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For the re s id ents of Sao Jo se dos Campos, Carnival may start
in late Dec e m b er, which is a few weeks early for the ulti-
m ate Brazil i an party. You see, Sao Jo se dos Campos is the

home of Empresa Brazil iera de Aeronautica S.A.— Embraer —
and by year’s end, folks there expect to cele b r ate cert i f i c at ion of
t he Legacy bus i ness jet .

T he $19.8 mil l ion Legacy doesn’t off er cutting-edge tec h n o lo-
g y. And Embraer officials unab a s hedly admit that this, the first
b us i ness jet in its 32-year history, is a der i v ative of the we l l -
pro v en EMB-135 jet l i ner that ent ered service in 1999 as part of
t he EMB-145 famil y. Still, the Legacy marks a signi f i c ant mile-
s t one for Embraer, a form erly stat e - ow ned org ani z at ion that had
b e en a govern m ent emplo y m ent pro j ect for its first 25 years.
L i t t le more than a dec ade ago, Embraer was in deep tro u b le
b ec a use sales of its tur b o prop com m u t er EMB-120 had slowe d

e v en as the count ry ’s inflat ion was ro c ket i ng skyward .
T h at all beg an to change in 1995 when Brazil sold Embraer to

a group of pr i v ate investors. The timing was perf ect. Flush with a
f resh cash infus ion, Embraer ’s strong le ad ers seized the opp o rt u-
ni ty to jump into the newly emerg i ng 50 - p a s seng er reg ional jet
m a r ket with the EMB-145, first cert i f ied in mid - 1996 .

R eg ional ai r l i ne oper ators soon crowed about the ai rc r a f t ’s sim-
p l i c i ty, dispatch re l i ab il i ty and oper at i ng ec on om y. The EMB-145
b ecame known as a money maker. Several variants followe d ,
i n c l u d i ng the EMB-135, cert i f ied in 1999. Sa les soared and pro-
d u c t ion climbed to 18 units per month. Embraer rec o v ered from
its ec on omic tail s pin and has bec ome Brazil ’s le ad i ng export er
and the world’s fourt h - l a rgest ai rcraft man u f a c t urer.

T h at caught the at t ent ion of bus i ness ai rcraft oper ators, such as
Swift Air, a Pho eni x - b a sed chart er com p any that plans to begin a
f r a c t ional ow nership program with Leg a c ies. The EMB-135, buil t
to cram in 37 com m u t ers, could coddle 10 to 13 bus i ness traveler s
in its 43 - f o o t - long, 1, 400 - p l us-cubic-foot cabin. It actually
o ff ered 92 perc ent of the cabin volume of a Gulfstream IVSP.

A n a l y s i s

www.AviationNow.com/BCA

Embraer Legac yEmbraer Legac y
Brazil’s big-cabin entry to business aviation — at a price south of $20 million
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E a g er to expand pro d u c t ion, Embraer
pro p o sed the Leg a c y, an EMB-135 fitted
with wing lets and auxil i a ry fuel tanks that
could carry 10 passeng ers 3, 200 nm, an
i n c re a se of 1, 200 miles over the stan d a rd
ai rc r a f t .

But extra fuel and extra weight re sult in
h i g her wing- and power- lo ad i ng rat io s
c om p a red to most other $20 mil l ion bus i-
ness ai rcraft. As a re sult, its take o ff ru n w a y
perf o rm ance is more reg iona l - j et - l i ke than
b us i ne s s - j et - l i ke. (See accom p an y i ng
R ang e / Pa y lo ad Pro f ile chart . )

T h at makes the Legacy a ni c he ai rc r a f t ,
as shown in B / C A’s trio of perf o rm an c e
c h a rts, along with the Com p a r i s on Pro f ile .
Howe v er, there’s much more to the Leg a c y
t h an the graphs con v e y. In ord er to under-
s t and the Leg a c y ’s full capab il i t ies, it’s
e s sential to delve into the det ail s .

Certification Basis, 
Structure and Systems

T he Legacy is a der i v ative of the EMB-
145, which was ty pe cert i f ied in Dec e m b er
1996 in accord ance with FAR Pa rt 25
t h rough Amen d m ent 84, plus cert ain su b-
se q u ent pro v i s ions up thro u g h
A m en d m ent 97. Howe v er, the new bus i-
ness jet, including auxil i a ry fuel, wing let s
(also used on the new EMB-145XR), int e-
r ior modificat ions and cabin com p let ion ,
p l us all factory options, will receive its
own ty pe cert i f i c ate. Embraer won ’t use
t he STC process for any stan d a rd or
o p t ional equipment on the ai rc r a f t .

T he ai rframe is con v ent ional se m i -
m onocoque con s t ru c t ion — stre s se d
skins, hoop frames and long i t u d i na l
s t r i ng ers. Composites are used for fai r-
i ngs, pr i m a ry and sec on d a ry cont rol sur-
faces, and main lan d i ng gear doors. The
ai rf r a m e’s design ec on omic life is 55,000
ho urs or 20,000 cycle s .

T he Leg a c y ’s ai rf o il is an origina l
E m b r a er design, one with a re l atively flat ,
“ roof top” upper surface and mil d l y,
re f lexed (S-curve shaped) lower surf a c e
c ont o urs for long - c ho rd lift distribution
and low-drag rise up to MM O. For the
b us i ness ai rcraft market, Embraer is rai s-
i ng the Leg a c y ’s MM O to 0. 80 Mach from
t he EMB-135 ’s 0. 78 Mach re d l i ne. It has
added aft body strakes to dampen the
E M B - 135 ’s nat ural low amplitude wing
rock that was aggravated by the ad d i t ion
of the wing let s .

T he le ad i ng edges on all EMB-145 -
ser ies ai rcraft have four vort ilons — “poor
m an ’s slats,” is how Embraer eng i ne er s
describe them. The se devices energize the
b o u n d a ry layer at high ang les of at t a c k ,
t hereby dec re a s i ng stall speed as much as
3.5 perc ent .

I n s ide the ai rcraft, the EMB-135 ’s
d ro pped ai s le, which is off set to the left to
a c c om m o d ate one by two ai r l i ne se at i ng ,
and the ai r l i ner ’s side wall-mounted se at
r ails have been replaced with a spec i a l l y
braced floor to su pp o rt bus i ness ai rc r a f t
p a s seng er chairs and other furni t ure. A
c entral, dro pped ai s le incre a ses he ad ro om
by two inches. A flat floor is avail ab le to
a c c om m o d ate asymmetric se at i ng layouts.

T he main cabin door is an ai r s t ai r, Ty pe
I design and measures 30 - i n c hes wide by
67 - i n c hes tall. On the Leg a c y, the EMB-
135 ’s right, forw a rd service door has been
e l i m i nated, fre e i ng space for a full leng t h ,
f o rw a rd galle y. There is a right-side, 20 -
b y - 36-inch Ty pe III overw i ng emerg en c y
exit. The 40 - b y - 45-inch baggage com-
p a rt m ent door is lo c ated below the le f t
eng i ne .

T he Leg a c y ’s systems are simple an d
he a v ily re d u n d ant, perm i t t i ng dispat c h
with one inoper ative com p onent in virt u-
ally any system. For example, the ai rc r a f t
c an be dispat c hed with four of five 28
V DC gener ators, three of four hydraulic
pumps, and one inoper ative air cycle
m a c h i ne, or one inoper ative wheel brake
and/or fuel pump on either sid e .

T he basic wing fuel capacity of 11, 321
pounds is enough to fly 10 passeng er s
about 2,000 miles. That total, howe v er, has
b e en incre a sed 6, 382 pounds by ad d i ng
twin, forw a rd belly and twin aft fuse l a g e
a u x il i a ry fuel tanks, uppi ng range by 1, 200
m iles. No t ab l y, the forw a rd belly fuel tank
is high enough to clear the ground in the
e v ent of a gear-up lan d i ng .

A sing le - p o i nt pre s sure re f u e l i ng port ,
with refuel quant i ty pre - se lect, is lo c at e d
on the right side of the forw a rd wing 
f ai r i ng .

T he dual hydraulic systems pro v id e
p ower for ailerons, ru d d er and flight spoil-
ers, along with the lan d i ng gear, whe e l
b r a kes, nose w heel steer i ng, thrus t
re v er sers and ent ry door clo s i ng system.

T he aileron and ru d d er cont rols are
p owered but have a manual re v er s ion
mode. The electrically cont ro l led an d
hydraulically actuated speed brakes pro-
v ide flight spoiler and autom atic gro u n d
s p o iler functions. The double slotted, trail-
i ng edge Fow ler flaps are actuated by dual
DC electric motors. The ele v ators are
m anually actuated, assisted by servo an d
s pr i ng tabs that reduce eff o rt. Stall pro t ec-
t ion is pro v ided by a dual ang le - o f - at t a c k ,
stick shaker and stick pus her system.

T he Legacy has trail i ng link main lan d-
i ng gear fitted with carbon brakes, con-
t ro l led by a dual channel, brake - b y - w i re
system. Brake temper at ure is displayed on
t he EICAS. No se w heel steer i ng employs a
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The main entry door, with integral ai rstair,
measures 30 inches wide by 67 inches tall.

All walk-around preflight tasks can be done with
feet on the ground, including refueling.

Aft  body strakes were added to impro v e
directional stability.
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digital steer- b y - w i re system, with five
d eg rees of autho r i ty avail ab le through the
ru d d er pedals and an ad d i t ional 71 deg re e s
a v ail ab le through the til ler.

An 8.1-psi, digital-cont rol cabin pre s-
sur i z at ion system mai nt ains a maximum
8,000-foot cabin altitude at the ai rc r a f t ’s
39,000-foot cert i f ied oper at i ng ceil i ng .

B leed air is used for cabin pre s sur i z at ion ,
eng i ne inlet, wing and ho r i z ontal stab il i z er
le ad i ng edge anti-ice, and eng i ne start i ng .

T he APU, which is fitted with a full
a u t ho r i ty elec t ronic cont rol, can be use d
for cabin pre s sur i z at ion in flight. Airf r a m e
anti-ice systems are autom atically actuat e d
by an ice det ec t ion system. Embraer cho se
to he at the le ad i ng edge of the ho r i z ont a l
s t ab il i z er to pre v ent perf o rm ance deg r ad a-
t ion caused by ice cont a m i nat ion .
E lectrical he at pro t ects the ang le - o f - at t a c k
probes, ice det ec t ion probe, pitot tubes,
s t atic ports and windshie l d s .

Flying Impressions
Few ai rcraft we’ve flown have bet t er cre w
erg on omics than the Leg a c y. This first
b ec omes evid ent dur i ng preflight inspec-
t ion. Dur i ng our walk-around at the Sa o
Jo se dos Campos ai r p o rt, Embraer senio r
test pilot Luiz Carlos Rodrigues and I
c hec ked every item on the preflight list in
less than five minutes. The su b j ect of our
s c rutiny was EMB 135 Serial Number 363,
t he sec ond of four Legacy flight-test ai r-
craft. This would be its 19th flight.

“This is a walk-around inspec t ion done
with your feet on the ground,” Ro d r i g u e s
re m a r ked. All inspec t ion points are within
re ady view or arm ’s reach, or they can be
c hec ked remotely on EICAS pages in the
c o c k pit. There is no need to climb rickety
l ad d ers or squeeze into greasy equipment
bays. A white glove, starc hed shirt kind of
w a l k - a ro u n d .

Once that was com p lete, Rodrigues an d
I strapped into the right and left se ats of
t he Leg a c y, with Sil v io Olenscki jump-
se at i ng as safety pilot and Ro b erto Her b ert
s t a ff i ng the flight-test eng i ne er ’s stat ion .

/ m an u a l s .
L egacy has lo ads of hand-eye coord i na-

t ion feat ures that expedite “flow” com p le-
t ion of checks, backed up by checklist ver i-
f i c at ion. The normal oper at i ng position of
all knobs, for example, is the 12 o’clo c k
p o s i t ion, easily ver i f ied with eyes and fin-
g er tips. The ab sence of aural warni ng s
c om b i ned with a dark EICAS message
s c re en means you’re re ady for take o ff .

A n a l y s i s

www.AviationNow.com/BCA

Embraer Legacy

B/CA Equipped Price . . . . . . $ 1 9 , 8 0 0 , 0 0 0

C h a ra c t e r i s t i c s
Wing Loading . . . . . . . . . . . . . . . . . . . 8 8 . 8
Power Loading . . . . . . . . . . . . . . . . . . . 3 . 3 0
Noise (EPNdB) (est.). . . . . . 7 9 . 5 / 8 4 . 9 / 9 2 . 5
S e a t i n g . . . . . . . . . . . . . . . . . . . . 2 + 1 2 / 1 5

Dimensions (ft/m)
E x t e rn a l. . . . . . . . . . . . . . . . See three-view s
I n t e rn a l

L e n g t h . . . . . . . . . . . . . . . . . . 3 9 . 0 / 1 1 . 9
H e i g h t . . . . . . . . . . . . . . . . . . . . 6 . 0 / 1 . 8
Wi d t h . . . . . . . . . . . . . . . . . . . . . 6 . 8 / 2 . 1

T h ru s t
E n g i n e . . . . . . . . . . . . . . 2 RR AE3007 A 1 P
Output/Flat Rating 
OAT ° C . . . . . . . . . . . 7,426 lb ea/ISA+30°C
Inspection Interva l . . . . . . . . . . . . . . . . . O C

Weights (lb/kg)
Max Ramp . . . . . . . . . . . . . 4 9 , 0 9 6 / 2 2 , 2 7 0
Max Ta ke o f f . . . . . . . . . . . . 4 8 , 9 4 3 / 2 2 , 2 0 0
Max Landing. . . . . . . . . . . . 4 0 , 7 8 5 / 1 8 , 5 0 0
Zero Fuel . . . . . . . . . . . . . 3 5 , 2 7 3 / 1 6 , 0 0 0 c
BOW . . . . . . . . . . . . . . . . . 2 9 , 2 3 3 / 1 3 , 2 6 0
Max Pay l o a d. . . . . . . . . . . . . . 6 , 0 4 0 / 2 , 7 4 0
Useful Load . . . . . . . . . . . . . 1 9 , 8 6 3 / 9 , 0 1 0
E x e c u t i ve Pay l o a d . . . . . . . . . . 2 , 4 0 0 / 1 , 0 8 9
Max Fuel . . . . . . . . . . . . . . . 1 7 , 7 0 3 / 8 , 0 3 0
Payload With Max Fuel . . . . . . . . 2 , 1 6 0 / 9 8 0
Fuel With Max Pay l o a d . . . . . 1 3 , 8 2 3 / 6 , 2 7 0
Fuel With Executive Pay l o a d. . 1 7 , 4 6 3 / 7 , 9 2 1

L i m i t s
MM O . . . . . . . . . . . . . . . . . . . . . . . . . 0 . 8 0 0
F L / VM O . . . . . . . . . . . . . . . . . . FL 276/320
P S I . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 . 1

C l i m b
Time to FL 370 . . . . . . . . . . . . . . . . 37 min.
FAR 25 OEI Rate (fpm) . . . . . . . . . . . . . T B D
FAR 25 OEI Gradient (ft/nm) . . . . . . . . . T B D

Ceilings (ft/m)
C e rt i f i c a t e d . . . . . . . . . . . . 3 9 , 0 0 0 / 1 1 , 8 8 7
All-Engine Serv i c e. . . . . . . . 3 9 , 0 0 0 / 1 1 , 8 8 7
Engine-Out Serv i c e . . . . . . . . 1 6 , 5 0 0 / 5 , 0 2 9
Sea Level Cabin . . . . . . . . . . 2 0 , 5 5 0 / 6 , 2 6 4

C e rt i f i c a t i o n . . . . . FA R / JA R / C TA 25 pending

Embraer Legacy
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These three graphs are designed to be used together to provide a broad preliminary view of the Lega c y ’s perform a n c e . Do not use these data for flight planning. For a com-
plete operational analysis, use the A p p r oved Aircraft Flight Manual, Operational Planning Manual and other flight planning data supplied by Embraer.

Time and Fuel vs. Distance — This graph shows the performance of the Legacy at 0.68 Mach long-range cruise and 0.78 Mach high-speed cru i s e . The numbers at the hour
lines indicate the miles flown and the fuel burned for each of the two cruise profiles. Each of the hour points is based upon specific mission data supplied by Embraer.W h i l e
flying the Legacy for this report , we found actual aircraft performance to fall slightly short of Embraer’s projections, but this was in a flight-test aircraft, not a production model.

Specific Range — The specific range of the Lega c y, the ratio of miles flown to pounds of fuel burned (nm/lb), is a measure of fuel efficiency. The lines are relatively flat, s u g ge s t-
ing a rather linear increase in drag up to the aircraft’s 0.80 Mach redline. Quite unlike most other turbofan business aircraft, the spread between the Lega c y ’s long-range and high-
speed cruise specific range decreases only moderately at maximum cruise altitude, s u g gesting the aircraft could cruise more efficiently if its service ceiling were higher.

R a n ge / P ayload Profile — The purpose of this graph is to provide simulations of various trips under a variety of payload and airport density altitude conditions, with the go a l
of flying the longest distance at high-speed cru i s e . The five payload lines are plotted from individual mission profiles with five data points, ending at the maximum range for
each pay l o a d . The time and fuel burn dashed lines are based upon the long-range cruise profile shown on the Time and Fuel vs. Distance chart . The ru n w ay distances are
computed using either flaps nine degrees or 18 degrees configuration, depending upon density altitude.

Embraer Legacy
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Our gre en test ai rcraft had a full com-
p le m ent of orange test gear, bring i ng its
B OW to 26, 742 pounds, or about 8.5-per-
c ent lighter than a pro d u c t ion Leg a c y
with a corporate int er io r. Loaded with
8, 800 pounds of wing fuel, plus a 1, 606 -
pound paylo ad, the ramp weight was
37, 148 pounds, about thre e - f o urths of the
L eg a c y ’s 49,097-pound maximum ramp
we i g h t .

Rodrigues started the APU to su pp l y
b leed air for air con d i t ioni ng and mai n
eng i ne start. The APU is not re q u i red for
d i s p atch. Start i ng the Ro l l s - Ro y c e
A E 3007 tur b o f ans is easy and virt u a l l y
a u t om atic. Switch on the fuel pumps, turn
t he eng i ne run knobs to start and the
FADECs han d le all the start moni t o r i ng
and safety cho re s .

Once start was com p lete, the eng i ne ru n
knob audibly clicked back to the norm a l
12 o’clock “run” position, signi f y i ng su c-
cessful com p let ion of the process. The
dual DC gener ators autom atically came
on line and the APU bleed air was re d i-
rected to the ACMs, ke e pi ng the passen-
g ers com f o rt ab le .

T he FADECs are not int eg r ated with
t he FMS. So in pre p a r at ion for take o ff ,
t he crew must manually dial in the ambi-
ent temper at ure and desired take o ff thrus t
mode — normal for full thrust or flex for
reduced eng i ne we a r. This enab les the
FADECs to set thrust pro perly when the

t h ro t t les are ad v anced to a pre - se lec t
d et ent in the quad r ant. Reg a rd less of
mode, pus h i ng the thro t t les beyond the
pre - set det ent overr ides the flex mode an d
boosts thrust to maximum avail ab le .

Five minutes after eng i ne start, we tax-
ied to Runway 15, ele v at ion 2, 119 feet. Fo r
t he ai rc r a f t ’s 37,000-pound take o ff we i g h t ,
flaps 15 con f i g ur at ion and 81°F (27°C) ai r-
p o rt temper at ure, Her b ert computed V
s peeds of 124 knots for V1 and VR a long
with 126 knots for V2. The appro x i m at e

c omputed take o ff field length was 4, 522
f e et .

With the ai rc r a f t ’s com p a r atively light
weight, start i ng the taxi roll re q u i red little
t h rust incre a se beyond id le. Turni ng
sharply out of the chocks to avoid the
o pen flight-test hang a r, we noted a slight
o v er- c ont rol ten d ency of the nose w he e l
s t e er i ng (NWS) near full throw of the
t il ler. Up to half travel, though, the til ler
pro v ided very smooth steer i ng dur i ng taxi.
NWS through the ru d d er pedals is quite
smooth, though limited to five deg re e s .

T he Legacy has Embraer ’s unique arr a y
of four eng i ne mode cont rol buttons jus t
aft of the thro t t les: take o ff, max cont i n u-
o us, climb and cru i se. For take o ff, we
pre s sed the T/O button and then
ad v anced the thrust le v ers to the pre - set
d et ent, thereby com m an d i ng the FA D E C s
to set the dialed-in thrus t .

I nitial acceler at ion was moder ate, even
at our com p a r atively light weight. Ini t i a l
pitch force to 14 deg rees ro t at ion was su b-
s t antial, but not excessive, con s id er i ng the
m ain lan d i ng gear’s position well aft of the
c.g. With weight off the main lan d i ng
g e a r, the pitch forces were well pro p o r-
t ioned to ai r s peed — light when slow an d
m o d er ate when fast.

T he Leg a c y ’s roll cont rol forces vary
f rom light to he a v y, depen d i ng on whe e l
d i s p l a c e m ent. As speed incre a ses, there is a
nat ural, light wing rock that must be
actively count ered with wheel inputs. This
is an ai rcraft bet t er flown by the autopilo t
as speed incre a ses above 200 KIAS, in our
o pi nion .

We filed for FL 390, but local ai r s p a c e
c on s t r ai nts limited the climb to 8,000 feet
u nt il we were 50 miles from Sao Jo se dos
Campos. This ske wed our fuel burn an d
time-to-climb measure m ents dur i ng the

Honeywell Primus 1000 Avionics
The Legacy comes loaded with a Primus 1000 avionics package , featuring five large - f o rmat CRTs.
The base system includes dual LASEREF IV, dual FMS with approach-certified GPS, dual Primus
II C/N/S radio systems, dual DA D C s , dual GPS-synched chronometers, C V R , F D R , TCAS and
TAW S, Primus 880 Doppler turbulence detection weather radar, HF with SELCAL, s i n g l e - c h a n n e l
C AT II autopilot and Smiths Industries Integrated Standby Instrument System.

Options include a Flight Dynamics HUD, C AT IIIa cert i f i c a t i o n , ACARS printer and third V H F
c o m m , along with LSZ-860 lightning sensor, communications management unit and a cockpit
monitor for the A i r s h ow 400.

Docile slow-speed handling characteristics and low VR E F speeds make Legacy easy to fly in the pattern .
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250 KIA S / 0. 65 IMN climb to cru i se alti-
tude. Aircraft weight at level off was 35, 580
p o u n d s .

At a long - r ange cru i se speed of 0. 68
Mach, 386 KTAS in ISA - 5°C con d i t ion s ,
t he total fuel flow was 1, 764 pph, yie l d i ng
a specific range of 0. 219 nm/lb. In con-
trast, the Embraer ’s pre l i m i na ry pre d i c-
t ions for long - r ange cru i se were 425 KTA S
on 1, 886 pph in ISA con d i t ions, pro d u c i ng
an estimated specific range of 0. 226 nm/lb.

A c c e ler at i ng to a high cru i se speed of
0. 76 Mach, or 432 KTAS under tho se con-
d i t ions, the Legacy burned 2,094 pp h ,
y ie l d i ng a specific range of 0. 206 nm/lb.
Early Embraer pre d i c t ions were 459 KTA S
on 2, 117 pph at high-speed cru i se in ISA
c on d i t ions, re su l t i ng in 0. 217 nm/lb. It’s
w o rth noting that pro d u c t ion Leg a c ies wil l
be ab le to climb directly to FL 390 at
M T OW and cru i se at 0. 767 Mach, or 440

K TAS. We soon discovered that the
E m b r a er ’s wing design has large high-
s peed buff et margins. At 0. 76 Mach and at
4,000 pounds below mid cru i se weight, the
ai rcraft exhibited no buff et at a sus t ai ne d
b ank ang le of 60 deg rees at FL 390.

S ho rt- and long - per iod pitch stab il i ty
also were excellent. The 89 - sec ond, long -
per iod pitch cycle damped in one and one -
half cycle s .

T he speed brakes have one exten s ion
p o s i t ion and that causes a very slight ru m-
b le. Exten s ion produces less than a thre e -
d eg ree nose - d own pitch change bec a use of
a speed brake / s t ab trim int erc onnec t .

Flap and lan d i ng gear con f i g ur at ion
c h anges produce pitch changes of on l y
one to two deg rees. Changes in thrus t
have almost no eff ect on pi t c h .

Steep turns bring out the ai rc r a f t ’s we l l -
h a rm onized pitch and roll forces. The se
same qualities were noted dur i ng form a-
t ion flying for the aerial photography in
this re p o rt .

A pproach-to-stall behavior in all con-
f i g ur at ions is well mannered. The PFD
pro v ides a plet hora of visual appro a c h - t o -
stall and stall rec o v ery cues. A stick shaker
w a rns of the appro a c h i ng stall. A stick
p us her moves the nose down five deg re e s

Legacy Cabin Comfort
The Lega c y ’s 1,410-cubic-foot cabin has twice the volume of most midsize business jets and 60-
percent more volume than most other $20 million class, super midsize aircraft.

The challenge inherent in all that cabin volume and floor space is keeping to completion we i g h t
limits and schedules. Embraer plans to eliminate the completion problem by moving the process
in-house and putting most popular options on to the standard equipment list. These two steps
r e l e gate “completion weight allow a n c e ” to the fine print part of the contract, rather than becom-
ing a buye r ’s nightmare.

The interior includes an ave r a ge 54 dBa acoustical insulation package by Flight Env i r o n m e n t s ,
16-g-rated passenger seats by BE Aerospace (a.k.a.A M P ) , cabinets by Bomhoff, and interior pan-
els by Nordham. The 240-cubic-foot bagga ge compartment has full Class C fire protection and
is accessible through a door in the full width lav at the rear of the cabin.

Four seating configurations are offered and Embraer will fine-tune any of them to customer
r e q u e s t . For major change s ,h oweve r, the green aircraft must be taken to an outside completion
c e n t e r.

Standard equipment includes ga l l ey with ove n , coffee maker and ice drawe r; AC power outlets;
single-channel satcom; Aircell; A i r s h ow 400 with DV D, CD and VCR playe r s , forward 20-inch, f l a t -
panel monitor, individual passenger service units and headsets. All of that is included in the
3,589-pound completion allow a n c e , resulting in a 29,233-pound BOW.

Options include multi-channel satcom and MagnaStar, a wide variety of airborne office equip-
m e n t , individual passenger video monitors, m i c r ow ave oven and refrigerator drawer for the ga l l ey,
high-gloss cabinets and various extra closets.

Weight penalties for the options will be as low as possible, Embraer officials say. T h ey expect
to retain a 10-passenge r, tanks-full capability even when the aircraft is loaded with virtually eve ry
popular option.

The 240-cubic-foot external baggage compartment, with Class C fire protection, also is accessible
through a door in the aft cabin.

Winglets and auxiliary fuel tanks boost range to
3,200 nm.

The radome accommodates a 10-inch weather
radar antenna.
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j ust pr ior to the stall, making han d s - o ff
rec o v er ies possible with little or no wing
roll off .

Han d l i ng manners in the lan d i ng pat t ern
a re an o t her strong suit for the Leg a c y.
A pproach and lan d i ng speeds are similar to
t ho se of a light jet. At our initial lan d i ng
weight of 32, 165 pounds, for example ,
VR E F was 114 KIAS at flaps 45 deg re e s .

Rodrigues coached me on lan d i ng tec h-
nique. Similar to an MD-80 or B-727, the
key is to flare the Legacy just high en o u g h
to arrest the rate of descent, but then jus t
pr ior to main lan d i ng gear touchdown, ro l l
d own the nose slightly to pre v ent a ker-
p l u nk. The first few lan d i ngs took pr a c t i c e
to avoid squan d er i ng a large length of Sa o
Jo se dos Campos’ 9, 843-foot ru n w a y.

On roll out, stab il i ty was excellent, brak-
i ng action was smooth and powerful. Brake
pedal forces were quite he a v y, but that pre-
v ented jerky dec e ler at ion .

S i m u l ated one - eng i ne - i n o per ative take-
o ffs were easy in the Leg a c y. Require d

pedal pre s sure to count eract asymmet r i c
t h rust was light and ple a s ant. We flew the
ent i re take o ff and lan d i ng pat t ern circ u i t
with one thro t t le ret a rded, us i ng 22 -
d eg rees flaps and ad d i ng 10 knots to VR E F.

Con c l us ions? The Leg a c y ’s slow - s pe e d
h an d l i ng manners are su perb, its high-
s peed, high-altitude cru i se perf o rm ance is
modest yet com f o rt ab le, and the autopilo t
c an do a bet t er job flying the ai rcraft in
c ru i se than even the most exacting human
pilo t s .

Cost vs. Value
T he accom p an y i ng Com p a r i s on Pro f ile
pro v ides a thumbnail sketch of the Leg a c y,
re v e a l i ng its ai r l i ner traits. It’s big on cab i n
volume and it can tote a ton of paylo ad
with full tanks. Ta ke o ff, climb and cru i se
perf o rm ance are not its strong points. The
longest missions will take one-half long er
t h an tho se noted in the com p a r i s on pro f ile
b us i ness jet s .

But that time won ’t nec e s s a r ily be lo s t .

Ten to 13 passeng ers can work pro d u c t i v e-
ly or relax in a su b s t antially more spacio us
c abin than in other $20 mil l ion bus i ne s s
ai rcraft. On the longest overnight mis-
s ions, such as eastbound over the No rt h
A t l antic, oper ators might cho o se to slow
d own to ec on omy cru i se so that six or
se v en passeng ers can sleep for se v en an d
one-half ho urs in the fully bert h ab le chai r s .

E m b r a er had announced 34 ord ers an d
31 options for the Legacy as of late Ju l y.
Swift Air, the launch cus t om er, account s
for 25 ord ers and 25 options. United Biz
Jet re p o rtedly will oper ate se v eral 19 - p a s-
seng er, Legacy executive shuttles witho u t
t he auxil i a ry fuel tanks. Two more ai rc r a f t
have been ord ered by an unna m e d
B r a z il i an firm. Embraer plans to deliver
five Legacy ai rcraft this year, 18 in 2002
and 24 in 2003. Not all tho se slots are
t a ken. Po s i t ions still are avail ab le for lat e
next year.

The Legacy’s regional airliner heritage,
l a rg e - c abin com f o rt and back-to-basics
practicality seem to have launched it well
on the flight path to success. Bus i ne s s
t r a v e lers incre a s i ngly favor big-cabin 
ai rcraft for long trips. The Leg a c y ’s
pro s pects, there f o re, depend upon cus-
tomers opting for cabin comfort and sys-
tems re d u n d ancy over trad i t ional 
high cru i se speed and ni m b le ru n w a y
performance. B / C A

Tradeoffs are a reality of aircraft design, although engineers attempt to optimize the blend of capabilities,
p e r f o rmance and passenger comfort .

In order to port r ay graphically the strengths and compromises of specific aircraft, B / C A compares the sub-
ject aircraft to the composite characteristics of other aircraft in its class, computing the percentage differ-
ences for the various parameters. We also include the absolute value of each parameter, along with the rel-
a t i ve ranking, for the subject aircraft within the composite gr o u p .

For this Comparison Profile, B / C A included the Bombardier Corporate Je t l i n e r, Dassault Falcon 50EX,
Dassault Falcon 2000 and Gulfstream G200 (a.k.a. Galaxy) because they are the closest competitors in
p r i c e . The Lega c y ’s retail price is within one percent of the composite ave r a ge . The Comparison Profile illus-
trates the Lega c y ’s adva n t a ge in cabin size, r a n ge with max payload and range with max fuel. It also show s
that the Lega c y ’s competitors have ru n w ay, climb and cruise performance adva n t a ge s .

Comparison Profile
( Percent Relative to A ve r a ge )

Rolls-Royce
AE3007 Turbofans

The Lega c y ’s A1P engines, rated at 7,426
pounds of thrust for normal take o f f
( I S A + 3 0 ° C ) , h ave an 8,169-pound-thru s t
rating for one-engine-inoperative conditions
( I S A + 1 9 ° C ) . For operators, that translates
into full rated thrust up to 113°F (45°C) at
sea leve l . The A1E engines’ h i g h - a l t i t u d e
t h rust output is robust — 2,053 pounds at
40,000 feet (ISA) uninstalled.

The A 1 E , the newest version rated at
7,953 pounds of thrust for takeoff with
8,716 pounds for OEI operations, has been
d eveloped for the EMB-145XR. Embraer has
not announced plans to fit the A1E to the
L e ga c y.



The good news for Legacy maintainers is that the ERJ-135LR is an MSG-3
(Maintenance Steering Group 3) airplane.And as with all aircraft manufac-
tured under MSG-3 requirements, operator input and field response helped
mold its design to accommodate economic and functional issues. By build-
ing on its engineering experience with the ERJ-135 and ERJ-145, E m b r a e r
can enhance the Lega c y ’s reliability and maintainability, just as Boeing did
when it developed the BBJ.

James Rankin, president of Skyway s
A i rl i n e s , said his carrier chose the ERJ-
135 and -145 because of their “high reli-
a b i l i t y ” and “ s t a t e - o f - t h e - a rt - t e c h n o l o gy ”
— both products of the MSG-3 process.

The commercial aircraft maintenance is
p e r f o rmed “ o n - c o n d i t i o n ” with tasks
a rr a n ged in calendar/time interva l s . B y
operating on condition, m a i n t e n a n c e
tasks are covered over a longer period
and a non-intru s i ve method of reliability
m a n a gement is used to decrease opera-
tional costs and risk.

The Legacy maintenance program is a
d e r i va t i ve of the airline progr a m . Under Embraer’s MSG-3 for FAR Pa rt 91,
components and systems are broken down into six-month/400-hour
eve n t s . C o rrosion and zonal inspections are required eve ry 12 months,
s t ructural inspections eve ry two ye a r s , and these inspections do not have a
flight hour requirement. To keep the Legacy on this type of program there
are no additional inspection requirements.

“Our customer profile differs from that of the traditional corporate cus-
t o m e r,” said Ricardo Lucas, Embraer customer support manage r, B r a z i l .“ I n
s h o rt , we have modified our program to incorporate the ve ry low utilization
operator — less than 500 hours per year — but also provide a maintenance
p r o gram for the ‘High Utilization Biz jet Operator.’ ”

On the powerplant side, the Legacy takes adva n t a ge of lessons learn e d
from the ERJ-145 and Citation X (and Global Hawk unmanned aerial ve h i-
cle) by using two Rolls-Royce AE3007A1 engines. This high-bypass (5:1),
t wo - s p o o l , axial flow engine is flat rated at 7,580 pounds of thru s t . It fea-
tures a wide-chord single-stage direct drive fan with a 14-stage compres-
s o r. In addition, the engine uses dual mounted, fully redundant FA D E C s ,
which improve engine performance and reliability.

Maintained under an on-condition progr a m , the engines have no specif-
ic time limit, but can ave r a ge 3,000 hours between hot section inspections
and 6,000 hours for ove r h a u l s . A powe r - by-the-hour program is ava i l a b l e
for the AE3007A1s under a baseline configuration or with two options.

The baseline cove r a ge includes scheduled and unscheduled mainte-
n a n c e , shop and line activity costs, required Service Bulletins and an
optional Engine Trending progr a m . In addition, the baseline covers an oper-
ator for spare engine assets without incurring access fees. Optional cove r-
a ge for the engines include freight and logistics costs and life-limited com-
ponent cove r a ge beyond normal guarantees.

If you ask the maintenance personnel at Embraer what they pride them-
s e l ves on more than any other, t h ey cite their responsive and accurate tech-
nical support .

Under the MSG-3 requirements, the Legacy is required to have a main-
tenance feedback loop, which ensures a constant product improve m e n t
p r o c e s s . Embraer fulfills its requirement by providing field, l o g i s t i c ,m a t e r i-
al and service center support .

“ We are currently establishing a family of maintenance providers who are
authorized to perform warranty work and provide an AOG team,” said Bob
D av i s ,E m b r a e r ’s U. S. customer support manage r.

Field and technical support for the Legacy is primarily coordinated
through Embraer’s account manage r s .T h ey provide 24-hour global support
designed to resolve short in-service problems. In addition, t h ey provide a
fleet monitoring program designed to close the loop for the MSG-3 process,
which reduces maintenance costs while improving dispatch reliability.

The customer account managers have at their command technical rep-
r e s e n t a t i ves who are strategically located around the wo rl d . “Some of our
tech rep teams are located at the airl i n e s ,” D avis said,“so Legacy operators
can reap the know l e d ge from someone who has already encountered a
similar problem.”

To aid in troubleshooting
Embraer provides CD-RO M
versions of its paper-based
maintenance manuals,
including illustrated part s
and wiring manuals. T h i s ,
along with an Internet ve r-
s i o n , a l l ows operators to
search all of the publica-
tions through a single line
c o m m a n d . In addition, t h e
publications are updated
frequently and posting of change pages is not required.

There are currently more than 10 factory - a p p r oved Legacy service cen-
ters in the United States, which offer complete warranty service and inspec-
t i o n s . In addition, Embraer is considering other potential centers based on
ge o graphical needs.

“Each service center will have a defined stock level they will maintain
based on location,” said Dav i s . Operators also have the ability to go direct-
ly to the third party OEM and go online with Embraer’s Customer Integr a t i o n
S y s t e m .D avis also said that Embraer was developing its own maintenance
s e rvice plan that should be available when the Legacy is delive r e d .

O ve r a l l , the estimated cost to maintain the Legacy is $512 per flight
h o u r. The following table is an example of typical costs.
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Heavy duty carbon brakes
p rovide excellent stopping
power and long life.

T h e re is excel lent access t o system
components, making short work of most
maintenance tasks.

Legacy Shop Talk By Dave Benoff

Ti m e / C y c l e HSI/Core Costs Cost per Q u a n t i t y
Flight Hour per A i rc ra f t

E n g i n e s H S I 3,000 Flight Hours $ 2 3 0 , 0 0 0 $ 1 1 6 . 6 7 2
No Time Limit

O ve r h a u l 6,000 Flight Hours $ 4 7 0 , 0 0 0
No Time Limit (including HSI)

Wi n d s h i e l d 19,000 Flight Hours $37,000 each $ 1 . 9 5 2
No Time Limit

Ti r e s N o s e 400 Flight Cycles $210 each $ 0 . 5 3 2
No Time Limit

M a i n 400 Flight Cycles $200 (retread, e a c h ) $ 0 . 7 2 4
No Time Limit $460 (new, e a c h

B ra ke s 1,350 Flight Cycles $5,100 Each $ 3 . 7 8 4

Landing Gear 20,000 Flight Cycles $95,000 Main Landing Gear $ 6 . 7 5
12 ye a r s $40,000 Nose Landing Gear

C Check 4,000 Flight Hours $ 7 7 , 0 1 0 $ 1 9 . 2 5
48 months

Q u a n t i t y
Cost per per 

Ti m e / C y c l e HSI/Core Costs Flight Hour A i rc ra f t


