1E Eadle has landed.”
It was July 20, 1969.
Humans had arrived
en the moon.

The machine that brought
them did not look like an ea-
gle. It resembled a leggy metal
arachnid. Nonetheless, the
Apollo 11 Lunar Module.
Eagle, 1iransported across
250,000 miles of void by the
command module, Columbia,
and then released. performed
like a noble bird as it touched
down in the Sea
Tranguillity.

A  hall-biilion Earthlings
walched on lelevision Lthat
Sunday alternoon. Many more
listened over radio. Millions
felt lumps in their throats.

For one Lhing, the moon
had proven fearsome. From lu-
nar orbit, command module
pilot Michael Collins looked

down upon this new world and

shuddered: "The moon I have
known all my life. that two-
dimensional, small yellow disk
in the sky, has gone away
soimmewhere, to be replaced by
the most awesome sphere |
have ever seen.,” Collins would
remember. "To_ begin with, it
is huge. compketely filling our
windows. Second. it is three-
dimensional. Its belly bulges
out toward us in such.a pro-
nounced f[ashion that | [eel ]

can almost reach oul and touch

it. The sun is behind it. and
its light cascades around the
moon s rim."

Collins was about to becoine
the universe's loneliest man.
He and his two fellow astro-
nauts had travelled together to
lunar orbit in Columbia. Now
Neil Armstrong and Buzz
Aldrin crawled into the ait-
tached Eagle and separated
[rom the mother ship. Collins
would orbit the moon alone.

Through his window, he
watched the Eagle maneuver-
ing in space, its spindly legs
jutting from a lumpy body. “"the
weirdest looking contraption |
have ever seen in the sky.” In
his bonk aboul the LIS space
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Neil Armstrong, Michael Collins and Buzz Aldrin. At right. the mighty Saturn V rocket starts rhem
on their way from Florida. Drawing shows the flight in numbered sequence from launch to Earth
orbit. to lunar orbit. to lunar separation and landing. to rendezvous in lunar orbit and return to

Earth

fibbing a little over the radio :
"I think you've got a fine look-
ing [lying machine there,
Eagle. despite the fact you're
upside down.”

Nobody knew what would

 happen. Would the descending

Eagle sink into deep lunar dust
and disappear? Would space-
suited humans lurch uncen-
trollably in the moons low
gravity? Could they withstand
239 degree F. (118 degree C.)
sunlight? Would Eagle success-
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[ully leave the moon and ren-
dezvous with the speeding

.mother ship?

Now the time arrived.
Michael Collins gazed down at
the moon, "this withered sun-
seared peach pit," and thought
about blue Earth. He told him-
self : "I'd just ke to get our
job done and get out of here."

At 3.000 mph, Eagle de-
scended to 40.000 feet
112,000 meters). Abruptly, as
Armstrong and Aldrin lay on

fiuze ! Alldrin

N 6th June the 5th an-

niversary ol the D-Day

was celebrated in Euro
pe in a befitting manner
Important heads of state and
government whose forces were
participants in the operation
50 years ago were present on
both sides of the English
Channel 1o commemorate the
eveni. However can D-Day be
separated as an isolated opera-
tion from the campaigns in
Africa. the Middle East, north
ern and southern Europe? Or
for that matter. from the Battle
of Britain Battle of Stalingrad
and Baitle of Leningrad? For
instance, o support the land-
ings of 'Operation Overlord on
D-Day some |2 860 aircraft of
various nations flew [4 680
sorties. On that day Royal Air
Force alone had 487 squadrons
belonging to 14 nations. Those
were British 330 Canadian 42
South African 27. French 27
Australian 16. Polish 13
indian 9. New Zealander 6.
Czechoslovak 4. Norwegian 4.
Greek 3, Dutch 3. Belgian 2
and Yugoslav |. The character
and composition of the forces
on the D-Day were truly 'inter
national’ but the representa
tion on eve of the celebration
was not really international
Besides, India s contribution
o the war was massive

Military personnel numbering
23.93.89] whereas combined
strength of Austraha Canada

New Zealand and South Alrica
numbered only 17.57.000

Direct cost of the war eflort for
India was also a staggering
amount of US$4. 804 000 000

Today very few remember the
war which s our rich and
gorious heritage without any
doubt. - Most important. the
main brunt of the war was
berne by the two easternm
provinces of India first Benga!
and then Assam while the rest
of India provided training

their backs., red alarms
[lashed. The onboard com-
puter, controlling the Eagle,

was overloaded with data. and .

approaching an electronic ner-
vous breakdown. Mission
Control in* Houston had 30
seconds to decide — abort the
landing? Or could computers
in Texas take over some work
from Eagle's system?

"Go. Go. Go, Go," came the
instructions over the radio.

At 4,000 feet (1.200 me-
lers). Eagle pointed its legs
clown. swinging Armstrong and
Aldrin upright. Finally, out
their window, they saw the Sea
of Tranquillity. The previous
lunar mission, Apollo 10, had
photographed this region in
minute detail. Armstrong had
memorized all landmarks:
leading to the chosen landing
site. But now through his win-
dow he saw only unfamiliar

boulders and craters. Eagle

had edged off track into terra
incognita. They were too low
lo go back up. But Armstrong
saw no flat place to land. He
seized control from the com-
puter. Now he was flying the
Eagle himself.

Armstrong's heart rate,
normally 77 beats per minute,
cimbed to 156. He dropped
the craft at just a foot per sec-
ond. scanning the rubble on all
sides for a spot to touch down.
He had limited fuel. And then
he saw a flat place that he later
described as only "the size of a
big house lot."

"Houston, we uh...... o
Armstrong started to say over
the radio, then switched to of-
ficial lingo: "Tranquillity Base

by Richard Wolkomir
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Lunar Walk at 25

1A SHATT OF THE MOON — This glimpse of the Apolle 11 mission shows the lunar module Eagle

B

i the vicinity of the surface of the moon. with a Earthrise in the distance.

here. The Eagle has landed.”

Mission Control responded :
"Roger. Tranquillity, we copy
vou on the ground. You've got a
bunch of guys about to turn
blue. We're breathing again.
Thanks a lot.”

Millions of television
watchers breathed again, too.
For now, the astronauts were
safe among jagged crests
bathed in white Earthshine.
And so we knew : we no longer
were tied to the third planet.

Armstrong was about to
take "one small step for a man,
one giant leap for mankind.”
Propelling him to that moment
was what another astronaut,
Eugene Cernan, later called
the "culmination of a vision," a
technological vision, energized
by politics and Cold War com-

petition. As Cernan. peinted

oput, it, was not just an adven-
ture for a few test pilots.

At its apex, the Apollo pro-
ject employed 400.000

. Americans. It involved 20,000

industrial firms and it cost
American taxpayers $24 bil-
lion. It also cost three lives. On
January 27, 1967, as astro-
nauts Gus Grissom, Ed White
and Roger Chaffee tested a
spacecraft on a Florida launch
pad, fire erupted. All three
died. Still, the Apollo pro-
gramme filled a national psy-
chological need. -

World War 1l left America
strong. confident of its
uprightness. But then came
the Cold War. In the 1950s,
American schoolchildren
practiced ducking under their
desks to fend off potential
Soviet H-bombs. In the late
19608, the war in Vietnam
escalated, followed by antiwar
protests al home.

Meanwhile. the Cold War

had a sideline:— the "space
race.” To America's astonish-
ment, the Soviets were win-

ning.

‘On August 3. 1957, the
USSR launched the first
Intercontinental Ballistic

Missile, or ICBM. Two months
later, the Soviets orbited the
first artificial satellite, Sputnik
I. The following month they
launched a dog. Laika, or
"Little Lemon,"” into space.

Soviet rockets produced
one million pounds (450,000
kilograms) of thrust, as op-
posed to 75,000 pounds
(33.750 kilograms) of thrust
generated by the US Redstone,
designed by German-born
rocket engineer Wernher von
Braun. Meanwhile, America's
own first attempt to orbit a
satellite ended’ when the
rocket exploded on liftoff. "It
was a bleak day, a terrible day.”
former Johnson Space Center
Director Christopher Columbus
Kraft later remembered.

Under political pressure, in
the summer of 1958,
President Dwight Eisenhower
signed into existence the
National Aeronautics and
Space Administration (NASA).
And on December 17, 1958 —
exactly 55 years after Orville
Wright's first flight — NASA
began an effort to achieve
manned spaceflight, called
Project Mercury. It proved to
be the first step toward the
moon. Looking back, Collins
calls Mercury the start of "one
of the greatest and most suc-
cessful engineering ventures of
all time.” | =

It didn't look like much.
The Mercury capsule was a

metal canister, just large
enough to hold a human. It

was, savs Collms, "about the

D-Day to V-J Day

Air Operation : Battle of Burma

by aroup Capt;ain M Kamaluddin Psc (Retd)

logistic and maintenance sup
port to the war

The provinces ol Bengal and
Assam were used as the
springboard to launch the
whole offensive and defensive
operation of the South East
Asia Command against the
Japanese invasion. It must also
be remembered that only the
people of Bengal and Assam
died in the intensive Japanese
bombing and the infamous
famine to defend India and to
liberate Burma. Bengal s con
tribution in war recruitment
numbered 1.71.252 between
September 1939 and August
| 945, It was the fourth largest
after the Punjab, Madras and
the UP Let the present gen
eration know, learn and share
the pride

This short narrative on air
operation of the Eastern Air
Command covers the period
from June 1944 to Augusl

1945, the till of Japan. There
is relevant mention of army

operation and a summary of
naval operation of the British
Eastern Fleet. And this is a
salute to those few surviving
gallant soldiers sailors and
airmen of the subcontinent
who fought the war in three
continents and are still refus
ing w {ade away

Before the onset of mon
soorn Japanese 5th Air Division
retreated and withdrew their
aireralt 1o southern Burma. be
yond the range of Allied air
craft For in the month of May
Japanese suflered one of the
severe losses 1o Albed air op
eration ull date, in air combat
Alterd Adr Forces destroyed 58
and damaged 65 Japanese air

cralt. Japanese Air Force also
lost 20 aircraft, damaged by
Allied air attack on the ground
Allied loss of operational air-
craft in May was also heavy.
RAF lost one Liberator (HB]),
four Vengeance (LBJ, seven
Beaufighter (TEF). 10 Spitfire
(SEF). 20 Hurricane (SEF),
eight Dakota (Transport). one
Catalina (GR), and two Libe-
rators (HB] did not return.
Total loss stood at 52 aircralft.
USAAF suffered loss of one B-
24 [(HB)., three B-25 (MBJ,
three P-51 (SEF). three P-38
(TEF], itwo F-5 (TEPR). 10 C-
47 (Transport] and One (-46
(Transport) to enemy air ac-
tion on the air and on the
ground. Total aircraft lost was

5 On Bth June two Beauli-
ghters from No 211 Squadron
ol No 169 wing Fenny
attacked Hmwabi airfield near
Rangoon and destroyed two
and also damaged one Japa-
nese aircraft on the ground.
The same day 459th Squadron
USAAF of No. 166 Wing
hittagong launched 18 P-38
ori attack mission against
Meiktila. Over the target they
sighted more than 30 Japa
nese Oscars (Fighters) above
them. Simultaneously. the
enemy also had contact. There
ensued a free for all close air
crombat. The P-38s shot and
destroyed three and damaged
six Oscars against their own
loss of two and three damaged
P-38s. Nexi day on 7th June
the same squadron flew
another atiack mission with
twelve P-38B against Meiktila

Kangaung. Thedaw. Thabutk
yon and Kewtnge airfields. But
no enemy activity was encou-
ntered. On 8th June at 1100
hrs 15 Oscars strafed Churac-
handpur. Again on 9th June six
Oscars straled the same area.

Meanwhile, due to heavy
pressure by the Japanese army
against Kohima and [mphal
front in the previous months.
two GC radar statons had Lo be
withdrawn in the air defence
chain of eastern India covering
Assam. These two stations
were one at Tﬁnru, 9 miles
south east Imphal and another
one was at Ukhrul. about 50
miles north east imphal. There
appeared a long gap or blind
area in the most strategic sec-
tor where 33 Div, 15 Div and
31 Div of the Japanese Army
were advancing along Tiddim,
Imphal and Kohima axis. The
wireless observer units were
far too few owing to hazardous
nature of the mountains.
had to be constantly withdra-
wn in the face of the Japanese
advance.

In fact, two of these units
were simply lost, never heard
of again in the onrush of
Japanese advance. A serious si-
tuation developed because low
flying tactics followed by the
Japanese Alr Force which

made it more difficult for
hroadcast control.
Whenever the Japanese

mounted a Nghter sweep, they
would usually come low, 20 or
30 aircraft, then spiit the for
mation into twos, threes or
even single aircralt head jn
various directions to attack

designated targets or whatever
they thought to be targets.
These were often observed by
the [riendly fighter or bomber
alrcraft or everl transport re-
turning from mission and re-
ported (o the operation room.
Same type of aircraft and often
the same number were simul-
taneously reported from many
sources. Obviously. plotting re-
sult was very confusing. To
overcome this peculiar situa-
lion some coupler measure
had to {70 dmﬂrped. It was
decided to initiate weather
flighis by Beaufighters over the
Chindwin river line. Beaufi-
ghters would report weather if
it was favourable for Japanese
foray or not. [{ weather was
fairly good then two sections of
fighters would be flown to
orbit — the two low exit areas
of the Japanese air force over
the plains or Palel and Chur-
achandpur. On 17 June at
1100 hrs a lucky incident
proved worthiness of the plan.
On that day. the Japanese air
force attempted their last big
operation of the season before
heavy monsoon Over 15
Oscars approached the plains
of Pglel and Chittagong area. A
Spitfre was already airborne
for test flight and it soon
spotted the large enemy for
mation., The pilot at once re
ported the position of the hos-
tile aircraft. He also dived
through the enemy formation
and aftacked. Two squadrons
of No. 165 wing at Jalia No.
607 and No. 615 scrambled
their Spitfires based at Rum

pkapalong and Nazir. The
squadrons and the lone
Spitfire on test flight inter

==

cepted the enemy while they
were making their exit along
their usual route of Palel and
g gaﬂ LT the air bat-
&r“ilﬂ%c p ?H'rs shot down ten
cnemy aircrafl for the loss of

one Spitfire whose pilot suc- -

cessfully bailed out.

In the beginning of June,
Indiann army's 77th Brigade
had reached the outskirts of
Mogaung, about 200 mile due
east of Kohima. With direct
support of the operation for
the reconquest of Mogaung No.
84 squadron of 168 wing at
Kumbihgram with their Ven-
geance (LB} attacked troop
concentration and supply
dumps on 5th and 7th June.
Further tasks of air support in
the battle of Mogaung were
then taken over by Northern
air sector force. BOth fighter
group at Nagahuli and 811th F-

‘B group af Dinjan flew 35,52

and 50 attack sorties on 11th,
12 and 23 June with their P-
40 and P-51 aircraft. The at-
tacks were agaipst the muni-
tion dumps and defensive po-
sitions ol the enemy. Besides
map briefing. the pilots were
practically talked to the target
by the visual ebservers over ra-
dio, by signal smoke and excel-
lent mosaic prepared by the
air intelligence. The accuracy
of . radio relay by the ground
troops was demonstrated on
19 June when it was reported
that an enemy train was mov-
ing from Pinbaw to the North,
They called on radio for any
aircraft in the zone and a for-
mation of P-51 on another
mission answered the call
They were immediately di-
verted. The formation easily
spotted the train and attacked.
They were followed by waves of
more aircraft and the train was
devastated and derailed. It was
later found that it carried
troops and severely in need of

supply for the Japanese cfﬁu'rl |

Continued on page |

same size as a coffin.”" NASA
advisers  seriously recom-
mended an astronaut
with no 4egs, who would need
less room. But NASA merely
limited astronauts to no taller
than five feet, 11 inches. The
first seven astronauts were
embarrassed because the
“pilot” of the computer-con-
trolled Mercury actually did
little more than Laika, the
USSR space dog. Even more
humiliating, before NASA en-
trusted a human to Mercury,
the capsules carried chim-
panzees into space, Airplane
test pilots derisively called
their astronaut brethren

" "Spam in a can.”

But there was method to
NASA's process. For one thing,
the US space programme op-
erated in full view of the press.
Catastrophes would be in-
stantly visible to the world.
And each Mercury launch
would answer questions that
would lead to improving sub-
sequent flights.

Could man survive a ride on
an ICBM? How rough would
the ride be? And what about
the "pogo effect”, in which the
rocket's stack of three
shake vertically during liftoff?

Would the capsule protect the.

rider during reentry into the
atmasphere? And how hot
would it get inside the cap-
sule? :

The space was
not solely technological. As
journalist Joseph Trento puls
it in Prescription Jor Disasier
his history of the <space pro
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Vo Braun's group devel-
oped a rockel to reckon with.
the Saturn 1. it stood 17 sto-
ries tall and generated 1.3 mil-
lion ‘pounds (585.000 kilo-
grams) of thrust. On February
20. 1962, an American, John
Glenn, finally orbited, "The
impact was overwhelming on
the mood of the country,” said
Kraft. NASA told von Braun to
start work on a moon rocket,
the Saturn C-V. it would be 30
stories tall, generate the
power of 600 Boeing 707s tak-
ing off at the same time. and
carry 45 tons of payload to the
Moon. :
Meanwhile. Mercury had
all its questions,
proving that humans could

- travel in space almost rou-

tinely. In fact. during the last
Mercury flight. on May 186,
1963, Astronaut Gordon
Cooper was so calm at the con-
trols that, just before liltoff. he
drifted off to sleep. Laler, in
orbit, he drifted off again.
Alter Mercury came
Gemini. step {wo toward the
moon. Gemini required ex-
panding the Mercury capsule
— "a Rube Goldberg contrap-
lion planted atop a plumber's
nightmare.,” one hostile con-
gressman called it. Gemini
would carry two astronauts. It
was a test bed for new devices
that would be vital to Apollo
lunar missions. including a
docking cellar so that two craft
could link up in space, ad-
vanced computers and radar,
and the replacement of batter-
ies with fuel cells that gener-
ate not only electricity but also

drinking water for the crew,
Gemini would test astronauts’

ability Lo leave their ship and
do work in the void. And, un-
like Soviet capsules, Gemini
could maneuver in space.

Every tiny detail had to be
carefully engineered. The
space sult in which astronauts
would walk on the moon. for
instance, needed a zipper that
would hold in pressure. The
engineers also had to invent an
internal tank that would allow
space-suited astronauts to uri-
nate. But they could do little to
make the suits truly comfort-
able. Collins. a veteran space-
suit wearer. says that "once you
were locked inside the suit,
none of this gear could be ad-
justed. nor could an eye be
rubbed., a nose blown or an
itch scratched.”

Rockets, too, required
minute adjustments. For in-
stance. welds had to be perfect
or leaking fuels could ignite.
On the test stands, workers in
protective clothing sometimes
circled the tanks holding out
brooms. If a broom burst into
flames, it meant they had
found a leak.

Special attention went into
the lunar module. It was so
delicate that a screwdriver
dropped by a worker could
pierce its pressure shell. Yet it
hie to separate from the
conunand module, deseend to
the mwoon, and then — aller the
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historic event that occuncel a

quarter-century ago, on July 20. 1969,

gramme, ‘it would serve as a
popular framéwork on which
to improve our educational and
technical capabilities.” On
April 28, 1961, Vice President
Lyndon B Johnson gave
President John Kennedy a re

port that broached the idea ol
going to the moon. "To reach
the moon is a risk.” the report
ohserved. "bul it is a risk we
must take. Fallure to go into
space is even riskier....... Orve
can predict with confidence
that fallure to master space
means being second best in
every aspect. In the cructal ar

eas of our Cold War world, in
the eyes of Lthe world, first in
space is first... Second in space
is second in everything."

As the Soviets continued to
rack up successes — COSMO-
naul Yuri Gagarin became the
first human In space —
President Kennedy told
Congress : "This nation should
commit itself to achieving the
goal, before the deecade Is out.
of landing a man on the moon
and returning him salely teo
Earth.”

lunar exploration was finished
— use its exhausted first stage
as a launch pad and fire sec-
ond-stage rockets to ascend
back into space. After thal. re-
lving on agvanced radars and
precise computation, it would
have le catch the command
module speeding around the
moon and reattach to it

The Saturn V moen rocket
alone contained three million
parts. The Apollo command
and service modules com-
prised two million parts; and
the lunar meodule. one million
If any of those six million parts
failed. astronauts might die.

"The surface is fine and
powdery.” Neil Armstrong re-
ported. as he took his first
steps on the moon. “1 can pick
it up loosely with my toe. It
does adhere in fine layers like
powdered charcoal to the sole
and sides of my boots. | only go
in a small fraction of an inch,
maybe an eighth of an inch. But
| ¢can see Lthe lootprints of my
boots in the treads in the fine
sandy particles.”

Continued on page 10



