window is a specialized form of the exterior
wall; its prinociple funciions are permiiting the entrance
of natural light and ventilation while controlling the
loss or gain of heat through the opening. Although the
desirable qualities of & window will vary with its
specific use, eight basic characteristics must be con-
sidered in choosing a window type., ‘These include the
amount and yuality of the ventilation provided and the
possibilities of controlling the rate of air flow, the
weather-tighiness oi the closed window, the weather
protection afforded when the window ie open, the first
cost and subsequeni maintenance cosis, the ease of

opoeration, the ease of cleaning, and the ease of pro-
viding screens, storm sash, blinds, and other control
devices as neoded.(llz)

because of the econcmies alforded by factory

production and standardization of sizes, stock windows,
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which can be obiained in wood, bronse, aluminum, or
steel and in almost any design conceivable, are usually
mach less expensive than eustom-made unita.‘lla)

No window, no matter how well-designed, will
perform well unless it is properly installed. The con-
nection between building and window must be weatherproof
as well as slightly elastic so that settlement of the
building will not damage the window. Windows may
either be installed in prepared openings or built in.

In the first case the window is installed in a rough
opening prepared in advance for its reception, while

in the case of built-in windows, the wall is actually
built around the window frama.(ll4)

In addition to the infilling needed in the
building envelope, flashing and canlking are required,
especially around openings and in connection with changes
in building materials. The basic prineiple in the de-
sign of flashing is to provide a means of shedding water
before it can penetrate the exterior surface of a
building, or, accepting the possibility that some water
will seep in, to lead it out of the wall where it can
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do no damage. Ubviously, tho material used {or flashing
should be as permaneat under iis partiocnlar exposure as
the assembiy into whioh it is lwili.(11%) Caulking is
used for [illing joints between building componenis;

the choico of the specific type of caulking to be used
depends on the locatioa of its use. (116)

Underlying and supporting the supersiructiure of
the building is the f{oundation, lhe funclion of which is
{0 trunsﬁit the weight of the building and any superime
posed loads to earth or vock capable of supporting it
without objectionable seiilemeni. Iactors determining
{ke design of foundatlions include the mmount and
character of ihe superimposed loads and the hearing
capacity of the suil on which the loundation is to
rest.(117)

| Vith rofercnce to¢ building construction lhere
is a saying which should always Le rewembered: "A good
design is easy to build." The implications ol this
statement are ilat for each Luilding a thorough co-

ordination of architectural and siructural requirements
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is necessary and that the consiruetion of the building

ghould be as dircct aud as functional as possilble.
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ESTHETICS

Although the esthetic reaction is the least
objective and consistent eriteria by which to evalnate
a building's performance, it is no less importiant te
the achievement of a sense of well-being than the satis-
faction of physiological reqnirements. To be truly
effective, every building must "work" esthetically, as
well as technically and fanotionally.

Even if it were esthetically desirable, it is
no longer economically feasible to rely on tlLe use of
contrived ornamental dovices to counteract basic weak-
nesses in architectural design; Veauty must be intrinsiec,
inherent to the basic design. The achievement of an
appropriate esthetic is a problem the solntion of which
cannot be divorced from the necessity for efficiency
in funotion and excellenee in technique but which must
grow out of and be expressive of these. The fundamental
principles of atility and economy must dominate in archi-
tectural design for the twentieth century, yet without

producing sterility or bareness.
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A banilding must be a consistent, organic entity,

a logical combination of elemenis yielding a vhole truly
expressive of function and technigue. Yet, in order to
be more than a feat of engineering, in order to become

" architecture, a building must farthermore fulfill the
spiritual demands of humankind. Additional influences
on the development of the ultimate esthetic solution of
each architectnral problem are imposed by the peculiari-
ties of persons and places. Finally, in order to
faulfill twentieth-century man, the architect must seek
to utilize the symbolism of eontemporary civilization,
not the haokneyed idioms of the past.
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INFLUENCES OF THE SITE

in the design of the residence, several inherent
qualities of the site are influential. The clients are
particnlarly interested in the exploitation of the
natural beauty of the site and especially the view south
toward Sinepuxent Bay. The fact that the orientation of
the principal living areas to obtain the maximam benefit
of the view coincides with the optimum orientation for
the untilization of cooling breezes in summer and solar
radiation in winter reinforces the decision to orient
the house with the living room, master hedroom, and
porch facing the south,

Loth because of the size of the lot and because
of ite rural location, little need exists for special
provisions to insure privacy. The requirements for
ingress and egress of people and vehicles establish the
side of the house closest to the road as the logical
place for the entry and garage. DLecause of the expense
of constructing a driveway into the property and because

of the low elevation of the land above sea level, the

building is placed only about one-third of the way from
the road to the Bay.



The design of the residence yields a house
suited for the use of a family in lhe later years.
However, the additional areas required by the clients
above the minimum areas necessary for the normal ause
of a family in the later years produces a design
quite adequate for the needs of a family during the
crowded and peak years; if it ever hecomes necessary
to rent or sell the house, this is a definite advan-

tage.
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THE DWELLING

three factors are influential in determining the
basic layout of the honse. The most difficult of these
requirements is the need for a house that is suitable
for the use of two people yet adequate for the use of
many. In addition, it is necessary to zone the building
into distinet activity areas for sleeping, living, work-
ing and guests. Also, it is considered desirable to be
able to reach any one of these zones without the neces-

sity of passing through any other mzone.

LIVING SPACES:

The final design assumes the shape of an "IL",
with two sleeping areas, one for the guests and another
for the clients, located at one end of the "L", and with
the work zone at the other end of the "L". The living
gone is looated in the outside corner of the "L" and
provides a transitional area from the very busy work
area to the area for relaxation and sleeping. An entry
located at the center of the circulation pattern provides

a means of direct access to all szones but the work area,
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which can be reached indirectly by passing through one
oorner of the living zone.

The master bedroom is designed to be utilized for
living parposes and certain other activities such as
ironing and sewing as well as for sleeping. In conjunc-
tion with the master bedroom, there is a commodious
dressing area with a compartmented bath opening into it;
as this area is the source of most of the soiled clothes
and linen, it includes laundry facilities.

Sleeping facilities for guesis are provided by a
guest bedroom which is cénvonient to both the entrance
door and to a bLathroom for the uae of visitors. .is it
is intended for use as an occasionsl extra guest bed-
room as well as an office, the compuct den is also
located within the guest zone.

The work area inoludes the kitchen and the garage,
both of whieh have ready access to a third bathroom.

The kitchen is located so as {o Le convenient to
the dining and living areas as well as to the porch.
Although ample space is provided so that several people
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can work at once, ithe kiichen arrangement is convenient
for the use ol one person. The hasic plan consists of
two parallel counters; while one counter contains the
sink with the mixing center and refrigerator to one side
of 1t and the clean-up area to the other side, the other
counter houses the stove nnit with the oven to one side
and the sgerving center to the other. Space for a deep
freezer cabinet is provided on the stove wall, and space
for eating and for sit~down preparation is provided at a
counter under the window.

The two-car garage provides space for a large work
beneh. In addition, the utility room and a storage room
open into the garage.

Since the house is primarily for the use of an
older couple, the provision of two living areas, one for
the quiet activities and sanother for the noisier activi-
ties, is umecessary. 7Therefore, in addition to providing
space for conversation and reading, the living area is
intended for such uses as viewing television or slides,

listening to the radio or the phonograph, and entertaining.
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Also the expressed desiro of the clients for a combined
living-dining arca has Leen followed; therefore, the
dining area provides a supplementary living area for
activities such as card games.

The prineiple outdoor Iiving area is the screened
porch which is intended for outdoor dining and living
during warn weather. In addition, an open terrace to
the north of the porch provides a more sheltered outdoor

living space.

PBOVISIONS FOR STORAGE:

Abundant storage facilities have been provided
throughout the house, generally in the form of storage
walls utilized as partitions between activity sones.
For each aclivity that will take place in an area, stor-
age space for the necessary equipment has been provided

at the point of use,

PREVENTION OF FATIGUL:
Prevention of fatigue has been promoted in several
ways. First, the optimum amount of space has been pro-

vided for each activity; the mnltiple use of space has
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beon employed where such a use does not lead to ineffi-
ciency. Separate aclivily areas have been provided for
active-messy uses such as cooking and woodworking.
Ample facilities for frequentily performed operations
have been furnished. Specialized siorage spaces are
provided for each ilem to bLe stored, and built-in fur-
niture has been utilized wherever possible. Above all,
the house is designed tc create an esthetic which does

not demand perfection.

LABOR-SAVING EQUIPMENT:

Labor-saving equipment such as a garbage disposal
unit, a dishwasher, and a combination clothes washer-
dryer, has been provided wherever its use will add to

the oconvenience and efficiency of routine household tasks.

DESIGNING FOR HEALTH AND SAFETY:

The house is planned in such a way that the nmaine-
tenance of cleanliness is readily possible., In addition,
safely measures are explicit in its design; changes in

level have been avoided, adequate illumination has been
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provided, and an efficient circulation patiern has been

obtained.



108

ANV LU T AL CCITGL

e healing sysiem chosen for ihe house is a
radiant {loor panel systou. Fugxmeéﬁaniﬁa}“uummer
cooling, unit air-coaditliouners arve J;pioye&. The hot
and cold water atilized in leating and cooling is fur-

nished by a water-to-water Leal puup (see The Design
Pgmp by C. Ao

Linder, Masters Thesis published at Virginia Polytech-
nic Institute, ilacksburg, Virginia, iay, 1956). The
anitl air-conditioners are also provided with hot-water
connections for auxiliary winter heating and humidifi-
cation as needed. In winter solar radiation provides
an additional source of heat during the day, and, when
mechanieal cooling is not desired, natural ventilation
may be utilized.

Artificial ventilation is provided in all of the
batbrooms and in the kitchen, and il induces positive
ventilation at all times. by means of infra-red lamps,
supplenentary heating is supplied in conjunction with
bathing facilities.
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Zatural illumination is provided by means of
Iarge window arcas, and artifieial illumination is
provided for Loth general and special uses.

Contrel of the sonic eaviromment is achieved
by grouping activities inlo zones and by the utiliza-
tion of storage walls as barriers to reduce the

transmission of sounds between zounes.
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BUILDING COESTRUCTION

"he method of floor construection employed in this

house utilizes a concrete slab on grade with 8 inch
foundation walls about the perifery. The framing con-

sists of 4 inch by 12 inch wood beams supported by 4
inch by 6 inch wood columns 8 feet on center. A system
of panels is utilized for the infilling between columns.
Solid panels consist of plywood sheets nailed and glued
to 2 inch by 3 inech framing members with aluminum-foil
covered batts of insulation between. Opaque sections of
panels containing glase are of the same construection ex-
cept that 1/4 ineh sheets of ashestos-cement used over
Flywood sheathing replace the plywood on the exterior
side of the panel. Panels for the north and south walls

are designed to be tilted into place after construction;

those on the east and west walle are to be bailt in place.

About the exterior of the entire house is a band
of windows; while on the north and south sides, the bank
of windows contains both fixed and operating sash, on

the east and west sides all of the glass is fixed,
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BUILDING CONSTRUCTION

All operating windows are aluminum awning windows
as mannfactured by the Reynolde Metals Company. Fixed
glase is 1/4 inch polished plate glass.

The roof decking is composed of two-ineh thick
tongue and grooved planks covered by two inches of
rigid insnlation and a five-ply built-up tar and gravel

roof,
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The exterior design of the iicuse displays a pleas-
ing rhytiamical pattiers induced by and expressive of the
nature of the posi and Leam comnsiruction utilized. "o
enhance this effect and [urtlier emphasize the method of
construction the beams are allowed to extend heyond the
building walls. 5till additional repetition of this pat-
tern is achieved by the use of panels, either recessed
as in the case of the north and sonth walls or protruding
as in the case of ihe east and west walls, as infilling
between the columns and by the use of a band of windows
over the panels all the way aroaund the house.

Liecause of its warmth and its pleasing appearance,
natural finished wood has been used wherever possible on
the exterior of the building. The one exception is the
use of asbestos cement in certain panels to afford in-
terest and contrast.

The principal means of interior decoration are the
expression of the panelized post and beam construction,

the use of natural finished wood, and the exploitation

of the nurals provided by the view through the glass areas.
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In the living room, ihe roughk-iexiured brick fireplace

wall provides additional contirast and interest.
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VIEW OF MODEL FROM
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V1w OF MODEL FROM
SOUTLWEST - ROOF OFF
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VIEW OF MODEL
FROM NORTHEAST
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CONCLUSION



With regard to the degree oi success oi ihe pri-
mary objective oi this ihesis--to explore ihe {ield of
dwelling design, il is felt thal a great deal of personal
knowledge has been gained. Also, it ia hoped that thie
work may be of use io others as a referonce.

he seoondary objective of this thesis was to
apply the information gained by investigation lo the
desigu of a residence for Brigadier General (U.S5.H.C.,
Hetired) and Mrs. C. R. Shuey. Although the drawings
and the model indioate that a satisfactory solution has
been evolved, it was found that hecause of the contra-
dietory nature of the various requirements, deviatiocns
from the ideal were inevitable. Whether or not the
sclution is as workable as it appears in the dravings
and the model ocannot be determined until the bunilding
is aetually constructed and lived in.
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