
Susanne A
shby

A
 N

ew
 R

egim
e

T
he Beginning of Supersonic Flight



A
ll pho

to
s used co

urtesy o
f:

N
A

SA
 D

ryden Flight R
esearch C

enter

http://w
w

w
.dfrc.nasa.gov/gallary/photo

Edw
ards A

ir Force Base

http://afftc.edw
ards.af.m

il:80/history/docs_htm
l/people/yeager_biography.htm

l

S
usanne A

shby - A
uthor

A
m

berlee C
haussee - D

esign, G
raphics &

 L
ayout

C
opyright Pending

M
ay, 2000

produced by

A
m

es R
esearch C

enter
N

ational A
eronautics and Space A

dm
inistration

M
offett Field, C

A

T
his bo

o
k is to

 be used w
ith the M

ini-Literature U
nit as a

part o
f the R

egim
es o

f Flight O
nline C

urriculum
 series.



he A
ir Force C

aptain stood alone on the desert
runw

ay and w
atched as the sun opened its arm

s slow
ly to

the earth from
 the eastern sky.  T

he C
aptain and the

experim
ental aircraft w

ere both ready for another flight
test.  Lives had been lost before in the quest to cross
the barrier from

 subsonic to supersonic flight. Backed
by a team

 of engineers and aeronautical researchers, the
tim

e had com
e to solve the problem

 of supersonic flight.  T
hey

knew
 the risks, but this tim

e they w
ere ready to break the sound barrier.

T
he pink and orange hues chased aw

ay the blackness of the long night to reveal w
hat

w
ould be the daw

n of a new
 era.
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enturies before, N
ew

 W
orld explorers in

w
ooden ships had stood at a sim

ilar point in tim
e.

T
hese bold explorers had to convince the royal

courts of Europe that the vast ocean betw
een

Europe and the Indies could be crossed. T
hey

had to persuade the m
onarchs to invest in the

research needed to m
ake the crossing: ships,

m
aps, m

apm
akers, peo

ple,
supplies and equipm

ent. T
hey

then had to prove that the
barrier, the ocean, could be

safely overcom
e. A

 few
 still

believed the w
orld w

as flat and that such a trip w
ould

bring only death. O
thers believed that the m

apping
calculations for trips such as these w

ere incorrect
and that the distance w

ould be too great for the
ships sailing at that tim

e. M
ost did believe that this

obstacle, the vast ocean, w
as im

possible to cross.
T

hey believed that lives w
ould be lost attem

pting to
break this barrier.
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he B-29 Super Fortress
rum

bled loudly dow
n the desert

runw
ay that crisp and clear

m
orning of O

ctober 14, 1947.
T

his m
othership w

as carrying in
its belly a secret cargo; the rocket
pow

ered Bell X
-1 aircraft. Inside

the “G
lam

orous G
lennis” (as

the X
-1 w

as affectio
nately

nicknam
ed) w

as C
aptain C

harles
Yeager. H

e w
as kno

w
n as

“C
huck” to all that w

orked w
ith

him
 on this project. H

e w
as a test

pilo
t fo

r N
A

C
A

, the
N

ational A
dvisory

C
o

m
m

ittee
for A

eronautics.
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he usually indifferent blue sky, hovered anxiously
above the desert floor as the B-29 shook loose the bonds
of Earth and cruised undisturbed to an altitude of 20,000
feet. T

his w
as the X

-1’s ninth test flight, and C
aptain Yeager

had total confidence in its design and structure. For the flight
test that day he w

as scheduled to reach .97 M
ach, that is,

just under the speed of sound.

A
sked by the pilot of the B-29, Bob C

ardenas, if he w
as ready, C

aptain Yeager nodded his
helm

eted head, “Yes, let’s get it over w
ith!”
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he B
-29 dropped its historic cargo

from
 20,000 feet. T

he dive speed w
as too

slow
 and the X

-1 w
as im

m
ediately throw

n
into

 a stall. Yeager w
restled w

ith the
control w

heel w
hile the rocket plum

m
eted

five hundred feet. Finally, he righted the X
-1

nose dow
n and picked up speed. H

e began
firing each of the four rocket cham

bers one
at a tim

e.
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he X
-1 clim

bed at a speed of .88
M

ach. A
s the pressure w

aves ham
m

ered the
aircraft, the X

-1 shook violently from
 the

invisible blow
s. C

aptain Yeager expected this
reaction. H

e quickly flipped the stabilizer
sw

itch and m
ade a few

 adjustm
ents to the

X
-1’s co

ntro
ls. T

he aircraft’s co
urse

sm
o

o
thed o

ut and Yeager co
uld easily

handle the controls once m
ore. H

e w
as now

at 36,000 feet and the B-29 had been left
far behind. Yeager continued to clim

b to
40,000 feet at a speed of .92 M

ach. H
e

leveled off at 42,000 feet. C
aptain Yeager

activated the sw
itch for rocket cham

ber
three and w

as im
m

ediately propelled to .96
M

ach. T
he ride w

as surprisingly sm
ooth considering that the aircraft w

as traveling nearly as
fast as the speed of sound. H

e next ignited the fourth rocket.

Suddenly, the M
ach needle danced excitedly back and forth on the m

eter. It edged up to .965
M

ach and then it tipped off the scale!
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ctober 14, 1947 w
as officially the beginning of supersonic flight. T

he story, how
ever,

really began years earlier w
ith W

orld W
ar II pilots. T

hese fighter pilots flying Spitfires and
M

ustangs  noticed that w
hen flying at speeds around 545 m

iles (880 km
) per hour, their

aircraft suddenly becam
e difficult to control. T

he airplanes w
ould violently shake and

som
etim

es break apart in m
idair. T

his led to the belief by experts that som
e kind of invisible

barrier existed. T
hey thought no aircraft could safely fly through this “sound barrier.”

S
pitfire

M
U

S
TA

N
G

7



esearchers realized
that w

ith the new
 jet engine

d
esign 

being 
d

evelo
ped

,
hum

ankind w
ould be capable of

flying at speeds faster than the
speed of sound (M

ach 1). Little
w

as know
n about flying at this

new
 regim

e. T
he w

ind tunnels
in operation at that tim

e could
not create good quality airflow
near the speed of sound. T

he
engineers at B

ell A
ircraft

C
orporation had little research

data that they co
uld use to

m
ake 

the 
first 

specially
designed supersonic aircraft.
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ore im
portantly, the aerodynam

ic theories in
those days could not be used to describe how

 air flow
s

around an airplane as it flies close to the speed of
sound. T

he speed of sound is called M
ach 1. T

he actual
speed varies from

 760 m
iles (1,223 km

) per hour at
sea level to 660 m

iles (1,062 km
) per hour at 36,000

feet (11,000 m
eters). A

t M
ach 1, the airflow

 around
the aircraft acts differently than at slow

er speeds.
A

s the aircraft m
o

ves thro
ugh the air it m

akes
pressure w

aves as it travels. T
hese pressure w

aves
stream

 out aw
ay from

 the aircraft at the speed of
sound. T

his w
ave acts just like the ripples through w

ater
after a stone is dropped in the m

iddle of a still pond.A
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t M
ach 1 or during transonic speed the aircraft actually catches up w

ith its ow
n

pressure w
aves. T

hese pressure w
aves turn into one big shock w

ave. It is this shock w
ave

that buffets the aircraft.  T
he shock w

ave also creates high drag on the aircraft and slow
s

the aircraft’s speed. A
s the aircraft passes through the shock w

ave it is m
oving faster than

the sound it m
akes. T

he shock w
ave form

s an invisible cone shape. W
hen the shock w

ave
hits the ground it causes a sonic boom

 like a loud thunderclap.
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he engineers w
orked w

ell
w

ith the know
ledge they had. T

hey
already knew

 o
f o

ne shape that
could successfully fly at supersonic
speed: a .50-caliber m

achine gun
bullet. T

hey used that shape and
added thin, straight w

ings. T
hese

thin, straight w
ings w

ould low
er the

am
ount of drag the aircraft w

ould
encounter at transonic speed.
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fter the first few
 test flights it becam

e clear to the engineers that they needed to
im

prove the ability to control the aircraft during transonic flight. T
hey designed a new

 tail
section, w

hich im
proved the ability of the stabilizer and the elevator to control the aircraft.

T
hey called it the “flying tail.”
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he X
-1 w

as built for
supersonic speed w

ith short,
thin, straight w

ings attached
to its bullet-shape design, a
horizontal stabilizer on its
“flying tail,” a pressurized
cockpit and a four cham

ber
ro

cket engine. A
fter eight

test 
flights 

w
hich 

gave
researchers new

 inform
ation

abo
ut 

transo
nic 

and
supersonic flight conditions,
the X

-1 w
as ready to break

through the im
aginary sound

barrier.
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ith each test flight in the X
-1 Yeager flew

 closer and closer to M
ach 1. H

e knew
 the

aircraft w
as built to w

ithstand three tim
es as m

uch stress as he him
self could survive. H

e w
as

sure that the sound barrier w
ould not destroy the X

-1. H
e knew

 he w
ould be safe.
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eager thought he w
as im

agining
things as the Tacho

m
eter needle

rem
ained off the scale for the next

tw
enty seconds. T

he bucking bronco on
w

hich Yeager w
as riding had now

 turned
into a loping A

rabian. C
aptain Yeager

raised the nose of the X
-1 slightly to slow

the speed. H
e radioed his observations

to the N
A

C
A

 tracking van on the desert
flo

o
r 

belo
w

. 
H

e 
repo

rted 
the

M
achm

eter’s off-the-scale reading and
that he had heard no loud sounds. H

e
told them

 that after the needle w
ent off

the scale, the ride w
as calm

 and sm
ooth.
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he N
A

C
A

 researchers on
the ground below

 reported back
to

 him
 that they had

 heard
so

m
ething that so

und
ed

 like
distant thunder rum

bling across
the desert. Later they determ

ined
that the X

-1 had reached the
speed of 1.07 M

ach or 700 m
iles

(11,200 
km

) 
per 

ho
ur. T

he
rum

bling thunder sound they had
heard w

as actually the first sonic
boom

 m
ade by an aircraft!
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ike the N
ew

 W
orld explorers before him

, Yeager proved that
an obstacle could be overcom

e. H
e proved that the sound barrier w

as
not a physical obstruction to break through, but an aerodynam

ic
problem

 to be solved. T
he research program

 w
as a great success! N

ot
only did researchers and engineers gain the know

ledge of aeronautical
design to m

ake an aircraft that could fly faster than the speed of sound,
but they also learned that hum

ankind could safely fly in this new
 regim

e.
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