3 EN GI N E E RI N G MARV EL S

3–5

6–12

Chicago hosted two World’s Fairs just 40 years apart. Both exhibitions
featured technology displays and sights previously unseen, but which are
still used today. The 1893 Columbian Exposition, or World’s Fair, debuted
Mr. Ferris’s great wheel. The modern wheel on Chicago’s Navy Pier, just
a few miles from its debut location, pays homage to the original. The 1933
Century of Progress World’s Fair brought to life “dream cars” and “homes
of tomorrow” for thousands of visitors to this dynamic display of culture and
technology, and homes throughout the world don features proposed in the
“Rainbow City”. In addition to the two themes suggested below, consider the
many STEM-based articles in The Illinois Chronicles as a snapshot of 200 years
of Illinois engineering marvels.
DATE: 1893, WORLD’S COLUMBIAN EXPOSITION
ARTICLE: “A MODERN WONDER OF THE WORLD”

3–5
SC IE NC E S TA N DA R DS
3–5-ETS1-1: Define a simple design problem reflecting a need or a want that
includes specified criteria for success and constraints on materials, time, or cost.
3–5-ETS1-2: Generate and compare multiple possible solutions to a problem based
on how well each is likely to meet the criteria and constraints of the problem.
3–5-ETS1-3: Plan and carry out fair tests in which variables are controlled and
failure points are considered to identify aspects of a model or prototype that
can be improved.

AC TI V I T Y

•	Explore the engineering principles which formed the basis of the Ferris Wheel.

How did Mr. Ferris engage in the design and engineering process? What trials and
previous designs existed? How did he choose materials and what skills did his
laborers need to execute his plan? Integrate the Arts: design a poster or
advertisement encouraging fair-goers to give The Great Wheel a whirl!
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ENGINEERING MARVEL DEFIES NATURE
THE WATERS of the Chicago River are today
flowing AWAY from Lake Michigan – and that’s the
way they are going to remain, writes our engineering
correspondent, January 3, 1900.
In one of the largest earth-moving operations
ever undertaken in America, the river now empties
into the new Chicago Sanitary and Ship Canal with
a series of giant locks used to increase the flow from
Lake Michigan.
In a remarkable feat of engineering, this
has permanently reversed the flow in an effort
to end the threat of water-borne diseases
from drains and sewers. City leaders took the
momentous decision after previous projects

failed to fully tackle the filthy state of the river.
As Chicago booms, sewage and factory waste
continues to blight the river while polluted drinking
water is still claiming lives.
A series of water intake “cribs” for Chicago’s
water supplies were built in Lake Michigan far
away from its polluted shoreline, and brought some
improvement, as did the closure of all shoreline
sewage outlets around the time of the World’s
Columbian Exposition.
The river was first reversed nearly 30 years ago but
the flow could revert to its natural direction when
overwhelmed by storms. Heavy rains 15 years ago
washed refuse out into the lake, raising fears that

sewage might one day reach the water intakes, and
cause a disease epidemic.
City leaders say the 28-mile canal, which connects
to the Des Plaines River, guarantees that even in the
worst weather, the river can now always flow away
from the lake. The new canal is deeper and wider
than the old Illinois and Michigan Canal, allowing
larger ships to navigate between the Great Lakes
and the Mississippi River, a further boost for trade
across the continent.
But this engineering triumph has not been met
with universal approval. The State of Missouri is
threatening to bring a court action against Illinois to
stop any sewage getting into the Mississippi River.

A MASTERPIECE OF ARCHITECTURE
By our city editor
May 2, 1893

C

HICAGO CAME of age as a
great international city
yesterday when the World’s
Fair opened to delighted crowds
with magic, razzamatazz, and
stunning innovations that preview
the next century.
The first World’s Columbian
Exposition, held to celebrate the
400th anniversary of Christopher
Columbus’ arrival in the New
World, was instantly acclaimed a
“modern wonder of the age” with
around 200 buildings dedicated
to displays from every corner of
the globe.
Under the supervision of works
director Mr. Daniel Burnham, the
temporary structures have been
covered in plaster and painted
white to gleam in the sun. This
“White City” is illuminated at
night to breathtaking effect by
hundreds of electric lights.
There has been nothing like it
seen in America. Visitors were
visibly awestruck yesterday.
After the U.S. Congress
authorized a world’s fair, Chicago

WONDERS AND HORRORS

beat a campaign by New York City
to stage it. Yesterday, the
fairgrounds, sited on a converted
two-mile swamp on the shores of
Lake Michigan, were officially
opened by President Cleveland.
Their scale must be seen to be
believed. Most states and 46
nations have exhibits. California’s
features a knight on horseback
made entirely of prunes.
There are snake-charmers,
Venetian gondolas, German
artillery, and even a replica Viking
ship. A belly-dancer beguiled
crowds yesterday in the Streets of
Cairo exhibit. At least 3,000
drinking fountains have also been

installed around the grounds. In
Midway Plaisance stands an
imaginative “Eskimaux Village,”
while Mrs. Bertha Palmer’s
Woman’s Building is located
nearby.
It is the technical innovations
which stole the show yesterday,
among them the first steam
turbine and an electric train.
Visitors also got a taste for the
new snack food called “popcorn.”
Star attraction is the giant
wheel, an engineering marvel and
world-first, built by Mr. George W.
Ferris. Immediately labeled the
“Ferris wheel,” it surely rivals the
Paris exposition’s Eiffel Tower.
The 264-feet-high wheel
carries 36 cars, each holding up
to 60 people. Its axle alone weighs
70 tons and thus ensures the
wheel is strong enough to lift as
many as 2,000 people at a time
high above the fairgrounds.
The fair is not without its
controversy. Miss Ida B. Wells,
the civil rights campaigner, has
arrived in Chicago to protest the
exclusion of exhibits from African
Americans unless approved by allwhite committees. Department

store owner Mr. Marshall Field
has pledged he is ready to donate
funds for a museum to house some
of the wonderful artifacts that will
be left behind when the fair closes
in October.

Death of a Monster
CRAZED SERIAL killer H. H.
Holmes was hanged yesterday for
the murder of a longtime
colleague, but investigators
believe his horrendous crimes
may have resulted in the deaths
of dozens more victims, writes our
crime correspondent, May 8, 1896.
The former medical graduate
moved to Chicago, and opened
a hotel in Englewood in which
he built a labyrinth of rooms
and stairways, some leading to
nowhere.
The hotel has come to be
known as “Murder Castle” after
it emerged that he had been doing
away with his mainly female staff
and guests, often selling their
body parts to medical schools to
conceal the evidence.
“I was born with the devil in
me,” he once said.

1890s

By our arts correspondent
December 30, 1904

A

SPRINGFIELD MANSION built for a
wealthy heiress and socialite is being
hailed as a showcase for the genius of
Chicago-based Mr. Frank Lloyd Wright and
his “Prairie” style of architecture.
Experts say that the 35-roomed Illinois
building is Mr. Wright’s masterpiece. Inspired
by Midwest landscapes, it features such
“signature” touches as low-angled roofs and

DAWNING OF A NEW CENTURY

art-glass windows displaying chevrons that
evoke prairie sumac trees, along with bold
lines and geometric shapes.
The interior has open spaces more suitable
for modern American lifestyles than
traditional grand houses, and includes
large interconnecting reception areas for
entertainment—it even has galleries for
musicians to play to guests below.
The house took two years to build after it
was commissioned by Mrs. Susan Lawrence
Dana, a widow, who has now staged a festive

party to show off her magnificent new home
to the elite of Illinois society.
Mr. Wright, the rising star of a new movement
in architecture, was asked to remodel her
family’s home but the design and rebuild went
far beyond that, and have effectively created
an entirely new house.
One expert predicted Mr. Wright’s American
style will make him internationally famous,
and that house builders up and down the
country and around the world will come to
adopt many of his novel design features.

1900s

DATE: 1933, A CENTURY OF PROGRESS WORLD’S FAIR
ARTICLE: “RAINBOW CITY, SHOWCASE FOR THE MODERN WORLD”

6–12
STANDA R DS
SCIENCE STANDARDS
MS-ETS1-1: Define the criteria and constraints of a design problem with sufficient
precision to ensure a successful solution, taking into account relevant scientific
principles and potential impacts on people and the natural environment that
may limit possible solutions.
MS-ETS1-2: Evaluate competing design solutions using a systematic process to
determine how well they meet the criteria and constraints of the problem.
MS-ETS1-3: Analyze data from tests to determine similarities and differences
among several design solutions to identify the best characteristics of each that
can be combined into a new solution to better meet the criteria for success.
MS-ETS1-4: Develop a model to generate data for iterative testing and
modification of a proposed object, tool, or process such that an optimal design
can be achieved.
SOCIAL SCIENCE STANDARDS
SS.H.1.6–8.LC: Classify series of historical events and developments as examples
of change and/or continuity.
SS.H.2.9–12: Analyze change and continuity within and across historical eras.
SS.H.6.9–12: Analyze the concept and pursuit of the American Dream.

AC TI V I T IE S

•	Evaluate which technologies showcased at the fair came into use, which did not,
and why? Do you know anyone with a personal helicopter pad, for instance?
	
• Explore what has changed about a particular device or tool from 1933 to today.
For example, what features did Cadillac unveil in 1933 and what features are

they advertising in commercials and at car shows today?
	
If you were to design a home (or city) of the future, what features or inventions
might you dare to dream and incorporate into your design? Consider all three
major design principles—aesthetics, function, and innovation—in your proposal.
	
Imagine you are the lead planner in designing the next Century of Progress World’s
Fair. Propose exhibits for the fair demonstrating forthcoming or new technologies.
	
Invite guest speakers to illustrate how their company incorporates aesthetics,
functions, and innovation into their product(s).

•
•
•
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MASSACRE ON ST. VALENTINE’S DAY
By our crime correspondent
February 15, 1929

T

HE COLD-blooded murder
of seven men gunned down
on Chicago’s North Side
yesterday morning is now believed
to be the violent result of a power
struggle between rival gangs for
control of illegal liquor supplies
in the city.
The men were shot at around
10:30 a.m. in a warehouse in the
Lincoln Park neighborhood. Two
of the four shooters were said to
be dressed in fake police uniforms.
Sub-machine guns were among
the weapons used by the
gangsters.
The victims are understood to
include members of George

“Bugs” Moran’s North Side Gang.
They are believed to have been
lured to the garage with the
promise of an illegal shipment of
whiskey.
One of the victims survived the
shooting but died three hours
later. He was questioned by police
but refused to identify the killers.
He had received no less than 14
bullet wounds. However, when
asked who shot him, he replied:
“No one shot me.”
The only survivor is a dog
named Highball, owned by an
associate of the Moran gang.
The massacre has all the
hallmarks of gangster Al “Scarface”
Capone (pictured above),
increasingly seen as America’s
Public Enemy Number 1.

Capone, who is currently in
Miami, appears to have resorted
to mob violence after Moran
started to muscle in on his
organization’s numerous
criminal activities.
Police believe Moran himself
was the main intended target but
he was not there. He has not been

RAINBOW CITY, SHOWCASE FOR THE MODERN WORLD
By our technology editor

PROHIBITION AND PROGRESS

and came to Chicago after accepting
an earlier post at New York City’s
Columbia University.
According to friends, he has
modestly described his reactor as a
“crude pile of black bricks and
wooden timbers.”
Experts said last night that Mr.
Fermi’s breakthrough opened up the
possibility of a world powered by
cheap nuclear energy. But they also
cautioned that his research could be
used to develop nuclear weapons with
the potential to destroy the planet.
Since entering World War II a year
ago, the U.S., along with its Allies, is
increasingly worried that Nazi
Germany may be developing
a nuclear weapon.
The Allies are racing to develop
such a device first, and Mr. Fermi is
certain to be at the heart of its
development.

MIRACULOUS MOLDY MELON
MEDICINE FROM ROTTEN FRUIT SET TO SAVE ALLIED LIVES

May 28, 1933

T

HE CENTURY of Progress
International Exposition
opened its gates to visitors
in Chicago yesterday, delighting
them with “dream cars” and
“homes of tomorrow” among
many futuristic exhibits.
The World’s Fair, created to mark
Chicago’s first recognition as a town
in 1833, is sited on over 400 acres
of land along Lake Michigan’s shore.
At a spectacular opening event
last night, lights were activated
when the star Arcturus was
detected in the sky, chosen
because its rays began their
journey at about the same time as
Chicago’s previous World’s Fair
in 1893. The fairground buildings
are multi-colored to create a
“Rainbow City” in contrast to
1893’s “White City.” Visitors are
moved around the site in special
Greyhound buses.
The fair is a showcase for the
latest advances in science and

Nuclear Age dawns
AN ITALIAN-BORN physicist at
the University of Chicago has created
the world’s first nuclear reactor,
writes our science correspondent,
December 3, 1942.
The Chicago Pile-1 research reactor,
containing 45,000 graphite bricks and
fueled by the radioactive element
uranium, yesterday achieved a selfsustaining nuclear chain reaction that
will go down in history as a major
scientific breakthrough.
Until now, Mr. Enrico Fermi’s
work beneath the stands of the
university’s Stagg Field has been
kept secret, and details remain
understandably sketchy. He is
thought to have tested atomic theory
by splitting atoms, and has succeeded
in releasing nuclear energy.
Awarded the Nobel Prize in
Physics, Mr. Fermi left fascistcontrolled Italy for the United States,

seen since the shootings and may
have fled the city in fear for his life.
The FBI has so far been reluctant
to get involved in bringing
gangsters to justice but this latest
outrage is certain to change all
that. There are growing demands
that Capone be brought down by
Federal agents.
Illinoisans, meanwhile, are
tiring of Prohibition, which has
banned alcoholic beverages across
America but also helped ruthless
gangs get rich from illegal supplies.
One gang leader, Charlie
Birger, was recently hanged after
going to war against rivals in
south Illinois. At one stage, the
smuggler used armored “tanks”
built from converted trucks to
mount his attacks.

By our science editor
October 1, 1943

A

technology, particularly
transport. Cadillac and Lincoln
are unveiling their “dream cars”
while railroad companies are
exhibiting the new era of
streamlined trains.

The popular “homes of
tomorrow” displays suggest a
future of dishwashers and air
conditioning. The German “Graf
Zeppelin,” the world’s largest
airship, is scheduled to fly over

Chicago, although it can expect a
mixed reception. Many are
unhappy with its association with
German Chancellor Herr Adolf
Hitler’s controversial and brutal
rise to power.

1920s–1930s

REVOLUTIONARY antibacterial drug is certain to
become as indispensable to
the Allied war effort as any
weapon, U.S. military chiefs
predicted yesterday. The fungus
needed to mass-produce penicillin
has been successfully isolated—
from a moldy cantaloupe in a
Peoria grocery store.
The discovery of penicillin by
Scotsman Alexander Fleming
more than a decade ago received
limited attention at the time.
However, World War II has since
created an urgent need for
antibacterials to combat diseases
and infected wounds.
Finding the right fungus to make
sufficient quantities has eluded
scientists—until now. Thanks to
the tireless work of the U.S.

SCIENCE GOES TO WAR

Department of Agriculture’s
research laboratory in Peoria, a
“super mold” has been found
capable of treating wounds as well
as a wide range of life-threatening
illnesses.
The ingenius Peoria scientists
first tried to mass-produce
penicillin using a syrupy byproduct of cornstarch often
dumped by local corn mills into
the Illinois River. Although it
upped the yield, they concluded
that a more resilient mold was
needed to maximize results.
Mycologist Kenneth Raper led
the hunt for this tougher strain,
ordering the U.S. Army Transport
Command to collect new mold
samples wherever they traveled
in the world.
Peoria staff were also told to
collect samples locally. Raper
spent weeks sifting through
decaying fruits, old cheeses,

breads, meats, and soil samples,
and finally came upon a mold on
an overripe cantaloupe that was
50 times more potent than
anything else previously tested.
It is said to have been brought
in by a lab technician, now called
“Moldy Mary.” After cutting the
precious mold off the rind, staff
are understood to have sliced up
the “miracle melon” and
unceremoniously eaten it.
Military chiefs said yesterday
the pharmaceutical industry was
ready to begin producing
millions of units of penicillin for
the U.S., British, and other Allied
armies. The antibacterial drug
is expected to save many lives in
wartime, and beyond.
They added that Nazi
Germany’s forces will have to rely
on less effective sulfa drugs, which
means higher fatalities and longer
recovery times for their wounded.

1940s
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By our city editor
May 2, 1893

C

HICAGO CAME of age as a
great international city
yesterday when the World’s
Fair opened to delighted crowds
with magic, razzamatazz, and
stunning innovations that preview
the next century.
The first World’s Columbian
Exposition, held to celebrate the
400th anniversary of Christopher
Columbus’ arrival in the New
World, was instantly acclaimed a
“modern wonder of the age” with
around 200 buildings dedicated
to displays from every corner of
the globe.
Under the supervision of works
director Mr. Daniel Burnham, the
temporary structures have been
covered in plaster and painted
white to gleam in the sun. This
“White City” is illuminated at
night to breathtaking effect by
hundreds of electric lights.
There has been nothing like it
seen in America. Visitors were
visibly awestruck yesterday.
After the U.S. Congress
authorized a world’s fair, Chicago

WONDERS AND HORRORS

beat a campaign by New York City
to stage it. Yesterday, the
fairgrounds, sited on a converted
two-mile swamp on the shores of
Lake Michigan, were officially
opened by President Cleveland.
Their scale must be seen to be
believed. Most states and 46
nations have exhibits. California’s
features a knight on horseback
made entirely of prunes.
There are snake-charmers,
Venetian gondolas, German
artillery, and even a replica Viking
ship. A belly-dancer beguiled
crowds yesterday in the Streets of
Cairo exhibit. At least 3,000
drinking fountains have also been

installed around the grounds. In
Midway Plaisance stands an
imaginative “Eskimaux Village,”
while Mrs. Bertha Palmer’s
Woman’s Building is located
nearby.
It is the technical innovations
which stole the show yesterday,
among them the first steam
turbine and an electric train.
Visitors also got a taste for the
new snack food called “popcorn.”
Star attraction is the giant
wheel, an engineering marvel and
world-first, built by Mr. George W.
Ferris. Immediately labeled the
“Ferris wheel,” it surely rivals the
Paris exposition’s Eiffel Tower.
The 264-feet-high wheel
carries 36 cars, each holding up
to 60 people. Its axle alone weighs
70 tons and thus ensures the
wheel is strong enough to lift as
many as 2,000 people at a time
high above the fairgrounds.
The fair is not without its
controversy. Miss Ida B. Wells,
the civil rights campaigner, has
arrived in Chicago to protest the
exclusion of exhibits from African
Americans unless approved by allwhite committees. Department

store owner Mr. Marshall Field
has pledged he is ready to donate
funds for a museum to house some
of the wonderful artifacts that will
be left behind when the fair closes
in October.

Death of a Monster
CRAZED SERIAL killer H. H.
Holmes was hanged yesterday for
the murder of a longtime
colleague, but investigators
believe his horrendous crimes
may have resulted in the deaths
of dozens more victims, writes our
crime correspondent, May 8, 1896.
The former medical graduate
moved to Chicago, and opened
a hotel in Englewood in which
he built a labyrinth of rooms
and stairways, some leading to
nowhere.
The hotel has come to be
known as “Murder Castle” after
it emerged that he had been doing
away with his mainly female staff
and guests, often selling their
body parts to medical schools to
conceal the evidence.
“I was born with the devil in
me,” he once said.

1890s
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MASSACRE ON ST. VALENTINE’S DAY
By our crime correspondent
February 15, 1929

T

HE COLD-blooded murder
of seven men gunned down
on Chicago’s North Side
yesterday morning is now believed
to be the violent result of a power
struggle between rival gangs for
control of illegal liquor supplies
in the city.
The men were shot at around
10:30 a.m. in a warehouse in the
Lincoln Park neighborhood. Two
of the four shooters were said to
be dressed in fake police uniforms.
Sub-machine guns were among
the weapons used by the
gangsters.
The victims are understood to
include members of George

“Bugs” Moran’s North Side Gang.
They are believed to have been
lured to the garage with the
promise of an illegal shipment of
whiskey.
One of the victims survived the
shooting but died three hours
later. He was questioned by police
but refused to identify the killers.
He had received no less than 14
bullet wounds. However, when
asked who shot him, he replied:
“No one shot me.”
The only survivor is a dog
named Highball, owned by an
associate of the Moran gang.
The massacre has all the
hallmarks of gangster Al “Scarface”
Capone (pictured above),
increasingly seen as America’s
Public Enemy Number 1.

Capone, who is currently in
Miami, appears to have resorted
to mob violence after Moran
started to muscle in on his
organization’s numerous
criminal activities.
Police believe Moran himself
was the main intended target but
he was not there. He has not been

seen since the shootings and may
have fled the city in fear for his life.
The FBI has so far been reluctant
to get involved in bringing
gangsters to justice but this latest
outrage is certain to change all
that. There are growing demands
that Capone be brought down by
Federal agents.
Illinoisans, meanwhile, are
tiring of Prohibition, which has
banned alcoholic beverages across
America but also helped ruthless
gangs get rich from illegal supplies.
One gang leader, Charlie
Birger, was recently hanged after
going to war against rivals in
south Illinois. At one stage, the
smuggler used armored “tanks”
built from converted trucks to
mount his attacks.

RAINBOW CITY, SHOWCASE FOR THE MODERN WORLD
By our technology editor
May 28, 1933

T

HE CENTURY of Progress
International Exposition
opened its gates to visitors
in Chicago yesterday, delighting
them with “dream cars” and
“homes of tomorrow” among
many futuristic exhibits.
The World’s Fair, created to mark
Chicago’s first recognition as a town
in 1833, is sited on over 400 acres
of land along Lake Michigan’s shore.
At a spectacular opening event
last night, lights were activated
when the star Arcturus was
detected in the sky, chosen
because its rays began their
journey at about the same time as
Chicago’s previous World’s Fair
in 1893. The fairground buildings
are multi-colored to create a
“Rainbow City” in contrast to
1893’s “White City.” Visitors are
moved around the site in special
Greyhound buses.
The fair is a showcase for the
latest advances in science and

PROHIBITION AND PROGRESS

technology, particularly
transport. Cadillac and Lincoln
are unveiling their “dream cars”
while railroad companies are
exhibiting the new era of
streamlined trains.

The popular “homes of
tomorrow” displays suggest a
future of dishwashers and air
conditioning. The German “Graf
Zeppelin,” the world’s largest
airship, is scheduled to fly over

Chicago, although it can expect a
mixed reception. Many are
unhappy with its association with
German Chancellor Herr Adolf
Hitler’s controversial and brutal
rise to power.

1920s–1930s

