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BD-10 FLIES LIKE
CIVIL ‘FIGHTER’

WILLLAM B. SCOTT/MOJAVE, CALIF.

Designed for the general aviation pilot who wants
a fast aircraft for personal use, the two-seat kit-built
BD- 10 promises low operating costs, simple maintenance

ede Jet Corp.'s two-place, turbine-pow-

ered BD-10 establishes a new bench-
mark in general aviation aircraft design,
combining military fighterdike performance,
reasonable acquisition cost and aperak
ing economies that rival those af propelter-
driven light rains.

The BD-10 also is o prime example of
tha significant advances being made by
today’s kitbuilt aircraft industry. Essentially
free of culdated, rigid government certi-
fication regulotians
and a liability tail,
builder/awners
wha willingly as-
sume the risks as-
socicted with as
sombling an aircroft
they will later fy are
enjaying the besi
that designers and
modern technology
can pravide o pri-
vate civil aviatian.

Bede Jat Corp. is
proving that paint
with the BD-10—
clearly a pilot’s air-
craft that pramises
low operating costs
and simple mainte-
nance. Powered by
a single, highly re-
liable 3C-year-old General Electric J85-17
turbojet engine, Bede’s prototype is ca-
pakle of supersonic speeds {nal yet demon-
strated), but is simple enaugh that any fixed
kase aperator equipped to handle small
business jefs con maintain it. This civl “fight-
er’ will climb from sea level at 20,000
ft./min., then sip fuel as it cruises at
45,000 ft. ta g destinatian approximate-
ly 1,000 naut. mi. fram home.

The BD-10's basic, simple systems also
have praved relioble during 250 hr. of
prototype aircrall operafion. “Sa for, the
maintenance is cansiderably less than that
of a [Beech] Bonanza, and more than that
of a [Cessna] 182,” Jim Bede, chairman
and co-owner of Bede Jet Carp., said.
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Developed specifically for the general
aviatian owner/pilot wha wants an al-
fordable, fast jet for persanal use, the BD-
10 already is finding other niches, many
overseas. lts approximatety $700,000 hull-
up acquisiticn price end simplicity have
altracted foreign nations thol
envision using kit-built BD-
10s as military trainers, high
performance pilat profi-
ciency aircraht, subscole

BD-10 protolype stonds 8 . at the tail and
has a single nonaflerbuming General Elec-
tric J85 engine. A large canopy provides
excellent visibility,

target dranes and unmanned decoys. At
least one airline has expressed interest
in the aircraft as an ab initia and prafi-
ciency frainer.

In the U.5., military pilats have evalu-
ated the BD-1Q pratatype, and some de-
fense officials have discussed the possi-
bility of leasing a few aircraft as an
econamical high-performance proficiency
trainer. There alsa have been “light dis-
cussians with possible jaint veniure part-
ners” abaut the BD-10 being a IPATS train-

er candidate, Bede
said.

This AVIATION
WEEK & SPACE
TECHNOLOGY edi-
tor flew the BD-10
protatype fram the
back seat recently,
providing a quick
lock at the aircraft's
performance, far-
giving handling
qualities and simple
operation. | flew
with Skip Halm, Bede’s chief lest pilot and
director of flight operalions and one of my
former USAF Tast Pilot Schoal instructors.
We decided to focus on spotchecking the
aircraft’s perfarmance and handling qual-
ifies at twao altitudes, obtaining limited
quantilative dota lo support the quolitative
assessments typically made an a brief Avi-
alion Week demanstratian flight.

Because Holm and Bede’s Majave site
manager, Patrick 0. Wilsan, hod flown
the protatype fram Albuquerque, N.M., ta
Majave Airport earlier that morning, cur
preflight was abbreviated. Wilsan briefed
me an the spartan aft cockpit’s few in-
struments and cantrols as | sirapped inle
a parachute. Although the BD-10s sleek
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appearance would let it poss
for a military irainer, the prototype
is not equipped wilh ejection seats.
Military versions could be fited with ejec-
tian systems, if desired, but they would
add weight.

Helm sterted Ilhe engine fram the front
cockpit, aclivated the electrical system and
was ready o toxi in 2 min.—a mork of
the aircraft’s systems simplicity. Mojove
Airporf temperature was abaut 73F, boro-
metric pressure was 31,10 in, of mercury
and winds were light and variable. We
carried about 800 [b. of fuel, putting our
gross weight al approximately 3,800 [b.

Holm made ihe tokeaff to demansirate
the BD-10’s full-power performance by
climbing at a constant 200 kf. indicoted
airspeed from brake relecse to high alti-
tude. A “bleedrate” alfifude versus airspeed
schedule would produce o more oplimum
climb rate, but 200 kt. is what a typical
general aviakion pilot would use, Holm said.

Despite gir traffic control constraints that
forced us to make a 60-deg.-bonk turn im-
mediately ofter lakeolf and break the climb
into two segments, we still required only
& min, to go from brake release to 29,000
ft. Holm noted that, withaut eny turns or
delays, the BD-10 consistently climbs from
gear-up ta 10,000 . in about 35 sec.

Two-place BD-10
blends well-engi-
neered simplicity
and excess turbine
power o ive gen-

eral aviation p:lo!s

h noe in
?:I-buli oircraft.

PERFORMANCE SPECIFICATIONS

B e R .2 Parsans
Emply Weigh....co.iiiiiiainn 2,250 |b.
Maximum Gross Weight............ 4,440 k.
Take-off Distance........cvoeevnes 850 &,
Landing Distance. ... s e 1,800 k.
Faximum F!-::rle of Chml-:-
atSan e s e e 20,000 8. fmin.
*_ Maximum Cruise Speed............. Mach 90
“\ gg];.g ko,
S Meraimum 5 Mk,
\\ (Projecled hf’z:-: Design).....cceremins Maoch 1.4
) Stall Speed
Landing Configuration................ 78 kias.
S [ Py e e GE CI-610 ar J-B5
Low-dltitude climb rates were Praft & Whilmey IT-12
reminiscent of a modern military g N i !?:5?52 |||:".
fighter. My plans to record alfi- aa ;
y R t 45 fi S P L . mi.*®
tude versus lime throughout the 3:,.'”:35 mn?cg Jﬂlﬁmeﬁiewe 2 nout. m

climb were abandened early.

With the vertical velocity indi-

cator pegged at 6,000 . /min.during the
steep-angle ascent, it was impossible to
read and clasely correlale altitude and
time from brake release.

General aviation pilots familiar with rec-
iprocating engine-powered twins will re-
quire training and practice fo gel used to
the BD-10's acceleration, speed and climb
rote. Holm said maost pilols will climb at
a lowesr power setting to “hold the rates
and ongles down. We like to stay ot about

96% in the ATC environment. Tao much
fuel is wasted ai 100%, because we get
to altitude so fast that [cantrollers] are still
talking fo the next center. [t seems ta work
better lo climb at 94%. Even with full fuel,
we sill get la 17,000 #. in no lime.”
We leveled off al 29,000 f.—consistent
with aur clearance from Edwards AFB con-
trollers i remain below 30,000 ft.—slowed
to 150 kt. and starled a level accelera-
tion to 300 kt. The BD-10/J85 combina-

&5



AVIATION WEEK PILOT REPORT

Hion has a relatively flat power
curve, bul acceleration was a bit
slow uniil we passed 18Q ki, Tatal
fime to reach 300 kt. was about
80 sec., approximating a 2 kt./sec.
average rate af 29,000 k. Later,
a repeat of the same acceleration
test at 15,000 ft. produced a 4.5
kt./sec. rate.

Handling quality checks at
29,000 ft. /300 kt. showed the
BD-10 had a "decdbeat” response
to pitch and roll stick pulses, but
a rudder doublet produced seven
overshools as the nose oscillated
left and right for o few seconds.
“I¥'s fairly loose af this altitude,”
Holm commented. “It wallows
some in turbulence, but not bod
enough [to require] a yaw damper. It's not
a problem ta hand-ly it here. Most peo-
ple would just climb to 45,000 k. ond get
out of the turbulence.”

Compored with ather singleengine, rel
atively high performance light aircraft, the
BD-10's dutch roll or “fishtailing” charac-
teristics ot high dliitude were nat abjec-
tionable. Most of the rudderkick response
wos in the yaw direction, with some rolling
motion. Jim Bede explained that the bank-
ic-yaw ongle “damping ratia” is fairly small
because the wing has no dihedral ar up-
sweep from the root to the fip. Since the
wing is above the center of gravity, the
BD-10 "acts a bit like o high-wing aircraht,”

BD-10 buyers can choose ta install the
bare necessities or sophisficated electronic
flight instrument systems with autopilot.

he said. “All the dihedral is in the [lead-
ing edge| sweep.”

Holm demonstroted the aircraf’s furn
performance twice—in @ constantg and
o wind-up turn. Holding 290 kt. and 3.5g
{1g below the current aircraft operaling
limif) at 29,000 k. required minimal pow-
er 1o maintain a canstantairspeed, level
turn with no apparent buffet. The pilat then
performed a 3g windup tern at 29,000
fr., decelerating at a 2-3 ki./sec. bleed
rate from 300 ki. ta about 105 ki. When

the first nibble of buHfet appeared
at 255 kt., Holm held 3g and ex-
tended the leading edge slals 3
deg. Althaugh buﬁet continued,
he was able to “pick up the turn
rate again,” he said.

Slats were extended to 15 deg.
below 200 kt., ollowing speed fo
drop to 105 kt. while using pow-
er to hold a canstant 3g turn. Al
about 170 ki. and 30:35 deg. of
bank, with 15 deg. of slats out,
we “fell off the 3g point, but went
on down to full oft stick at about
105-107 kt. with full power,” Holm
said. “That meons, in a dagfight,
| could keep turning with [an ad-
versary] down to that low speed,
"shoot’” him and still be turning at
29,000 f.” Excellent low-speed handling
at high altitude is considered a significant
advantage during close-in training en-
gagements, he noted,

| flew an idle, 250-kt. descent, gefting
a feel for the aircraft as we set up for a re-
peat of the same tests at 15,000 ft. With-
out deploying speedbrakes, we descend-
ed at about 1,000 k./noul. mi. over a
3-min. period, demansirating that the BD-
10 will have na problem dropping quick-
ly fram high altitude when requested by
confrollers. Because the prototype wos not
pressurized, the large canopy fogged over
from the aft end forward as we entered
warmer air, but cleared quickly. Predue-
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tion aireraft will be pressurized. Handling
qualities checks at 15,000 k. duplicated
those at 29,000 ft. A 3.5g turn at 300 ki.
produced na buffet. Production oircraft will
be able 1o pull more gs of lower oltitudes
as soon as testing clears the envelope lo
a higher level. The wind-up turn, using o
1-2 kt. /sec. bleed rate produced o mini-
mum airspeed of about 100 ki, with pow-
er on, while still helding 1.7g in the buf-
fet; slots agoin were extended as airspesd
decreased.

| performed @ stoll series at 15,000 k.,
using an idle power setting. With slats and
Haps extended, we were still fiying—in the
buifet—at 7Q kt. Alhough the aircralt wing-
rocked a bit below 100 kt., Halm warned
me not to be “heavyhanded with ailerans.”
At this flight condition, he said, the aircraft
could depart from controlled Hight if a pi-
lat commanded lorge roll inputs. Siill, the
aircraft was quite forgiving with full oft
stick of these speeds, toleraling aggres-
sive inputs withoul threotening lo depart.

ADDING POWER immediately stopped
the wing rock and restored full control as
we occelerated. The nose never dropped
with a clean breck--a requirement for light
aircraft certification—but buflet, deck on-
gle .and flight caniral response pravided
considerable warning lo the pilol.

With slats aut, the BD-10 was sfill ma-
neuverable at speeds approaching stoll.
Adding lops at each level of buffet onset
ollowed us t6 mainioin essentially level
tlight thraughaout the deceleration.

The aircraft’s excess power and ifs abil-
ity lo get @ pilat aut of trouble immediately
wos demonstrated graphically at this paint.
At 70 kt. and full aft stick, | advanced
the throttle to full power and we immedi-
ately started 10 climb as | turned the can-
trols back to Holm. At abaut 100 kt., he
dumped the nose aver to level the aircraft
and performed on immediate 360-deg.
snaproll. | did net time it, but the roll was
not slow—Iless than 2 sec., | estimated.

What that maneuverability and excess
thrust mean for the general aviafion pilal,
Holm later explained, is that "if you just
screwed up a landing—slammed anto the
runway and bounced back into the air—
you can ga to 100% pawer, hald the stick
full aft and still keep flying. A guy can do
a lot of stupid things close to the ground in
this airplane, add power and sfill get cut
£ e

A quick loop—again demonstrating low-
speed handling and the ability of slats to
maintain good handling qualities—set us
up for a simuloted flameout landing to Mo-
jave’s Runway 25. With the throfile al idle
and slats ai 3 deg. to simulate zero thrust,
| descended and crossed the runway per-
pendicularly at about 5,500 . Turning
downwind, | was high and fast as we
dropped the landing gear and turned to-
ward the runway, Haps still retracied as
we approached the threshald.

Regri
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BEDE KEEPS
COSTS DOWN

MOJANE, CALF,

S implicity and low cost were the guiding
principles for Bede Jet Corp.‘s small
band of BD-10 design enginears during 10
years of development.

“It bugged me lo keep seeing world-
class componies felling everybedy how
expensive il was lo develop something
new,” Jim Bede, the compony’s chairman
and co-owner, said. “It seemed like this
was an absclute law of nature—you could
nat make something new withaut a huge
invesiment. | now get a kick aut af the for-
mulos that praject the cast of developing
a new aircraft. | ran the BD-10 through
those and found that we should have spent
£86 million. But we demonsirated that it
can be done for far less.”

The twin-boom, twe-place, single-engine
jet aircraft uses the same lurbojet—with-
aut afterburner—that has powered
USAF/MNarthrap T-38 Talons far 3Cplus
years, and all materials hove proved their
worth in cerospoce applications. “They're
just arranged in such a way that we geta
lat out of them,” Bede said.

The structure is approximately 60% alu-
minum, 35% composites and 5% “ather
aircraft-guality materials,” he scnd. Sys-
tems are aof simple design, yel provide nec-
essary redundancy for safety. Far instance,
fuel is located generally araund the air-

Holm toox control, executed a go-
around, and again demonstrated how for
giving the aircraft was to mishandling at
final approach speeds betore making @
smooth full-stop landing an Runway 30,
From that spot, | perfarmed a takeof, ro-
tating at about 100 kt., and banked right
to a closed pattern.

THE LARGE CANOPY and excellent visi-
bility were both an asset and a liability as
I turned base and final. My sight picture
from the aft cockpit was substantially dif
ferent than fram trainers and fighler-type
aircraft, and | tended 1o stay toe high. |
expecled o more-nose-up altitude thraugh
the descending turn. Simply pointing the
nose af the desired landing spol is the best
technique, Holm said.

With gear and Haps down, flight cen-
frol response rates seemed to decrease,
but were fargiving, not sluggish. My air-
speed indicator was mounted on a small
ponel near the right canapy rail, aut of my
scan pattern as | leaned to the left ta see
around Holm. | relied on his airspeed calls,
but still tauched down firmly with abaut
60% pawer and little ar na flare. Holm
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craft’s center of gravity ond is gravity fed
automatically, precluding complicated fuel
managemenl. All conltrols are mechanical
push-rods and bearings thot require min-
imal inspeciion and maintenonce, oc-
cording 1o Bede officials. A 24, elecri-
cal system will handle a full suite of
avionics—including electronic flight in-
slruments and an autopilot.

The company pravides buyers with o
complete kit containing all moteriols need-
ed to build the airframe. Three engines
can be fitted ta the gircraft—the General
Electric J85 ar CJ-610, Prait & Whitney IT-
12 or Williams FJ-44.

“Fram a purefy engineering standpoint,
these [3,0004b.thrust class) engines are
totally oversized,” Bede said. “They're too
big far this [BD-10] configuration, and they
can't cruise at their optimum specific fuel
consumption [SFC] design paint. But the
pilat/operater is mare cancerned about
fuel low than SFC. In the same Hight en-
vironment, the BD-10’s fuel flow is abaut
40% that of a Llear. The BD-10's wilpipe
temperature runs cansiderably cooler, too,
and thal extends engine life o about 15-
20 years aof [general aviotiontype] oper-
atian.” Excess power Glso was seen as @
dependable “escape mechanism” for pi-
lots, as well,

Bede adds, “This aircraft defies the ‘law’
that you €an’t get a leap in perfarmance
until you get better engines. We're using
a 30-yearold engine design. Excep! for
some of the materials, anybody could have
designed this aircraft in the last 30 yeors.
The secret is in the combinatian.” =

soid this was praper far a spot landing,
although | had intended a smoolher one,

The aircraft is an absolute delight to fly,
but mast general aviatian pilots definitely
will need some fraining and practice be-
fore they feel comtortable with the BD-10's
speed and atfentian.getting pedarmance,
Although my hands-on lime was limited, 1
felt the aircraft was much easier to fly than
most reciprocating twins. Il handles well
and will accommodate the typical prali-
ciency levels of an average 100-hr. /year
businessman/pilat. Still, this will be the clas-
est thing 1o a fighter that most noncam-
mercial civil pilots will ever experience.

“THIS IS A WHOLE new concepl of civil
aviation,” Holm said. The BD-10 “gives
the GA pilot a nice, safe aircralt in the pot-
tern, and one hell of a performer for some-
ane who just wanis fo go someplace. It's
a great ‘GO’ airplane.”

Bede professes a more redlistic, humble
view. “| don’t think this airplane satisfies
everybody's needs ar salves everybody’s
problems. If's a good balance of perfor-
mance, ufility, simplicity and low cast,” he
said. “But it does fill o certain niche.” m

Hill, Imc., with all mghls resemved.
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