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chem#istory

Fire has the ability to
mystify and amaze us and

also scare and horrify us. It

can heat our homes and
cook our food, but it can
also kill us. It is uncontrof-
lable and unforgiving when
not properly controlled,
and it can spread with
overwhelming speed when
conditions are favorable.
An unforgetiable display of
the power of fire took
place in my hometown of
Hariford, GT, on
July 6, 1944.

By Brendan Rimeiz

sauthern end of Hariford, and

the Ringling Brothers and Bar-
num & Bailey Gircus was in town
for two shows, which were to be
held under the big top,

The show began eight minutes
late at 2:23 pm on that fateful day,
Minutes later, a flame leapt up from
& side wall and quickly began to
burn the ent.

The fire started out small, but
as i gained =uygen and fuel, it grew
t0 the point whera 1t could be seen
ciearly by the audience. At first,

I t was a hot summer day in the

hitp:fichemistry.org/education/chemmatiers.htmi

many thought it was just part of the
show and did not realize that it
posed a life-and-death situation
untit it hit the roof and began to
spread rapidly.

Peaple began to panic and rush
for the exils. Because the walky1vs
around the tent were narrow, they
became crowded and chaotic. Ani-
rnal chutes also blocked many exits,

- and once paople realized this, they

had to turn around back into the
hediam. Within minutes the whole
roof was engulied in fire and the
main suppart poles began to give



A SURVIVOR'S STORY

My grandmother, 12-year-old Alice Linde was at the cir-
cus or the day of the fire. "l went to the fire with my oad,

way and collapse on the

peaple below. The melted

burning pieces of canvas

fell and stuck 10 people’s
i - I3

skin my younger brother, and sisters”, she recalls. “We sat up

Eventually, the tent
collapsed on all of those
inside. The incredible heat

high in the bleachers next to the circus band. While the
lion act was just getting over, | looked up over at the
reserved seating section of the tent and saw the ceiling on

cules. Water's polar nature
causes its molecules to
bond to each other betwesn
their positive and negative
ends.

Substances suci as
gasoiine and paraffin wax
are twdrocarbons, consist-
ing only of carben and

of the fire cremated many
of those who were killed.
Although many peaple did
survive, and there were
many amazing rescue sto-
ries, 167 died in iotal, and
pver 700 were injured.
How could something

like this have happened!?

Gasoline
and pnaraffin
Much of the blame for

t

i
the rapid spread of the fire |5 Y
and intense heat rests % j
squarely on the choice of |5 |
waterproofing agent for the | ¢

tent, Because World War Il |
was stili raging and the \ I
U.S. military needed as “3
many supplies as they
could get, the circus own-

ers weren's granted the use \

fire. | turned to my dad and yelled “Fire!”, and that is when
everyone around us fooked up and started to panic. My
dad sat us calmiy in the seats as he looked around. Next,
he gave us instructions to exit underneath the bleachers.
He dropped us one by one behind the bleachers and told
us to head for the nearest exit. | was to hold my 4-year-
old sister's hand as we ran toward the exit which
happened to be down the hallway of the circus
entertainers’ dressing rooms. Once oulside the
.~ door, | turned and realized that it was someone
¢ else’s hand | was holding and not my sister's.
She escaped safely with someone else. All
around us were the circus ententainers, some
actually naked because they ran out 50 quickly.
My dad quickly found us, and we stood oulside
to watch. Being only 12 at the time, it was a sad
and unforgettable sight to see all the entertainers
around crying and frenzied,” said Alice, who can
stift remember it vividly today.

hydrogen. Because carbon
and hydrogen have very
similar electronegativities,
carbon-hydrogen bonds
are noapolar, and the
wyarecarbon molecuies do
not have positively or neg-
atively charged ends.
Waler molecules would
rather adhere to them-
selves than to & nonpoiar
wax surfacs. This is why
water beads up on a water-
proofed tent. Paraffin is 2
greal waterproofing agant
on its own, but it is nor-
mally a solid, Gasoline is
used to dissolve paratfin,
so that the pasty mixture
can be “painted” or spread
on the tent.

/ A bad

of the safe waterproefing
zgsnt they had wanied. The owners would iater claim that because
thers was no other safe, effective means of wateroroofing a large
canvas, the circus owners had to rely on a mixture of paraffin wax
and pasoline to waterproof their tent. Although this mixture had
worked weli before, it was very flammable and had caught fire many
times before the Hartford fire. But if the owners were to hold shows
in the rain, to maximize their profits, they had to
rely on this flammable mixture,

Waterproofing

To understand waterproofing, you need
to understand water, As you know, water
molecules are cemposed of two atoms of
hydrogen and one atom of axygen.

Because of the different characteristics of
the oxygen and hydrogen atoms, the area
of the water molecule near the oxygen

atom is slightly negatively charged, and

the area near the hydrogen atoms is

slightéy positively charged. Molecules that
fave this type of charge separation are oalled polar mole-

combination

Because the whalg top of the tent was covered in the gasoling
and paraffin mixture, it provided a large amount of fugl; up to 800
pounds of paraftin wax and 6008 gallons of gasoline by some
accounts.
The two substances are combustible, but their properiss vary.
Although parafiin is combustible, it needs to be heated to busm.
Paratfin wax is the siow-burning fuel that keeps candles burning
for hours. But you can drop a cigarette or matgh
next to paraffin and not have it ignite.
{asaling, on the other hand, is
_ very fiammable, which means it pas
£ ailow flash point and is easily ig )
£ The flash pointis the lowaest temperz-
£ tyre at which a liquid can form an
£ ignitable mixture in air near the surface
£ of the liguid. The tower the flash point,
5 the easier it is to ignite the material.
Gasoline has a flash point of =40 °C and is
more flammzsle than paraffin wax which
has a flash point of 204-271 °C.
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Gasoline provided the {lammable vapor that started the fire
and heated the paraffin, which, in {urn, ignited and keat the tent
burning.

Problems fighting the fire

The reaction that took place in this event is classified as a
combustion reaction. In a combustion reaction, 2 compound or
element, in this case, gasoline and paratfin, reacts with oxygen to
release energy rapidly in the form of heat and light, hence, the fire.
Besause the tent was outside and there was pleniy of available
oxygen, the fire spread quickly.

Similar to
napalm, when
a small amount
k of the lent
waterpronfing
agent is
ignited; it
rapidly drips
and spreads a
sustained fire
down 2 stick,

' he paraﬁm and gasohne mixture used to
waterproof the tent shares some simi-
larities with a natorious substance, Ever
heard of napalm? It's best known for lié"‘
use in bombs
during the fire~ }
bombing of
Tokyo, Japan,
' and Dresden,
Germany, dur-
ing World War - il
Il as weil as, S
iscovered that traditional
e and burn too quickly to
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As mentioned before, gasoline and paraffin are beth nonpolar
and mix together well, but they don't mix well with polar water.
This caused a great setback for those who tried to put the fire out
using the fire hoses and dousing the flames with buckets of water.
The flaming mixture of parafiin and gasoline simply floated cn the
water and continued to burn, Ir fact, the flowing water actually
spread the fire around and worsened the situation.

The fire needed to be smathered or cooled, but water could do
neither, and modern equipment and fire-fighting foams (see Chem-
Matters, April, 2081} were not available at that time. This made it
viriually impossible for the firefighters to extinguish the fire.

Aftermath

immediately after the disaster,
Ringling Brothers and Barnum &
Bailey Circus announced that it
would not use the big top tents
uniif they could be rebuilt and fire-
proofed. By tha time of this
announcement, they had already
purchased a waterproofing agent
that was also fireproct. Hoaper Fire
Chisf fireproofing was purchased
hy the circus and used
1o fireproof the side
walls of the dressing
rooms and sideshow
tents. The substance
was a thick, milky
sebstance that had
been successiully
used by the U.S. military to fire-
proof truck and boat covers. it was
advertised as waterproof and resis-
tant to mildew. The advertisements
pointed out that “...for nearly a
minute a blowtorch was applied to
a section aof the chemically treated
sideshow tent. As the first flames
touched the canvas, it began to
glow a Dright red ... . When the
flame was removed the glow died
out, leaving a blackened charred-
edge hole in the fabric.™”

it stil would be a long time ..
until Ringiing Brathers and Barmim
& Bailey Circus would overcome
the bad publicity from the fire.
After the fire they were sued and
ended up paying 10 years’ worth of
prafits o fulfill claims by the vic-
tims’ families. The company never
fully recovered from the fire and its




repercussions. Shartly after the fire, it stopped using big tops and
tents for the circus shows, Instead, the circus company decided to
perform in arenas and stadiums. In 2000, the Ringling Brothers
and Barnum & Bailey circus was preparing to tour the United
States uncer a tent for the first ime in mere than 40 years. Since
the fire, Connecticut and many other states have passed fire pre-

\S
COLLOIDAL DISPERSIONS—

OIL AND WATER MIX!?

F nstead of dissolving paraffin or some other oil-

=+ hased waterproofing agent in gasoline, why not
1 disscive it in water instead? Water is cheap and,

most imporiantly, nonflammable. But is this possi-

ble? You've probably alrezdy heard that “like dissolves
like™ or the more common “oil and water don't

mix." Sometimes, this helpful rule isn’t
exactly true.

In the presence of soap sciution,
oil from your clothing can be drawn
into water to form a colloid. A cal-
loid essentially consists of pani-
cles of one substance dispersed
throughout another. Scap mole-
cules are able to form spherical
struciures in water, known as
micetles, with hydrophobic
(water-fearing) tail interiors and
hydrophilic {(water-loving) head
exteriors. A soap miceile, with an oil
droplet in its center, can remain sus-
pended in water indefinitely.

The difference between a
solution and a coiloid is some-
what arbitrary. In a solution, the
ditferent ingredients dissolve
into tiny particles less than
1 nanometer {nm) in diameter.
In a typical stable colloid, the
particles are larger, up to 100 nm, although they are still
invisible without an optical microscope,

Milk is a familiar liquid-in-liquid dispersion {(emul-
sion) of protein and fat in water. In fact, before commer-
cial paint was available, peoplelzsed to paint their
houses with homemade formulations of milk, lime
{CaCO0z3), and available pigments. Depending on the num-
ber of coats given to bare wood, milk paint can be a very
water-resistant coating.

The exact ingredients of Hooper Fire Chief Fire-
proofing are unknown today, but the description of it as
a thick milky substance suggests that it was similar to
water-based paint, which is a solid-in-liquid coiloid.

A soap micelle, with an oil
droplet in the center, can
remain suspended in water
indelinitely, Withou! sosp,
the droplet woeld merge with
others of its kind, making 2
targe poo! of insoluble ail.

vention laws that
strictly regulate the
way Sircus {ents are
construcied.

Many questions
remmain about how
the fire started. To
this day, no one is
really guite sure
about how or where
the fire started.
Many blams a care-
lessly tossed match
or cigaretie. Still oth-
ers, think i was
arson. in 1950, a
mentally unstable

man named Robert 0. Segee
¢laimed he staried the fire, but Con-
necticut investigators were aever able to prove
that he was in the state that day, and he later
recanied. We may never know who or what
started this disaster.

The fire is still a very painful mem-
ory in Hartlard. Almast all of the 167 vic-
tims of the fire wers 2ventually
identified, yet six reman unidentified o
this day.

After B0 years, a monument at the
site of the fire will finally be erected for
the victims. On July 6, 2004, | joined with
my high school chemistry teacher, Ms.
Coan, survivars, and the citizens of Hartford
to ramember The Great Hartford Circus Fire anc
to break ground for the ngw mamorial.
This tragedy should never be forgotten. A

Mayar Perez ol
Hartiord at the
dedication of

the memorial.

Brendan Rimelzis a high school junior at East Catholic High Schoal in
Manchester, CT. He enjoys wriling about chemistry and sparis. He would like
ta thank his chemistry teacher, Mrs. Amy Coan, for all of her assistance.

FURTHER READING
O'Nan, Stewart. The Circus Fire. First Anchor Books: New York, 2000,
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