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Around the world for 9.3 days

A major task of the Apollo 9 flight set for next Fri-
day will be to test the craft that will land men on the
moon. To do this, two astronauts will simulate a moon
landing in earth orbit aboard the lunar module, while
a third stays with the mother ship. Here is a profile of
how the 4.2-million-mile flight is expected to go.

By Neal Stanford

Staff correspondent of The Christion Science Monitor

Cape Kennedy, Fla,

HE 10.-DAY TRIP COMING UP FOR
astronauts James A. McDivitt, David R.
Scott, and Russell L. Schweickart should
cover 4,200,000 miles befare splashdown.

The Apollo 9 astronauts expect to com-
plete 80 percent of the flight’s work sched-
- In that period
they will have accomplished the major task
of their mission: to man-rate the lunar
module (LM) that will ferry two astronauts
between a moon-orbiting Apollo mother ship
and the lunar surfade. i

The decision to test the LM in the relative
safety of earth orbit means that the moon-
landing crIaI.[th;vlli have to be tested with no
moon available. A simylated i i
have to do, ; £ Rl

This isn't jdeal, but it does permit festin
out all the subsystems of both spacecrafE
their ability to fly together, to fly sepa-
rately, m_-igiez\ro!:t. and dock. It is all thay
rh:‘m :ﬂilﬁmlns;f:‘el wisdom and caution per-

e manne ight-testi
gl d flight-testing of

Here in abbrevidted form is the “Trip-
tik"” for the Apollo 9 flight, prepared r:::l
by the American &;utomphile Azsoctation

2 tics saind Space
ation. NASA's “Triptik” comes in
several volumes, which the three astro-
nauts have been studying for vears. Since
the Saturn-Apollo is expected to blast off
from Cape Kennedy as close to 11 a.m. Fob,
28 as possible, the fight days in this sum-
mary run from 11 a.m. to 11 a.m;, e.s.t.

First day:

Launch from Complex 39 will place the
Saturn 5's third-stage S.4B in a 103-nautical-
mile circular earth orbit, with the Apolio
command-service module and lunar mod-
ules attached.

Then the first big maneuver begins. The
four-panel aluminum shroud which pro-
tected the LM during Iaunch is blown off
revealing the angular lunar eraft. The c
mand-service module, or CSM, pulls &
from the S4B and its attached LM, tur
around and then docks with the LM,

Immediately the CSMind docked LM
pull away from the S4B, which has now
finished its job. With & couple of burns the
S-4B flies off into space for permanent orbit
around the sun.

e purpose of these burns is to demon-
strate the restart ability of the S4B. In a
moon landing flight it will have to restart
and send the joined €5M and LM on the
way to the moon.

This first day ends with the service-mod-
ule engine doing a short firing to check it
out and raise the orbit to 131 by 113 miles.

Second day:

This day will not be as busy as the fir
It includes three different burns of the
vice-module engine, to test it out. The cre
will algo be shaping the orbit to what gives
the best lighting and ground tracking for
the coming rendezvous maneuver. They will
be evaluating whole Apolla, :-pacl:craﬁ

1g1t1zed

During this day, as on the first day, the
Apollo and LM will be Joined, or docked,
ﬂ_ymg together. There will, of course, be
time out for meals, for sleeping, and house-
keeping as on every day.

Third day:

. This is IVA day (for intervehicular ac-
tivity). LM pilot Schweickart and flight
commander McDivitt will open up the three-
foot docking tunnel between the Apollo
spacecraft and the LM, transfer to the LM,
turn on its subsystems, and check them out
;égﬁanng to fly the LM separated from the

Also on this day they will Ay the joined
spacecraft, burning the descent propulsion
engine of the LM. This is to demonstrate one
of the rescue modes available in the event
the astronauts have difficulty with the ser-
vice-module engine when they arrive at the
moon:

I, having achieved lunar orbit, they de-
cide the SM Engmne may not restart to k|£'tk
them out of orbit back toward Earth,
can use the LM's descent engine
purpose,

Obviously on an actual
would abort any moon land
only be possible bef,
lunar surface. F
descent stage, w
and the ascent st
nauts back'ta the
smaller ascent-stage o
clent thrust 1o return the
to Earth.

So on this earth-orbiting Apollo 9 test the
astronauts will simulate a “‘ros
short test burn of the LM’
prior to later “moon-landin
VOUS ex :

After the
nauts will do

they

that

for

ck 1fTi-
Apollo spacecraft

getting re
then returning

First, he and astr
will transfer to the LM

ut S

using hand 18
hatch of the)
ing on one o
will hold his
the hatch,

During
craft will
open and all’
pressure ga
movemen|
demonstog

p hing the
P Inside, stand-
. CM pilot Scott
0 he won't float back put

operation, both space-

ed, with hatches

uited up in
15

On the way b
thermal samples
craft befors the fifit.
show the effect:
various fypes of
The EVA operatip

iill pick up
'e put on the space-
»are designed to
environment on

the LM couldn't me it all the way back to
the mother ship or il; when the LM reached
the mother ship, Lh_i;nsimnu uts found return
via the tunnel impasible.

Fifth day:

This is rendezvols day, the crux of the
whole flight. On a féal moon flight the LM
must be able to leave the Apollo command
ship, fire its descett engine for the trip 1o
the moon’s surface B miles below, fire its
ascent engine to rapin the command ‘mod-
ule, rendezvous with it, dock with it, and
transfer the two-min LM crew back to the
Apollo spacecraflt ¥ia either IVA or EVA.
Rendezvous has to Work if ti 3k
suecessful moon landi

In the Apollo 8 v
Astronaut Scott will'pull his

‘ked properly and that everything

5 "'go.

If &ll is well, the LM asironauls, after a
check of their systems, fire the descent-
stage engine to put the LM in an orbit a
little higher than that of the CSM and there-
fore slightly behind it.
When the two craft

again lo ral
till the two craft are abol

At this point, the LM
& he moon.

While yctual lunar surface \-.'_tr.:.'d be
¢ 60 miles below the LM \\'hr:n‘tt $
r i from the mother ship, t'ur_' .LM 5 .:ctuul
descent path out of orbit would be a 85-mile
curve, not straight down. Hence, the Apollo
9 test. B 1 T

After Astronauts MeDivitt and Schweick-
art “land,” they jettison the descent stage,
fire the ascent eng nd start on a cur\_red
95-mile trajectory relative to the orbiting

A docking then oceurs and _A:st:onauls
Schweickart and McDivitt climb buil.“k
through the tunnel to the command maodule.

On an actual moon flight, the ascent stage
be jettisoned left in lunar
the ser dule engine fired
it of orbit back toward earth.

Sixth through 10th day:
he LM's ascent stage,

v
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At A, the LM, with two astronauts
aboard, starts on its path toward a
simulated moon landing at Bl. By
the time it has reached this point, its
slightly higher orbit has slowed it so
that it is 85 miles away from the CSM
mother ship (B2), piloted hy the third
astronaut. At Bl the LM jettisons its
descent stage (as it would on the
moon), and its ascent engine fires it
on a course that will permit it to
overtake, rendezvous (C), and dock
with the CSM. If for any reason the
LM cannot make the rendezvous
maneuver, the CSM can he slowed to
let the LM overtake it. (Drawing is
not to scale and does not show vari-
ous orbital adjustments by the LM.
Actual “landing” and rendezvous ex-
ercise will take about 5% hours and
almost 4 orbits to complete.)

a number of star-sighting and navigational
exercises,

They will also test a new four-camera
combination, each lens with a different fil-
ter, Pictures from these cameras—synchro-
nized for simultaneous exposure and attach-
ed 1o a common mount—will, it is hoped, de-
ecl crop © istics on earth and locate

Atlantic

E]r v nd recovery in the
weduled for Sunday, March 9.

A Nk,

What about the next Apollo flight—No. 107

If Apollo 9 shows up bugs in the LM or in
rendezvous and docking procedures, Apollo
10 will have to be an earth-orbital repeal.
That could be as early as lalcili'\['ngrlll.

If, on the other hand, Apcllo 9 is a suc-
cess and the LM is man-rated, NASA, has
two choices: A _

® It can send Apollo 10 into lunar orbit,
practice with the LM there, but only let it
down 25 to 50 miles toward the moon, n-
stead of the full 60 miles to touchdown.

® Or, it can give the crew the ‘‘go" and
do the actual landing on that Aight. s

At present NASA's schedule doesn't call
for a moon landing until Apollo. 11—some-
time in late summer or early fall. Dr.
George H. Hage, Apollo program deputy
director, is playing it safe: g

“Many of us. in the program feel it is
prudenl'al this time to conduct two manned
flights ‘with a lunar module before we at-

tempt a landing. That is the way our pro-

gram is now laid oul. But I can't com-
; tule out the possibility, after we

s the results of A-9. We might _nllodlf}'

s for Apollo 10 to be more ambitious—

55 ambitious.'

9 will decide which.

Last of three articles.
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'How to enjoy ‘“village Asia’

4 By Nancy L. Snider

\ Written for The Christian Science Monitor

- Beaches and batiks-make highlights on a
Wisit to the East Coast of the Malayan Pen-
Ansula. #

The travel-weary tourist in tropical South-
east Asia wil] delight in the beauty and prac-
ticality of both these atiractions.

Most 'countries in this part of the world
have long coastlines. But the beaches are
often not easily accessible, or sometimes
subject to tides which turn them into mud-
flats for 12 hours each day.

A =t-hopping travelers who tire of the ba-
_zaars, temples, and colorful traffic that pro-
ﬁg “instant Asia'' in such cities as Hong

'y 1 , and Singapore, now have

‘the opportunity to enjoy “‘village Asia™ along
Malaya's East Coast. And if one desires, the
drip includes a daily swim at unspoiled
white-sand beaches fringed with jungle

‘palm
There are about 300 miles of such beaches,
and a well-paved highway now runs up the

f the area through !
is stﬂlin :t?‘gefpﬁmfﬁve state.

‘What about batik? This hand-blocked In-
: an-Malaysian cotton fabric is prized

Adive and work in the coastal area of north-
eastern Malaya.

With the assistance of the Malaysian Gov-
ernment rural development agency, MARA,

E'Mii:ﬁigan_

their livelihood is rapidly being changed
from a small cottage industry into & thriving
commereial tourist and export business.

To drive the East Coast road from SmRa:
pore to the Thai border and back, lra\reler.':
should allot at least 10 days' o two weeks
time. In Singapore there are two well-known
American rent-a-car agencies, I

Self-drive rates compare favorably with
those charged in the United States. Both
air-conditioned- and chauffeur-driven cars
are also available at premium rates. Gas in
Malaysia is about twice as expensive as in
the United States.

v IR S

For this reason visitors will probably find
it preferable to hire a small European or
Japanese car. These get about 40 miles to
the gallon, thus reducing the price of gas to
a cost only slightly more than the cost in
the United States.

Such cars are also more comfortable to
drive on narrow Asian roads than larger and
more luxurious American models. A valid in-
terpational driving license is easily obtained
upon presentation of a United States license.
" Hotel and eating accommodations along
this route are limited, and vary greatly
from town to town, It is wise for the
tourist to obtain a list of rest houses and
hotels in Malaysia before setting out from
Singapore, ,

These' lists may be obtained from the
Singapore Automobile Association, or from
the Malaysian Government Tourist Office
in Kuala Lumpur (by mail). Rest houses
were established during the period of Brit-
ish rule in Malaysia. The provide reason-
ably clean, moderate, Western-style accom-

museum to mark 40th year

300 miles of beaches on Malaya’s

modations in
facilities.
Although

towng wpjch had no such

t SOME of theee tawns NOW have
hotels as i = 'the rest houses
still provide best jodging available
Their quailly ranges i VELY good to very
poor. In towns such :;s Kuantan, Kuala
Trengganu, and Kota B;hl'u- there are fair-
ly good hotels which togyist may prefer to
rest houses.

Both rest houses and hotels along the
East Coast are extremely cheap by Ameri-
can standards. A pigee Jodging in the
beautiful new rest hoyg,. gn the beach near
Kuantan costs about §5 for a double room.
An air-conditioned doyye room with bath
in a newly opened hote] i Kuala Trengganu
costs only $4.

Tpavelers will probakly want to check the
accommodations ligt with & tourist agent
in Singapore to get some jdea of the quality
and caliber of the varigys hotels listed be-
fore starting out on theiy trip.

R

Highlights of the trip, geing north from
Singapore, may include g visit to the new
modern chrome and Dapish-teak-furnished
palace of the Sultan of Pahang in the old
capital city of Pekan,

More adventurous travelers may also wish
to plan a boat trip up the Pahang River to
the inland Lake Chini, rymored to have its
own Loch Ness monster, On the shores of
this lake one can visit the homes of Malayan
orang asli (aborigines) who number some
50,000 of Malaysia's tot] population of about
8 million. E

On the coast just north of the Pahang
River is the town of Kuagtan. This is a bus-

East Coast

tling place located at the junction of the East
h way i the road le ding west to
a Lumpur, Malaysia's capital

tan is noted for beautiful Chempedak
hree miles north of the town, Visitors
the new house already
ment or at a reasonably good hotel,
both of which are located within walking
distance of the beach,

o i

Three-fourths of the way up the coast
toward Thailand, is the lovely Malaysian
fishing town of Kuala Trengganu, A visit lo
the MARA government-run shopping center
in Kuala Trengganu is & must, A great va-
riety of local items, including Kelantan sil-
ver jewelry and batek clothes and yard
goods, may be purchased there.

Batek is still a real bargain at about $2 per
yard. Both traditional designs and more con-
temporary ones suited to Western tastes are
available, The attendants will gladly give
visitors directions on how to find some of the
many small batek factories nearby.

Watching the dificult hand stamping and
dyeing process involved in making batek
brings renewed appreciation for the type of
craftsmanship that is fast disappearing in
aur age of mass production techniques.

Driving north for another hundred miles
brings the traveler to Kota Bahru, only a
few miles from the Thai border. This city is
the center of the silver industry of the Siate
of Kelantan. One can watch the silver being
pounded and shaped into beautiful designs
at various factory shops.

Kota Bahru marks the turnaround paint
on a trip up the coast. Rather than return

e L

Sails are ‘trade mark’
The distinctive canvases, or sheets, hung up
by Malaysian fishermen, are displayed on
these fishing boats in Kuala Trengganu in
the northeast section of Malaya on the
Trengganu River. :

to Singapore over the same route, however,
tourists may wish to drive southwest from
Kota Bahru to Kuala Krai where they may
transfer themselves and their automobile
to the Malaysian National Railroad, =
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out, of which a major por-

tion was Greenfield Vil-
lage. Here were placed
original homes_and shops
of many notable and less-
noted Americans which
had been transplanted
here from their original
locations:

Thomas Edison’s labora-
tory, where he invented
the electric lamp, was
moved lock, stock and bar-
tel from Menlo Park, N.J.,
io Dearborn. It was here
on Oct. 21, 1920, that the
50th anniversary of the in-
vention of the lamp was
celebrated in a re-creation
of the event with Mr, Edi-
son, Mr. Ford, President

where Wilbur and Orville
built the components for
their first frail aircraft
that flew at Kitty Hawk,
N.C., was moved from
Dayton, Ohio, It was re-
built, along with the
Wright homestead, under
the personal supervision
of Orville Wright. :

The Webster House,
where  Noah  Webster
worked on his dictionary;
Ann Arbor House, where

Robert Frost, American

poet, lived while at the
University of Michigan;
Logan County Courthouse,
where Abraham Lincoln
once practiced law and

located  here
they are significant of|
a period of American life|

or marked a milest
in technological develop-
ment. There is a windmill
from Cape Cod, for exam-
ple, a covered bridge from
Pennsylvania, and a fire-
house from New Hamp-
shire, |
Arpund . the ‘Village|
Green" are the Martha-|
Mary Chapel, Clinton Inn, |
a 100-year-old hostelry, |
and the town hall. On the|
outskirts of the village ave |
a sawmill, a cider mill, a
sugar mill, a grist mill,
and many workshops and

Hoover, Harvey Firestone,
and many other notables
present.

The Wright Cycle Shop,

-~ fleld Village was the wvo-
sult, -
A 260 acre site was laid

which houses the chair in factories showing how our
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Quick comparison |
of Caribbean isles
Written for The Christian Science Monitor
oice of Caribbean islands, here is a list of

ir cial attractions. They are
ca::rdh:t to pggu!hﬁw. based on the number

luxury beach-front hotels, sup-
ne entertainment. Excellent sports,
ck riding. Many colorful festivals

o i 5 L. A N 4 ’ t
sature $200 duty-free shopping as agains
elsewhere in the Caribbean, 5t. Thomas

A - at Charlofte Amalie,

more pastnrr&

selection of hotels and a fine 18-hole gol
with Virgin Islands National Park, is

1l offer excellent beaches, water sports,

~ Jamaica Wbl
~ Excellent hotels and beach resorts on north coast
at Montego Bay and Ochos Rios. Fine hotels at Kings-
ton. Authentic native art and atmosphere. Scenic
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L1ft “Off Today

£ Protectiva «
FIRST DAY: As the 10-day flight be* = F0lective wnoraion f1y off, fully ex-
gins, Apolio
still fixed to

pulls away. Spider 15 Po.
the third rocket stagé-

day ferry men between the moon and an orbiting spaceship.
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“"’dl?. Spider. Apollo swings around
Egrees to set up docking stage.

to Test Lun_é?(_jgﬁ_

Once command ship is linked to the
Spider, both are Epring-ejcl:ted‘ in
tandem, Rocket stage stays belind.

Command ship inches toward Spider.
They meet, and a special latching
assembly locks the modules together.
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e g ] March 3, 1969 5 dspﬂiﬂucu{e THIRD DAY: Col. Ja ok = 1 X walks in‘space
N i ECOND DAY: Command sh!g an 3 ' DAY: Col. James A, McDivit and Russell L. FOURTH DAY: Astronaut Schweickart a
u;r 'h:;a'“s:l l}::; a;;.tiemu?: i e 2 po':“ ? m'“j“f" 2 _.,_: s to test their somvewhﬁl’:;ﬂhle Schweickart go through tunnel from command ship  for more than two hours while Colonel McDivitt stays
" d s linkage. Three engine burns are Seheduled. to check out Spider. They do a live TV broadecast. inside Spider. Plan calls for second live TV broadcast.
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N Spider's descent engine Spider sheds its lower, The upper, or Esten, Smge :\;Mai:;ma:ie I;nc&; in:id: SIXTH-TO-NINTH DAYS: One of TENTH DAY: The muum:m:i ship re-
i | ?Ur;%mﬂu;mgo!;t.:hg;:: :&::sg; s::fgei;nU:z: ::::le::; fw;:h Cﬂr:t::d: ]ettlsnne:. It“'stays ;ﬂ ‘:ﬁl'; ;mﬂl']:l%m:’i‘::d c;i e'f\ﬂl:h :r;;‘;:g ?::r': i?!tt:es:mh::r Bs_.ehr::lld.“:
MOONSHIP Timetable of Major Events in Apollgﬁ’% 10-Day Flight 3 Spacecraft to Join in Mission

Following are highlights in the flight plan of the
Apollo 9 sprggecmft. scheduled to be launched today at
Cape Kennedy. The plan is subject to change at any time,
depending on how the flight progresses. Times are Eastern

TODAY
Il AM—Saturn 5 blasts Apollo command ship and un-
i mal moon landing craft, or lunar module, into
119-mile-high earth orbit.
1:43 PM.—Command module and lunar module separate.
Command module turns around to face lunar module,
_which is still attached to inactive third stage of Saturn 5.
1:53 P.M.—Command ship and lunar module dock.
3:08 PM.—The two modules separate from third stage of

o

W!"W Page 1, Col. 4

presents second and I8t TV show. It is to last 10 to 12
minutes. 3
2:22 P.M.~—Mr. S
ending space W
3:45 P.M.—Colonel
lowed at 4:36 P.M. by

climbs back into lunar module,

MeDi¥itt re-enters command ship, fol-
Ar. Schweickart, for the night.

Y, MARCH 7

vitt and Mr. Schweickart enter

re for rendezvous maneuvers.

nd Junar module separate, pull-

5 minutes,

tt fires moon lander’s descent

maneuvers that will place lunar
ind the command ship, which

4:46 AM —Colonel
lunar module and
7:39 A!I\;i;;](_'.on::n !

© ing 8 4]
S:SOEA.&E—EnloM!
engine in first of
module up to 105 n
1. David

| ; :
By RICHARD D. LYONS inp astronauts will take off from:
H(;E;;\?' :.w York r.zm i Comm&nd. Sewlce:‘thf.' surface in the-upper half of
N, March — The! W 2 1 i
products of hundreds uI_Arneri-! and Lunar Modules w:icflsl:::til?ilnm”‘ 2‘"’.-“19"_
can factories, laborataries 214\ ¢o Link in Orbit | This ascent engine, having

think tanks will mesh 126 miles| % 5
over Texas tomorrow when the! 3,500 pounds of thrust, is de-
signed to carry the astronauts

three spacecraft designed to fly f
i d B
bt S up from the moon's surface to

man o the moon and back are|. 1
e : : irst!in space at distances up to 100! ; :
;?nembmd in orbit for the i’lrsl.mﬂes P 3 |a rendezvous ‘with the com-
|"“should the launching from| . Gol. James A. MeDivitt ofimand and service module. The
lCupe ‘il{unnedv n{uApr.lﬂlﬁ 9 gc-|the Air Force, the Apollo G!EHmmand craft ‘during the tu-
| i 11 A.M..gg‘]’:'\’;“e‘!’_‘g_e:i :"é!’vmﬂ*“;-i‘” "{"inar landing will he orbiting the
built to| PRIATL R S s Yimoon at an altitude of abaut |

feur as scheduled at

4 that all major components for r | ; L
uttar landing missi ; - ATTIC cott of the Air Force, command |the three spacecraft ! C |
‘-' . ng ion — the STDZalgmi.vs—-?fﬁomn;urs fire their command ship's main f‘:glts o . | Oy farry ast :__l[fii\t( hgl.‘.".:r m‘:\d!l’]lreld{?: “\;l(?.rl{l.l th_-lnlr‘u ity
Saturn 5, the command "‘MPJI ine for first time; raising their own orbit to an alti- | 1122 ; Lunir modils o ot stage is j A ane{ e e o Al it e e
and, the [unar module — are|. ﬁm e nmg}nI from 130 to 147 miiles. , { 1Z.00 ‘"”“‘c%a‘%ﬂiw‘mniﬁ& ua“:u;:"w :;i‘! r;—:m“.:m | 2 e oL e A The Apolio B (ight will simus
ether. Cost ‘the 07 P.M.—Third stage engines re-ignite. Stage goes into ig fired to start ane i | ' Yoot Vol Acide  from  blastoff - and/8te many of the maneuyers
45-ton unit containing four mil i il SiRary (o nabiaye the Taqas
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solar orbit four minotes later.
¥ TOMORROW
9:12 AM—Main command ship engine fires a second time,

enter moon lander in space for first time, followed at
6:08 by Cal. James A, McDivitt of the Air Force, space-
craft commander. K
9:27 A.M.—Space television show inside lunar landing
~craft, scheduled to last seven minutes. ;
12:42 PM—Still inside lunar module, Colonel McDivitt
fires module's descent engine. This tests engine's ability
to propel both moon lander. and command ship, and
-abil fhy(nf crew to control its thrust manually,
:15 P.M.—Colonel McDivitt re-enters command ship, fol-
Jowed at 2:12 P.M. by Mr. Schweickart. E
otnﬂcg;lmmd ship’s main engine

THURSDAY, MARCH 6
10:08 AM.—Mr. Schwelckart and Colonel McDivitt re-enter

lunar module. A
12:10 P.M.—Mr. Schweickart climbs out hatch of moon
landing craft, starting space walk to command ship

h and back.
2 '!‘;.l!\t:.—standing outside moon lander, Mr. Schweickart

back toward command sh
1:35 P.M.—Ascent stage

4:30 P.M.—Astronauts, n

ches up with command ship,
Iater.

back in command craft for

assignments scheduled for this day.
MONDAY, MARCH 10

12:49 PM—Command ship’s main engine fires to raise
erbital high point to 243 miles, the final orbital adjust-
ment before re-entry.

TUESDAY, MARCH 11 :

§:25 A.M.—Astronauts begin day of experimental infrared
photography ‘to study @op tonditions and natural re-
sources from space, g

WEDNESDAY, MARCH 12
9:25 AM—Astronauts start second day of photography

experiment,
THURSDAY, MARCH 13
9:12 A M.—Command ship fires main engine for eighth and
lasthlime. slowing craff and sending it back toward
earth.
9:47 A.M.—Astronauts splash down in Atlantic Ocean, 250
miles east-southeast of Beérmuda.

lion parts. |splasi1tlowr|. this period will
‘The conical command module|the most hazardous in Apallo/if& o1 the' moar, .

that will carry astronuats|9 since the lunar module is not| e ascent, descent and re-

through the atmosphers into/designed to re-enter the oartly's|Action control engines .all will

___raising high point of orbit to 221 miles. 3 : i hour later ing/be fi
wﬁﬁ‘_ bt of el engine ralas begh, of ochit E:l 'a:ﬂ.:e’:lj?t' j?‘\%lsfsn ; ﬁgn%t]:ﬂ::rnr:;ul w;:ndlng space and then return th.;m tojatmosphere, ﬂaﬂlﬂm:“m:;hﬂgfﬂz;;m& :,T: ll::a:'w::or::ig :ﬁ‘l
0 310 miles. AW i} : ; i : earth, already has I']ovmnmasr.| 0 wrong and the vehicles | ons T e
28 P.M—Fourth firing of main Apollo engine results In unmanned craft into ortit 4,785 miles high. perfectly on Apollo flights No,|drift “apart from each omen!"‘-‘.l.j:m."rmﬂ- or “staged.”
;:_tuit of 312 to 1&2 u.n'i‘hyi:dﬂrlng and t}le th‘:'m before SATURDAY, MARCH 8 7 and 8. | g"im IwoL]u‘l"d D"’e'nm w;y ;"!Or o ifi eh &:ﬂpﬁ?]nﬂmswugg
it are designed ta test rformance of the command . higs main engine fires to lower | These also were the first|/Colonel McDivitt an T, two lunar module
ship with lunar module attached. l'ﬁtr%ﬂmmsml srm%ng beliweeﬁ 109 and 155 miles  [manned proving flights for the|Schweickart to return to earth|Créewmen with oxygen and
WEDNESDAY, MARCH 5 high. : cylindrical service mn:ule cur;--al:_}r;, ; L ;\"‘i!t:;eglso n\;m be ﬂl:l‘ol!ghl}
; 3 3 y ¥ ‘taining the engine and propel- ¢ junar module, - . main ' environ-
5:10 a.gt.-_-m:_segeil sttc.}lnweiulnm, hmar.}tqn%nl: ospe““é SUND‘I‘?- .o king [lants tshar. p‘,wg‘, the spacecraft|been under design and con-/mental control system' aboatc
10 AM.—Astronauts begin first of five landmark tracking 1, %5 o back. struction for six years at theithe lunar module provide

Grumman Aircraft Engineering oxygen to pressurize the cabir
Corporation at Bethpage, L. L,|the space suits and for breatf
: But Cmormn Witlll: mark thelis an intricailt]! packaSis of e ing. }
irst time tha e “space(gines, propellant tanks, € A heat trans
train's” third and equally im- gfuppor:pnysums and instru-|keeps the cabin m co?n,\g
portant car—the lunar module|ments, able temperature, while otf
—uwill operate in space under| Two-thirds of the lunarlenvironmental controld ver
the command of astronauts. = |module's 16 tons of weight iSijate the cabin and provi
The lunar module, the spi-lhydrazine fuel and nitrogen|yocer {
dery-looking _spacecraft _that|tetraxide oxidizer, which 8-~ Aboard the lunar module js
eventually will flﬂd astronautsinite on contact, giving the &0-pound portable life” su;
& the_tn;oo“r:.“\:llll cb;:;l:lpg:g hspac:crai‘f. the aura of & fYingiqyctary  which Mr S:ch&?u
rom s 1 omb. art will wear on ac
docked with the command during his two hm?rs mi'!exbf:-iL

Lunar Module in Space

16 Small Engines

ishould be ible for Colonel
Scott to m the command
ship to the rescue.

After the final rendezyous,
the two astronauts are to crawl
back through a connecting tun-| 5 e noinde

mand ship, which is 12 feet
long and 13-feet wide. It weighs

For most of the journey I.helfunt-iong cannister housing il But most of the preflight con-
astronauts will work, eat and|spacecraft’s electrivity-generabdeern centered
sleep in thelr cone-shaped com-|ing units, oxygen supplies and
the rocket used for major mags :
euvers, including the return to(Rauts. Last W
earth.

This section is called{developed sore

not on the ma-
chines, but on the three ast rnvlof the National Aeronautics
ednesday all three
throats  and| ardous mission to date.

module shortly after the start
of the 10-day Apollo 9 mission.

The propellant powers 18 en-

Apollo 9 is a test flight for
the modules needed to get to|

it is the first mission of the
lunar module with astronauts
aboard.

Tomorrow’s flight also has
{been categorized by officials

land Space Administration as
|the most complicated and haz-

Two manned spacecraft will

gines, 16 of which are relatively
small ones of 100 pounds of

control the attitude of the Iu-!
nar module and to make minor|
adjustments in its flight path. |

The largest engine — the de-|
scent engine having lﬂ.OL}OI
pounds of thrust—is designed|
to lower the lunar module to
the moon’s surface and brake|
it, providing a gentle [;mding.l

vesrcular activity on Thursday,
and smaller portabla oxygen
tanks for both himself angycggf

the moon, but, more important, |thrust each that are used to/onel McDivitt,

A Complicated System

|  The most complicated system

aboard the lunar module is itg
guidance, navigation and con-
trol equipment. This eombina-
tion of radars, computers, atti-
tude sensors and fnstruments
tells the astronauts where they

(nel into the command ship.| “Atiached behind it is a 22-/the service module. stuffed noses.

After lunar exploration, the two| 2% 4nd where they are goi
| Should the astrona n

They are scheduled to return
to earth in it on March 13, —

muda. ‘
During the last five days in :

flight, the astronauts ﬂreb notl By WALTER SULLIVAN  |rocket, and ahead of the thitdisides of a ferry slip guide the

expected to be quite so Ll.b,\t.l Spectal to The New York Times isLage of the Saturn. ferry to its mooring.

They will {inn::_emratednnt;p;j}:-‘! CAPE KENNEDY, Fla., March| Module Cast Free At the apex of the cone

;r;:l;‘ugresn:‘l': %I:em:;rt?ln El2—The three Apollo 9 astro-| n space the astronauts cast ﬁ%m 15 a hole four Inches
Nothing in the mission pia_n:"ﬂ!llﬁ to be launched into earth|the command module free and ce'[v':';#“‘“t -"””f“ t%—"“”‘:h’h:‘“ ’1

is more important to future/orbit tomorrow will undertake turn it around 180 degrees with so0n M‘Z “']B of the pr 4

3 5 the

without serious flaw, it sl . :
clear the way for the Apolio 10| They will make the first at. delicate operation, for it |
astronauts fo fly around thl‘:‘-‘-‘n}PL by men' to fly a space-|portant not to jostle the boost
: moon in May as a test of thecraft—the lunar-Landing Mod-|er and its load of liquid hydré
Two television transmissions {anding craft in the lunar vicin-|ule—that cannot return them to gen fuel.
ity. No landing would be at-|earth. This booster is desi

pnbietn orbit in @ vehicle in-lyas orbited in January, 1968, (tem.
g:a._ of getting them back to in the only previous test of the|Ing maneuver in their
1 two-stage craft's rockets and|spacen It ‘the Iaunehing o T
m’!‘haflunar module, designed|puidance system. goes off on schedule at 11 ,\_\113_ ;zg.: ?.‘\('”‘]L-Ir'c”“.
am)' dw operations on a'“’ﬂi The lowér half of the vehicle|this maneuver will occur short-| cjal i
the airless moon, lacks| houses a rocket for the descent|ly after 2 P. M. e
mg}:ld!!:lie}ding against the fre-\to the mon, and the astronauts’| The purpose Is to position|the
‘mendous heat generated when cabin is in the upper s .{the Lunar Module, or L\
& .m" plunges through|which also contains the tinotnced Lem) at the n
SATNE Rmosphere, | for boosting men off the moon,|the Command Modul
At one point, the two men| Both of these rockets, as well|the three astro
il

. To reduce such jo:
Apolloiachieve an ai

|mov
stling and{tule
|

|to return to the command m
|ule if something suddenly goes |

lnie‘octan soaieast o 5 A p0Jl0 9 to Attempt Most Ambitious and Perilous Feats to Date s s e

F {flight to safety.
the spacecraft commander, and|propel it to rendezvous with| Eight different radio systemh
Russell L. Schweickart,  the|the Command Module, |also keep the astronauts im
Lunar Module pilot L-l..h t'i:__:m- The Lunar Module is not rIr_'-iL"’m:'""'cfliun t“'iﬂ’! the coms
N4 Modul ot, Lieut. Col.l jona L + mand module pilat af
|]|) 1r.|lc‘!1 1{{”1”.‘::-2.1 RS hIR.\.{-’l .‘.‘n.[ penetration of thejo e o T'!\t.p!ir nrft%gﬁ:?u{:.l.
F . will remain in the atmasphere and hence must |"-'-1:Erh::r with the ri-ldm‘,‘;" and the
discarded in space, craft's spindly legs, Sgive ths

] o R % their maneuvering thrusters sg c he progri ils r Hlun; dul insettli e

M. Apillo than the|what are, by general conser. ; ivering il trated the he The program calls for the lunar module an insefflike aps

:'l’ by il - irendezvous, and docking of thelsys the ‘most ambitious and that nl.; nna'-:l-_ can be :g:-entuxi latehes _‘:‘p”‘“ n|Lunar Module to fly more than pearance. This has led to i&_

ercises in which the manned t“’l"r fl!:épisﬁmr male pedomqlmrhaps the most perilous oper- Jr?:[::cet ;en ::i(i;-:d-ffg\:gi‘hn IE\TIT:'\H"}"FE? inside o r..‘ I;I{J-m iIf:r:“'::[ll!r swlpl:m??cgmruf e l::lr lSpIder}_‘ h
i St ; X i) = | Th L , its maneuvers will] Th ar madule, whic

lunar module on the fifth hould|8tons yet attempted in space.{Module. This is an extremel iy » carefree stuntsicosts more than $100-million,:

a new motorboat./has been  space-tested onlgs
turn hasjonce, on an unmanned flight 13
econd. months ago. During dhat tesf
re, provision hasiwhich was the Apolls 5 miss
e possible failure of sion, the ascent and. descente

mﬂ%gﬁ%&;g;ﬁﬂ;um on that flight. I One of the astronauts will learry enough liquid hyd Module at any e engines worked extremely wel
0 Thuréday en Apollo 11 astronauts/step 1ff_t0 Epace for the first/into earth orbit to infect program. In fact, t Tomorrow’s flight is 'sched=
' When Colbnel Mbivitt and|¥ould follow, possibly in July,|time with no connection to the Apollo spacecraft on a Iu er is designed so that|uled to be the first docking ofe
. caw!l it with the attempt to make the life-support system on boardtrajectory. How the bo Lunar Module’s engine|lwo spacecraft, in which cre !,
oAl and cast off Fri- historic l:mdjrgg and fulfill the|the spacecraft. Instead he will|partial load of fuel w he Module will drift back|men will go back and fo:l;:
iy ' carmmind | AP projec goal o putcing 4y 8 backpack tha provids oo to g  Command e n 3 beiween Ghe o vehes
y 5 i B |less  environ o, tontball-shani By s : 5 .
: Pﬂmmhy-g‘ﬂﬂw St 1t g ige 0o Braath knd K Ra e B guen!'spabcw!fil‘:g'lz'_]wi oot I, football-shaped trdJEL-!T-hI’D\JLig_h interlocking hatches, &
maric the fis¢ time men have| = Ap \inmanned funar module(with a water-circulation sys-|concern, y t other stages, “squal-but w:lIuzllnocgklh?\al:‘!\kgem':i%ue?jic]“:
er st. A al-but- ' Y &

maneuvers by the|docking shaft an -
Module have heenfmmluleg that fits }Iﬂg :Qmagﬁ*
ed ng the two craftithe lunar module. This so-ca]le‘j:
together apain. Such a spacedrogue and probe assembly™
rescue might have to be con- holds the two spacecraft tightiy.
ed without docking or with|together so the lunar modul .
nnecting tunnel obstruct- \crew may crawl through a 16s,
inch tunnel connecting the twae

vehicles. ~
On Saturday,

el To rehearse such a rescue,

nar Mr. Schweickart is to spend after many of-

in the lunar module should he as the module ller man t on theltwo hours in spac :
: as the r je aller man 1 ! : space on Thurs-{the prime objectiv 3
mare than 100 miles awiy from vering tockets, will be S { be I 2 will fii‘]}\'- It is then that the portable sinnp 113\:?1:n‘i)s'l:evfr:“es OLipe missy
expose! i

the command ship. If the lunar|during the rendezvous maneu-|mand dnd Ser
modiile is crippled, however, it'vers the top of tha t

b i pts i
pport system that will beithe lunar module wii]%h?:tﬁ-
9‘ on the moon will haveisoned later to burn i
its first realistic test. |enters the earth's af spf’enlef

ycumentation )
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