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THE AVION

March 6, 1991

AERONAUTICA
NASA conducts high angle of attack tests on the F-18

by John MaDermott
Aeronaution Editor
NASA'S Ames-Drydon Might Rescarch
Faoility is using an F-18 Hornet aa fs High
Angle of Attack Rescarch Vohicle (HARV),
The nireraft by an pro-production model oo
loan from the U.S, Navy, Angle of attack
(Alpha) i an engineering term wied W
doscribe the angle of an atrcruft's body and
winges relitive to It actual ight path, During
aneuvery, phlots often My ul extreme wnglos
of atmok with the noso pliched up while the

high e 55 dogrecs. Visual studies of the
uirflow over various parts of the alecealt were
mide. Special tmeor smoke wis released
Urough still ports near the forwand part of
the fusolago and followod the airflow pat-
terny wround the mireruft, Short ploces af ywmn
were tped on the wireradt, and an ol based
dy¢ wis relomed onto the alecralt surfacos
from SO0 small holes around the alrorft's
nose,

The aleflow patterns of smoke, dye, und
s were recorded on (lm und videotape for

wlrerafy contioues in s

Cormparison with computer

originnl direction. This and wind tunnel predio-
can lead 0 vonditlony in 7:" '2,’;',’:'0‘,’,'.‘;’:‘,’.”3 tionk, Additional daa ob-
which the airflow around yst wined ingluded prossures
the alrcralt bocomes Modified flight control  woed by seasons | lo
woparited. In alrflow st COMPULOrs and vanes  gued in a 160 dogroo pats

high angles of atiack the

s wround the nose und at

forces produced by the
porodynamic surfaces, Including N
provided by tho wings, aro reduced, Thix
oo by el bt DroeafEhehent T 1o mudntain al-
Uide.

The NASA gt rosoarch program i
producing Information st high angles of at-
ek 1o validato computer ¢odes and wind
el resuley, Soccesstul valldation of these
will give enginears and akroralt designers u
better understanding of perodynamics, efloc-
tveness of fight gonrals, and alrflow
phienarmens ut hagh sngles of sk, This I
expociod o deud o dexign methods provid-
g betier mancuyernbiliey i futues bigh pers
formunue sireonft and make therm suler oy,

The Fut fHight phinse Degnn iy mid 1987
i) nstod two mnd ane half yewrs, [ oonsisied
U 1OV resomh THighes ot ongles of atiaek as

New Tomahawk rece

Electric Glass Cockpit..

Lockheoed Test Pllots check the displays for the C-130 Hercules

Iranspon

Aerospace Society |

presents ERAU
alumni speaker

ny Brian Marchesseault
Space Technology Writar

Last Wodnosday (he Aerospace Socloty welcomed F.

other locations on the
wreraft,

Phase Twa flights aro schodulod o bogin
this Speing afvor inithad fight wsting of o
thrust voctoring sysiem and preflight ground
(osts, Tho thrust vectoring system will allow
Ut oxhaust ow from the two turbolan en-
gines 0 bo redireowd to provide enhanced
maneuvernbility and control in arcus wher
conventional sarodymimie contrabi, atlerons
ridders, and elovatons wre inefloctive, Thiy
will cesult lo slgaificuntly Ineronned
tmouvernbility st moderato angfea OF nitagk
and control wt anglon ol otack near N
degroes,

e theunt veelonng system connin ol
oA e ighe contol Compurers and yanes
[ direct the engine exhaust ow. Three
spoon shapod pacddles mude of Inconsl alloy

are mounted on the aiefrume wround each
engines’ oxhaun. They provide both piich
und yaw forcos w enhance maneuverability
when the serodynamic conrols ure elthor un-
wxable or lows effeative than desired. The en-
Rines have had the extornal exhaust nozeles
removed © shorten the distunce the vines
must be cantilovered by about two (et The
subsonie parformnnce of the englnes, inolud-
ing alterburming, s unaffected by the
modificatons, but supersonic [ight ik no
longer poxsible, & pennlty unlque o tis ex-
perimental project, The theust veetoring sys
tom wdds 2,1
e mircenlt. The modified Might control com.
putors e s PACE 1 750A computer wnd ype-
clally written (ight control Laws (O commund
the optmum combination of serodynamic
control nnd vectoced thrust (o sitisfy pilot
Hemand, Standurd cockpli controls are used
by the pllol and no special pilot acton s re
(ubrod altor ongaging the sysiem.

A Phase Throe oftore is currently undor
way 1o dosign moveable strakes which oan
be mounted on both sides of the airoraft's
Ao toprovide yaw controlat high angles of
mtack, Those strakon, four feet long mnd gix
Inchos wide, will be hlnged on one side and
mounted 1 the forwurd sides of the foselige
At Jow anglos of atck, they will be foldad
Pl gainst (e alroratt skin, A bighor
angeles of nttack, they will bo oxtended 10 in
rngt with the strong vortices goneontsd

pounds (0 the lotal weight of |

Insidé Sectibn

Mmﬂluﬁcl uonuu"nuwnuuB‘. B
c'.“"l‘d.........‘l.....'. Il.....B?
:cpm’lc’ic«"“o"op“ohuu/ulu'nu'o‘o'u_upfa,s

~ Data Technolog .. snAll
w I.Hchlnollogy'onoquu'mss.

slong e mose wnd produce large side Torees
for control, Preliminary wind tunmel st in
dicote (e soonll gonteol surfsces can b el
fective at high angglen of moack a the midden
Aee i Tower angles

by John MeDermott

m
nt

of
ol

Weoapons Center, Chinu

Tomubawk land attack
oralse missiles, chanpes Inglude sddition of o
Globa) Positioning Systom roceiver, upgrading

| Aeronautica Editor

Mo Donnoll-Douglay  An improved LS,

Navy Tomahawk sea launched crulse mimile
wiis rocently Might teated,

Vectored Thrust...

NAGSA's F-18 gshows off Its new thrus! vactoting devices on a test flight

ntly flight tested by the Navy

creased thrust mnd lowoer fuel comsumprion,
along with an improved wichead have nlso boon
added, Tho now wirhead bx Hghiar and smallor,
alowing more Tuel, which increuses run e

MeDonnel-Douglan: Mis-

replace moro thun 60 roond analog cockpit in
stroments corpontly used I the C< 130

The C00 Ix the workd's most popular and
widaly used trbine powerod hasvy trmnsport,
1 950 Hergules have been delivered 1o bperafon

The Tomabawk Naw a 700

lo fully guided Might
argel wrod ot the Naval

McDonnel-Douglas
Missile Systems Co, of
Thusville, FL. will bulld 60

worldwide,

Ihe Caa M0 i the largest adrcrmtt ever 1o land
O, OF (ke o Trom mn mirorf Gurnor withow
Wning o ook Tor Tanding, or @ Casnpuit mesis

ple Symems Co, of Tl
ville, FL. will build 60 per
oont of the Navy Tomuhawk
missiles delivarad In 1991, A

Lake, CA $25%.9 milion cantrmot for  for tkeof!, Lockboed bullds an average of Mo
Improvemants 1o the cent of the Navy 240miunilen was awvirded, In Hercuben aiecrudy per yeur al it plant in Manes

Tomahawk — Can b omahawk missiles (He seven yours since M-, GA

retrofitted 1o all Daonel b Boug iy onored tho Colling - Cortibication of tho BFISN4

the Digital Scone Matohing computer, Ume
arelva) compater, nnd i new payload secton.

Time of arelval control will ihow the Nuvy 10 Co, hos developed o Liguid Crystal Display
coardinmor areivid ofF Qe s [e winh nbe strikes,  electron iy glass cockpin for the €130 Horculen

A Willlwrny niemational 402 tarbofon with in

by Tam| Strout

Delta Ale Lines

troduce Ity new
M1} wineraly, the

Aaronautica Writas

Tokyo-Los Angeles flight which
originstes and ends in Orando (o ins

progrnm the peiee of tha mis
aiho his dropped by twosthinds, and ovorall pro
wram saving have boan extimatod st $3.5 hil-
lion

Lockheod Lockheed Asromautical Systemy

Flogtmonic Flght Instrvmantation Sy stem on the
Cannnp Conguest 44 | b been complotad. The
Ty (neh BPLS suocexsiully pastod FAA condi
gons foe Migh Totensity Radatod Fieldn and
Laghining testing. The now installation ineludos
the AIS-6S Digiad Autoprilor, TYWRABS0 T
bulence Wanther Radnr and Pro Line 1)

troport, Six dighnd LOD Mot panel displays  Comm/Nuv/Tulee

'MD-11 begins service with Delta

cenmiry foodlicy uwing 21 century
AL skl Bon Adkwma, it
vice president « assoclate genernl
connsel, “Wa wm very plensed to b
pominuing the expansion of our Or
undo hub oparation linking groa
citlan of the world with Oflwdo,

nleeporetion, Sovon ubeciat Duninges
cload, and nine seross oconomy class
will truaspon 295 passangers more
than 6.900 nautieal milex, The stund
g 10w Glass pUansengor wimgament
provides necom
modations for

hus selectod U

P gt d

RAU Alumos Mr, Ken Jang, Program Manpger of Prau
& Whitney's Covernment Engino Business Division in
Wt Palm Beach, FL The approximutely 50 students that
wirned out for the presentation wer treated 10 i uiikgue in-
shdo Took at the uviation Industry, The Information Jung
presented wan recently doclasifiod by the govesment,

Jang began hix career in the asrospace industry after
recelving s Mastor's Dogreo from the University of Con-
poctiout. But, he bagan it all by graduating from Hmbry-
iddle in 1969, At Prait & Whitney he has worked on the
devolopment of the ongines for the Boelng ,7187,7107,
whd the MeDonnell-Douglny MOS0, Hix most rooen
preect mx Proges Maniger s the Integrnted High Parfor
mance Turbing Lngine Toghnology (THIFTET) 2X Inltka-
Hve, THPTICT wiss the focus of his presentation last Wed-
pesday night

The goal of THITET was stated us doubling tarbine eo
gine propulsion capability by the wirn of the eentury, The
abeeradt involved rnge (rmm the Fa1S 1o the Advum'f,ul
Tacticn! Pighter and the National Acrospace Mane, The
wpectlic goals sot by the governmont (nglude improve
e (0 combustion sysiems, CoOmpression systems, wr
Bines, axhuust nozzles, und control systema by Ihe your
2001, In tegurds W thix mission, Jang stated, "Our job in
i industry b 1o propure for the threat (posod by the Sovit
Union)®,

Jang oxplained that the Soviot tachnology Is outrent!
comparable 1o that of the U8, Although the Russian sU-
27 Is donn curnbile (han the 1% 15, 1t 11 & higher performance
fighter, The detection rango for the F-15 and SU-27 wo
cqual while the SU-27 Is within 30 minutes oF in e
base. Outaide of this um’n. the SU-27 haa littde on board
detection capability, but by more manouverable in a visual
QONLACL ACENNN0,

Jussian enginos are bulll in muss quantity for very high

ormance, but in doing 8o the durability of the engines
mllmuod 10 ubout 150 hours, Thus, U8, durability of over
400 houry 18 by Far dominant, In actual constnxion ol en-
ginex, the Soviel engines are very almilae 1o Amorican en-
ginos. n particular, th crows section of fan blades ure al-
most identioal, says Jang,

The industry's view of the Gull W |5 one of optin ism
4 stated by Jang, The sitaation allows for more oppor
(unities in alr defonse dovelopments, On the other hand, it
also crontos & perilous situation for the LS. In that mom
American armament data I now in the Soviel's hands, The
USSR tis boon abile (o gaiher all of Iraq's fleld data on the
American wse and pugmnnco of the F-117 and Patriot

miuile,

In rospote (o the nowly oroated Soviel Information
threat, Jang stated tho ever ohanging quostion, "What can
wo do 1o bent the othor guy?™, Ho sald that this is where
Pratt & Whitey's spechalty as masters of g fod propuls
slon comes into play, “Prat & Whitney doos one thing
wily, md doos |t woll,™ The company hegnn 11
prominence with the developmant of the baseling F« 0
angine with [ theust (o walght ratio in the P18 mnd 16
ol K1

Prott & Whitniey's nowost davelopmonts inelude hols
low, mther than solid fan blades, A new Thantum:
Aluminum atloy, designated Alloy C has been dovolopod
for (e blades on well, Allay € bludes can withstand 2000
dogree temporntures, which melt ordinary Thanlum or
Alaeitnum blades,

Other recent devolopments include sell contained (Iber
optie operated wetuntors, mnd veetored thruntengines. Cur-
ront actuators wre hydraulically opernted and weigh down
the aircenft considenbly. The new actuators are lighter,
with ooty one small hydrautio device Inside which Is
oparated by o light boam, The veatond thrust cancept of
maving i nozale allows for much groater mancuvembility
i controlling tighter wming rdi),

Future developmenty aro in magneto flekd enginos and
even o nuclear powered jot ongine, A magneto Neld en.
gina offors  30% savings on the aircrall. A Hydrogen fuel
JPT) engine b being doveloped currently, n order to give
off Jeas light when buming, Jang explained that the light
given off by i burning fuol omits o umount of heat
which 15 visible 1o an Infrared missile, Hydrogen fuel
burng with & very Hight, almost invisible blue, which 1s less
visible 1o Infrured minsiles,

Tho presentation came © an end with a question and
answer session in which memd (questions on Pratt
& Whitney space reluted The presentation gave an
oxcollent inside view of the industry, sod wis
possible, In response to the challengos facing the
ROrospace Comintunity, Jang xald 10 prospoctive pilow, en:
gincery, and other studonts, " Your job Is Just beginning”. ’

the (reahest |

This month, Delta will
continue its expansion of
Its Orlando Flight Conter

\23 pussongon
Koy desipn
fentures of the

worldy newesl in
ternutional
wirplane

Dol initinted with the addition of six .\«.ﬂ)-li Jnglude
ang Mop Kevice 10 mare round trip Nights of- o now iwo
Tokyo on Februn crow Might deck
ot'uwlt."n\: ﬂlgI:ly. foring almost 15,000 iy

soats dally.

avionics, six
cathode riy tube
idtenment dis
plays, and & folly integrated flight
managoment xystem, The winglets,
now il cone, snd smalles horzontal
Wil incorporating & tnmmable fuel
tank e distineuive norodymamie Tea:
firen,

"ot Ix delightod 10 Innugumiie
new intemational service from s 21st

which feataros the
MDA i the Fist
scheduled sarvice,
incorpormios the latest selentific wd-
vInoes In serodynamics, propulsion,
wvionies and interlor denlgn,

The MeDonnell Douglas MD-11
trjots are deaigned o fulfill alriine
noodd in the 1990 und beyond, A
typleal three-luas sealing wrrango-
ment with six wbreast Clrst class

Name,_
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Rotom this Foom 1o the Avion, Tho Mo, oxmact answes ax (o the dentity
i of Uus siroraft, will win i froo submanine sandwich of ihele cholee from
! Somento’s Dall, The studont pubdication staff, thoir Bamidios and provious

Dalin's now Orlando 1o Tk yo ser
vice vin Los Angeles will depant Or
tundo Inteenational Adrport m ¥:00m
el drrive ot Tokyo's Nunt Almpont
at 4235pm lomorrow, Tho return
(g will dopan Tokyo at 6:35pm
and rvive o Orlndo at K3 pm the
sime duy

el s Orlando' s number ane i
fine, offering 77 (ights and Klmos
14,000 soats dully, This manth, Dol
will continue s axpansion of iy Or
lando Phight Center with the a0dithon
al sl more round wip Mighis offering
altoost 15,000 seats daily, In 1994
el opernted more than 23,000
Mights from Orlundo currying over
L0 milon pussengers,

l
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- —
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How does that hard drive work?

gy Joe Cambron
ata Toch Editor

A peryonal computer hard drive can hold
millions of pages of wat and recall it almost
Instantly, but few people know how they
work, The word "hard” describes the infloxi-
bility of the plauer (the circular aluminum
magnetic disk), Flexible disks o referred (o
as fopples. These disks have a Jesser density
of data contained on them and are therofore
durable enough to sustain harshor treaument
than hard disks, The term “drive” referx W the
fact (hat the disk ix combined with a soll-con-
talned motor which 1 used 10 spin the platier
(dixk) during the data read/write process,

History

The hard drive has its origing in the carly
19608, 1t was then that 1BM secretly devels
oped a 30 mogabyte (aboat 30 million pages
of datn) hard drive, It was reforred 10 as the
30-30. This designation was immediately as-
sockaed with the Winchester 30-30 rifle, and
thus the name Winchester drive was bom,
Untll receatly, overy drive using high spoed
spinning disks and o Noating head (an arm
simili 10 the type used on a record player, bul
suspended above’ the platter a fraction of an
lnch) were known s Winchester drives,
How it works

The hard drive |5 wsed for encrypting large
amounts of binary dat on s plattors usiog
magnetio voltago variatons to \dentily the
O g nd "1, This cata is tightly packed in
concentric clroles omunating from the hub of

Around the world In...

SimEarth will let you go around the world in

ihe platter. Hard Drives may read o wrile
duta instantancously,  The compuratively
slow of searching the disk (or an ap-
mmmmuloubn.uzsuﬂnw-

Construction

Plattors: The platters are aluminum disks
that usually rotate at about 3600 RPMy, The
Nigh rotation speed is needed (o faclliae the
small access times (time 10 retrieve or write
data) required of today's hard drives. The
plattery are covered with a media which holds
a magnete charge without requiring A con-
stant curment, The med'a ls olther iron oxide,
30 miltionths of an inch thick, or “thin film,”
“Thin film" uses an slectroplating process o
reduce medin thickness W just two or three
millioaths of an inch,  This s the primary
medin typo in use wday, The plattor itself is
an eighth Inch thick, and both sides wo used
for (ada stonmge.

~Read/Write Heads: These wee genermlly
constructed of & ferrite composite which wses
un fron oxide core which s surmounded by wire
oils, The coily sre acted oo by the magnetic
media when the heads are reading, When
writing, the colls ane energized with electric-
ity, As they move, blinking on and off, they
Jeave behind a path of *1"'s and "0"'s, ‘The
hoad sz varkes from drive to drive, but they
wre gonerally smaller than a 10,000th of an
inch in length and widith, One of the more
inseresting aspects of the head Is that, unlike
magnet'c tape, I never touches the media, It
is suspended six milllonths of an tnch above
the dikk in order w minimize fricton, When

the heads do wuch the media
it is callod a head crash and
data iy destroyed, Sixteon
hends may be used on u singlo
mulii drive,

B . The spindle |s
the pole ut the center ol the
isks, A motor sping the spin-
die, thus spinning all the plat-
1ers simultancounly,

Hord(ts)lrive Structure
Platters

de View
Head Arm

“Head Actumtor Am: The
arme is similar 10 o0o oo o
record player, It moves the
hoad over the target und then

Spindle

il
i

\\-

Data TECHNOLOGY.
|

Platter (

\‘ "
it
; il

i

)

T

ol
HIE
|a N

L™

repositions the hesd 1© the
next position, Parking a har!
drive Involvos signaling the
head sotumor (0 place the
beads over un unoocupled
purt of the plater, Once this precaution is
undertaken, i physical shook 10 the drive will
not esult in a dats loss.

The hard drive Is essontially the same do-
vice i a f'oppy disk drive, Both \so s spindle,
heads, magnetic media covering a disk, and a
head actuator, Thoy differ subsantially, how-
over, The floppy drive uses movesblo disks,
and those disks are not sluminum,  This
change allows only i fraction of the amount of
data allowed on & hard drive to be slored on &
foppy disk,

A hard drive s not as dumble sy a Noppy
drive, Many people observe the battering ta
floppy disks endure and wssume that their hard
drive can sustain sinilar puoishment, This
pasamption (v 4 poor one. The hard drive is a

A Jook Inside...
A hard drive contains a sarles of platters which hold data in concentric circles,

fragile device of exacting suundards. They are
not designed 10 bo handled frequently, The
hard drive Is so fragile that it is complotely
sealed except for o small valve wsed to adjust
(0 chuiges In air pressuro, The lnside is &
scrupulouddy cloan covironment, Any shock
can disturb miniscule ploces of dust that can
full 10 cover impartant bits of data residing 0o
n pm »
Manufacturers

Fuji, Seagate, Conner (Compaq), Maxtor,
Wron (Seagase), Howlett-Puckard, Minscribe
(Maxtor), and o slow of others build (hese
dovices in tugh technology plants located pei«
marily In Japan, Korca, and Siticon Valley,
Callfornin,  Drlves come in a varlety of
shapes, sizes, wnd capacitios, Drives hold as
1itle ne 10 megabytes of ns much s 0o g

bytes (1,000 megabytes), Dirfves also differ in

thelr interfnce 10 the computer and in thele -
encoding tochnique, Scagate Ix the largost !
manufscoier of hard drives, and many of '
[BM’s own computery use thelr drives, Cons
net Is widely congidered the finest hard drive.
Desirgable foutwres are auto-park wid volos
coll nctuation (a more durable actuating
method than the older but more widely usod
stopper motor actuaied drives), & memory
buller,
Each of these add 10 the cost of a hand drive,
but most wre worth the extm expense,
Prices

Up unt! just recontly, hard drive space cost
about $10 per megabyte, Now, IDE (on-board
controller) 40 megubyte hard drives from Ses-
gote are headed oward 5200 theough the mail,

SimEarth simulates evolution of our solar system

aund on board controller electronies,

OOty Oy QMN Mﬂ-; e

l‘:)y Joe Cambron
ata Tach Editor

SimEarth W o new sinulation from
Muxis, the makers of Sim City, This is
pot a soquel 1 Sim Cley, bul mther &
complex simulation of life on earth and in
our solar systom uing what ix called the
Ciaia theory,

SimEarth I taly a simulaton which
takes some gering used w.  Unbike Sim
("iry which was closer W a game, Sim
Earth wkes a planctary scale, From that
MACTo perspoctive, users may adjust such
things us the greenhouse offect, the wea
levels, minfull, heating and cooling, con-
tinentad delfy, and natund Qlsasters. Allof
these things alfect the real focus of the

One may coux dinosaurs into the infor-
mation ago through skillful maneuvering
of conditions and mulaton/evolution.
The simulation has many playing levels
and takes some time Lo leam. The manual
welghs in s substantial enough quantity
10 scire Almost overyono Into not reading
it, Realizing this inevitability, the de-
signen have included an intensive on-
line help system,

The most interesting confi gurations in-
volye trying 10 sot up 1ifo on other plancts,
ones that are elther 100 cold or 10 hot,
Those scenarios lmit your ability to
change fundamemal natural elfects, ef-
foctively ransforming you from u god 1o
an eanthling tormformer,  Using tools

and disasters (oo meteons, canhguakes,
typhoons) one must iry ho make Mars of
Venus habiwuble,
Gain Theory

Jumes Lovelock proposed a theory
which looks mt tho whole carth as o
onganism or one integrated systom, Thia
yiew grow out of satellite imaging of the
carth o5 woll as the relative constancy of
temperntre and atmospheric gas muos.

In the simulations, Cals is VOA de-
plcted globe with i face-and hopefully a
smite. The faco's expressions and com-
ments change with your influence (0 iy
bodly,
The Review

SimEarth should be scrupulounly re

real difference is that & simulation doea
not really noed you for any(hing other
than supervision, Sim City required the
wer 10 zone property and build tings
before anything could be ximulaied, and
then the stmulation only worked within
the framework of what hudl been created
or designated by the player, SimEarth i
fundamentally diffurent, 1tis possible w
select i soenarta, RO ko a shower xod
come back to und SimEarth well on x
way 10 solving ity own problems,
SimEarth s much more & “hands-olf”
peogeam than Sim Cizy, SimEarth s s
much a scientific study 8s 4 game, People
who enjoy playing “what i will find the

game (rresistible, while those whe ook,

milliseconds. game which is life which release gases into the atmosphere o o a i imulation not a game. The for hard acton will not.
80386SX by Protek $1209
16 Mogahernz Mouse Printer (180cpe) 1,44 Mogabyte Drive
4 Mogabytos of RAM (80ns) Joystick Koyboard 101 koys $1599 with new VGA monitor
40 Meg Hard Drive (25ms) EGA Card 1.2 Megabyte Drive Leave Mossage at 238-7355
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"EDUCATIONAL DISCOUNTS

The Computer for the Creative Mind.,.and PC

compatibility, too!

AMIGA sﬂn Pl SXSIEM
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FREE

AS500 CPU, 1Mb RAM, Mouse, Keybourd,
2 Mouse Ports, Serial & Pamallel Ports,
A1011 3.5 Disk Drive, A1084S Monitor,
AmigaVision, Appetizer Software
List Price: $1,397 PRICE: $799
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AMICGA_A20000D SYSTEM
A2000HD CPU, 1 Mb RAM, Keyboard,
Mouse, 50 Mb Hard Drive, 2 Mouse Ports,
Serinl & Parallel Ports, AmigaVision,
AT Bridgeboard, A1084S Monitor

_ List Price: $3,197 PRICE: $2,098

AMIGA_A20002 SYSTEM
A2000 CPU, 1Mb RAM, Mouse, Keyboard,
2 Mouse Ports, Serial & Parallel Ports,
2 Internal Disk Drives
AmigaVision, A1084S Monitor
List Price: $2,157 PRICE: ’§__l_,~34_7__ |
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— e

Education Packnge D: |

AMIGA_A2500/30 SYSTEM
A2500/30 CPU (25MHz), 68882 math
co-processor, 5 Mb RAM, Mouse,
50 Mb Hard Drive, AT Bridgeboard,
AmigaVision, A1084S Monitor
| List Price: $4,997 PRICE: $3,387
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\
2600/30 SYSTE

Al
AZ500/30 CPU (25MHz), 68882 math
co-processor, S Mb RAM, Mouse,
100 Mb Hard Drive, AT Bridgeboard,
AmigaVision, A1084S Monitor

|

—
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68030 CPU (25MHz), 68882 math co-processor,
2 Mb RAM, 3.5" Disk Drive, 50 Mb HD, Mouse,
SCSI Interfuce, 15,75 & 31.5 Khz Video Porty,
Multiscan RGB Analog Monhor and AmlgaVision

List Price: 34,298 PRICE: $3,023

| List Price: $5,647 PRICE: $4,042

| Edusation Package Gi ]
L AN IGA 3000-25/100 SYSTEM

| 68030 JPU (25MHz), 68882 math co-procesior,

| § Mb RAM, 3.5" Disk Drive, 100 Mb HD, Mouse,

SCSI Interface, 15,75 & 31.5 Khz Video Ports,
Multisean ROB Analog Monhor and AmigaVision

H List Price; 35498 PRICE: $3,948

Education Package 11

AMIGA 3000UXD SYSTEM
68030 CPU (25MH1), corprocessor, 9 Mb RAM,
3.5" Drive, 200 Mb HD, Mouss, Ethernet Board,
Multiscan Monitor, AmigaVislon, UNIX Systein
V R4, X Windows, Open Look, Network Software

List Price: $7,798 PRICE: $5,676

-

See your locul Commodore-Amign dealer for terms and further detally,

COMPUTERS PLUS

2455 Volusia Ave, (Volusia Sa. 2 blks. E. of K95 on US92)
Daytona Beh,, FL 32114 (904) 252-6442

Commodots, Amiga and AmigaVien ate registered trodemanks of Commodore-Amiga, ing.

SPINAL €EXAM

FREE X-RAYS (If Needed) .'

uIe want to acqualnt you with o modern
approach to effective, painless, and drugless health care. :
To make this available to you, we're making this generous .
offer. We handle all paperwork,

MARDER

CHIROPRACTIC

3
£
:
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QN I MOMIANAD oM
A IRKT OF AND Waiviy 11 HOUM OF M WOMIMG

1301 Beville Road, Daytona Beach

156-2900
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SPACE TECHNOLOGY
Rare atmospheric isotope found on

(NASA News) Keanedy Space Centor - Sciontists from
several U.S, government and university lboratories have
reported finding the rare atmospheric lsotope Beryllium-7
presont on the surface of NASA's Long Duration Expo-
fure Facility (LDER),

The isowpe Boryllium-7 is rdicactive and produced
naturally by cosmio my reactions in the Barth's atmos-
phere, Although very rare, the isotope Is dotectable by
modem nuclear instrumentation and has been studied in
the past iy a means of trackng the distribution and ranspon
o! utmosphoric gases in the lower atmosphore, sald Dr,
Gerald J, Fishman of Nusa's Marshall Space Flight Center,
in Huntsville, Alsbama,

“The finding Is thought (o be significant from at least
two differont aspecty,” suid Figh-

*A wam of scientists found the Isotope on the LDEF
during measurements ut the Konnedy Space Center short-
ly afler its return, At approximutely the same time, re-
soarchers working with removed extomal spacecraft com-
ponents at the Manshall Space Flight Conter and the
University of Alabama, Huntsville, confirmed the Beryl-
Hum-7 presence and showod that it was confirmed 1o «
vory thin layer « the surfaces of the leading odgo of the
LDEF" sald Fishman, The NASA scientist 1s part of u
rndiation group Invostigating materlals snd radiation data
returned from LDEP,

The findings involved the collaboration of scientista
from the Marshall Space Flight Center, Universities Space
Rescarch Association, Huntsville; University of Alabama,
Huntsville; Naval Resoarch

man, "First, it Is known that the Laboratory, W. . DLy
Hotope 18 mainly produced ut The Isoto B’V Mum-7 University of Flocida; Institute
much lower altitudes ntheatmos- 18 radioactive and produced o Space Science and Technol-
phere than where the LDEF was naturally t;y cosmic ray oky, Oninesville, Morida; and
ocwmgl. Tx dot;cmm and meas- reactions In the Earth's M'fmh‘:ﬂlﬂ State University,

urements show that somo, us yot mosp g Dumton Exposure
ungetermined, process efficiontly " focter Fucility wis returned {rom space
carries 1010 high altitudes, by the Space Shuttle Columbla

"Additonal und more detailed measurements of this
Lype may lead 10 a betier undersianding of the movement
of gare atmospheric componants over the globe at high al-
Utndes," be suid,

“Secondly, prior 1o tiy finding, there was only onae ats
mospheric gas known (o strongly (ntemct with orbiting
spicecralt, That gas, alomic oxygen, hus boon found to be
very pignificant, leading 1o the degradation of various

[ January 1990 after nearly 6 yoars in Barth orbit,

LDEF i3 & 12-sided oylindrical strocture 30 feet long
and 14 foot in diumeter. The LDEF spacecraflt was
dosigned 10 (est the performance of spacocraft materials,
components and systems that have beon oxponed (o
micrometoralds, space dobris, space vacuum, atomic
oxygoen, solar ultraviolet and space radiation for an ox-
woded period of tme.
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facility

Radioactive...

A o

The Long Duration Exposure Faclity (LDEF), seen here being retrieved by the Space
Shuttle Columbia in January 1990, has been found to contain a very thin layer of Beryl:
llum-7 on the leading edge of the surfaces, Beryllium-7 Is a rare, radioactive, atmospheric

(sotope
Updated computers to  [Orbiter Update =
ATLANTIS The orbiter Adlamis Is undergoing proparations fora rol

p rov i d e g re ate r rel i abi l ity lover 1o the Vehicle Assembly Bullding (VAB) lnto on March 7 or early the

b)’ Joshua 8, Mussal The IRM AP-1018 computers, at | pext day, Closeout of the midbody and aft compartments continue, in
Space Technology Editor 64 pounds, are half the weightand size | prepamton for rollover (o the VAR, The only concems ut this timo are
NASA is In the process of up- of the old computors und require less | evaluation of u very small orack on each of the forward log hinges of the
grading oach of the Shuttle orbitors’  power (o Operulo, Still, the now com= | left und right extomal tank umbllical door drive mechanisms, Thoso cracks
five goneral purpase computers 10 puters will provide more than iwice | war found after evaluation of several dys tests and inspections Addition-
provide greater reliability and offl- the mamory and three times the | al wests are underway 1o recheck all four hug hinges.
clency, The computorns serve s the  prooessing speed of thelr prodeces: Atlantds 18 seheduled 1o b launched In April with the Gumma Ray Ob-
spaceceall’s "brain,” controlling most  sors, the AP- 1018, KOEVALOTY,
systems and performing systoms and  Tho new enhancements found In | pISCOVER Y Preparations for rolling back the vehicle to the Vehicle
performing systema nymnpcnwm and lM, DOV COMPURES Wite (k"'R'fc‘,’ » Assombly building sre underway, The vehiclo will not return from the pod
paylond operations, The new com- build on the capubilities of the original Bofors 2 a.m, Mitreh 7. Currently, workors at the pad are offloading hyper
puters, designed In 1984, will Incor- - compuers by incorporating new data | oo onallangs from the orbita) maneuyering system and reaction control
| poruo mors capabilitics and apply ad- - procossing lechnology and advanced sy, Workeos huve slreudy transforred the $T5-39 Alr Force Progaim
vance computer technologios not  machine architecture Into the existing | g5« 1o from Discovery s prylond bay 10 the Payload Changeout Rocan
available 0 1972 whon the prosent  system, resalting in only Guhllt“ ¢han- on Muix!ny 3 L ' (
computers were dosignod. Insallation  ges in the use of existing Shuttle | ™ 7 ccavery is now schoduled 10 be launch In late April or early May on an
of the first and second sets of five software, The increnses in the anclassified DOD mission y
identical computers in the orbliors  memory capacity und In processing PRI y
apeod openy the doot for future in-

Discovery and Adonris huve been
comploted, Columbla will  be novaton i the use of the onboard data

modified at o tater daeeHOB ) 1IN processing syeoms,

spucecralt surfaces, The detection of Beryllium-7 oo the
LIEF surface will nllow sclentists to study in groater dotail
tha Intemction of gases with spacecrnit in low Harth orbis,”
snkd Fishman,

LDEF carded 57 oxporimonts and involved participa-
ton af several hundrod sciontists and engineers in the dat
analysis, The Long Duration Exposure Facility program is
munaged by NASA's Langley Research Center,
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Neéw and improved...
The general purpose computers on the space shuttle fleat
are being updated. The new AP-1018 have 262,000 words
in $he core memory and processes at a rate of up to 1 mil-
Moft [nStructions POr SeCON: YT Fredrmail Fe

COLUMBIATHe orblior s ondergolng routing maintenance proce-
dures of eheaking, rophscing, und inspecting all eritical systems ot the shot
o, ColumtatiAcheduled to launeh (n May with Spacelab DI Sionted V) |}
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€ WANTED /--‘-l\\ Commuter Alrine CAL“N!” E T H I
1 o —— FREE Tax Help
g | First Officer Course
- b -
SASTIERT | W G\ (), / —— Staffed by student volunteers
& A 1,\;,..;' 3] Sponsored by I.R.S.
| e GNTAR | s i e o o Supervised by Katherine Wilson
Candidatos 1o Alvond Our FAR Bart 138 || Bt mmisieis | Room A117 at 5:30pm on Tuesdays
First Officer Training Course. Each Flight postage and handling for sch eopy,
Candidate Is Guaranteed 100 Hours Of Actual | ¥ wekforddivery.  * - i
Flight Time With A Commuter Airline. This | || 5cteck Mokt powites
Will Include An Actual FAA 135 Checkride In [y Andres s Mdded g
Additicn To The Training. Cost Per Can- =Htom
didate Is $8,500. Space Is Limited. e}
Course Includes: Flight / Ground Training / = N
Books, FAA Checkride, | I - :
100 Hours Piston Multi - Engine Time T
Contact : AVTAR INC. o
PO Box 1F1 32?’ | 2y T J—
Daytona Beach, Florida 32120 S 01 The Auihoiios Cleinend o ¢
(904) 760-1705 - Fax (904) 760-0164 I tsecio e Nogepa 0 '

. T T e J———

SORRENTO’S PIZZA
Dell, Subs, Plzza, | s |
Stromboli, Calzones, | i |
Eggplant, Stuffed Shells,| !
Manicotti ; | A :
. PPEE Kt Your Dinr | e |
e s - 600”0 on ERA HAPPY HOUR (VY el N e L OPEN DAIL:
I8 S TR i I')if"’;“ " PM-2 AM 11AM-3AM
. . ' cean View Dance Floor Seafood
e DY S 00l s 95 0535004 Oysters
Miche > >, oy I SRR
resh Fruit Italian Ices oty 00 127 S. Ocean Ave. Clams, Shrt
4 . Hucket ~ (Nex! Ta Mayan [nn Direclly On The Ocean) Sandwiche &
Walking Distance From ERAU! MONDAY NIGHTS | TUESDAY NIGHTS [ WEDNESDAY NIGHTS s
4 DNESDAY NIGHTS. |THURSDAY NIGHT
® 2poMl 7"2 pnMo | ‘
1 : i e | 9100
3 Free De'“’ery 255'1 817 +1.00 suonire| 2 for 1 o 0 IMPORT BEER

1344 Volusia Ave. K-mart Plaza THE ONLY PLACE TO PRATY ANY WEEKEND!!T
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FREE Tax Help . ; sy

Lot us put you

in a clean car
Staffed by student volunteers
Sponsored by LR.S.
Supervised by Katherine Wilson
Room A117 at 5:30pm on Tuesdays

PETE'S AUTO DETAILING
a

Auto Ropairs
ts
Embry-Riddle Aero. Univ. ggggggnt
This coupon gets you 10%
o Q@y
¥ ine cleaning by
.50 engin i

. - "5‘
Businuss (004) 368 3
0N Ave. 3
D.,w“. 8..0“. FL 321‘7 Home (90‘) 252 01“9

.
‘ - T & MORE
WE'VE MOVED TO A NEW LARGER (&
CONVENIENT LOCI?R’IIT ED
|
& <A | ' A SYSTEM
= o o 386.5X SYSTEM " |\ 280995
L i " ) _‘;\ i swi h ' ok
. z v.#‘t,'. Sl » ‘
: BOMWGL-HX IO':".l '“,"::1:'0"?
L2 o:tnll.’a: twrw ::’M%lnimn DRIVE
oMB HARD DRIVE MONO MONITOR
‘s O s VGA COLOR MONITOR 2 SERIAL/L PARALLEL
| GAE HILY OPEIY LV ' L KEYBOARD \ALba 101 KEYBOAR -
HAPPY HOUR LIVE ISLAND REGGAE NIGHTL A XA ‘ ) :
|!. Sy Laip iy il ' ton, | GENIUS VGA CITIZEN
3 ¢ Drails Qcean View Dance Floor iy t MOUSE COLOR LOR
\ sl .l Of ,)g»-? -qr) 1 CIvat ) Wi DR ALD MON|TOR OUR NEW l()('.'\'l'l(,)N CO ‘
WA e (b lglo PV 4 (lan | ' $34% a1 DOT MTCH 18 PRINTERS
R 127 S. Ocean Ave, Sandvich 4 $3ca = 1500 BEVILLE ROAD Rey an %
45,00 kel bt e iocily O 1110 Oenan) SanGwiches U | : SUITE 402 !
foiedadd i —ent To Moy on Ilm l’!',.. Y NIGHTS | IBHTS N T SR T Df\\’:“l(J)lhll}\ I'l((,'ll FL. 24 PIN, PUSH TRAGTOR
MONDAY NIGHTS | TUESDAY NIGHTS | WEONESDAY NIGHTS {THURSDAY NIGHTS il : T
g 7.12PM ot i o «1.00 COMILETE|  -OLOR | SHOPPES OF BEVILLE g
712 PM " V& AL G aEth DEPT. MON_I_T‘OH NEAT TO PUBLIX 9 PIN, Pumag-rw«:um
. - u‘m':: - : - A IMPORT BEE L \Es , 823 :
$1 -00 BUD NITE 2 jor 1 DAINKS 1 RN ' nEpAlgg . $e4d l 252_391 l BOTH INCLUDE COLOR KIT
e A UPGP\A E8 | & vian WANANEY

MEMO

To: Students/Faculty/
and Staff
From: Phoenix Yearbook
Re: Yearbook Distribution

Spend the rest of
your life with
avery girl you

knew in college.,

Only in the

‘ Phoenix!
N i y Get your copy
A 1rogt"th0 Phoenix
ice or call
On Earth. extension 6078.
| 1/
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(Calvin and Hobbes by Bill Waterson | [Far Side i
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B6 NOTICES

FAA Pilot Written Examination Schedules Ground training computer testing available

Bmbrey-Riddle Acronautkal University will administer FAA Pilotand/or ~ ERAU s now giviag ground training final oxams for the private, com-
Instructor Writton Examinations for all pilot lconses, the (ATP 121) mercial, und Instrument Might counses by computer, Students completing the
Airfine Transport Pilot - Alrplane, and (ATA 115) Airline Transport Pilot - (lnsl exam by computor will be graduated under ERAU written self-exam-
Alrplane. tming authority and will not be required 10 take an FAA Written oxam, Any-

The test dates are Oct, 20th, Saturday, ol 9 a,m, in room G105, by the  one already having passed an FAA Writlen will not be able to substitute it

GRW Complex and on Oct. 24 and 31, Wedneadays, a9 aum. (o room He  for te compaler exam, L
115, In the gkw (_'o:nplcx. The computer testing lab is in "H" building and is outfitted 1o st soven-

Students Intending o take an FAA Pilot Writen Ixamination are  teon studonis at a time, The twsts will be given Monday thiough Thursday
required 1o sign up 7:1 Office H-119 or call extonsion 6830 prior to the 0830 10 1630 (completed by 1630), There will bo no wsting on Fridays.
exumination day. Students have the option of signing up in person with the Flight Reconds

AL the time of the examination, cach student must present o receipt for  Offce (H-119), or by culling oxt. G828, The appropeiato tost must be takon
the pilot exam feo, validated by the Canhier's office; a Written nuthortzation  within 7 testing duays of (he last ground lub class o provent Mlight course
form signed by an appropriate Acronautical Sclence Ground Instrocior, or - delays,
the fuiled results of o provious FAA wriien examination, and present as f
personal (dentification an Atrmen Certificate, driver's license, or olher
official documont.

Explunations of appeopriato forms and procedures will be  given,
Immediatoly  thoroaftor, tosting  will commence and unless  prior
arrangements huve boen made, late examinees will not be permitied to enter
the exmmining arca while testing iy In progress.

Space research program announced

-

The Flonda Space Grant Consortium (FSCOC) has annoonced an Undlee-
grachmte Space Research Participation (USRP) program for Summer 91
The USRP program is designed (o provide opportunities for siudonts o bo
come actively involved in ongolng research under the  supervision of emi
nent faculty and researchons and to enhance students’ Innsst in gradoate
study and carcors in a wide varlety of norospace-rolated areas. To upply for
this program, o faculty researcher may propose 10 menioe in undergmdonto AT
student during o 10 weok Summer 91 rescarch project. A 52,000 student M. "d] ) i
stipend plus additional funds for research of women, minority snd disablod ' 5. M|

o

e ol
(k' 8. (‘ ‘u. " ;! .l r l " ". " ¢ ) ’ J : ' A1 4 g » Xy . (\‘, " ".. I : ;
students. Contact the School of Gradunte Studles and Research for addi No Commefclﬂ] N(s'ém Bpaius‘ (;ullpu,\‘ Mnmuy e

tanal (nformation RETRRAE SR NCIRAS wt i) oY . s , 2 :
United Airlines Captaln to speak in UC WeNood A Radlo Suton! Catholic Masses 10 am., 7 pm, & 10 pan,
The Bmbry-Riddle Precision Flight Team is proud 0 have Unlied | i Protestant Services 11:15am,

Alrfines Captain E. Win Simpson speak o the ERAU student body, On Ca" Gumbl dt-ﬁb}'ﬁ’bﬁl ’ Spruance | tall Atrium

»
.
.
»
B
B
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L
.
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»
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Tuosday, March 12 at 8:00 pam. It will be held at the Swdent Center (UC)
Captain Simpson will discuss Cockplt Resource Managoment, Crow '
Coordination, md welcome any questions concemning airdine carcers -
Ploaso plan to attend this FREE Informative event,

\Safe Environment Wk
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Earn up to $1000 (n one woek

or YOUr camplis ofganization

Plus & chance at *5000 more!

s program works!
No Investment needed

Call 1-800-9320528
Ext. 50

Practically EVERY
student is eligible
for some form of
scholarship,
grant, or financial
ald.

Learn how you
can qualify by
calling
1-800-222-8142
x006 and receive
your FREE
brochure.

PETE’S PIZZA:
COMPANY

(From Brooklyn New York)'
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X-Tra Large 16 " Pizza
With 2 ltems
Regular $10.50
Only $7.99 + tax
Pick Or Delivery
Coupon ERAU
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X« Tra Large 16 " Pizza
‘With 2 Items Reg. $10.50
r Only $7.99 + Tax
2nd X-TraLarge Plzza
Only $5.99
Coupon ERAU
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There are a Million

to Give

America's young military and their families

desperately need our

support—and yours!

For 130 years the Armed Services Y has
served those who serve America, but the
need has never been greater than now,

Mail your donation today to: The Armed

Services YMCA, #2165, 6226 Brandon Avenue,

Springfield, Virginia 22150.2510.
If you'd like to do more, eall Dick
Stotz, National Executive Director, at

703-866-1260,
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Guess Who's Back In Town?

THE CANDY GIRLS
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643 North Grandview Ave. Daytona Beach 255-3833

(Seabreeze & Grandview Ave)
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