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chapter 6
Relationship to Nearby Buildings

COMPARISON
BUILDINGS

THE BIG
QUESTIONS 1 2

How does the F10 
House and its site relate 
to nearby buildings?

How does a building’s 
site affect the design 
of the building?

 The site plan is a drawing of a 
building’s footprint and its site, as 
viewed directly from above. (A site 
plan is also called a plot plan.) This 
type of drawing explains how the 
building sits on the land, as well as 
explaining the building’s relationship 
to nearby buildings. In addition, 
the site plan drawing also shows 
the location of trees, sidewalks, and 
other objects on the ground. 

 The context of the building is 
one of the most important factors 
that architects must fi rst consider 
when designing a new building. 

Architects may start by asking 
themselves context questions such as: 

• Does the site run perpendicular to 
the street or parallel to the street?

• How much of the new building 
could be seen from the street?

• What types of buildings currently 
exist on either side of this site?

• How far apart are these other buildings?

• How far are these buildings set back
from the street?

3 How do you read 
and draw a site plan?

F10 House – site plan

Your HomeChicago bungalowF10 House



The Architecture Handbook: A Student Guide to Understanding Buildings © 2007

East side of Keeler Avenue – F10 House and neighbors

West-east cut through Keeler Avenue – F10 House on right side (east)

• What are the proportions of the 
neighboring structures? 

• Will this new building use different 
materials or similar materials than 
neighboring homes?

• How does the scale of the new 
building compare with nearby existing 
buildings?

• If the family has a car, will a parking 
space be included on the site? 
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CHAPTER VOCABULARY

site plan / plot plan an 
architectural drawing viewed 
from straight above that shows 
the shape, size, location, and 
orientation of each building on 
the site; it often includes 
landscaping symbols and other 
notes about roads, sidewalks, and 
lines of electricity, gas, and sewer

footprint the total area covered by 
the building on the site 

site the geographic location of 
a building; it is often identifi ed 
by its property lines 

relationship the way one object 
compares and contrasts with 
another nearby object

context the existing conditions 
such as other buildings, the site, 
and the people around an object

architect the licensed professional 
responsible for designing the 
building, for creating the 
drawings, and for overseeing 
construction

proportions the size (or the 
numbers) of one object compared 
to another

scale the size and proportion 
of one object compared to 
a common reference

Chicago bungalow a 1-1⁄2 story, 
long and narrow, brick home 
with a porch, constructed in the 
Chicago area between 1911 
and 1939; today more than 
80,000 bungalows make up a 
third of the city’s single-family 
detached homes; the word 
“bungalow” comes from the 
Hindi word bangla, describing 
a low one-story house with a 
porch; many different Chicago 
architects designed bungalows

CONTINUED ON NEXT PAGE

Keeler Avenue – spacing between homes

Keeler Avenue – sidewalkKeeler Avenue

THE SITE PLANP2 Relationship to Nearby Buildings 6
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developer the person who invests 
money in the land and starts 
the project by hiring the architect 
and fi nding someone who is 
expected to buy the completed 
building

infi ll housing using empty land 
within an existing neighborhood 
for new housing

construction drawing a very 
accurate drawing that shows the 
design, location, and dimensions 
of all the parts of the building; 
a construction drawing is 
produced by the architect; the 
purpose of this drawing is to give 
the contractor all the information 
needed to construct the building

contractor the person or 
company that has a contract 
with a developer or an owner for 
the construction of all or part 
of a building

survey (verb) to determine the 
size, shape, and boundaries of 
a building site or property using 
geometry and trigonometry

land survey (noun) a survey 
made before the building is 
designed and constructed to 
determine the land features and 
exact boundaries of the property

benchmark / elevation symbol 
a mark on a construction drawing 
that indicates elevation (height); 
on a site plan the symbol is 
used to mark the corners of the 
property 

datum point a fi xed height in 
a city or on a specifi c site from 
which any other point on the 
building site is measured 

zoning ordinance a system of 
rules typically established by 
the local government to control 
the height, density, and use 
of buildings in various areas 
of a city

CONTINUED ON NEXT PAGE

 Chapter 6 compares the F10 House 
with a Chicago bungalow in terms 
of each home’s relationship to its 
neighbors. Both homes are long and 
narrow structures on tight urban 
lots, and both homes fi t well into 
the context of their sites. 

 Between 1911 and 1939, more than 
80,000 bungalows—one third of 
Chicago’s detached single-family 

homes—were constructed while 
Chicago was one of the fastest-growing 
cities in America. In many parts of 
the city, one architect or fi rm designed 
all the bungalows that sit along a 
particular street, and one developer 
constructed all the homes at one time. 
Although each bungalow may have 
slightly different colors or details, the 
homes resemble each other and provide 
a consistent character to the street.

Chicago bungalow neighborhood Chicago bungalow advertisement, 1924

Chicago bungalows shortly after they were 
constructed, 1920s

Chicago bungalows, 2007

THE SITE PLAN P2Relationship to Nearby Buildings6
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• What type of information 
appears on a site plan 
but does not appear on a 
block plan? 

• Can you easily tell where the 
property lines exist around 
your own home? Think 
about fences, plantings, etc.

• Do you think the F10 House 
respects the character of 
the street? Why or why not?

• How far apart are the homes 
on your street? 

• How far are these buildings 
set back from the street?

• When you look at the front 
of your home, what is the 
fi rst feature or the largest 
feature you notice? Is it the 
same feature as for other 
homes along your street?

• Why do you think the 
F10 House was designed 
without a garage?

• If you travel to school and 
back by car, which door 
of your home do you walk 
out of to reach the car? 
The front door or the back 
door? An internal door that 
connects to the garage?

• If your family has a car, 
where is it parked? On the 
street? Next to your home? 
In front of your home? 
In back of your home?

 The F10 House, on the other hand, 
is an example of infi ll housing. This 
home was designed by one architecture 
fi rm for a ‘green’ housing competition 
sponsored by the City of Chicago 
in 2000. The house was built on an 
already empty lot that was once the 
site of the Brons Family home which 
was constructed about 1900 and 
demolished around 1997. Although 
the F10 House is much newer than 
most of the other homes on its block, 
architect Marc L’Italien at EHDD 
Architecture designed this house with a 
similar setback and with similar forms 
that are proportional to its neighbors. 

THE CHICAGO ARCHITECTURE FOUNDATION 99

setback the minimum required 
distance that a building must 
be set back from the edge of 
the property line; this distance 
is typically determined by the 
local city government and helps 
increase the air, light, and 
privacy around each building

property lines the imaginary lines 
on all four sides of the site that 
mark the legal boundaries of a 
piece of land

an architectural scale a tool 
used to measure architectural 
drawings; an architectural scale 
measures objects based on 
a system of 12 units per foot

THE SITE PLANP2 Relationship to Nearby Buildings 6

F10 House on Keeler Avenue

TALK
        about it
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COMPARISONS site and relationship to nearby buildings

  F10 HOUSE 
CHICAGO BUNGALOW

 
 SITE EHDD Architecture 

Chicago, IL
 MY HOME

  Chicago, IL 

 year 2000 1920s

 size of site 25' wide × 125' long 25' wide × 125' long

  
1,837 sq. feet (full basement,

 approximately 3,800 sq. feet (full
 square footage 

fi rst and second fl oors)
 basement, fi rst fl oor, and second 

   fl oor with low sloped ceilings) 

 relationship of  home sits perpendicular to home sits perpendicular to
 building to street the street the street

 
building footprint

 approximately 18'-10" wide × 
typically 20'-0" wide × 60'-0" long

  38'-5" long

 
access to the

 up the front stairs to a porch; the up the front stairs to a small stoop;
 

home’s front door
 front door is located approximately the front door is located typically

  28' from the sidewalk 15' from the sidewalk

 acreage 0.07 acres 0.07 acres

 access to the up the back stairs, located up the back stairs, located typically
 home’s back door approximately 70' from the alley 50' from the alley

 spacing between 
6'-0" between homes typically 5'-0" between homes

 homes

 materials of this 
wooden frame brick

 home

 materials of  most wooden frame with 2 to typically other brick bungalows of
 neighboring homes 3 stories 1-1⁄2 stories

  1890–1910 (although the white 
 construction date of 2-story home located directly to the typically at the same time, during
 neighboring homes south was built at the same time the 1920s
  as the F10 House)
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Did you know the word ‘gangway’ 
has nothing to do with gangs 
or a group of people? In Chicago 
and St. Louis, and in several 
other cities around the country, 
the local residents use this word 
to describe the long and narrow 
passageway between two homes 
built closely together. The term 
was originally borrowed from 
language used in sailing, where 
the word gangway (or gangplank) 
describes the temporary path 
made from wooden boards or 
planks that is used to enter a 
ship anchored at a dock.

DID
 YOU
know?
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 The site plan of the F10 House is 
a type of construction drawing. 
The plan is used by the contractor 
to determine where the building is 
to be located on the land. The plan 
gives critical information. When 
the crew arrives on the site to begin 
construction, they rely on this 
drawing to know exactly where to 
dig the fi rst hole in the ground. 

THE SITE PLANP2 Relationship to Nearby Buildings 6

on your
way home

TODAY
Try to identify 5 
different types of 
spaces between homes. 
Is one home separated 
from another by an 

alley, a wide open 
space, a driveway, 
a garden, a narrow 
gangway, or a fence?

 Different types of lines are used on 
the site plan to show various objects. 
Property lines are shown with a 
combination dotted and dashed line. 
On this drawing, hatching is used 
to show the neighboring houses on 
either side, the neighbor’s garage to 
the north, and the metal awnings 
and green roof on the F10 House.

Walking through the gangway
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in class

What happens when you and 
your classmates are each given 
an empty site plan and a fold-up 
model of a home? Where will 
you locate your building on the 
lot? Will your site and your home 
be located perpendicular or 
parallel to the street? Do you 
want your home to be close to 
the street or close to your 
neighbors? Will everyone on your 
street work together to form a 
new community or will you battle 
over the details of setbacks, 
proportion, and scale? Find out 
what happens when you do this 
in-class activity. Your teacher has 
the instructions and templates.

Highlight of datum point on surveyHighlight of benchmark on survey

Won’t you be my neighbor?
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THE SITE PLANP2 Relationship to Nearby Buildings 6

 But before the architect can begin 
the design process and site planning, 
a piece of property must be surveyed 
by a person with a surveyor license. 
A land survey is an offi cial legal 
document to record the physical 
characteristics of a piece of property. 
The corners of the property are 
indicated with a benchmark or 
elevation symbol shown by a circle 
divided into four quadrants. 

 Land surveys typically use sea level as 
the ‘zero’ datum point from which all 
other points on the site are measured. 
Sea level is used because it serves as a 
constant reference point for everyone 
across the globe. As the height of 
the land changes across the site, the 
land survey will indicate the various 
heights of those points measured from 
the datum point. For example, the 
benchmark on the curb lists the 
elevation as 602.84, which means this 
point is 602.84 feet above sea level. 
The benchmark at the southeast corner 
of the F10 House site lists the elevation 
as 603.01, which means this point is 
0.17 feet higher than the curb. Some 
cities may establish their own unique, 
yet constant, datum point that is used 
by every architect, engineer, contractor, 
and surveyor in that city. 

 A typical lot in the city of Chicago 
measures 25'-0" wide × 125'-0" 
long. However, there are restrictions 
regarding where the building can be 
constructed. Cities typically create 
guidelines known as zoning ordinances 
and building codes that determine 
setbacks. These setbacks are the 
minimum distances that a building 
must be located from the property 
lines. Building codes also specify the 
maximum height for structures, and 
different parts of a city might have 
different height limits. 

 For example, in the neighborhood 
around the F10 House, any wood 
framed home must be set back 3'-0" 
on each side, set back 20'-0" on the 
front, and set back 30'-0" on the rear. 
But a brick or concrete block home 
must be set back 36'-0" from the 
rear. Building regulations also specify 
the maximum height for buildings. 
In this area, wood framed homes 
cannot be taller than 40'-0", while 
brick or concrete block homes cannot 
exceed 55'-0" in height.

F10 House – side setback from property line
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 Here are three drawings of the same 
set of stairs in front of the F10 
House. The fi rst drawing is drawn at 
architectural scale where 1⁄4" = 1'-0". 
1" on the drawing = 4'-0" on the real 
object. The second drawing is drawn 
where 1⁄8" = 1'-0". 1" on the drawing = 
8'-0" on the real object. The third 
drawing is drawn where 1⁄16" = 1'-0". 
1" on the drawing = 16'-0" on the 
real object.

 You’ll notice that the same set of 
stairs on the 1⁄8" = 1'-0" scale drawing 
appear half as small as those on the 
1⁄4" = 1'-0" scale drawing. Likewise, 
the stairs on the 1⁄16" = 1'-0" scale 
drawing appear half as small as those 
on the 1⁄8" = 1'-0" scale drawing.

 The 1⁄8" = 1'-0" and 1⁄4" = 1'-0" 
drawings can be measured using an 
edge of a standard architectural scale. 
The 1⁄16" = 1'-0" scale can be measured 
with the ruler edge printed on an 
architectural scale, because the inch 
is divided into 16 parts. The ruler 
can also be used for this scale, because 
each tick mark on the ruler can 
represent 1 foot. 

 Architectural Scales 

 In Project 1, you learned how to 
read an engineering scale and how to 
draw and measure buildings on the 
F10 House block plan using an 
engineering scale. Remember that a 
scale is not a ruler. A ruler measures 
the actual length of an object, so 
one inch on a ruler equals one inch 
on a real object. But a scale is used to 
compare the length of a real object 
(the building) with the representational 
drawing. On a scaled drawing, one 
inch will equal many feet.

 Most architectural drawings such as 
site plans, fl oor plans, and elevation 
drawings are drawn at an architectural 
scale. An engineering scale is based 
on a decimal system that uses ten units 
to the inch, but an architectural scale 
is based on a very different system 
that divides a foot into twelve units.

 Why do architects all use the same 
types of scales for their drawings? 
Having common and accepted 
architectural scales allows architects, 
engineers, and construction workers 
to understand the drawings and 
communicate with each other.

Architectural scales

F10 House front stairs at 1⁄4" = 1'-0" 
scale; 1" on the drawing = 4'-0" on
the real object

F10 House front stairs at 1⁄8" = 1'-0" 
scale; 1" on the drawing = 8'-0" on
the real object

F10 House front stairs at 1⁄16" = 1'-0" 
scale; 1" on the drawing = 16'-0" on
the real object

stair width =
 4'-10"

stair width =
 4'-10"

stair width =
 4'-10"
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 LEVEL OF DETAIL COMMON 
RELATIONSHIP OF DRAWING

  
COMMON DRAWING

 POSSIBLE IN THE ARCHITECTURAL 
TO REAL OBJECT

 RATIO 
TYPE

 DRAWING DRAWING SCALES

 
3" = 1'-0"

 3" (drawing) = 1'-0" (real object) 
1:4 detail drawings

  1" (drawing) = 4" (real object)

 
11⁄2" = 1'-0"

 11⁄2" (drawing) = 1'-0" (real object) 
1:8

 detail drawings or
  1" (drawing) = 8" (real object)  wall section drawings

 
1" = 1'-0"

 1" (drawing) = 1'-0" (real object) 
1:12

 
detail drawings

  1" (drawing) = 12" (real object)

  1⁄2" (drawing) = 1'-0" (real object)   
 1⁄2" = 1'-0" 1" (drawing) = 2'-0" (real object) 1:24 detail drawings
  1" (drawing) = 24" (real object)

  1⁄4" (drawing) = 1'-0" (real object)  floor plans, elevations, 
 1⁄4" = 1'-0" 1" (drawing) = 4'-0" (real object) 1:48 section drawings on
  1" (drawing) = 48" (real object)  residential buildings

  1⁄8" (drawing) = 1'-0" (real object)  floor plans, elevations, 
 1⁄8" = 1'-0" 1" (drawing) = 8'-0" (real object) 1:96 or section drawings
  1" (drawing) = 96" (real object)  of large buildings

  1⁄16" (drawing) = 1'-0" (real object)   
 1⁄16" = 1'-0" 1" (drawing) = 16'-0" (real object) 1:192 site plans
  1" (drawing) = 192" (real object)  

  1⁄32" (drawing) = 1'-0" (real object)   
 1⁄32" = 1'-0" 1" (drawing) = 32'-0" (real object) 1:384 

site plans of large

  1" (drawing) = 384" (real object)  
buildings

 

 
more detail

less detail

THE SITE PLANP2 6

COMPARISONS common architectural scales

 Turn to the Try It! activity in Chapter 6 to learn more 
about drawing and reading an architectural scale. 

Relationship to Nearby Buildings
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Try It!

The Architecture Handbook: A Student Guide to Understanding Buildings © 2007

 READ AND DRAW WITH AN ARCHITECTURAL SCALE

 READING AN ARCHITECTURAL SCALE

  A triangular-shaped architectural scale is the tool used to measure and draw objects 
at several different scales. Architectural scales measure in feet and inches. The scale 
chosen for a particular drawing depends on how much detail needs to be shown, 
as well as depending on the size of the building and the size of the sheet of paper. 
For example, if the original object is small, such as a detail on a building, the scale 
of the drawing can be much larger. 

  Remember that a scale is different from a ruler. A ruler measures the actual length 
of an object: 1" on a ruler equals 1" on a real object. But a scale is used to compare 
the length of a real object (the building) with the representational drawing. On a 
scaled drawing, 1" will equal many feet. An architectural scale is based on a system 
that divides a foot into twelve units. For reference, one edge of the architectural 
scale functions as a ruler. 

Ruler

THE SITE PLAN P2Relationship to Nearby Buildings6

 WHAT YOU NEED
• several sheets of 8-1⁄2" × 11" 

blank paper

• pencil

• architectural scale
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  Each of the other 5 edges of a triangular architectural scale shows 2 different scales 
paired together based on mathematical halves. For example, 3" = 1'-0" is paired with 
11⁄2" = 1'-0". Also, 1" = 1'-0" is paired with 1⁄2" = 1'-0". Likewise, 1⁄4" = 1'-0" is paired 
with 1⁄8" = 1'-0". And, 3⁄16" = 1'-0" is always paired with 3⁄32" = 1'-0".

  Because two different scales are shown on one edge, one scale is read from left to right 
while the other scale—which is half the size—is read from right to left. (For example, 
on one edge, the 1⁄4" scale is read from right to left, while the 1⁄8" scale is read from left 
to right.) Start by locating the ‘zero’ point on each scale (noted here with    ). Be sure 
to pay close attention to which edge of the scale you are using and which direction you 
are reading from.

  Note: photographs of these architectural scales are not to scale.

THE SITE PLANP2 Relationship to Nearby Buildings 6

11⁄2" scale 3" scale

1" scale 1⁄2" scale

1⁄8" scale 1⁄4" scale

3⁄32" scale 3⁄16" scale
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  Within each individual architectural scale, feet are marked off along one side of 
the ‘zero’ point, while inches are marked off to the opposite side of the ‘zero’ point. 
Because there is more space in a larger scale for the tick marks that represent inches, 
larger architectural scales (such as 1⁄4" = 1'-0") include a tick mark for every inch. 
On a smaller architectural scale such as 1⁄8" =1'-0", there is less space, so each tick 
mark represents 2". 
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 TRY IT! STEPS 

 MEASURING WITH AN ARCHITECTURAL SCALE

 1 Practice measuring “Building X” on the next page, drawn at 1⁄4" = 1'-0" scale. 
To begin, fi rst locate the ‘zero’ point on the 1⁄4" scale. 

 2 Line up the edge of the building with the ‘zero’ point and measure the length 
of the building to the nearest foot, from right to left. You should have read this 
as equaling 12 feet. However, the building is slightly longer than 12 feet. 

 3 To measure the inches (which will be added to the 12 feet), move the scale slightly 
to the left. From the right of the ‘zero’ point, measure 6". Therefore, the total 
length of this building, when it is drawn at 1⁄4" = 1'-0" scale, will equal 12'-6".

THE SITE PLAN P2Relationship to Nearby Buildings6

1⁄8" scale

1' 6" 0"

1⁄4" scale

0" 3" 6" 9" 1'

6' 5' 4' 3' 2' 1' 0'

1⁄4" scale

[feet]       [inches]
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 4 Now try measuring the width of the same building using the same scale and the 
same method. You should have read the scale to equal 8'-9" as the width.
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 DRAWING WITH AN ARCHITECTURAL SCALE

 5 On a separate sheet of paper, use your architectural scale to practice drawing 
fi ve different lines at fi ve different scales, with each line measuring 4'-6". 
Check your work against the vertical lines to the right.

  Use a 1" = 1'-0" scale; 1⁄2" = 1'-0" scale; 1⁄4" = 1'-0" scale; 1⁄8" = 1'-0" scale; and 
1⁄16" = 1'-0" scale. (Remember that your architectural scale does not contain 
a 1⁄16" = 1'-0" scale, so you must use the 1⁄8" = 1'-0" scale and double each 
measurement. For example, 10'-0" measured on an 1⁄8" = 1'-0" scale will actually 
represent 20'-0" on a 1⁄16" = 1'-0" scale.)

 6 Next, practice drawing the basic proportions of the F10 House in plan at 
four different scales. Use separate sheets of paper as needed. The F10 House 
roughly measures 18'-10" × 38'-5".

  Use a 1⁄4" = 1'-0" scale; 1⁄8" = 1'-0" scale; 3⁄32" = 1'-0" scale; and 3⁄16" = 1'-0" scale.

0
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8

12 10 8 6 4 2 0sc
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e:
 1 ⁄4
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= 

1'
-0

"

“Building X”

scale: 1⁄4" = 1'-0"
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 BACKGROUND  

 Mike Royko was born in Chicago, and he spent his career writing for the city’s 
newspapers. He wrote for both the Chicago Daily News and the Chicago Sun-Times, 
ending up at the Chicago Tribune where he wrote a column until he died in 1997. 
Mike Royko covered city and county politics. He wrote the book, Boss, in 1971 
about the administration of Mayor Richard J. Daley, when the Mayor was still in 
offi ce. Daley served from 1955–1976. This excerpt describes the bungalow home 
and the Bridgeport neighborhood where the fi rst Mayor Daley lived and where 
the second Mayor, Richard M. Daley, was raised. 

 TEXT

 The workday begins early. Sometime after seven o’clock a black limousine glides 
out of the garage of the police station on the corner, moves less than a block, and 
stops in front of a weathered pink bungalow at 3536 South Lowe Avenue. Policeman 
Alphonsus Gilhooly, walking in front of the house, nods to the detective at the 
wheel of the limousine.
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VOCABULARY

Baltimore Catechism (title) a 
text for Catholic education used 
in the United States from the 
1880s to the 1960s

bric-a-brac (noun) a collection 
of small ornamental objects that 
might be placed on a shelf

crucifi xion (noun) the crucifying 
of Christ; death by being nailed 
to a cross

dubbed (verb) to be called or 
named

Profi les in Courage (title) a 
1956 book written by then-
senator John F. Kennedy; it 
profi les eight U.S. senators who 
crossed party lines and went 
against popular opinion to do 
what they felt was right

protégé (noun) a person whose 
career is advanced by another 
person with more experience 
or infl uence

MAYOR RICHARD J. DALEY’S BUNGALOW
an excerpt from Boss: Richard J. Daley of Chicago, Mike Royko. New York: Dutton, 1971.  
Used by permission of Dutton, a division of Penguin Group (USA). F548.52.D35R67 

Reading
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 QUESTIONS

1 What is described as 
“carpenter’s delight”? 

2 According to Mike Royko, 
what type of neighborhood 
is Bridgeport?

3 Why does it seem unusual 
for a limousine to be parked in 
front of a Chicago bungalow? 

4 Who is Matt Danaher and 
why is he different than the 
other neighbors?

5 After becoming Chicago’s 
mayor, why do you think 
Mayor Richard J. Daley still 
chose to live in this bungalow 
home instead of moving 
to a more upscale residence 
closer to downtown?

 It’s an unlikely house for such a car. A passing stranger might think that a rich man 
had come back to visit his people in the old neighborhood. It’s the kind of sturdy 
brick house, common to Chicago, that a fi reman or printer would buy. Thousands 
like it were put up by contractors in the 1920s and 1930s from standard blueprints 
in an architectural style fondly dubbed “carpenter’s delight.”

 The outside of that pink house is deceiving. The inside is furnished in expensive, 
Colonial-style furniture, the basement paneled in fi ne wood, and two days a week 
a woman comes in to help with the cleaning. The shelves hold religious fi gures and 
bric-a-brac. There are only a few volumes—the Baltimore Catechism, the Bible, 
a leather-bound Profi les in Courage, and several self-improvement books. All of 
the art is religious, most of it bloody with crucifi xion and crosses and thorns.

 Outside, another car has arrived. It moves slowly, the two detectives peering down 
the walkways between the houses, glancing at the drivers of the cars that travel the 
street, then parks somewhere behind the limousine.

 At the other end of the block, a blue squad car has stopped near the corner tavern, 
and the policemen are watching Thirty-Sixth Street, which crosses Lowe. 

 In the alley behind the house, a policeman sits in a car. Like Gilhooly, he has been 
there all night, protecting the back entrance, behind the high wooden fence that 
encloses the small yard.

 Down the street in another brick bungalow, Matt Danaher is getting ready for work. 
He runs the two thousand clerical employees in the Cook County court system, and 
he knows the morning routine of his neighbor. As a young protégé he once drove 
the car, opened the door, held the coat, got the papers. Now he is part of the ruling 
circle, and one of the few people in the world who can walk past the policeman 
and into the house, one of the people who are invited to spend an evening, sit in the 
basement, eat, sing, dance the Irish jig. The blue-blooded bankers from downtown 
aren’t invited, although they would like to be, and neither are the men who have 
been governors, senators, and ambassadors. The people who come in the evening 
or on Sunday are old friends from the neighborhood, the relatives, people who take 
their coats off when they walk in the door, and loosen their ties….

 Well before eight o’clock, the door of the bungalow opens and a short, stout man 
steps out. His walk is brisk and bouncy. A nod and smile to Patrolman Gilhooly 
and he’s in the limousine. It pulls out from the curb and the “tail car” with the two 
detectives trails it, hanging back to prevent the limousine from being followed.

THE SITE PLANP2 Relationship to Nearby Buildings 6
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  You are designing a new 2-story home and a garage with an 
entrance off the back alley on an empty lot that is 25 feet wide 
(east to west) × 125 feet long (north to south). The east and 
west sides of the site face a neighbor on either side. The north 
side of the site faces the street, and the south side of the site 
faces the alley. On a separate sheet of paper, draw a quick sketch 
of the site and label the directions, dimensions, and setbacks 
to help you solve these problems.

 1 What is the total area of this lot? 

 2 What is the total perimeter of this lot?

 3 The city requires setbacks on three sides of your site so your home is not built too close to your 
neighbors’ homes. On the east and west sides of the lot, you must set back your home 3 feet from 
your neighbors’ lot line. 

  What width remains on the site for the home you would like to build? 

 4 Behind the home, on the south end of the site, adjacent to the garage and along the alley, you’d 
like to include a backyard fl ower garden measuring 9 feet × 20 feet.

  What is the total area of the fl ower garden? 

 5 The car that will be parked in the garage measures 190 inches long × 70 inches wide. 

  a. What are these dimensions in feet and inches? 

  b. Round up these dimensions to the nearest foot. 

Math
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 6 If the car needs 2 additional feet on all four sides of the car, what are the minimum dimensions 
required for the garage? (Use your answer from #5b.) 

 7 The garage has a short driveway (called an apron) measuring 5 feet deep and 10 feet wide leading 
up to the garage door from the alley, on the south end of the site. You’ve budgeted $200.00 for 
the cost of this driveway. 

  Based on the size of driveway and the installation costs, which of these three materials can you afford 
for the driveway? 

 MATERIAL COST PER SQUARE FOOT
 ADDITIONAL 

   INSTALLATION CHARGE

 gravel $2.00 $25.00

 8 Along with the construction of a sustainable home, you’re hoping to make the site as permeable as 
possible so the rain can soak back into the ground without having to go into the city’s sewer system. 
Regardless of the cost, which of the three materials listed above would be best for this purpose? 

 9 On the north end of the site, all homes must be set back 15 feet from the sidewalk. How much 
length (north to south) remains on the site available for your new home?

 10 Assuming that your home’s footprint (the total area) will fi ll the large empty space that remains on 
the site, what is the total area of your home’s fi rst fl oor? 

 concrete $3.00 $40.00

 asphalt $6.00 $50.00
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CHAPTEr ACTiViTiES 
short activity  
Read	a	floor	plan,	use	a	door	 
and	window	schedule,	and	
identify	floor	plan	symbols.

long activity  
sketch	bubble	diagrams	for	 
your	own	home,	the	F10	House,	 
and	a	Chicago	bungalow;	
compare	these	floor	plans.	

teacher notes

illinois learning 
standards 
Full	descriptions	of	the 
standards	can	be	found	 
in	the	Appendix.

Language Arts 
1A, 1B, 1C, 3A, 3B, 3C,  
4A, 4B, 5A, 5B, 5C

mathematics 
6A, 6B, 6C, 7A, 7B, 7C,  
9A, 9B, 10A, 10B

your homechicago bungalowF10 house

 the big questions ansWered – assessing student learning

 How do you read a floor plan?

 Floor plans are drawings of buildings with the roof removed as seen from above.  
The floor plan slices an imaginary horizontal line—called the cutting plane or the 
cutting plane line—about 4 feet above the floor. Everything below the cutting plane 
is seen in the floor plan, and some important objects above the cutting plane are 
shown with dashed lines. A floor plan uses orthographic projection, which means the 
3-dimensional object (the building) is “flattened” and shown on 2-dimensional paper.

 How are the rooms of the F10 House arranged?

 The F10 House has three floors: a basement, first floor, and second floor. On the 
first floor, the living room faces the street, and a small bathroom and a coat closet 
separate an open kitchen and dining room which face the alley in back. The second 
floor has three bedrooms and a bathroom, with the largest bedroom overlooking  
the street. 

 on the job / at home

•	 Architects	and	engineers	need	to	know	how	to	think	and	draw	in	three	dimensions.	
Floor plan drawings show an important view of the building.

•	 Carpenters,	drywall	installers,	and	masons	will	all	use	and	frequently	refer	to	the	
floor plan drawings of the home they are constructing.

•	 Reading	a	floor	plan	is	a	skill	that	homeowners	are	often	required	to	do.	Apartment	
and real estate advertisements often contain floor plans.

1

2

language arts  
(student	Reading	and	related	
questions,	short	Activity,	 
Long	Activity)

mathematics  
(student	Math	exercises,	 
short	Activity)
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chapter 10
Planning Spaces

COMPARISON
BUILDINGS

THE BIG
QUESTIONS 1 2How do you read 

a fl oor plan?

How are the rooms 
of the F10 House 
arranged?

 Floor plans are drawings of buildings 
with the roof removed as seen from 
above. They are extremely useful 
drawings that help explain how the 
rooms are arranged, although no one 
will ever see a building through its 
fl oor plan. 

 To imagine what the fl oor plan looks 
like, architects slice an imaginary 
horizontal line, called the cutting 
plane or cutting plane line, about 
4 feet above the fl oor. Everything 
below the cutting plane is seen in the 
fl oor plan, and some important objects 
above the cutting plane (such as a 
closet shelf ) are shown with dashed 

F10 House – fl oor 
levels split apart

lines. A fl oor plan drawing uses 
orthographic projection, which means 
the 3-dimensional object (the building) 
is “fl attened” and shown on paper.

Your HomeChicago bungalowF10 House

‘roof plan’

‘fl oor plan’

section

side elevation
front elevation

168student page
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 Several symbols appear on fl oor plan 
drawings to help coordinate the fl oor 
plan with the other drawings within 
the set of building plans or prints. 
An exterior or interior elevation 
symbol—indicated by a circle tucked 
inside a triangle—provides a reference 
to the page number and drawing 
number of the exterior or interior 
elevation drawing. (See Project 4 for 
more information.) A building section 
symbol is a similar circle inside a 
triangle, but it has a line extending 
from it which ends in an ‘L’ shape. 
Building section symbols show 
the cutting plane line of the section 
drawings. (See Project 5 for more 
information.)
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CHAPTER VOCABULARY

fl oor plan a drawing of a building 
with the roof removed as seen 
from above 

cutting plane / cutting plane line 
the imaginary line or slice on a 
fl oor plan drawing showing where 
a building is “cut”, typically 
about 4 feet above the fl oor; 
everything below the cutting 
plane appears in the fl oor plan

orthographic projection (also called 
orthogonal projection) a general 
term to refer to a method of 
drawing where a 3-dimensional 
object is “fl attened” and 
projected, or shown, on a 
2-dimensional piece of paper

plans / prints pages of drawings of 
the building; (because architects 
no longer reproduce drawings 
by the method that creates blue 
sheets, the term “blueprints” 
is no longer common)

exterior or interior elevation symbol 
a small round symbol, indicated 
by a circle tucked inside a 
triangle on the fl oor plan. It has 
a line extending from it which 
ends in an ‘L’ shape. It gives 
the page number and drawing 
number for the exterior or interior 
elevation drawing within the set 
of drawings.

building section symbol the small 
symbol—indicated by a circle 
tucked inside a triangle—on the 
fl oor plan that gives the page 
number and drawing number 
for a particular section drawing 
within the set of drawings

program a detailed list of 
needs that must be fulfi lled by 
the building’s fi nal design

CONTINUED ON NEXT PAGE

A “fl oor plan” of a frozen dinner A bubble diagram of a frozen dinner

THE FLOOR PLANP3 Planning Spaces 10

 Architects use different methods—
both written and graphic—to put their 
ideas on paper. To start the process 
of designing a building, architects 
work closely with the owner to develop 
a detailed program which lists all the 
requirements needed in the building. 
Architects then sketch circles (or 
“bubbles”) to represent various spaces 
in a building that will meet the needs 
listed in the program. These bubble 
diagrams are intended for the architect 
as they think through their design. 
The bubble diagramming process helps 
to get all their creative ideas down on 
paper, without worrying yet about what 
the fi nal design might be. This process 
can be thought of as the architectural 
equivalent of outlining an essay or a 
story you might do in a writing class. 

Building section symbols

Exterior elevation 
symbol

Interior elevation 
symbol

169
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bubble diagram / bubble 
diagramming a simple diagram 
of rooms shaped like circles, not 
necessarily drawn to a specifi c 
scale; used by architects for 
understanding the relationships 
between rooms

function / use a description of 
how the building, space, or room 
is used

schematic design drawing 
a drawing produced later in the 
design process that more fully 
explains the architectural design 
to show the general relationships 
and space requirements of the 
project; this drawing may be 
shown to the client to illustrate 
the design ideas that the architect 
is thinking about; it does not 
typically include dimensions or 
other construction-related notes

construction drawing a very 
accurate drawing that shows the 
design, location, and dimensions 
of all the parts of the building; 
a construction drawing is 
produced by the architect; its 
purpose is to give the contractor 
all the information needed to 
construct the building

Chicago bungalow a 1-1⁄2 story, 
long and narrow, brick home 
with a porch, constructed in the 
Chicago area between 1911 
and 1939; today more than 
80,000 bungalows make up a 
third of the city’s single family 
detached homes; the word 
“bungalow” comes from the 
Hindi word bangla, describing 
a low one-story house with a 
porch; many different Chicago 
architects designed bungalows

These vocabulary words defi ne 
the terms, features, and rooms 
that appear in the F10 House 
fl oor plan drawings—A.03, A.04, 
and A.05.

interior door a door that connects 
two rooms or spaces

CONTINUED ON NEXT PAGE
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Will the space be organized along a 
circulation route? Or, will the space 
be self-contained and tucked into a 
corner? The bubble diagrams help an 
architect sort through these ideas. 

 A bubble diagram can also include 
arrows and labels. Each bubble is 
labeled with the function that will take 
place within that space. Handwritten 
notes on the bubble diagrams help 
an architect remember features to 
be included later. For instance, an 
architect might note something such 
as “large windows to face east” or 

 Each bubble can represent one use or 
one room, or it may represent several 
functions. Bubble diagrams help 
architects visualize how the spaces are 
organized and which spaces are 
adjacent to each other. At this point 
of the design process, architects aren’t 
especially concerned about the exact 
sizes of spaces. Instead, the architects 
are thinking about the overall building 
and proportion of spaces within that 
building. To some extent, they are 
also thinking about the shape of the 
spaces. Will the room be long and 
narrow to connect two other spaces? 

F10 House – 
schematic design 
drawing of the 
fi rst fl oor plan

F10 House – 
bubble diagram 
of the fi rst 
fl oor plan

F10 House – 
construction 
drawing of the 
fi rst fl oor plan

‡
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“change from carpet to wood fl oors 
here.” Bubble diagrams are usually 
drawn on tracing paper so they can be 
used as overlays to rearrange the spaces 
and to compare various schemes. 

 After the architect is comfortable 
with the bubble diagrams and the way 
the spaces are organized, they convert 
the diagram into a true fl oor plan, 
drawn at a specifi c scale. A schematic 
design drawing is often created for 
the client to see what the architect is 
envisioning. It may show furniture 
to help the client understand the size 
and shape of the rooms. 
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 Finally, the last type of drawing – a 
construction drawing – is created 
for the people who will construct the 
building. A construction drawing 
has many details, including specifi c 
dimensions and notes about materials, 
door types, and window types. Objects 
such as doors, sinks, and toilets that 
are fi xed elements of the home also 
appear on construction drawings.

exterior door a door that connects 
a room in a home to the outside

vestibule an entry hall

stair landing the wider platform 
between two fl ights or levels of 
stairs; often the landing may be 
where the stairs change direction

tread the horizontal part of the 
stair where your foot steps

riser the vertical part of the stair 
spanning between the treads 
where your toe “kicks” 

open to below an architectural 
term used to describe an upper 
fl oor space with a railing around 
an opening where you can 
look down into the room or 
space below

bottle wall a unique feature of the 
F10 House; the stairwell wall is 
lined with sealed plastic bottles 
fi lled with water and mounted 
onto the wall with standard metal 
bottle holders typically used on 
bicycles; the windows at the top 
of the stairwell allow low angled 
winter sunlight to come in: the 
water in the bottles absorbs heat 
during the day, then releases it 
in the early evening when the air 
temperature drops, to help heat 
the home

powder room a small bathroom 
that has only a sink and toilet; 
often located on the fi rst fl oor of 
a home

unfi nished (basement) a term 
used to describe a room that 
has only the rough structural 
materials in place; a room might 
be ‘unfi nished’ because the room 
hasn’t been painted, the fl oor 
isn’t yet covered with carpet 
or tile, or the light fi xtures have 
not yet been installed

EXPO abbreviation for exposed; 
the wooden structure in the 
ceiling of the room (the underside 
of the fl oor above) can still be 
seen because it hasn’t been 
covered up yet

range a cooking appliance that 
has an oven and stove

F10 House – 
schematic design 
drawing of the
second fl oor plan

F10 House – 
bubble diagram 
of the second 
fl oor plan

F10 House – 
construction 
drawing of the 
second fl oor plan
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Chicago bungalow – fi rst fl oor plan
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 This chapter compares the F10 House 
with a Chicago bungalow. Although 
both homes are long and narrow 
structures on tight urban lots, their 
fl oor plans reveal how the rooms in 
each building are arranged in very 
different ways. 

Chicago bungalow

on your
way home

TODAY
Floor plan arrangements 
in homes are often 
infl uenced by the lot 
size and shape that 
is typical in your 
community. On your 

way home today, can 
you determine whether 
most of the fl oor plans 
in single-family homes 
in your neighborhood 
are laid out in an overall 

Powder your what?!
The term “powder room” was 
originally used in the 1700s to 
describe a small room or closet 
where a man or woman would 
go to comb, adjust, and add 
more white powder to their wig. 
(Think of George Washington 
or Marie Antoinette and their 
white wigs.) Homes of wealthier 
people or public buildings would 
even have a wig attendant waiting 
there to help you. Today, the 
meaning of this room has changed 
dramatically. It now refers to 
a small additional residential 
bathroom, often located near the 
living room, which contains only 
a sink and toilet.

DID
 YOU
know?

square or in a rectangular 
shape? If they are 
rectangular, does the 
long side or the short 
side of the rectangle face 
towards the street? 

 In Chicago, the bungalow is the 
most common single-family type of 
housing. Other cities also often 
have a type of housing that is quite 
common throughout the region. 
The exterior details of homes typically 
found in your community might be 
slightly different, yet have fl oor plans 
that are quite similar.

174student page



The Architecture Handbook: A Student Guide to Understanding Buildings © 2007 THE CHICAGO ARCHITECTURE FOUNDATION 175

CHAPTER RESOURCES
Architectural Graphics, 3rd ed., 
Francis D.K. Ching. New York: 
Van Nostrand Reinhold, 1996. 
NA2700.C46

The Chicago Bungalow, The Chicago 
Architecture Foundation, Dominic 
Pacyga and Charles Shanabruch, 
eds. Chicago: Arcadia Publishing, 
2001. NA7571.C45

Creating the Not So Big House: 
Insights and Ideas for the New 
American Home, Sarah Susanka. 
Newton, CT: Taunton Press, 2000. 
2001. NA7208.S88

THE FLOOR PLANP3 Planning Spaces 10

in class

Sketching and comparing 
bubble diagrams

After you’ve sketched a bubble 
diagram of your own home, try 
sketching bubble diagrams of the 
F10 House and a Chicago 
bungalow. Compare all three 
homes. Although the F10 House 
and the Chicago bungalow sit on 
lots of similar size and shape, 
you’ll be surprised to discover 
their room arrangements are 
much different. How is the fl oor 
plan of your home similar or 
different? Your teacher has the 
complete set of drawings and 
images for this in-class activity. 

Above: A Chicago family in 1924 with their new bungalow 
being constructed in the background. 

Right: A construction worker lays bricks in 1924 for a new 
Chicago bungalow.

The interior of a Chicago bungalow 
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• How are each of the spaces 
in the F10 House used?

• Do some spaces have more 
than one function? Which 
ones? 

• Are there any spaces where 
the use isn’t clearly defi ned?

• Which rooms connect to 
one another? 

• Does a door separate the 
connecting rooms, or do the 
rooms fl ow right into one 
another? 

• Which rooms don’t connect 
to one another? Why not? 

• Which rooms are long 
and narrow?

• Which rooms have a square 
shape?

• Are some of the rooms 
organized along a 
circulation path? 

• What are some similarities 
and differences between 
the fl oor plans of the F10 
House and the Chicago 
bungalow? 

COMPARISONS planning spaces

 
PLANNING

 F10 HOUSE 
CHICAGO BUNGALOW

 
 

SPACES
 EHDD Architecture 

Chicago, IL
 MY HOME

  Chicago, IL 

 year 2000 1920s

 lot size 25' wide × 125' long 25' wide × 125' long

  
1,837 sq. feet (full basement,

 approximately 3,800 sq. feet (full
 square footage 

fi rst and second fl oors)
 basement, fi rst fl oor, and second 

   fl oor with low sloped ceilings) 

 relationship of  home sits perpendicular to home sits perpendicular to
 building to street the street the street

 overall fl oor 
long and narrow long and narrow

 plan shape

 
 living room faces the street; kitchen

 living room faces the street; kitchen 
 arrangement

 faces the alley in back; bedrooms on
 faces the alley in back; bedrooms

 of rooms 
second fl oor

 separated from guest spaces by a wall
   that bisects the house front to back

  fi rst fl oor rooms are primarily 
fi rst fl oor rooms are clearly defi ned

 division of rooms organized in one large area with few 
by doors and walls 

  doors or walls dividing up the space 

 
fi rst fl oor rooms

  living room, dining room, kitchen, living room, dining room, kitchen,
  powder room bathroom, two or three bedrooms

 
 

 an extra space with a low sloping 

 second fl oor rooms three bedrooms, bathroom
 ceiling; one family might use it for

   storage or another bedroom, while
   another uses it as recreation space

 basement rooms storage, laundry storage, laundry

TALK
        about it
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 WHAT YOU NEED
• 8-1⁄2" × 11" sheet of blank paper

• pencil, pen, or a black marker

 SKETCH BUBBLE DIAGRAMS OF YOUR OWN HOME

  TRY IT! STEPS

 1 Think about how the rooms are laid out in your home. Overall, is your home 
long and narrow or shaped more like a square?

 2 Using the entire sheet of blank paper, sketch a bubble diagram of one fl oor of 
your home. In your diagram, each bubble you sketch should:

 - represent a different room or space

 - be drawn quickly in a smooth freehand motion

 - be roughly oval in shape

 - touch another bubble at an edge, to show adjacent rooms 

  Don’t worry too much about the exact sizes of these bubbles, but you should pay 
attention to the proportion of each bubble (space) and how it fi ts into the overall 
building. Is each space long and narrow or more square-like?

 3 Label each bubble with the name of the room or space. If more than one activity 
happens in a single space, make a note of that.

 4 If your home has more than one fl oor, sketch another bubble diagram on a 
second sheet of paper.

Try It!
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A student’s bubble diagram of their home

A student’s bubble diagram of their home
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 All hail the hearty bungalow, where Chicago lives and survives. For 70-plus years, 
on the Northwest and Southwest sides, in suburbs such as Berwyn and Brookfi eld 
and Elmwood Park, generations of Chicagoans have lived and loved and fought 
under four-sided roofs and behind octagonal fronts….

 People move in, wake up, go to work, come home, go to sleep. The kids do their 
homework in the dining rooms, watch TV in the front rooms. Dad barbecues in the 
back in the summer, Mom gives out candy at Halloween, both wrestle with the tree 
at Christmas and toast New Year after New Year after New Year. Then, the people 
move out and somebody else moves in. All hail the hearty bungalow, because that 
isn’t done enough. The morning newspaper carries the latest word from City Hall; the 
evening news shows the latest crime. Meanwhile, bungalow life goes on unnoticed.

 The nation hears Chicago and thinks Sears Tower and Wrigley Field. But the 
Chicago-style bungalow—those 1-1⁄2 half story, two- and three-bedroom brick 
shelters for regular folks—is as brilliant a piece of engineering as turning back 
the Chicago River*….

 “They’re so logical,” says west suburban Brookfi eld bungalow owner David 
Simpson….Political science Professor Paul Green describes Chicago’s Bungalow 
Belt, where thousands of working-class Chicagoans live on the Northwest 
and Southwest edges of the city, as “the backbone of the community.”

 “These areas provide good neighborhoods and good schools to people who aren’t 
rich,” Green said. “It’s one of the greatest strengths the city has. If we lose them, 
we’ll end up as a place for only the very rich and the very poor….”

 “Nobody builds them like this anymore,” agrees John Carson of J.B. Carson 
Construction, who updates bungalows on the Northwest Side and in near west suburbs. 

THE CHICAGO ARCHITECTURE FOUNDATION178
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VOCABULARY

akin (adjective) related to

Chicago’s bungalow belt (noun) 
the area where most of the 
bungalows are located; on a 
map, the area appears as a 
north to south crescent shape 
4 to 7 miles around the city 
center along Lake Michigan 

Chicago-ese (noun) a made-up 
word, used to describe special 
words or language that might be 
used by Chicagoans

drywall (also called gypsum 
board) thin sheets made from 
a gypsum center (a powdered 
calcium composite) and covered 
with paper on each side; 
used for covering walls, they 
are screwed to the studs

Prairie Style (noun) a style of 
buildings, furniture, and glass 
(from approximately 1900–1920); 
Prairie Style designs used 
horizontal lines to mimic the 
fl at Midwestern landscape

 CHICAGO BUNGALOWS
“ Long live Chicago bungalows; In city and suburbs, they’re ‘family place’”
 by Andrew Herrmann, Chicago Sun-Times, September 13, 1992 

Reading

* In 1900, the 28-mile long 
Sanitary and Ship Canal was 
completed and a lock at the 
mouth of the Chicago River 
was closed to reverse the fl ow 
of the Chicago River. The 
river now fl ows south into the 
Mississippi River by way of 
the Des Plaines River and 
the Illinois River, instead of 
fl owing into Lake Michigan.
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 QUESTIONS

1 What building icons do visitors 
see in their minds when they 
hear the word “Chicago”? How 
does this compare with what 
most Chicago residents see?

2 According to Political Science 
Professor Paul Green, what will 
happen if Chicago’s bungalows 
disappear?

3 When was Chicago’s bungalow 
boom? Approximately how 
many homes were constructed 
throughout Cook County?

4 How little did a bungalow 
cost when they were originally 
constructed?

5 Why were the bungalows so 
popular for the working class?

6 Do you think that the families 
buying homes today want 
anything different than the 
families who bought bungalows 
wanted in the 1920s? Explain 
your opinions. 

Among some bungalow owners, 
there’s a sense of pride in living 
in such well-constructed abodes, 
something akin to driving an 
antique car. Many know who 
built them, who lived in them, 
and what’s been changed over 
the years. Though there are 
some newer bungalows, Chicago’s 
“bungalow boom” exploded 
at the end of World War I, with 
an estimated 100,000 such homes 
constructed in Cook County 
in the 1920s.... A population 
explosion—the number of people 

living in Chicago in that decade grew by 25 percent—helped fuel the boom. 

 With as little as $5,500 in borrowed cash, the workingman could have his dream—
a house of his own. If he was handy and wanted to save money, he could help build 
it himself, maybe following a plan he bought from a catalog.

 The insides of Chicago bungalows are similar, made to fi t on the typical 30-foot-
by-125 foot city lot. In a line, there is the living room, followed by the dining room, 
followed by the kitchen. The bedrooms are off to the side. It’s not unusual to see 
the same outside style, save for different color brick, for blocks and blocks in some 
Chicago area neighborhoods….

 Daniel J. Prosser, who researched the bungalow boom while a Northwestern 
University professor in the late 1970s, said the bungalow for the fi rst time provided 
working-class families with such “luxuries” as ceramic tile, built-in cupboards, 
bedroom closets and central heating. Kitchens were “cooking laboratories” with 
electric refrigerators—rather than wooden iceboxes.

 And there was privacy. Before, bedrooms would open into dining rooms and 
bathrooms were boxed off in a corner of the kitchen. But the new bungalows had 
central hallways, allowing one to move from bedroom to the bathroom with some 
modesty. The living rooms, once thought of as special rooms, were designed for 
families to really live in. In Chicago-ese, they are called “front rooms.”… 

 Think of the Midwest landscape, and you’ll see the inspiration for the bungalow 
architecture. The design is Chicago Prairie, featuring long horizontal lines and broad 
windows that “mirror the contours of the Midwestern terrain,” Prosser said.

 There are variations: Some have full arched porches, others have arched basement 
windows or octagonal bay windows. Prosser described the bungalow in style as the 
“awkward cousin twice removed from the great Prairie [Style] houses.”…

 The guts of many of these houses are fi rst-rate, said contractor Carson. “It’s amazing 
how well they’re holding up.” On the outside, it’s two layers of brick, not one. 
Inside, it’s plaster, not drywall. “You’d need a jackhammer to get through the plaster 
walls,” Colbert said. “You need a drill if you want to sink a nail into the wood.”…

 All hail the hearty bungalow.

THE FLOOR PLANP3 Planning Spaces 10

CITY OF 
CHICAGO

LAKE 
MICHIGAN

The Chicago bungalow belt

179

THe CHiCAGo ArCHiTeCTUre FoUndATion 241The Architecture Handbook: A Student Guide to Understanding Buildings © 2007

student page



The Architecture Handbook: A Student Guide to Understanding Buildings © 2007THe CHiCAGo ArCHiTeCTUre FoUndATion242

 sKills 
•	 reading

•	 reading	a	construction	drawing

•	writing

 discussion points 
•	How	many	different	rooms	or	

spaces	are	labeled	on	the	first	
floor	if	the	closets	are	not	
counted? 

•	Look	at	the	dimensions	listed	
under	the	name	of	each	room.	
What	does	this	dimension	tell	
you?

•	What	symbol	is	used	to	note	 
a	window?

•	What	symbol	is	used	to	note	 
a door?

•	When	an	object	is	shown	in	
dashed	lines,	what	does	this	
represent?	

•	Which	rooms	in	this	home	look	
out to the street?

•	Which	rooms	in	this	home	look	
out	to	the	backyard?

•	How	many	stairs	would	you	have	
to	climb	if	you	were	standing	
outside	and	wanted	to	come	into	
the	home	through	the	front	door?

•	think	about	how	the	home	sits	on	
its	site	and	what	other	buildings	
are	located	near	the	F10	House.	
Which	bedroom	do	you	think	
would	be	naturally	quieter?

 Additional questions found on 
Image Set 10.1 can also be used 
as Discussion Points.

 Answers to all these questions 
can be found on Image Set 10.2.

THe Floor plAn p3Planning	spaces10

short activity
READ A FLooR PLAn, uSE A DooR AnD WinDoW  
SChEDuLE, AnD iDEntiFy FLooR PLAn SyMboLS

 materials needed 

•	 pencils	or	pens

•	 blank	paper	for	each	student	to	take	notes	and	write	answers	to	Image Set 10.1

 A.03, A.04, and A.05 – the F10 House basement, first floor, and second floor  
plan construction drawings 

 A.16 – the F10 House door and window schedule 

 Image Set 10.1 – guided questions for reading the F10 House floor plans

 Image Set 10.2 – answers to questions on Image Set 10.1 

 timeFrame

 2 class periods

 teacher prep 

•	 gather	materials

•	 photocopy	A.03, A.04, A.05, and A.16 (one per student or student pair) The drawings 
need to be printed out so students can write directly on them, but they do not need 
to be printed to full 1⁄4" = 1'-0" scale for this activity.

•	 photocopy	Image Set 10.1 (one per student or student pair)

•	 prepare	to	project	Image Set 10.2 to the class

 teacher notes

 Reading floor plans is one of the fundamental skills that anyone involved in the 
design or construction of a building must have. Students will need practice in 
learning the symbols and in understanding what all the various lines on the page 
mean, as well as practice in visualizing in two and three dimensions. These are 
complex and important tasks, and future activities build upon this valuable skill. 
The questions on Image Set 10.1 require students to do many things: differentiate 
between types of doors and windows; count stairs; determine what is above or below 
the cutting plane; and read and interpret symbols. 

 The various line weights and linetypes used on the floor plan construction drawings 
are critical in clarifying the differences between various objects and the locations 
of various objects. Objects that are cut through have the heaviest lines (e.g., walls); 
objects that are below the cutting plane have medium weight lines (e.g., the stairs); 
objects that are above the cutting plane or hidden under another object have the 
thinnest lines and are dashed (e.g., overhead kitchen cabinets or the recycling bins 
under the counter).
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checKlist For  
assessment

Ways	to	evaluate	the	activity	 
for	student	learning:

accurate shading of solid walls 
in the floor plans Can students 
correctly	differentiate	between	
doors, railings, other objects 
(not	shaded)	versus	solid	walls	
(shaded)?

explanation of symbols Using 
the	floor	plans	and	Chapter	10	
vocabulary	words,	can	students	
give	basic	explanations	of	all	
symbols	used	on	the	drawings?

correctly answer questions on 
image set 10.1 Students should 
be	able	to	read	and	interpret	
the	F10	House	floor	plans	and	
correctly	answer	the	questions.	

THe Floor plAnp3 Planning	spaces 10

  activity steps

 1 Review the vocabulary words, symbols, and basic principles of a floor plan as found 
in Chapter 10 of the student book.

 2 Distribute copies of the basement, first floor, and second floor plans of the F10 
House found on A.03, A.04, and A.05 to each student or student pair and have them 
use a pencil or pen to color in all the solid walls on the floor plans. This step will 
make it easier for students to recognize the difference between walls and other objects. 

 3 Distribute and display the door and window schedule of the F10 House found on 
A.16. Discuss how a contractor reads and uses this schedule and these drawings. 
Point out, for example, the correlation between the chart on the door and window 
schedule and the symbols on the first floor plan. 

 4 Hand out Image Set 10.1 to each student or student pair and have them work 
through the questions on a separate sheet of paper. 

 5 Project Image Set 10.2 and review the answers as a class. Have students explain when 
they needed both the floor plan and the schedule to answer a question.

A.04 – construction drawing of F10 house first  
floor plan

A.16 – F10 house door / window schedule

10.2image set
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 22 Unfi nished Basement 1, Living Room, Bedroom No. 1

 23 Unfi nished Basement 2, Kitchen / Dining Room, 
Bedroom No. 3

 24 7

 25 7

 26 Bathroom A on the second fl oor

 27 4

 28 3

 29 answers will vary; students may be choosing rooms based 
on size, closet space, orientation, views, or noise level

 30 Bedroom No. 2 will probably be the quietest as it is 
located in the center of the house and faces only an 
adjacent house, and Bedroom No. 3 facing the alley will 
probably have less traffi c noise than Bedroom No. 1 
which overlooks Keeler Street

 1 3

 2 6

 3 6

 4 the dimension in the box lists the height of the 
ceiling in that room

 5 a number inside a diamond

 6 the Kitchen / Dining Room; 2

 7 Bedroom No. 1; 2

 8 a letter inside a square

 9 2

 10 9

 11 door “F” swings on hinges, while door “J” slides on 
a track into a slot in the wall

 12 door “F” is called a swinging door; the F10 House 
has 4 “F” type doors

 13 door “J” is called a pocket door; the F10 House 
has 1 “J” type door

 14 2

 15 5

 16 both the front and back entrances have a steel door 
measuring 3'-0" × 7'-10" and an aluminum storm / 
screen door measuring 3'-0" × 7'-10"

 17 door “A” may appear to be a window from the outside, 
but it is actually an emergency door to let a person climb 
out of the basement in the event of a fi re

 18 no

 19 2

 20 an object shown with dashed lines represents something 
that is above the cutting plane of the fl oor plan or is 
hidden below another object on the same fl oor plan

 21 the closet shelf, closet rod, overhead kitchen cabinets, 
and under-the-counter recycling bins

ANSWERS TO QUESTIONS ON IMAGE SET 10.1

Short Activity
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image Set 10.1 – guided questions for reading the 
F10 house floor plans

image Set 10.2 – answers to questions on image 
Set 10.1

10.1image set

 17 Look at door “A” in the basement in the space, 
“Unfi nished Basement 2”. Even though it may look like 
a window from the exterior of the house, why do you 
think the architect needed to include this swinging door 
in the basement?

 18 To walk from the kitchen into the living room, would 
you have to open a door?

 19 How many sinks are located on the fi rst fl oor?

 20 When an object is shown in dashed lines, what does 
this represent? 

 21 Name four objects on the fi rst fl oor that are shown in 
dashed lines.

 22 Which rooms in this house look out to the street?

 23 Which rooms in this house look out to the backyard?

 24 How many stairs would you have to climb if you were 
standing outside and wanted to come into the house 
through the front door?

 25 How many stairs would you have to climb if you were 
standing outside and wanted to come into the house 
through the back door?

 26 Look at the Powder Room on the fi rst fl oor. Based on 
its dimensions and its location in the house, which room 
is located directly above it?

 27 How many rooms open up to the hallway on the 
second fl oor?

 28 How many bedrooms does this house have?

 29 If you could choose one of the bedrooms to be your own 
room, which room would you choose? Why?

 30 Think about how the house sits on its site and what 
other buildings are located near the F10 House. Which 
bedroom do you think would be naturally quieter?

  Look at the three fl oor plans of the F10 House and 
answer these questions:

 1 How many different rooms or spaces are labeled in 
the basement?

 2 How many different rooms or spaces are labeled on 
the fi rst fl oor without counting the closets? 

 3 How many different rooms or spaces are labeled on 
the second fl oor without counting the closets? 

 4 Look at the dimensions listed under the name of each 
room. What does this dimension tell you?

 5 What symbol is used to note a window?

 6 On the fi rst fl oor, which room has the single largest 
window? How many windows does this room have?

 7 On the second fl oor, which room has the most windows? 
How many windows does this room have?

 8 What symbol is used to note a door?

 9 How many interior doors are on the fi rst fl oor of this 
home, including the closet doors? 

 10 How many interior doors are on the second fl oor of 
this home, including the closet doors? 

 11 Look at door “F” and door “J” on the second fl oor 
bathroom. What is the difference between these two 
types of doors? 

 12 What is the name of door type “F”? How many “F” 
type doors are located in the house?

 13 What is the name of door type “J”? How many “J” 
type doors are located in the house? 

 14 How many interior doors are in the basement of 
this house?

 15 How many exterior doors are in this house, including 
the screen doors? Hint: look carefully at the basement.

 16 What type of doors make up the set of doors at the 
entrances? What are their overall dimensions?

GUIDED QUESTIONS FOR READING THE F10 HOUSE FLOOR PLANS

THE FLOOR PLANP3 Planning Spaces 10

Short Activity
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 sKills 
•	 comparing	and	contrasting

•	diagramming	a	building	through	
sketching or tracing

 discussion points 
•	How	are	each	of	the	spaces	in	 

the F10 House, in the Chicago 
bungalow,	and	in	your	home	
used? 

•	Do	some	spaces	have	more	than	
one	function?	Which	ones?	

•	Are	there	any	spaces	where	the	
use	isn’t	clearly	defined?

•	Which	rooms	connect	to	one	
another?	How?	

•	Does	a	door	separate	connecting	
rooms,	or	do	the	rooms	flow	right	
into one another? 

•	Which	rooms	don’t	connect	 
to	one	another?	Why	not?	

•	Which	rooms	are	long	and	
narrow?

•	Which	rooms	have	a	square	
shape?

•	Are	some	of	the	rooms	organized	
along	a	circulation	path?	

•	What	are	some	similarities	among	
the	bubble	diagrams	of	the	F10	
House,	the	Chicago	bungalow,	
and	your	home?	

•	What	are	some	differences	among	
the	bubble	diagrams	of	the	F10	
House,	the	Chicago	bungalow,	
and	your	home?

•	What	are	the	pros	and	cons	 
of	each	type	of	floor	plan?	

•	 If	you	could	redesign	the	floor	
plan	of	your	home,	what	changes	
would	you	make?

THe Floor plAn p3Planning	spaces10

long activity
SkEtCh bubbLE DiAGRAMS AnD CoMPARE FLooR PLAnS

 materials needed 

•	 black	markers

•	 8-1⁄2" × 11" sheets of tracing paper (four sheets per student)

 Image Set 10.3 – the F10 House first and second floor plans at 1⁄8" = 1'-0" scale

 Image Set 10.4 – a Chicago bungalow first floor plan at 1⁄8" = 1'-0" scale 

 timeFrame

 2–3 class periods

 teacher prep

•	 gather	materials

•	 photocopy	Image Set 10.3 and Image Set 10.4 (one per student)

•	 prepare	to	project	Image Set 10.3 and Image Set 10.4 for reference to the class

 teacher notes

 Architects typically start the design of any building with a series of bubble diagrams. 
These diagrams are drawn on tracing paper so they can be put on top of each  
other to see the similarities and the differences of various schemes. The process of 
making a bubble diagram helps in understanding the relationship between spaces. 
Therefore, when the students are making these diagrams, they shouldn’t worry too 
much about an exact scale or how to get from one room to another.

cd
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checKlist For  
assessment

Ways	to	evaluate	the	activity	 
for	student	learning:

accurate and neatly sketched 
bubble diagrams Student sketches 
should	clearly	show	the	different	
spaces	found	in	each	home,	even	
if	no	door	separates	the	functions	
of	two	rooms.	

compare and contrast Based on 
the	bubble	diagrams,	can	the	
students	explain	to	the	class	 
the	similarities	and	differences	
of	the	layout	of	the	floor	plans	
in the F10 House and a Chicago 
bungalow?	

explanation of the pros and cons  
of each floor plan Students  
should be able to talk about  
the	advantages	and	disadvantages	 
of	each	type	of	floor	plan.

THe Floor plAnp3 Planning	spaces 10

  activity steps

  NOTE: The students’ bubble diagrams of their own home will not be at 1⁄8" = 1'-0"  
scale as the other two homes in this activity, but comparisons can still be made among  
the buildings.

 1 Review vocabulary words, symbols, and basic principles of a floor plan as found in 
Chapter 10 of the student book.

 2 Distribute the markers and a sheet of tracing paper and have each student sketch a 
bubble diagram of their own home. Refer to the Chapter 10 Try It! instructions in 
the student book for additional guidelines, if needed. Keep this bubble diagram and 
set it aside. 

 3 Hand out the second sheet of tracing paper and copies of the first and second floor 
plans of the F10 House found on Image Set 10.3 to each student. Have them place 
the tracing paper over the first floor plan and sketch a bubble diagram, then sketch  
a bubble diagram over the second floor plan. Have students label each home and the 
spaces. Keep these bubble diagrams and set them aside.

 4 Distribute copies of Image Set 10.4 showing the first floor plan of a Chicago 
bungalow. Distribute a third sheet of tracing paper to each student and have them 
sketch a bubble diagram of the bungalow.

 5 Have students lay out bubble diagrams for all three homes (F10 House, Chicago 
bungalow, their home) side by side. Lead a class discussion about the similarities  
and differences among the three buildings. 

 6 Compare and contrast the room arrangements and organization of the plans. 
Refer students to the Chapter 10 comparison chart in the student book for more 
information.

 7 Pin up a few examples of student work and have the students talk through their 
sketches to the class. Use the Discussion Points to guide the class conversation. 

 8 Using the original bubble diagram of their own home as a starting point, have 
students use a fourth piece of tracing paper to redesign their floor plan. How would 
they arrange the rooms differently in their home if they had a choice? Why?

 9 Pin up a few examples of student work and have those students talk through their 
sketches to class.

bubble diagram of the second floor of the F10 house bubble diagram of the first floor of a Chicago bungalow
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  You and your family have just moved into the F10 House, and your family has asked for your help 
in fi nishing the basement spaces. Your job is to calculate the dimensions of the new walls and new 
doors added to create these new rooms. Use the drawing to solve the problems below.

  Together with your family, you’ve determined that you need to:

 - extend the existing wall that separates the washer / dryer to divide the basement into two parts = WALL X

 - add a wall and a door around the washer / dryer to create a new laundry room with shelving = WALL Y

 - add a wall and a door around the boiler and water heater to create a new mechanical room = WALL Z

 DIVIDING BASEMENT INTO TWO PARTS

 1 The existing interior wall that currently divides the washer and the dryer from the boiler and the 
water heater will be extended, creating new WALL X. How long will this new wall need to be? 

Math

NOT TO SCALE

180student page
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 2 What is the thickness of WALL X?

 3 How far is WALL X located from the inside face of the west wall of the basement? 

 4 How far is WALL X located from the inside face of the east wall of the basement?

 THE LAUNDRY ROOM 

 5 If WALL Y measures 5" thick, how long are the new shelves in the laundry room? 

 6 A new door (door ‘B’) is added to separate the laundry room from the rest of ‘Unfi nished Basement 1’. 
Door ‘B’ measures 3'-0" and is located in the center of its wall opening, which measures 4'-0". 
How much space is left on either side of this door?

 7 Does this new door ‘B’ swing into or out of the Laundry Room?

 8 Why do you think the wall between the washer and dryer and the boiler and water heater (WALL X) 
is 2" thicker than all the other interior walls in the basement (WALL Y and WALL Z)?

 THE MECHANICAL ROOM

 9 A new WALL Z will be created to separate the boiler and water heater from the ‘Unfi nished Basement 2’. 
What is the distance between WALL Z and the inside face of the east wall of the basement? 

 10 From the drawing, you know that the total length of WALL Z measures 7'-10". WALL Z includes 
three parts: a small section of wall behind the door (3"), the door itself (3'-0"), and a longer section 
of wall. What is the length of the longer WALL Z section? 

181
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7"

18'-3"

Add up the known horizontal dimensions on the house: 10" (exterior wall thickness) + 17'-6" (distance from 
exterior west wall to WALL X) + 7" (thickness of WALL X) + 10" (exterior wall thickness) = 19'-9"

Subtract that answer from the total length of house: 38'-0" (total length of house) – 19'-9" = 18'-3"

17'-6"

3'-5"

3'-10" (distance from exterior south wall to bend in WALL Y) – 5" (thickness of WALL Y) = 3'-5"

6"	of	wall	on	either	side	of	the	door

4'-0" (length of wall) – 3'-0" (door ‘B’) = 1'-0" 
1'-0" divided in half = 6" of wall on either side of the door

new	door	‘B’	swings	into	the	Laundry	Room

WALL X	separates	the	washer	and	dryer	from	the	boiler	and	water	heater.	It	was	designed	to	be	
thicker than WALL Y or WALL Z	because	it	allows	for	more	space	for	the	water	pipes	and	gas	
lines	located	inside	the	wall. 

13'-51⁄2"

Add up the known dimensions on the southeast corner of the house: 4'-1" (length of window ‘2’) +  
2'-8" (length of wall) + 4'-0" (length of door ‘A’) + 3'-61⁄2" (length of wall to exterior face = 14'-31⁄2"

Subtract that answer from the thickness of exterior wall: 14'-31⁄2" – 10" (thickness of exterior wall) = 13'-51⁄2"

4'-7"

7'-10" (total length of WALL Z) – 3" (frame behind the door) – 3'-0" (door ‘B’) = 4'-7"
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extensions
 Floor plans

•	 Relate the floor plan to the exterior elevations  
Use the F10 House construction drawings of the floor plans (A.03, A.04, and A.05) 
and relate them to the construction drawings of the exterior elevations (A.06, A.07, 
A.08,	and	A.09).	Make	connections	between	the	elevation	symbols	on	the	floor	plans	
(circles / arrows with reference to the drawing number) and the elevation views and 
numbering system. Reading and drawing building elevations are explored in Project 4.

•	 Relate the floor plan to the interior elevations  
Point out similar connections between the interior elevation symbols (found in the 
bathrooms and the kitchen on A.04 and A.05) and the interior elevation drawings 
on A.12.

•	 Relate the floor plan to the building sections  
You might also want to hint at Project 5 and the two section lines and section 
symbols found on the floor plan. These relate to the section drawings on A.10  
and A.11.

•	 Designing and bubble diagramming open loft spaces  
Look through the real estate section of your local newspaper and find an example  
of a floor plan for a loft space for sale or rent. Enlarge the plan on a copier and give 
each student a copy of the floor plan, a marker, and a sheet of tracing paper. Have 
students draw a bubble diagram to determine how they would arrange the spaces 
within this open loft if they were moving in. Walls can be sketched in right on top of 
the bubble diagram. Where would they add walls for privacy and what spaces would 
be left open? 

 chicago bungaloWs

•	 Comic strips  
Students can write and illustrate a cartoon about the history of a Chicago bungalow 
and the bungalow belt.

•	 Photographing variations on a bungalow theme  
A student with photography skills can create a collage showing the many variations 
of bungalows. Bungalows all have similar features, but they can have different 
characteristics such as color, dormers, entrance locations, etc.

•	 Middle-class housing versus upper-class housing  
In the Chapter 10 reading, Northwestern University Professor Daniel J. Prosser refers 
to the bungalow as the “awkward cousin” of the Prairie Style house. Students can 
research and write about the origins of the Prairie Style and explain how and why it 
is related to the bungalow. They can compile sketches and images to compare and 
contrast the Robie House (a single Prairie Style home designed by a famous architect 
for a wealthy family) versus a Chicago bungalow (one of 100,000 homes inspired  
by the Prairie Style but designed by hundreds of lesser-known architects for the 
middle class).

1 What building icons do visitors  
see in their minds when they hear 
the word “chicago”? how does this 
compare with what most chicago 
residents see? Visitors	typically	
think	of	the	sears	tower	or	
Wrigley	Field	as	icons	of	the	city,	
but	residents	know	Chicago	has	
thousands	of	Chicago	bungalows.

2 according to political science 
professor paul green, what will 
happen if chicago’s bungalows 
disappear?	Green	believes	that	if	
bungalows	are	destroyed,	Chicago	
will	end	up	as	a	place	for	only	 
the	very	rich	and	the	very	poor.

3 When was chicago’s bungalow 
boom? approximately how many 
homes were constructed throughout 
cook county? Chicago’s	bungalow	
boom	occurred	after	World	War	I,	
during	the	1920s.	Approximately	
100,000	bungalows	were	
constructed	in	Cook	County.

4 how little did a bungalow cost 
when they were originally 
constructed? $5,500

5 Why were the bungalows so 
popular for the working class?  
For	the	first	time,	bungalows	
provided	working-class	families	
with	such	“luxuries”	as	ceramic	
tile,	built-in	cupboards,	bedroom	
closets,	and	central	heating.	

6 do you think that the families 
buying homes today want anything 
different than the families who 
bought bungalows wanted in the 
1920s? explain your opinions. 
Answers	will	vary.

rEADing AnSwErS
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Building Forms and Massing

ComPAriSon 
BUildinGS

 the big Questions ansWereD – assessing stuDent Learning

 What are the big forms that make up buildings?

 Buildings are made from a combination of simple geometric solids (rectangular 
prisms, cubes, triangular prisms, pyramids, spheres, cones, and cylinders). Architects 
may select one form and add another to it, and they may subtract a part of a form. 
They may also rearrange the forms by pushing or pulling the proportions. 

 How do you read an elevation?

 Elevation drawings use a method of drawing called orthographic projection, which 
shows the building “flattened” on a two-dimensional piece of paper. An elevation 
drawing shows just one side of a building from a horizontal point of view. 

 How do you draw an elevation?

 Each side of a building becomes one elevation drawing, and each element of the 
floor plan’s exterior wall is seen in the elevation.

 on the job / at home

•	 Architects	and	engineers	need	to	know	how	to	think	and	draw	in	three	dimensions.	
Elevation drawings show a complex three-dimensional object in two dimensions  
on paper.

•	 A	contractor	reads	an	elevation	drawing	to	inform	the	purchase	of	correct	building	
materials and to guide building construction.

•	 Carpenters	installing	the	cabinets,	towel	bars,	or	mirrors	rely	on	the	interior	
elevations to understand the location for mounting these and other built-in objects.

•	 Electricians	may	use	the	interior	elevations	to	correctly	mount	light	fixtures	placed	
on the walls.

•	 As	a	homeowner,	it	is	practical	to	be	able	to	describe	the	overall	form	of	the	building	
you live in. 
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teacher notes

chapter 15

1

2

3

all 10 comparison 
buildings your homef10 house

CHAPTEr ACTiviTy 
Long activity  
sketch	the	elevations	of	the	 
F10	House	after	assembling	 
a	fold-up	model.	

iLLinois Learning 
stanDarDs 
Full	descriptions	of	the 
standards	can	be	found	 
in	the	Appendix.

Language Arts 
1A, 1B, 1C, 2A, 2B, 3A, 3B, 
3C, 4A, 4B, 5A, 5B, 5C

mathematics 
9A, 9B

fine arts 
25A, 26B

Language arts  
(student	Reading	and	 
related	questions)

mathematics  
(student	Math	exercises,	 
Long	Activity)

fine arts  
(Long	Activity)
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all 10 comparison 
buildings
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Building Forms and Massing

Your HomeF10 House
COMPARISON

BUILDINGS

THE BIG
QUESTIONS

 In math classes over the years, you’ve 
learned about geometric solids: 
rectangular prisms, cubes (a type 
of rectangular prism), triangular 
prisms, pyramids, spheres, cones, and 
cylinders. All buildings are made 
from a combination of these forms. 
When we stand back and look at a 
building’s exterior, our eyes may be 
drawn to the smaller details—such as 
doors, windows, colors, or materials—
but the overall forms that make 
up the building are an architect’s 
fi rst consideration.

chapter 15
1 2 3

What are the big 
forms that make up 
buildings?

How do you read 
an elevation? 

How do you draw 
an elevation?

Left to right: cylinder, cone, cylinder, 
hemisphere, and sphere

Geometric solids – left to right: rectangular 
prism, cube, triangular prism, and pyramid

 When architects start to design 
buildings, they begin by thinking in 
terms of three-dimensional forms. 
They may select one form and add 
another to it; they may subtract a 
part of a form. They may rearrange 
the forms by pushing or pulling the 
proportions. The method in which 
smaller three-dimensional forms 
are combined to create an overall 
building form is called massing. 

 Of course a building isn’t actually 
made from a solid geometric form. 
Rather, a building encloses a volume 
of space. Floor levels, furniture, 
fi xtures, and people fi ll up the interior 
of a building’s form.

Villa Rotunda

244student page
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CHAPTER VOCABULARY

geometric solids a geometric 
fi gure that has three dimensions; 
examples include: rectangular 
prisms, cubes (a type of 
rectangular prism), triangular 
prisms, pyramids, spheres, cones, 
and cylinders 

form another word for the 
3-dimensional geometric solid 
shapes within the building 

three-dimensional describing 
something with three dimensions: 
length, width, and height

massing (noun) the arrangement 
of forms of a building

massing (verb) the method in 
which smaller 3-dimensional 
building forms are combined to 
create an overall form

volume the size (or the amount 
of space) of a 3-dimensional 
form, measured in cubic units 
(length × width × height)

orthographic projection (also 
called orthogonal projection) 
a general term referring to a 
method of drawing where a 3-
dimensional object is “fl attened” 
and projected, or shown, on 
a piece of paper

two-dimensional describing 
something with only two 
dimensions: length and height

elevation drawing a scaled 
drawing of one side of a building, 
where the building is “fl attened” 
when shown in two dimensions 
on paper; as a result, only 
the surfaces of the building 
(a 3-dimensional object) that are 
perpendicular to the viewer can 
be seen in the drawing; elevation 
can also describe the appearance 
of the side of a building

CONTINUED ON NEXT PAGE

THE ELEVATIONP4 Building Forms and Massing 15

 Two buildings may fi rst appear to 
be very different because of the 
arrangement of windows or doors, 
and two buildings constructed in 
different centuries may not seem to 

Older suburban home, circa 1890 Newer suburban home, circa 1990

Massing sketch of older suburban home

Massing sketch of newer suburban home

share any characteristics. However, 
when all the details are taken off and 
the pure geometric forms are seen 
clearly, two apparently unrelated 
structures might be strikingly similar.

245
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perspective drawing / perspective 
view a drawing of a 3-dimensional 
object that attempts to show the 
object as your eye or a camera 
would see it

vanishing point the imaginary 
point at the back of the drawing 
where all the lines seem to 
converge

ground plane line (also called 
grade line) the heavy line that 
indicates the ground; on an 
elevation drawing anything 
below the ground plane line 
(underground) typically is shown 
in dashed lines

grade / below grade the ground 
on the construction site where 
the building’s foundation meets 
the earth; “below grade” refers 
to the parts of the building that 
are located below the ground

west elevation the side of the 
building that faces west: when 
you look directly at the west 
elevation, your back is to the 
west and you are facing east 

east elevation the side of the 
building that faces east: when 
you look directly at the east 
elevation, your back is to the 
east and you are facing west 

north elevation the side of the 
building that faces north: when 
you look directly at the north 
elevation, your back is to the 
north and you are facing south 

south elevation the side of the 
building that faces south: when 
you look directly at the south 
elevation, your back is to the 
south and you are facing north 

elevation tag a small round 
symbol on an exterior elevation 
or section drawing that has been 
divided into four quadrants, with 
2 opposing quadrants shaded in; 
the elevation tag indicates its 
distance in feet and inches from 
another reference point (often 
the fi rst fl oor)

CONTINUED ON PAGE 248
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Glessner House and 
isometric massing sketch

Villa Rotunda and 
isometric massing sketch

Farnsworth House and
isometric massing sketch

The Contemporaine and
isometric massing sketch

Robie House and isometric massing sketch
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COMPARISONS building forms and massing

 BUILDING NAME MAJOR FORMS OVERALL MASSING

 F10 House 
rectangular prisms

 a tall rectangular prism next to a shorter
 2000  rectangular prism

  
rectangular prisms,

 three long rectangular prisms joined in a
 Glessner House 

triangular prisms,
 a U-shape and topped with pyramidal roofs;

 1885 
cones, cylinders

 smaller cylinders topped with cone roofs are
   attached to the side of the building

 Robie House rectangular prisms, two long rectangular prisms stacked on top of
 1906 rectangular pyramids one another and each topped by a pyramidal roof

 a Chicago bungalow rectangular prism, a long rectangular prism topped by a
 1920s rectangular pyramid pyramidal roof

 Farnsworth House 
rectangular prism one long rectangular prism

 1946 

 The Contemporaine  a rectangular prism at the base with several
 2004 

rectangular prisms
 taller thinner rectangular prisms stacked on top

 Villa Rotunda cube, half sphere,
 a rectangular prism (cube) topped by a shallow

 1556 triangular prisms
 half sphere; four triangular prisms make up the 

   four entrance porches 

 Fallingwater 
rectangular prisms

 rectangular prisms stacked on top of one 
 1935  another at 90° angles

 Unité d’Habitation 
rectangular prism one very large rectangular prism

 1947

 Magney House rectangular prism, one long rectangular prism topped by a 
 1982 quarter sphere quarter sphere

 Legorreta House 
rectangular prisms

 two rectangular prisms stacked on top of 
 1997  each other
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 Although buildings are three-
dimensional forms, architects use 
a method of drawing called 
orthographic projection, which 
shows the building “fl attened” on 
a two-dimensional piece of paper. 
An elevation drawing uses 
orthographic projection and shows 

Elevation drawings 
of the F10 House
created using the 
fl oor plans

on your
way home

TODAY
Count how many different geometric solids you 
can fi nd in the homes you pass. You may want to 
blur your vision a bit to notice the overall massing 
of a structure. Don’t worry about the details: just 
look at how forms are arranged. Are they interlocked 
with each other? Or are they next to each other?

just one side of a building from a 
horizontal point of view. Elevation 
drawings are created using the fl oor 
plans. Each of the four sides of 
the F10 House fl oor plan becomes 
one elevation drawing. Each element 
of the fl oor plan’s exterior walls is 
seen in the elevations.

interior elevation drawings 
elevation drawings of the inside 
walls of a space; interior elevation 
drawings often are drawn for 
kitchens and bathrooms and 
indicate where fi xtures or other 
built-in objects such as cabinets 
are mounted

exterior elevation drawings 
elevation drawings of the outside 
of a building

isometric drawing (a type of 
orthographic projection) a 
drawing of a 3-dimensional object 
that shows three sides of the 
object; because parallel lines 
stay parallel and do not converge 
toward each other, an isometric 
drawing does not look quite as 
“real” as a perspective drawing 
does; an isometric drawing is 
most useful when it is used to 
help explain a detail of a building
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 Perspective drawings are very different 
from elevation drawings. A perspective 
view imitates the view your eye and a 
camera sees. To your natural eye, 
objects farther away appear smaller, 
while objects closer to your eye appear 
larger. Perspective views include at 
least one vanishing point. 

THE CHICAGO ARCHITECTURE FOUNDATION 249

Young Frank played 
with blocks, too

DID
 YOU
know?

As a young child growing up in 
Wisconsin, Frank Lloyd Wright’s 
mother, Anna, taught him at 
home. One year she presented 
him with a gift known as Froebel 
blocks, a set of children’s 
educational toys developed by 
German educator Friedrich 
Froebel (pronounced FRUR-bull). 
The set included small wooden 
blocks and paper shapes for 
designing and constructing. 
Near the end of his life, Wright 
credited these blocks as having 
a very important infl uence on 
the design of his buildings. 

“…for several years I sat at the 
little kindergarten table-top…. 
In the third dimension, the 
smooth maple blocks became 
the cube, the sphere and the 
tetrahedron; all mine to ‘play’ 
with…. all these forms were 
combined by the child into 
imaginative pattern. Design was 
recreation!” –Frank Lloyd Wright 

A Testament, Frank Lloyd Wright, 
New York: Horizon Press, 1957. 

NA737.W7A33

Courtyard building

THE ELEVATIONP4 Building Forms and Massing 15

Elevation drawing of a courtyard building. Note that the 
angled side windows of the bay windows appear narrower 
because they are not perpendicular to us.

 Surfaces in an elevation drawing that 
are not exactly perpendicular to our 
eye will appear to be foreshortened. 
Notice the bay windows on the 

courtyard apartment building below. 
The two angled side windows appear 
narrower than the front part of the bay 
window that is perpendicular to us.

Perspective sketch of a courtyard building
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 Although a perspective drawing may 
look more realistic, an elevation 
drawing is more accurate because all 
parts of the building are drawn to 
scale. Various parts of the building 
don’t appear smaller just because they 
are farther away. Elevation drawings 
are extremely useful to a contractor, for 
example, who needs to know the exact 
size and proportions of a building. 

 One of the most easily recognizable 
differences between an elevation 
drawing and a perspective drawing 
is the heavy black ground plane line 
(or grade line) that is seen on an 
elevation drawing. The line shows the 
ground (or grade) where the building 
meets the earth. Any parts of the 
building located below grade are 
shown in dashed lines. 

 Elevation drawings are labeled according 
to compass directions. For example: 
the west elevation of the F10 House 
(A.06) is the side of the building’s 
exterior that faces west, although a 
person standing and looking at the 
west elevation will actually be looking 
toward the east. 

 The dimensions on an elevation 
drawing tell the contractor only about 
vertical dimensions. (A contractor 
learns the horizontal distances between 
walls from the fl oor plan.) Vertical 
dimensions are listed along the edge 
of the building by an elevation tag. 
These symbols explain only the 
distance from fl oor to fl oor or from 
fl oor to ceiling, based on the height 
of that point above or below the fi rst 
fl oor. Some drawings may reference 
heights from grade or another fi xed 
point on the site.

Elevation tags indicate distances between fl oors,
based on the height of that point above or below 
the fi rst fl oor

F10 House – west elevation F10 House – south elevation

Mini F10 House model

in class

You can practice sketching the 
elevations of the F10 House after 
assembling a fold-up model. 
You’ll need scissors, tape, and a 
little patience to cut out and put 
together this small F10 House 
at 1⁄8" = 1'-0" scale. After you’ve 
put the model together, place 
it on a table and view the 
house from eye level to get a 
view similar to a true elevation 
drawing. Your teacher has the 
instructions and templates for 
this in-class activity.
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 Sometimes, architects also use 
isometric drawings which show three 
dimensions (length, width, and height) 
of an object. A simple isometric 
drawing of the F10 House allows us to 
see three sides of the building. Parallel 
lines stay parallel to each other and 
do not converge in a vanishing point. 
As a result, an isometric drawing does 
not look as realistic as a perspective 
drawing, but it allows the viewer to see 
the top and two sides of the building.

• When you look at the exterior form of 
the F10 House, what major geometric 
forms can you identify? 

• What major geometric forms can 
you identify in your own home? 
In your school?

CHAPTER RESOURCES
Architectural Graphics, 3rd ed., 
Francis D.K. Ching. New York: 
Van Nostrand Reinhold, 1996. 
NA2700.C46

Precedents in Architecture, Roger 
H. Clark, illustr. Michael Pause. 
New York: Van Nostrand Reinhold, 
1985. NA2750.C55 

Sketch, Plan, Build: World 
Class Architects Show How It’s 
Done, Alejandro Bahamon. 
New York: Harper Design, 2005. 
NA2700.B25 

F10 House – 
interior elevations
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 Architects also create interior elevation 
drawings (for example, A.12) for con- 
tractors to use in fi nishing the interior 
of a room. They show the interior view 
of each wall and are commonly drawn 
for kitchens and bathrooms. A variety 
of construction workers responsible for 
installing cabinets, towel bars, mirrors, 
or light fi xtures on a wall surface of a 
home will consult the interior elevation 
drawings.

 As with all architectural drawings, 
lineweights are very important in 
elevation drawings. Varying lineweights 
help to distinguish different planes 
on the elevation. For example, heavier 
lines on an exterior elevation drawing 
indicate objects that are closer to 
the viewer. They are used around 
the profi le of the building to help 
distinguish the overall form. In interior 
elevations, heavier lines are used to 
show the edges of an object that has 
been cut through. Thinner lines show 
objects that are farther from the viewer. F10 House – isometric sketch

TALK
        about it
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Try It!
 SKETCHING TOP VIEW AND ELEVATION DRAWINGS 

OF SIMPLE OBJECTS

  TRY IT! STEPS

  Remember that elevation drawings are generated using the plan drawing at the 
same scale.

 1 Sketch a top view drawing (or “roof plan”) of your object at the top left-hand 
corner of a sheet of paper.

 2 With light lines, transfer the length of the object straight down. On this front 
elevation, add a heavy ground plane line near the bottom left side of the paper. 
Continue drawing the front of the object. 

  Keep in mind that an elevation drawing is very different from the view a human 
eye sees or the view seen in a photograph. The human eye and the camera create 
perspective views, where objects farther away appear to be smaller than objects 
closer up and where lines seem to converge in a vanishing point. 

  In an elevation drawing the object is “fl attened” and only the surfaces perpendicular 
to the viewer can be seen. Every object, no matter how far it is from your eye, is 
drawn at its true size.

 3 With light lines, transfer the width of the object straight across to the right to create 
a side elevation. Turn the paper 90° and add a ground plane line under the object. 
Continue drawing the front elevation of the object.

  Remember that even when different surfaces on an object are closer or farther 
away, they are drawn at their true size and not drawn smaller 

 4 When you have completed one elevation drawing, try the activity again using a 
second object.

 WHAT YOU NEED
• a few simple everyday objects, 

such as a coffee mug, a hat, or
a stapler

• several 8-1⁄2" × 11" sheets of 
blank paper

• pencil, pen, or thin black marker

THE ELEVATION P4Building Forms and Massing15
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Top view

Front elevation
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Side elevation
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Side elevation
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band courses (noun) the 
horizontal layers of brick, stone, 
or concrete blocks that make 
up a wall

column (noun) a vertical 
structural member that supports 
a load

cornice (noun) a decorative band 
across the top of a building that 
projects beyond the wall

façade (noun) the front of a 
building

incidentally (adverb) a word used 
when speaking about a related 
idea, similar to “by the way”

masses (noun) the arrangement 
of forms of a building

molding (noun) a strip of 
decorative material that runs 
along the top of a wall 

pilaster (noun) a column that 
is always stuck to the wall, 
is rectangular, and has three 
identifi able parts of a base 
(bottom), a shaft (middle), 
and a capital (top)

stress (noun) the force that 
applies pressure on another body 
or object. In this excerpt, stress 
is the force of gravity that pushes 
on the structure of the building. 

tiers (noun) layers arranged one 
on top of the other

 A HOUSE MADE BY ITS OWN NEEDS
 an excerpt from The Fountainhead, Ayn Rand. New York: Scribner, 2000 (originally 

published 1946). (pp. 136-137 of this publication.) PS3535.A547F68 

Reading
VOCABULARY

 BACKGROUND 

 The Fountainhead, a work of fi ction by author Ayn Rand, features the struggles of 
young architect Howard Roark. Roark is an individualist who will not compromise 
his strong beliefs about architecture for any of his clients. He has decided to work 
only with clients who share the same vision of design that he has.

 His former college classmate is Peter Keating, who does not share Roark’s sense of 
integrity about architecture. Keating will design any kind of building for any client, 
whether he thinks it is a good design or not. In fact, Peter Keating is portrayed as 
having very few beliefs or commitments about his design ideas. 

 Many people believe that Howard Roark is modeled after Frank Lloyd Wright. 
In the excerpt below, Roark and client Austen Heller are discussing the house Roark 
designed for Heller. The house is located in the side of a cliff, very much like the 
location of Wright’s Fallingwater. Roark describes to Heller how he designed the 
house to be functional.

THE ELEVATION P4Building Forms and Massing15
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 TEXT 

 “ What is it that I like so much about the house you’re building for me, Howard?”

 “ A house can have integrity, just like a person,” said Roark, “and just as seldom.”

 “ In what way?”

 “ Well, look at it. Every piece of it is there because the house needs it—and for no 
other reason. You see it from here as it is inside. The rooms in which you’ll live 
made the shape. The relation of masses was determined by the distribution of space 
within. The ornament was determined by the method of construction, an emphasis 
of the principle that makes it stand. You can see each stress, each support that 
meets it. Your own eyes go through a structural process when you look at the house, 
you can follow each step, you see it rise, you know what made it and why it stands. 
But you’ve seen buildings with columns that support nothing, with purposeless 
cornices, with pilasters, moldings, false arches, false windows. You’ve seen buildings 
that look as if they contained a single large hall, they have solid columns and single, 
solid windows six fl oors high. But you enter and fi nd six stories inside. Or buildings 
that contain a single hall, but with a façade cut up into fl oor lines, band courses, 
tiers of windows. Do you understand the difference? Your house is made by its own 
needs. Those others are made by the need to impress. The determining motive of 
your house is in the house. The determining motive of the other is in the audience.”

 “ Do you know that that’s what I’ve felt in a way? I’ve felt that when I move into this 
house, I’ll have a new sort of existence, and even my simple daily routine will have 
a kind of honesty or dignity that I can’t quite defi ne. Don’t be astonished if I tell 
you that I feel as if I’ll have to live up to that house.”

 “ I intended that,” said Roark.

 “ And, incidentally, thank you for all the thought you seem to have taken about my 
comfort. There are so many things I notice that had never occurred to me before, 
but you’ve planned them as if you knew all my needs. For instance, my study is the 
room I’ll need most and you’ve given it the dominant spot—and, incidentally, I see 
where you’ve made it the dominant mass from the outside, too. And then the way 
it connects with the library, and the living room well out of my way, and the guest 
rooms where I won’t hear too much of them—and all that. You were very considerate 
of me.”

 “ You know,” said Roark, “I haven’t thought of you at all. I thought of the house.” 
He added: “Perhaps that’s why I knew how to be considerate of you.”

 QUESTIONS

1 What determined how Austen 
Heller’s house looks on the 
outside?

2 How does Howard Roark 
think that a house can have 
“integrity”?

3 Explain why Heller liked the 
way his study was designed. 

4 What does Roark mean when 
he says, “The determining 
motive of your house is in the 
house. The determining motive 
of the other is in the audience.”

5 Would you prefer to have a 
house that is designed for its 
own needs or a house that 
has been designed to impress? 
Explain your answer.

THE ELEVATIONP4 Building Forms and Massing 15
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Long activity
 sKiLLs 
•	model	making

•	 reading	a	construction	drawing

•	 sketching	from	real	life	or	 
from	memory

•	 thinking	in	3	dimensions

•	 viewing	one	object	from	various	
viewpoints

AssEMBLE A FoLd-uP ModEL oF thE F10 housE; 
skEtCh thE ELEvAtions

 materiaLs neeDeD 

•	 white	cardstock	to	photocopy	the	paper	fold-up	F10	House	model	 
(3 sheets for each model; one model per student or small group)

•	 scissors	(one pair per student or small group)

•	 transparent	tape	(one per student or small group)

•	 pencils,	pens,	or	thin	black	markers

•	 8-1⁄2" × 11" sheets of blank paper (at least two sheets per student)

 Image Set 15.1 – four elevations of the F10 House at 1⁄8" = 1'-0" scale

 Image Set 15.2 – the paper fold-up F10 House model (3 pages for each model;  
one model per student or small group) 

 Image Set 15.3 – 3D views of the F10 House as reference for model making 

 Image Set 15.4 – views of the step-by-step process

 timeframe

 2 class periods

 teacher PreP 

•	 gather	materials	

•	 photocopy	the	3	pages	of	Image Set 15.2 onto white cardstock

•	 prepare	to	project	Image Set 15.1, Image Set 15.3, and Image Set 15.4 to the class

 teacher notes

 This activity stretches the students’ understanding of elevation views as they draw 
the F10 House from a fold-up paper model. 

 Save on paper, scissors, tape, and model construction time by assigning students to 
groups of 2 or 3. Place a completed model in the middle of a desk so that different 
elevations can be sketched at the same time. 

cD
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  activity stePs

 1 Project Image Set 15.1 that shows the four elevations of the F10 House. Compare 
the drawing techniques used in these sketches with the techniques used in a 
construction drawing. 

 2 Discuss the differences among an elevation view, a perspective view, an isometric 
view, and a photograph as presented in Chapter 15 of the student book. Point out 
some of the main features of an elevation drawing. 

 3 Review the Try It! in Chapter 15 of the student book. 

 4 Review the vocabulary for this chapter with the students as needed.

 5 Distribute the three pages of the model on Image Set 15.2 to each student or small 
group. Have students cut out and tape together the model. Project Image Set 15.3 
and Image Set 15.4 for the class as a reference in cutting, folding, and taping the 
model together. 

 6 Place the F10 House model in the middle of a desk so that each student in the 
group can sketch a different elevation. Students should begin by sketching a heavy 
ground plane line.

 7 After a few minutes of sketching, rotate the model 90° and repeat as class time 
permits. While the model is sitting on the desk, make sure students also view the 
house at eye level to get a view similar to a true elevation drawing. 

 8 Pin up the work of several students. Spend a few minutes discussing the drawings 
with the class. 

STeP 5

continueD on next Page
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checKList for  
assessment

things	to	look	for	in	a	quality	
elevation	drawing	and	ways	to	
evaluate	student	learning:

Drawing the major shapes first and 
the details second Are the students 
starting	by	drawing	the	smaller	
details	such	as	doors	and	windows	
first?	or	are	they	beginning	the	
elevation	sketch	by	drawing	the	
major	shapes	of	the	structure?	
sketching	the	overall	massing	and	
outline	of	the	building	first	makes	
the	process	go	much	easier.	

orthographic projection re: distance 
from the viewer’s eye	even	when	
different	surfaces	or	objects	on	 
a	building	are	closer	to	or	farther	
away	from	the	viewer’s	eye,	all	
surfaces	in	an	elevation	drawing	
are	drawn	at	their	true	size	and	 
not	drawn	smaller	just	because	
they	are	farther	away.

Line weights	once	the	elevation	 
has	been	sketched	out	lightly,	
students should go back and use 
heavier	lines	to	help	indicate	
depth.	A	sketch	without	varying	
line	weights	will	be	difficult	to	read	
and	understand.	the	heavier	the	
line, the closer the element is to 
the	viewer.	the	lighter	the	line,	the	
farther	away	it	is	from	the	viewer.	 
A	heavy	ground	plane	line	should	
also	be	included.	typically,	the	
overall	perimeter	/	shape	of	the	
drawing	is	outlined	in	a	dark	line,	
while	the	details	are	drawn	in	a	
much	lighter	line.

Labeling the direction of the 
elevation sketch remind students 
about	compass	directions.	For	
example:	the	north	elevation	is	the	
side	of	the	building	that	faces	
north,	although	a	person	standing	
and	looking	at	the	north	elevation	
will	be	looking	toward	the	south.
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F10 House – west elevation

F10 House – east elevation
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STEP 5

STEP 5 STEP 5

STEP 5 STEP 6

STEP 8 STEP 8

VIEWS OF THE STEP-BY-STEP PROCESS
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3D VIEWS OF THE F10 HOUSE AS REFERENCE FOR MODEL MAKING
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Long Activity page 1 of 2

image Set 15.1, page 1 of 2 – four elevations of 
the F10 house at 1⁄8" = 1'-0" scale

image Set 15.2, page 1 of 3 – the paper fold-up 
F10 house model

image Set 15.3, page 1 of 2 – 3d views of the  
F10 house as reference for model making

image Set 15.4 – views of the step-by-step process
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  Formulas for calculating volumes of 3-dimensional forms

  V = volume

  l = length

  w = width

  h = height

  r = radius

  A = area of the base = length × width

  use 3.14 to equal �

Math

  rectangular prism

  V = lwh

  triangular prism

  V = 1⁄2 lwh

  cone

  V = 1⁄3 �r 2h

  cylinder

  V = �r 2h

  hemisphere (dome)

  V = 2⁄3 �r 3

  pyramid

  V = 1⁄3 A h

256student page
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  F10 HOUSE – a tall rectangular prism next to a shorter 
rectangular prism (with a notch taken out of it)

 1 Based on the diagram, calculate the volume of the tall 
rectangular prism that makes up the stairwell tower in 
the F10 House. 

 2 What is the volume of the shorter rectangular prism? 
(Don’t forget to account for the notch in the form.) 

 3 According  to your previous answers, what is the total 
volume of the F10 House? 

CONTINUED ON NEXT PAGE

  FARNSWORTH HOUSE – rectangular prism

 4 Using the diagram, calculate the entire volume of space 
created between the roof and base of the Farnsworth House.

 5 Based on the diagram, calculate the volume of the living 
spaces enclosed in glass.

16' 9'

12'

38' 25'

16'

14'30'

10'
5'

77'

29'

9.5'

19'

257
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16	×	9	×	30	=	4,320	cubic	feet

[(38	×	14)	–	(5	×	16)]	×	25	=	11,300	cubic	feet

15,620	cubic	feet

77	×	29	×	9.5	=	21,213.5	cubic	feet

(77	–	19)	×	29	×	9.5	=	15,979	cubic	feet
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  ROBIE HOUSE – rectangular prisms, rectangular pyramids

 9 The roofs of the Robie House are formed by large, 
relatively fl at, rectangular pyramids. Using the diagram, 
calculate the volume of this form.

  GLESSNER HOUSE – rectangular prisms, triangular prisms, 
cones, cylinders

 6 The roof over the eastern side of the Glessner House 
is made up of a triangular prism. Using the diagram, 
calculate the volume of this form.

 7 The interior courtyard side of the Glessner House 
includes a dining room inside a large cylinder-like form. 
Using the diagram, calculate the volume of this form.

 8 The cylinder is topped by a 1⁄2 cone form, creating the 
roof. Using the diagram, calculate the volume of this form.

h = 10'

d = 20'

h = 30'

l = 76'

w = 38'

l = 108'

w = 25'

h = 3'

h = 19'

258student page

1⁄2(38)(19)(76)	=	27,436	cubic	feet

3.14	(10)2	(30)	=	9,420	cubic	feet

whole	cone	=	1⁄3(3.14)	(10)2	(10)	=	1,046.66	cubic	feet		 
1⁄2	cone	=	523.33	cubic	feet

(108	×	25)	×	3	=	8100 
1⁄3(8100)	=	2,700	cubic	feet
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  VILLA ROTUNDA – cube, hemisphere (dome), triangular prisms

 10 The most dramatic element of the Villa Rotunda is the 
large hemisphere (dome) on the roof. Using the diagram, 
calculate the volume of this form.

d = 88'

h = 44'

259
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extensions
•	Gigantic geometry  

Sometimes a building is designed with only one form. Students can research the 
work of Louis Boullée (1728–1799), an 18th century French visionary who became 
famous more for his architectural drawings than for any projects that were actually 
built. Boullée sketched images of colossal and often bizarre geometric forms used  
as the major form of the building. He felt the cube, cone, cylinder, pyramid, and, 
especially, the sphere were the most powerful forms, and he used heavy dramatic 
shadows in his sketches to emphasize structure shapes. Boullée’s most famous  
project was a sketch of an un-built cenotaph (a tomb or a monument built in honor 
of a person whose physical remains are somewhere else) for Sir Issac Newton, the 
17th century scientist who first developed theories about the natural laws of gravity 
and motion. 

•	 Perspective drawing  
Artists and architectural illustrators often create perspective drawings. If you are an 
art teacher already teaching perspective drawing to your class, have students do 
simple one-point or two-point perspective drawings alongside an elevation drawing. 
Talk about the differences among these types of drawings. 

1 What determined how austen 
heller’s house looks on the outside? 
the	forms	of	the	building	are	
added	only	because	the	building	
needs	it.

2 how does howard roark think that 
a house can have “integrity”? The 
exterior	of	the	building	reflects	
what	is	happening	on	the	inside.	

3 explain why heller liked the way 
his study was designed. To him, 
the	study	is	the	room	he	needs	
the	most,	and	Roark	has	given	it	
a	dominant	spot	in	the	home	from	
both	the	interior	and	the	exterior.	
the	study	connects	to	the	other	
rooms	but	is	also	a	private	space.	

4 What does roark mean when he 
says, “the determining motive of 
your house is in the house. the 
determining motive of the other is 
in the audience.” other buildings 
include	details	or	forms	designed	
to	impress	the	viewer	or	users.	
But	this	home	looks	the	way	it	
does	only	because	of	the	forms	
required	by	the	spaces	and	
functions.

5 Would you prefer to have a house 
that is designed for its own needs 
or a house that has been designed 
to impress? explain your answer. 
Answers	will	vary.

rEADing AnSwErS
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teacher notes
 the big Questions ansWereD – assessing stuDent Learning

 How do architects design and arrange the windows and doors on the elevation  
of a home?

 Fenestration describes the arrangement of windows and doors on an elevation. 
Architects must make choices regarding how much of a building’s elevation is  
taken up with the openings of windows and doors. The resulting pattern may be 
symmetrical or asymmetrical. Windows may be placed in a regular rhythm;  
they may fill the entire wall from edge to edge or appear to be punched through  
the wall.

 What are the different types of windows and doors that are found in homes?

 Commonly used types of windows in residential buildings include fixed windows, 
double-hung windows, casement windows, awning windows, sliding windows, and 
bay windows. Doors have several methods of opening and closing: swing doors, 
pocket doors, and bi-fold doors. Doors are also categorized by how they look: flush 
doors, panel doors, French doors, louver doors, storm doors, and screen doors.

 on the job / at home

•	 Because	architects	are	responsible	for	choosing	and	specifying	windows	and	doors,	
they need to be familiar with the various types of each. As they design the elevation 
of a building, the fenestration patterns will play a large part in determining the 
overall look of a building.

•	 Contractors	who	will	be	installing	windows	and	doors	need	to	know	the	various	
types, how each type operates, and where it is located on the elevation.

•	 An	employee	at	a	home	building	supply	store	needs	to	know	the	differences	among	
window and door types to better assist customers.

•	 A	homeowner	renovating	or	repairing	their	home	needs	to	know	what	types	of	
windows and doors are available to them.

your homerobie housef10 house

chapter 17

1

2

CHAPTEr ACTiviTiES 
short activity  
Diagram	the	window	and	door	
patterns	(fenestration)	of	typical	
Chicago	homes.

Long activity  
design an abstract stained  
glass	window	inspired	by	a	
favorite	object,	using	colored	
paper	or	CAD.

iLLinois Learning 
stanDarDs 
Full	descriptions	of	the 
standards	can	be	found	 
in	the	Appendix.

Language arts 
1A, 1B, 1C, 3A, 3B, 3C,  
4A, 4B, 5A, 5B, 5C

mathematics 
7B, 9A, 9B, 9d

fine arts 
25A, 25B, 26A, 26B, 27B

Language arts  
(student	Reading	and	 
related	questions)

mathematics  
(student	Math	exercises,	 
Long	Activity)

fine arts  
(short	Activitiy,	Long	Activity)
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chapter 17
Fenestration

Your HomeRobie HouseF10 House
COMPARISON

BUILDINGS

THE BIG
QUESTIONS

the fl oor plan and the building 
elevation when designing. Chapter 
17 investigates these issues, as 
well providing an introduction to 
various types of windows and how 
they operate.

 Architects consider several different 
design principles when creating an 
elevation. The last chapter explored 
how a building’s massing can be 
symmetrical or asymmetrical. But 
the window and door patterns may 
be symmetrical or asymmetrical as 
well. For example, the same building 
form may have two different 
fenestration patterns. 

 The fenestration on a building’s 
elevation may be ordered or it may 
be more random. One window may 
be much larger than the others to 
provide a focal point for the wall. 
Or the windows may be placed in 
a regular rhythm, called repetition. 
Sometimes openings in a wall may 
fi ll the entire wall from edge to edge. 
At other times, the windows or doors 
may appear to be punched through 
the wall. 

 The arrangement of windows and 
doors on the elevation is called 
fenestration. As you learned in 
Project 3 about the fl oor plan, the 
placement of windows within the 
room determines the views outside, 
the amount of light admitted into 
the house, and the air circulation 
through the building. 

 In addition to thinking about the 
placement of windows within the 
room, architects must also determine 
how the windows are arranged on 
the wall of each elevation. Architects 
must work back and forth between 

1 2
How do architects 
design and arrange the 
windows and doors on 
the elevation of a home?

What are the different 
types of windows and 
doors that are found 
in homes?

Two buildings with the same overall symmetrical massing; the home on the left has 
a symmetrical fenestration pattern, while the home on the right has an asymmetrical 
fenestration pattern

272student page
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CHAPTER VOCABULARY

fenestration the design and 
arrangement of windows or 
doors on a building’s elevation

repetition an architectural 
object that is visually repeated 
in intervals throughout the 
building’s design 

operable window a window that 
is designed to open and close

fi xed window a window that does 
not open. In the F10 House, 
the bottom parts of the clerestory 
windows are fi xed windows. 

mullion the vertical piece between 
two windows

muntin a small vertical or 
horizontal piece that holds a pane 
of glass in a window

double-hung window a window 
that has two separate parts that 
slide up and down on a track 
to open and close it. In the F10 
House, all the windows in the 
fi rst and second fl oors are double-
hung windows.

casement window a window that 
is hinged on one side and opens 
and closes like a door. The F10 
House has no casement windows.

CONTINUED ON NEXT PAGE

Asymmetrical fenestration pattern Regular rhythm of windows across 
the façade is called repetition

The Contemporaine interior – window 
openings fi ll the entire wall from edge 
to edge

Windows in this brick home appear to 
be punched through the wall

on your
way home

TODAY
Can you fi nd window 
openings that used to be 
much larger but have 
since been fi lled in or 
replaced with a different 
type of glass? Are there 
windows on a home that 
you feel are either too 

small or too big for the 
building’s elevation? In the 
design of the building’s 
elevation, do the windows 
“fi ll” an entire side of 
the building, or do they 
seem to be “punched” 
into the wall? 

THE ELEVATIONP4 Fenestration 17
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awning window a window that 
swings open from the bottom 
because it is hinged on the top. 
The F10 House has awning 
windows in the basement and 
on the clerestory.

sliding window a window that 
has two separate parts that slide 
horizontally along a track

transom window a window that 
can open and close, located 
directly above a door. The F10 
House has transom windows 
above all the bedroom doors 
and above the bathroom door 
on the second fl oor to allow the 
naturally rising hot air to escape 
from the rooms or to improve 
cross ventilation.

clerestory windows a smaller 
section of the roof that rises 
above the main roof level and 
contains windows to let daylight 
down to the interior of the 
building. The F10 House 
has clerestory windows at the 
roof level.

Chicago window a window with 
one large fi xed piece of glass that 
has two narrow double-hung 
windows, one on either side

bay window a three-sided window 
that sticks out past the edge of 
a wall

clear glass glass that is extremely 
smooth and almost free of 
distortions (clear glass may be 
tinted a color)

patterned glass glass that has 
an uneven surface; this allows 
some light to pass, but makes 
it diffi cult to see through 

swing door a door that swings 
open because it is hinged on one 
side; most doors are swing doors

pocket door a door that slides on 
a track into a slot inside the wall. 
The F10 House has a pocket door 
in the upstairs bathroom.

CONTINUED ON NEXT PAGE

 Various types of windows move in different ways. Operable windows open and 
close, while fi xed windows are designed not to open. Typically, windows are held 
in place in a wall with mullions, the vertical piece between two windows. Smaller 
vertical or horizontal pieces, called muntins, hold an individual pane of glass in a 
window. Each window type has its own name, and it is useful to learn the differences 
among them.

 Larger windows are typically used in the more “public” areas of the home, such as 
the living room, while smaller windows are used in rooms that need more privacy, 
such as the bathroom.

transom window

THE ELEVATION P4Fenestration17

double-hung window

awning window

F10 House windows
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bi-fold door a folding door that 
travels in a track located under 
the top of the doorframe; the two 
parts of the door are hinged and 
fold together; bi-fold doors 
commonly are found on bedroom 
closets in newer homes 

fl ush door a door without panels; 
it has only one piece of wood 
per side

panel door a door made from 
smaller panels that are placed 
within a wooden framework

French door a door with 
rectangular pieces of glass from
top to bottom

louver door a door with slanted 
wooden pieces to let in air and 
light, but provide some privacy

screen door a door that holds a 
screen to keep out insects while 
still letting air fl ow in

storm door an outer door designed 
to protect the entrance door from 
weather; sometimes a storm door 
has a removable panel that can 
convert it to a screen door

egress / egress door / means of 
egress an exit; a window, door, 
or pathway used to get out of a 
building in case of a fi re 

bay window

Chicago window

clerestory window – awning 
windows above fi xed windows

sliding window

THE ELEVATIONP4 Fenestration 17

casement window

non-F10 House windows
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 Different types of clear glass or patterned glass placed within the window frame 
also give the architect many other options for privacy. 

clear glass

striped patterned glass

square patterned glass frosted glass

rippled glass

 Interior doors have several methods of opening and closing. Swing doors rotate 
on hinges along one side of the door frame; pocket doors slide back into a narrow 
space inside the wall; while bi-fold doors take up less fl oor space by folding in half. 
Exterior doors are usually swing doors. 

fl ush door / swing door

THE ELEVATION P4Fenestration17

276student page



The Architecture Handbook: A Student Guide to Understanding Buildings © 2007 THE CHICAGO ARCHITECTURE FOUNDATION 277

pocket door (photo not from 
F10 House)

bi-fold door (photo not from 
F10 House)

storm door

THE ELEVATIONP4 Fenestration 17
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 In 1928, Frank Lloyd Wright wrote: 
“Nothing is more annoying to me than 
any tendency of realism of form in 
window-glass, to get mixed up with 
the view outside.”

The Chicago window

DID
 YOU
know?

Did you know there is a type 
of window named for Chicago? 
The “Chicago window” originated 
in the late 19th century for 
use in tall commercial buildings. 
The large central fi xed piece 
of glass allowed a great deal 
of light into a room, while the 
narrow double-hung windows 
on either side let the building’s 
occupants regulate the amount 
of air circulating through the 
space. Later, architects began 
designing Chicago windows on 
the front elevations of homes. 
Regardless of where a Chicago 
window is used—Seattle, Omaha, 
or New York City—it’s still called 
a Chicago window.

Chicago windows in the 
Reliance Building, Chicago

panel door French door louver door

Frank Lloyd Wright

THE ELEVATION P4Fenestration17

 Doors are also categorized by how they look.

 Windows and doors also provide an 
important safety function by allowing 
the occupants to escape the building in 
case of a fi re. Each room in a home 
needs to have a door or window that 
serves as a means of egress. Local 
building codes determine the size and 
shape needed. 

 In addition to the functional aspects 
of doors and windows, they can also 
help in creating a unique identity 
for a building. Frank Lloyd Wright 
(1867–1959) was one American 
architect who radically changed how 
we think about fenestration in 
buildings. His designs are signifi cantly 
different than the window designs 
that appeared in many homes and 
churches during the prior Victorian era. 
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Robie House window designed by Frank Lloyd 
Wright (1906) with an abstract geometric pattern

“Madonna of the Flowers” window at Arlington 
Street Church, Boston (1899), designed by the 
Tiffany Studios with a realistic image

THE ELEVATIONP4 Fenestration 17

 Before Wright, window designs 
typically used colored glass and 
realistic or representational pictures 
to tell a story or to commemorate an 
event or person. Wright, in contrast to 
other designers, did not fi ll an entire 

window section with images. Rather, 
he used leaded glass or stained glass 
and clear glass to create a foil or frame 
through which to view the outside 
world. These pieces of glass were held 
in place with metal strips called came. 

Robie House bedroom window
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FRANK LLOYD WRIGHT WINDOW 
VOCABULARY

Frank Lloyd Wright (1867–1959) 
an American architect who began 
his architectural career in Chicago 
where he did much of his most 
famous work; he is well known for 
his Prairie Style homes built here 

realistic design an original design 
that tries to look as similar to 
the real object as possible. Frank 
Lloyd Wright’s window designs 
were never realistic.

leaded glass glass made with a 
great amount of lead; the color 
becomes part of the glass in the 
manufacturing process

stained glass glass that becomes 
colored by having a metal painted 
and melted onto it

foil something that serves to frame 
or to contrast with another object

came / caming the strips of lead, 
zinc, or copper that fi t between 
the glass pieces; the process of 
installing the strips is called 
“caming”

abstract design a design that 
does not try to look exactly like 
something real; instead, the 
artist uses lines, angles, shapes, 
and colors to create a design 
that represents the basic idea 
of the real thing. Frank Lloyd 
Wright’s window designs were 
always abstract.

organic relating to living growing 
things 

tessellation a pattern of shapes 
that fi t tightly together and are 
repeated over and over again

Robie House, 1906 Prairie Style 
home designed by Frank Lloyd 
Wright; located in the Chicago 
neighborhood of Hyde Park

Prairie Style a style of buildings, 
furniture, and glass (from 
approximately 1900–1920); 
Prairie Style designs used 
horizontal lines to mimic the 
fl at Midwestern landscape
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 Other main ideas about Wright’s art 
glass window designs:

• He never incorporated people or 
realistic landscapes. Instead, he used 
abstract and organic patterns inspired 
by nature. Most often, the patterns 
were based on plants.

• He primarily used geometric shapes 
applied on a grid system. Most of the 
shapes were formed by straight lines, 
with only a few windows using curves 
or circles. (Cutting glass with curved 
shapes required much more skill and 
time, and, therefore, curved designs 
were more expensive to produce.)

• He rarely used many-sided polygons. 
His designs typically used small 
squares, rectangles, and triangles.

• He designed his windows to make an 
interior space seem bigger or to frame 
an outdoor scene and bring nature 
inside while still protecting people 
from the elements. Wright’s windows 
were not designed to block the 
outside view. His early designs used 
tessellations of one or two shapes, 
but his most well-known windows 
provided a clear glass opening 
surrounded by a complex frame of 
colored glass. The windows allowed 
privacy for the family inside the home 
without the need for curtains. 

• He used colors inspired by the prairie: 
greens, oranges, reds, yellows, gold, 
and white. 

• Wright loved to play with light and 
color in his buildings. His windows 
were simply an extension of those 
ideas. Sometimes Wright’s windows 
are referred to as “lightscreens.”

Geometric, abstract, amazing

in class

Try your hand at designing a 
new window in the style of 
Frank Lloyd Wright. Using either 
colored construction paper or 
a CAD program, you can design 
an abstract geometric window 
pattern inspired by nature, 
by a favorite object, or by an 
idea that is important to you. 
Your teacher has the complete 
instructions and materials list 
for this in-class activity. 

Sketch of a Frank Lloyd Wright 
tessellated window pattern

THE ELEVATION P4Fenestration17

Robie House living room windows – interior view Robie House living room windows – exterior view
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CHAPTER RESOURCES
The Smith Museum of Stained 
Glass is located at Chicago’s Navy 
Pier. It is the fi rst museum in 
the country dedicated completely 
to stained glass. The museum 
is free to the public. It contains 
approximately 150 secular and 
religious windows that can be 
examined close up. Most of these 
windows originally were installed 
in Chicago-area buildings. For 
more information or to request 
a brochure, contact the museum 
at 312.595.5024.

Two homes in the Chicago area 
that were designed by Frank 
Lloyd Wright are open to the 
public. Call 708.848.1978 for 
more information about tours for 
either site. www.wrightplus.org 

Frank Lloyd Wright Home & Studio
951 West Chicago Avenue
Oak Park, Illinois 60622

Frederick C. Robie House
5757 South Woodlawn Avenue 
Chicago, Illinois 60637

In the 65+ years that Frank 
Lloyd Wright practiced 
architecture, he designed 
hundreds of buildings across 
the United States and in fi ve 
foreign countries. Today, in 
37 states, you can fi nd more 
than 400 Wright-designed 
homes, religious structures, 
offi ce buildings, and museums. 
Many are open to the public. 
An internet search will help you 
locate Wright buildings near you.

CONTINUED ON NEXT PAGE

 Frederick C. Robie was 27 years old 
when he commissioned Frank Lloyd 
Wright to design a new Prairie Style 
house in the Hyde Park neighborhood. 
From inside the house, Mr. Robie 
wanted to be able to see his neighbors 
walking along the sidewalk, without 
being seen himself. Wright designed 
the living room and dining room with 
rows of beautiful art glass windows 
from one edge of the house to the 

other. These windows have colorful 
abstract designs of sumac plants that 
are typical of plants found on the 
Illinois Prairie. The windows in the 
living room and dining room help 
to bring the outside in by framing 
the outside view. The family can 
see out, but the window patterns 
and the shadow created by the deep 
roof overhang prevent visitors from 
seeing in.

THE ELEVATIONP4 Fenestration 17

Robie House – view of the deep roof overhang

Robie House
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• What is the purpose of a 
window? The purpose of 
a door? 

• What are the proportions of 
the window being studied? 
Is it taller than it is wide? 

• Are all the windows in 
the building the same type 
or size? 

• What different types of 
windows are in your school?

• Are all the windows on one 
fl oor of the elevation at 
the same height? If not, why 
do you think they differ?

• How many different pieces 
of glass are framed in one 
window? What is the pattern 
of the muntins?

• Do the windows have 
any special ornamentation 
around them?

• Are the windows paired 
together or used as 
individual units? 

• Are the windows arranged 
on the wall symmetrically 
or asymmetrically? 

• Are the windows centered 
within the wall of the 
elevation?

• What different types of 
doors can you fi nd?

• Knock on a door and listen. 
Does it sound hollow or 
solid? Is it an exterior or 
interior door?

• Are all the doors in the 
building the same type 
or size?

• In the design of the 
building’s elevation, is the 
door located in the center 
of the wall? Or is the door 
located off to one side? Is 
there more than one door?

• Do the doors have any 
special ornamentation 
around them?

Frank Lloyd Wright’s Robie 
House: The Illustrated Story of 
an Architectural Masterpiece, 
Donald Hoffman. New York: 
Dover Publications, 1984. 
NA7238.C4H63

Frank Lloyd Wright’s Glass Designs, 
Carla Lind. Rohnert Park, CA: 
Pomegranate Artbooks, 1995. 
NK2004.3.W75L56 

Frank Lloyd Wright’s Stained 
Glass and Lightscreens, 
Thomas A. Heinz. Layton, UT: 
Gibbs Smith Publishers, 1993. 
NK5398.W78H46

Frank Lloyd Wright, Ken Burns. 
DVD produced by PBS, 1999. 
NA737.W7F73

Stained Glass Window Designs of 
Frank Lloyd Wright, Dennis Casey, 
renderings. Mineola, New York: 
Dover Publications, Inc., 1997.

Robie House – south elevation

THE ELEVATION P4Fenestration17

 The Robie House is located near the campus of the University of Chicago on 
the city’s south side. It is one of the most famous and important homes in the 
world. Its extremely modern design was radically different than most of the other 
homes being constructed in Chicago or around the country at the beginning 
of the 20th century. 

TALK
        about it
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COMPARISONS fenestration

  F10 HOUSE ROBIE HOUSE 
 FENESTRATION EHDD Architecture Frank Lloyd Wright MY HOME
  Chicago, IL Chicago, IL

 year 2000 1906

    cannot be seen on the front
 

location of the
 easily seen, as it is located to the elevation, as the entrance is tucked

 
exterior door on

 left side of the front of the building behind a portion of the back side 
 

front elevation
  of the building 

 direction of the  
west west

 home’s front door

 size of exterior  
3'-0" wide × 6'-8" high 3'-6" wide × 7'-0" high

 front door

 type of exterior  swing doors made of steel with  swing doors made of wood with
 doors aluminum screen doors glass center pane

 
size of windows 

 on the west side, the largest window  on the south side, the windows
  measures 3'-51⁄2" wide x 6'-07⁄8" high measure approx. 4' wide × 6' high

 types of windows  most are double-hung windows most are casement windows

    a long row of 14 identical windows
  4 double-hung windows are located  lines the second fl oor south side;
 

pattern or repetition
 on the west side, pushed to the edges 6 identical windows line the third

 
of windows

 of the building; the fi rst fl oor windows fl oor south side; these windows
  are identical and lined up with those are not easily seen on a sunny day
  on the second fl oor because the deep roof overhang
   puts all the windows in shadow

    leaded glass within metal frames
 

window design
 clear glass within wooden frames; designed by Frank Lloyd Wright;  

  standard factory-designed windows colors used in the glass: yellow,
   green, brown, and orange

THE ELEVATIONP4 Fenestration 17
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 IDENTIFY AND SKETCH VARIOUS TYPES 
OF WINDOWS AND DOORS

  TRY IT! STEPS

 1 Gather the materials and head outside to hunt for various types of windows 
and doors found in homes. 

 2 Draw elevation sketches of the windows and doors you observe. Label each 
window and door with its correct name. See how many different types you 
can identify. 

 3 Remember to carefully observe the windows and doors while drawing. 
Draw what you actually see, not what you imagine a window or door to look 
like. Every line on the paper should represent a different part or an edge of 
the window or door.

Try It!
 WHAT YOU NEED
• a residential neighborhood to 

walk around

• pencil, pen, or thin black marker

• 8-1⁄2" × 11" sheets of blank paper

• something fi rm to sketch on, 
such as a clipboard

• a copy of the vocabulary list of 
window and door types from 
Chapter 17

square bay window awning windows

bay windows double-hung windows

THE ELEVATION P4Fenestration17
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casement windows paneled doors

door and surrounding windows at
Madlener House, Chicago

THE ELEVATIONP4 Fenestration 17
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acute (adjective) here it describes 
an angle that is less than 90°

came (noun) the thin lead 
bar used to hold panes of glass 
together on a leaded glass 
window 

eaves (noun) the part of the roof 
that hangs over the wall it meets 

Frank Lloyd Wright (1867–1959) 
an American architect who 
began his architectural career 
in Chicago where he did much 
of his most famous work; he is 
well known for his Prairie Style 
homes built here 

iridize (verb) to make something 
iridescent or rainbow-like in color

myriad (adjective) numerous

obtuse (adjective) here it 
describes an angle that is greater 
than 90°

patina (noun) the way the surface 
of a material changes in color and 
appearance over time

Prairie Style a style of buildings, 
furniture, and glass (from 
approximately 1900–1920); 
Prairie Style designs used 
horizontal lines to mimic the 
fl at Midwestern landscape

Robie House, 1906 Prairie Style 
home designed by Frank Lloyd 
Wright; located in the Chicago 
neighborhood of Hyde Park

 FRANK LLOYD WRIGHT’S LEADED GLASS WINDOWS
 an excerpt from Light Screens: The Leaded Glass of Frank Lloyd Wright, Julie Sloan. 

New York: Rizzoli International Publishers, 2001. (pp. 106-107, with fi gure references 
omitted.) NK5398.W78 S66 

Reading
VOCABULARY

 BACKGROUND 

 In Light Screens: The Leaded Glass of Frank Lloyd Wright, author Julie Sloan looks 
at how Frank Lloyd Wright used leaded glass windows in his buildings and how 
he designed them. She quotes Wright as complaining about the “beautiful buildings 
I could build, if only it were unnecessary to cut holes in them.”

 Wright struggled with putting windows in a building because he wanted every 
window to fi t into the overall look of his buildings and be functional, while not 
altering his original design idea. His total control over the design of his buildings 
helped him accomplish this goal. He designed leaded glass windows with elaborate 
patterns. Rather than using double-hung windows that would interrupt the leaded 
glass pattern, he chose to use single-panel casement windows that had hinges on 
the side like a door.

 In this reading, Ms. Sloan compares the windows in the Robie House with two 
other houses Wright completed around the same time—the Coonley House in 
Riverside, Illinois, and the Steffens House on the far north side of Chicago. The 
window designs for all three of these houses belong in one distinct Prairie Style 
architectural period.

THE ELEVATION P4Fenestration17
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 TEXT 

The Frederick C. Robie house in Chicago was Wright’s 
last great Prairie house, completed after his departure 
for Europe…. In the Robie windows, Wright explores 
asymmetry more boldly than before. Although the 
pairing of the casements reestablishes symmetry, as it did 
in the Coonley house windows, the signifi cant difference 
in the Robie house windows is Wright’s new choice 
of geometric form for the basis of the pattern: the acute 
triangle, an asymmetrical shape. Although he would 

return from Europe in 1910 with new ideas, it is clear in his window designs of 
1908–9 that he was already beginning to look for a new vocabulary of form. Wright 
did not confi ne his search to his biggest projects: the windows of the more modest 
Oscar Steffens house were designed as asymmetrical patterns as well. They are based 
on a half-chevron and executed in pale blue glass, a color distinctly atypical of his 
Prairie period.

 The Robie windows are some of Wright’s best known. Their design of interwoven 
diamond and triangular forms intersected by long verticals grows out of the elevation 
of the house. The obtuse angles of the diamonds match that of the roof line on the 
longitudinal axis of the house, and the verticals occur in proportionally the same 
locations as the walls and chimney. The warm amber color, the tone of autumn oak 
leaves, is accented by cream and gold, colors picked up in the woodwork, walls, and 
original rug designs. The color of the glass is enhanced by the warm brown patina of 
the copper-plated cames, a material clearly selected to blend with the woodwork of 
the frames. On the exterior, the glass is highly iridized, refl ecting a rainbow of colors 
from yellow to purple.

 Frederick Robie himself claimed to have played a large part in their creation. 
He said,

 “ I wanted windows without curvatures and doo-dads, both inside and out. 
I wanted all the light I could get in the house, and shaded enough by 
overhanging eaves…. I wanted this room to be so that I could look out… 
and see down the street to my neighbors, without their being able to 
invade my privacy.”

 And he got exactly that. The windows create the walls of the living and dining 
rooms along the long axis of the house, facing the street, providing Robie with as 
much light as possible. Yet a walk past the house today reveals the level of privacy 
still enjoyed by its occupants: the refl ections from the myriad pieces of glass prevent 
passersby from looking into the house, while providing visual texture in the deep 
shadows under the dramatically horizontal roof line. 

 QUESTIONS

1 What is the signifi cant new 
design that Wright used in the 
Robie House windows?

2 What color did Wright use in 
the Steffens House windows 
that was atypical of the Prairie 
Style period?

3 Explain why Frank Lloyd Wright 
designed his own windows.

4 What is the relationship 
between the angles found on the 
Robie House windows and the 
roofl ine of the home?

5 In your own words, explain 
how the Robie House windows 
gave privacy to Mr. Robie and 
his family inside the house.

THE ELEVATIONP4 Fenestration 17
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short activity
diAgrAM thE FEnEstrAtion oF tyPiCAL ChiCAgo hoMEs

 materiaLs neeDeD 

•	 8-1⁄2" × 11" sheets of tracing paper (5 sheets per student)

•	 thin	black	markers

 Image Set 17.1 – elevation views of typical Chicago-area residential buildings

 timeframe

 1 class period

 teacher PreP

•	 gather	materials

•	 photocopy	Image Set 17.1 (one set per group of 4 students) 

•	 prepare	to	project	Image Set 17.1 to the class

 teacher notes

 This diagramming activity is valuable because it helps students isolate the 
fenestration patterns without being distracted by other aspects of the building.  
Once the class has completed tracing over several of the examples provided on  
Image Set 17.1, be sure to pin some drawings up and have a discussion about  
how they are similar or different. Which arrangement of windows and doors do 
students seem to like the best? Why?

 sKiLLs 
•	diagramming	a	building	through	

sketching or tracing

•	 observing	the	built	environment

 Discussion Points 
•	What	similarities	and	differences	

exist	among	the	elevations	of	
these Chicago homes? 

•	Which	buildings	have	similar	
fenestration	patterns	but	very	
different	massing?

•	Which	buildings	have	fenestration	
patterns	that	cover	more	than	
50%	of	the	elevation?	Less	than	
50%	of	the	elevation?	

•	Are	all	the	windows	in	the	
building	the	same	type	or	size?	

•	Are	all	the	windows	on	one	floor	
of	the	elevation	at	the	same	
height?	If	not,	why	do	you	think	
they	differ?

•	 In	the	design	of	the	building’s	
elevation,	do	the	windows	“fill”	
an	entire	space	or	side	of	the	
building,	or	do	they	seem	to	be	
“punched”	into	the	wall?

•	Are	the	windows	paired	together	
or	used	as	individual	units?

•	Are	the	windows	arranged	
symmetrically	or	asymmetrically	
on	the	wall?	

•	Are	the	windows	centered	within	
a	wall	of	the	elevation?

•	What	types	of	windows	and	doors	
are	found	on	the	buildings?

cD
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  activity stePs

 1 Divide the class into groups of 4 students each.

 2 Distribute a marker and 4 sheets of tracing paper to each student. Give a copy of 
Image Set 17.1 to each student group to share. Have each student overlay one sheet 
of tracing paper on one of the pages of Image Set 17.1 and use a marker to blacken 
in the windows and doors found in the elevations. No tracing should be done 
around the building’s massing or exterior edges.

 3 After diagramming the fenestration from one page of Image Set 17.1, have the 
students in a group trade images. Repeat the process and blacken in the windows 
and doors from a different building on Image Set 17.1. Continue until each student  
has diagrammed all four pages of buildings on Image Set 17.1. 

 4 Project Image Set 17.1 to the class. Pin up the work of several students. Use the 
Discussion Points and spend a few minutes as a class discussing student diagrams.
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checKList for  
assessment

Ways	to	evaluate	the	activity	 
for	student	learning:

accurate shading of fenestration 
students	should	have	shaded	
only	the	window	and	door	
openings	in	the	building.	they	
should not be tracing around 
shapes	of	the	building’s	massing	
or	any	other	exterior	details.

compare and contrast  
Can	students	explain	the	
similarities	and	differences	in	 
the	fenestration	patterns	of	
buildings?	Can	they	discuss	 
how	two	different	buildings	can	
have	distinct	elevations	but	 
have	similar	fenestration?

STeP 1

STeP 2

THe elevATionP4 Fenestration 17

 5 Distribute the fifth piece of tracing paper to each student. Continue the activity, 
with each student choosing any one of the homes in Image Set 17.1 to redesign. 
Using the tracing paper as an overlay, each student should redesign the fenestration 
of a building. Students should concentrate only on the pattern of the doors and 
windows—not on the complete redesign of the building’s materials or massing of 
the elevation.

 6 Again, pin up the work of several students. Spend a few minutes discussing the 
drawings with the class. What similarities and differences exist between the designs 
for new elevations on these Chicago homes?
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Short Activity page 3 of 4

DIAGRAM THE FENESTRATION OF TYPICAL CHICAGO HOMES continued

image Set 17.1, page 3 of 4 – elevation views of 
typical Chicago-area residential buildings
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Long activity
 sKiLLs 
•	designing	from	imagination

•	 solving	a	problem

•	 thinking	creatively

 Discussion Points 
•	What	are	four	differences	

between	Frank	Lloyd	Wright’s	
window	design	and	the	 
designs	of	others	from	the	 
same	time	period?	(Refer	to	
image set 17.2	and	Chapter	17	 
of	the	student	book)

usE CoLorEd PAPEr or CAd to dEsign An  
ABstrACt stAinEd gLAss window

 materiaLs neeDeD (both versions)

•	 quotation: “Nothing is more annoying to me than any tendency of realism of form 
in window-glass, to get mixed up with the view outside.” –Frank Lloyd Wright, 1928

 Image Set 17.2 – photograph of Frank Lloyd Wright window alongside a window  
by another designer 

 optional: Image Set 17.3 – samples of student work

 materiaLs neeDeD (paper version)

•	 strips	of	black	construction	paper,	1⁄8" or 1⁄4" wide (for quick work, run a sheet of  
paper through a straight paper shredder: approximately one sheet of 8-1⁄2" × 11" paper  
per two students)

•	 colored	construction	paper	(scraps work well)

•	 glue	stick	(one per student)

•	 scissors	(one pair per student) 

•	 8-1⁄2" × 11" sheets of blank paper to be used as the base or frame for a new window 
(one sheet per student)

 materiaLs neeDeD (CAd version)

•	 computers	with	CAD	software

•	 8-1⁄2" × 11" sheets of blank paper for printing final window design (one sheet per student)

 timeframe

 2–3 class periods 

 teacher PreP

•	 gather	materials

•	 write	the	Frank	Lloyd	Wright	quotation	on	the	board 

•	 prepare	to	project	Image Set 17.2 to the class

 teacher notes

 This activity can be done in two versions: one with colored paper and the other 
using CAD software.

  If designs are made with paper, colored construction paper is easier to work with 
than cellophane or tissue paper. However, transparent paper will allow sunlight to 
shine through the completed design. 

cD
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paper version designs

CAd version designs
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checKList for  
assessment

Ways	to	evaluate	the	activity	 
for	student	learning:

explaining characteristics of 
Wright’s windows Can students 
use	their	own	words	to	explain	
the	inspiration	behind	Frank	
Lloyd	Wright’s	designs?	students	
should be able to articulate  
that	Wright’s	window	designs	
were	geometric,	abstract,	and	
inspired	by	colors	and	plants	 
of	the	prairie.

creativity in design, while  
learning from Wright	Have	
students	designed	their	own	
window	to	be	a	creative,	yet	
abstract,	version	of	a	favorite	
object?	Does	their	window	 
share similar characteristics  
with	Wright’s	designs?

Quality of workmanship  
Regardless	of	whether	they	used	
the	paper	method	or	the	CAD	
method, did students create a 
quality-designed	window?	

  activity stePs

 1 Introduce the Chapter 17 vocabulary related to Frank Lloyd Wright and leaded  
glass window designs. Project Image Set 17.2 to the class that shows Wright’s 
abstract window design alongside an example of leaded glass with a realistic design 
not designed by him. Discuss Wright’s quotation and talk through some of the 
principles for his window designs, as presented in Chapter 17 of the student book.

 2 Explain that the students are to create a new abstract window design inspired by 
nature, by one of their favorite objects, or by an idea that is important to them. 
Wright was inspired by nature; your students may be inspired by anything: an object, 
a person, or an idea important to them. Just as with Wright’s designs, their window 
designs should be an abstract inspiration rather than a realistic representation. 
Remind students they are to use only simple geometric shapes. 

 3 Optional: Project Image Set 17.3 to the class which includes several examples of 
student work.

 PaPer version

 4 Distribute the materials. Students should work with colored paper and cut out and 
arrange various geometric shapes that will fit on the blank sheet of paper. The thin 
pre-cut black paper strips are to represent the caming, and the window design is to 
be glued together. 

 5 Pin up the work of several students. Spend a few minutes discussing how the 
student designs are similar to or different than the abstract designs of Frank Lloyd 
Wright. Refer back to Image Set 17.2 as needed.

  OR 

 caD version

 6 In a new CAD drawing, turn on the grid and snap settings. Create a rectangle 
measuring 7" × 9" (large enough to eventually fill an 8-1⁄2" × 11" sheet of paper)  
to represent the window frame.

 7 Using primarily the line, trim, and offset commands, each student should create a 
new window design. As an option, students can represent the came (the lead strips 
that hold the glass in place) by using a double line. 

  Rendering software can also be used to imitate sun shining through colored 
translucent glass.

 8 Pin up the work of several students. Spend a few minutes discussing how the 
student designs are similar to or different from the abstract designs of Frank Lloyd 
Wright. Refer back to Image Set 17.2 as needed.

THe elevATionP4 Fenestration 17
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PHOTOGRAPHY OF  FRANK LLOYD WRIGHT WINDOW ALONGSIDE 
A WINDOW BY ANOTHER DESIGNER

THE ELEVATIONP4 Fenestration 17

Long Activity

Robie House window designed by Frank Lloyd Wright (1906) with an 
abstract geometric pattern

“Madonna of the Flowers” window at Arlington Street Church, 
Boston (1899), designed by the Tiffany Studios with a realistic image
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image Set 17.2 – photograph of Frank Lloyd 
wright window alongside a window by another 
designer
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  The slope of a line or line segment describes how quickly the line rises or falls. The slope is sometimes 
the ratio of how much the line changes vertically to how much it changes horizontally.

  slope  =               , where (x
1 
, y

1 
) and (x

2 
, y

2 
) are points on the line.

  Here are a few sample lines and slopes:

  up is a positive direction
down is a negative direction
right is a positive direction
left is a negative direction

Math

y
1 

– y
2 

x
1  

– x
2

  Find the slopes of each of the following red and blue lines.
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red	slope	m	=	3	/	1	=	3 
blue	slope	m	=	-1	/	3

red	slope	m	=	-4	/	7 
blue	slope	m	=	-4	/	7

red	slope	m	=	3	/	2 
blue	slope	m	=	0

red	slope	m	=	1	 
blue	slope	m	=	-1
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  Frank Lloyd Wright thought very carefully about the angles he used in his designs for 
stained glass windows.

 5 Describe the angles of the lines on these two Robie House windows. 

 6 How many different angles can you identify? 

 7 Based on the drawing of the house, what other part of the Robie House has a similar slope 
as found in the window pattern? 

 8 Why do you think Wright chose this particular slope?
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the	angle	is	approximately	20	degrees;	he	also	used	90	degree	angles

only	one	angle	is	used

the	roof

Answers	will	vary.	If	students	have	read	through	Chapter	17,	they	will	know	that	Wright	wanted	
his	architecture	to	suggest	the	landscape	of	the	flat	Prairie;	the	low	roof	angle	and	the	angle	in	
the	windows	repeat	this	form	in	the	building.



The Architecture Handbook: A Student Guide to Understanding Buildings © 2007THe CHiCAGo ArCHiTeCTUre FoUndATion402

extensions
•	 Investigate window companies and other window types  

Have students visit the website of a window manufacturer such as Marvin, Milgard, 
Pella, or Anderson. What are the standard sizes and shapes of their windows?  
What different materials, patterns, features, and hardware are available? Students  
can choose windows from the website and design their own elevation, noting 
accurate dimensions.

•	 Window tessellations  
Have students design a window with a tessellated pattern. 

1 What is the significant new  
design that Wright used in the 
robie house windows? Wright	
based	the	pattern	of	the	windows	
on	geometric	forms.

2 What color did Wright use in  
the steffens house windows that  
was atypical of the Prairie period? 
Pale	blue.

3 explain why frank Lloyd Wright 
designed his own windows. Wright	
wanted	every	window	to	fit	into	
the	overall	look	of	his	buildings	
and	also	to	be	functional.	He	 
also	wanted	total	control	over	 
the	design	of	his	buildings.	

4 What is the relationship between 
the angles found on the robie  
house windows and the roofline of 
the home? they	share	the	same	
obtuse	angle.

5 in your own words, explain how the 
robie house windows gave privacy 
to mr. robie and his family inside 
the house. Answers	will	vary.	
student	answers	should	include	
some	explanation	about	how	the	
Robie	House	has	deep	overhangs	
that	cast	shadows	on	the	face	 
of	the	windows	and	prevent	the	
passersby	from	seeing	inside.	
Also,	they	may	explain	that	the	
reflections	from	the	many	
individual	pieces	of	glass	might	
distort	what	is	viewed	inside.

rEADing AnSwErS

•	 A brand new window type  
Students can design a new window type that opens and closes in a way that is 
different than any of the windows explored in Chapter 17. Where would this new 
window type be used? How does it operate? What are its advantages over current 
window types? 

•	 A house for my mother  
Author Beth Dunlop has written a book that looks at 25 homes designed by 
contemporary architects for their own families. 

 A House for My Mother: Architects Build for their Families, Beth Dunlop.  
New York: Princeton Architectural Press, 1999. NA720.D86

 A student can imagine their own mother or another loved one has commissioned 
them to design a new home. What would it look like? Would the elevation reflect  
who they are and what they value? How? Have students create simple sketches  
to explain their ideas.
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