Exemption No. 38%4A
UNITED STATES OF AMERICA
DEPARTMENT OF TRANSPORTATION

FEDERAL AVIATION ADMINISTRATION
KANSAS CITY, MISSOURI 64106
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In the matter of th &
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GULFSTREAM AEROSPACE CORPORATION * Regulatory Docket
*  No. 239825

For an exemption from Section

23.4%{b) (1) of the Federal *

Aviation Regulations

GRANT OF EXEMPTION

ot

By letter dated August 16, 1984, Mr. A. C. Jackson, Post
Office Box 22500, Oklahoma City, Oklahoma 73123, petitioned on
behalf of Gulfistream Aerospace Corporvation for an exemption from
Section 23.4%9(bj (1) of the Federal Aviation Regulations (FAR) to
permit type certification of the Gulfstream Aerospace Model 1500
airplane, with & stall speed, V30, in excess of 61 knots, but no
exceeding 75 knots. The Model 1500 is a single-engine,
pressurized, turbofan-powered airplane to be certificated to Par
23 of the FAR.

Section{s) of the FAR affected:

Section 23.4%(b) (1} rveguires that the stall speed, V30, at

maximum weight may not exceed 61 knots for single-engine

airplanes.
The petitioner's supportive information is as follows:

Section 23.4%(b) (1) states that all single-sngine zirplanes

or multiengine alrvplanes not meeting the minimum climb

reguirement specified in Section 23.867, must have a stall
speed, V50, at maximum weight, of 61 knots or less when
configured for landing; i.e., flaps at landing position and
landing gear extended. This is an "old" rule that was
formulated in the Civil Alr Regulations (CAR) recodified
into Part 23 of the FAR. Amendment 23-7 changed the

original 70 mph to the present 61 knots in 1969.

ek



While the original selection of 70 mph as an upper limit was
somewhat arbitrary, it was based on sound engineerving
judgment, the available technology, and what was considered
as good aircraft practice at that time. All general
aviation airplanes could readily meet this rule. And by
mesting this rule, the severity of accidents and injuries in
a forced landing situation would be minimized.
The petitioner contends stall speeds can be safely sxcesded
if the type design incorporates additional relisbility and
crashworthy design features that were not envisioned by the
Gl~knot rule. These design features, when successfully
incorporated into the type design, will provide an
eguivalent or higher level of safety than the safety level
envisiloned by the regulations for single-aengine ailrplanes.
The following detaliled discussions arve presented by the
paetitioner to describe and justify these design features,.
The prime intent of the 61-knot stall speed iz to reduce the
possibility of death or injury in an emergency landing and
the 6l-knot rule is an indirect means of achieving this end.
Another approach would be to divectly control the factors
which cause death or injury. Major design controllable
actors have been identified by recent National Aeronautics
and Space Administration (NABA), Deparitment of Defense
{DOD), and industry studies. These factors include the
ollowing key items:

{1} Acceleration loads in excess of physiological

limits.
(2} secondary impact of the body, especially the head
with the aircraft.

(3} Post crash toxic fumes.
Dynamic loads experienced in an emergency landing can now be
analyzed by computer program codes such as KRASH, DYCAST,
M3SOMLA, and ACTION. These codes allow the designer to
evaluate and optimize seat and alrplane structure to dynamic
considerations. Through use of these tools, the inertial
loads on the occupants can be minimized, and thus, Iincrease
the survivability guotient. This approach will be used on
the Model 1500.
In order to provide the reguired level of safety during an
emergency landing while operating at stall speeds above 61
knots, the following is proposed in the type design
reguirements for the Model 1500
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r will design to the following "Proposed Ad

nts":

dition to the reguirements of FPAR 23.785,

iance with the following must be shown for

g, safety belts and harnesses;

Eacii seat, bench, or other device for crew o

passenger occupancy must successfully complete

dynamic tests with an occupant weight of 170 po

in accordance with each of the conditions stated

below:

a. A change in velocity of not less than 38.1-feet
per second (fps) when the seat, bench or other
seating device is oriented in its nominal
position with respect to the airplane's
reference system; and the airplane's
longitudinal axis is canted upward 60 degrees
with respect to the impact velocity vector; and
the airplane's lateral axis is perpendicular to
a vertical plane containing the impact velocity
vector and the airplane's longitudinal axis.
For the airplane’'s most forward row of seats,
peak deceleration must occur in not more than
.05 seconds after impact and must reach a
minimum of 23.7g's. For all other seats, pesak
deceleration must occcur in not more than .06
seconds after impact and must reach a minimun
of 18.98g's.

A change in velocity of not less than 51.7
~feet-per-second when the sesat, bench or other
seating device is oriented in its nominal
position with respect to the airplane’'s
reference system and the airplane's
longitudinal axis is vawed 10 degrses either
right or left of the impact velocity vector
{but in such a way as to cause the greatest
load on the upper torsc restraint system), the
alirplane's vertical axis is perpendicular to a
hovizontal plane containing the impact velocity
vector. For the airplane's first row of seats,
peak deceleration must occur in not more then
.05 seconds after impact and wmust reach a
minimun of 32.1g's. For all other seats, peak
deceleration must occur in not more than .06
seconds after impact and must reach a minimum
of 25.7g's. The velocity change shall be pure
translation to the reference system with no
angular acceleration considered.
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The floor rails used to attach the seating
device to the airframe must be misaligned with
respect to each other by at least 10 degrees
vertically (i.=., out of parallel), with ths
dirvection at the option of the manufacturer, to
account for floor warp.

Dynamic tests in accordance with the
conditions stated in paragraph (4},
subparagraphs (a), (b)), and (c) are considerved
to be successfully completed when the
performance measures (i) through (vi) are
demonstrated.

(i} Loads in individual upper torsoc straps do
not exceed 1750 pounds. If dual straps
are used for retaining the upper torso,
the total strap loads do not exceed 2000

{1i)} The maximum pelvic load as measured in a
11CFRE72 dummy does not exceed 1500
pounds .

iii) The occupant's upper torso sitrap or straps
remain on or in the immediate vicinity of
the occupant's shoulder during the impact.

{(iv) The lap belt remains on the occupant's
pelvis during the impact.

{v} The occupant's head either does not
contact any portions of the cockpit or
cabin or, if it doss, the head impact does
not exceed a Head Impact Criteria (HIC) of
1000, as determined by the test procedures
defined in SAE J821.

=

The asttachment betwes
and the airplane's st

<
Tois
Mo

wetu mains
intact {(although the structure can have
exceaded its limit load) and the restraint
remains intact although it also can have
experienced separation that is intended as
part of its design) as long as the
conditions contained in (i) through (v}

are met.
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(B) In addition to the dynamic tests and criteria
defined in paragraph (A) and its subparagraphs (&)
through (d){(vi), all seats, benches, or other
seating devices and its supporting structure must
be designed to withstand the static loads imposed
by & 21i5-pound-occupant when bubjected to the
airplane's design loads as defined in the
airplane's approved flight/ground envelope.

{(C) There shall be safety belt and shoulder harness for
each occupant. All rearward facing seats shall
provide a headrest capable of resisting the dynamic
loads imposed by these reguirements. The mass of
the head is to be 13.5 pounds.

a device that will
formation to the
ermination of
hieve flight manual
play A.C.A. for
stopped. This device
for its power source.
Section 23.68%7 of the
the reguirement that
normal operation of the engine or any engine mounted
equipment.

In addition to the reguirements of Section 23.853 of the

FAR, compliance shall be shown with the reguirement of

Section 25.853 of the FAR, which adds the reguirement

for use of sgelf-extinguishing materials in cabin.

In addition to the reguirements of Section 23.853 of the

FAR, compliance shall be shown with the reguirements o

Section 25.851, which adds the requirement for cabin

fire extinguishers.

Notwithstanding reference to multiengine airplanes,

Section 23.1189 shall be a reguirement which adds

regquirenent for a firewall fuel shutoff valve.

In addition to the reguiremsnts of Section 23.1587, the

flight manual shall provide glide path information with

the engine inoperative; including recommended airplans
configuration, airspeed, time to descend, and ground
distance in still air and correction factors for
headwinds.
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- The speed does not impose additional costs as compare
to turbopropeller oy reciprocating sngins type
aircrarft.

~- The businessman who cannot justify the high cost of
jet transporvtation nmust compromise for the slower more
noisy propellerv-driven, twin-engine airplane.

~ The current single-engine airplanes do not offer the
speed, pavload, range and all-weather Jdispatch safety
reguired by many businesses.

- This concept (single-engine jet) offers the speed,
comfort, and safety desired by the business executive
but at a much reduced cost than for twin-engine jet
aircraft.

A summary of petition was published in the Federal Register
{49 FR 36592} on September 18, 1%84, and no comments were
received in response to the summary.

To obtain the exemption, the petitioner wmust show, as
ragquired by Section 11.25(b)(5}) of the FAR, that: (1)
granting the reguest is in the public interest, and (2) the
grant of exemption would not adversely affect safety, orv
that a level of safety will be provided which is egual to
that provided by the rule from which the exemption is
sought.

The FaA has carefully reviewed all of the information
contained in the petitioner's reguest for exemption.

From the crashworthiness viewpoint, the FAA concludes that
the level of safety for occupant protection in the Model
1500 will be egual to or greater than that reguired by the
present rules provided the petitioner's airplane design
incorporates the features proposed as added regulirements.
The proposed dynamic testing of the seat/restraint system is
considered adeguate to assure the integrity of the system to
perform its intended function of occupant protection. The
concept of using the ratio of the maximum stall speed of the
Model 1500 to 81 knots 1s a reasonable method of increasing
the dynamic conditions. The use of compartment interior
materials mesting more stringsnt tests, the installation of
a hand fire extinguisher, and a firewall fuel shutcif valve,
are further crashworthinsess snhancemsnts to support the
petitioner's regquest.



Flight safety will be inproved by the installation of an

angle of attack indicator to enable the pilot to optimize

performance. The angle of attack indicator and wing flap
operation will not depend solely on normal operation of the
engine nor any engine mounted seguipment, thereby, providing
operation in case of engine failure. In addition,
performance information will be provided in the Alrplane

Flight Manual with the engine inoperative, including

recommended alirplane configuration, airspeed, time to

descend, and ground distance in still air plus correction
factors for headwinds.

The FAA has evaluated the petitioner's contentions related

to the public interest in a grant of the petition and

concludes that a grant of exemption would be in the public
interest for the reasons stated by the pestiticner.

Iin consideration of the foregoing, I find that a grant of
exemption is in the public interest and will not adversely affect
safety. Therefore, pursuant to the authority contained in
Sections 313(a) and 601{(c) of the Federal Aviation Act of 19853,
as amended, delegated to me by the Administrator (14 CFR 11.53),
Gulfstream Aerospace Corporation is hereby granted an exemption
from Section 23.49(b)(1}) of the Federal Aviation Regulations
{FAR} to the extent necessary to permit the type certification of
its Model 1500 sirplane with a maximum weight stalling speed,
V30, not to exceed 75 knots, provided the airplans type design is
showin to comply with the following:

1. In addition to the reguirements of Section 23.785 of the

FAR, as amended through Amendment 23-28, compliance with

the following must be shown:

(z); EBach seat, bench or other device for crew or
passenger occupancy must successfully complete
dynamic tests with an occupant weight of 170 pounds
in accordance with esach of the following
conditions:

{1) A change in velocity of not less than 38.1
feaet per second when the seat, bench or other
seating device is oriented in its nominal
position with respect to the airplane’s
reference system; and the airplane's
longitudinal axis is canted upward 60 degress
with respect to the impact velocity vector;
and the airplans's lateral axis is
perpendicular to a vertical plane containing
the impact velocity vector and the airplane's
longitudinal axis. For the airplane's most
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Loads in individual upper torsco straps must
not excesd 1750 pounds. If dual straps are
used for restraining the upper torso, the
total strap loads must not exceed 2000 pounds.
The maximum pelvic load must not excesd 1500
pounds . Compliance may be shown by use of an
anthropomorphic test dummy, as defined in the
Code of Pederal Regulations, Title 48, Part
572 (49 CFR 572).

]
3

The occupant's upper torso strap or straps
must remain on or in the immediate vicinity o
the occupant's shoulder during the impact.
The lap belt must remain on the occupani's
pelvis during the impact.
Each occcupant must be protected from serious
head injury when experiencing the inertia
forces prescribed in paragraph (a) above.
Compliance may be shown by the test procedure
described in Society of Automotive Engineers,
Inc., Documsnt J-921 and the head impact does
not exceed a Head Impact Criteria (HIC) of
10060,
The attachment between the seating device and
the airplane's structure must remain intact,
although the structure can have exceeded its
limit load, and the restraint must remain
intact, although it also can have experienced
separation that is intended as part of its
design, as long as the conditions contained i
{1} through (&) are met.
on to the dynamic tests and reguirements
paragraph 1, all seats, benches, or other
evices and its supporting structure must
the static loads imposed by a 21l&-pound-
when subjected to the airplane’'s design loads,
in the airplane's approved flight/ground
be a safety belt and shoulder harness for
cupant. All rearward facing seats must provide
capable of resisting the dynamic loads ilmposed
gquirements of paragraph 1.(b). The mass of th
be at least 13.5 pounds.
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The airplans wmust be eguipped with a device that will
provide angle of attack (A.0.4.) information to the
pilot, This device must allow determination of approach
configuration A.0.A. to achieve flight manual
performance. This device must display A.0.4. for
optimum glide path with the engine stopped. This device
must not rely on engine operation for its power source.
In addition to the regulirements of Section 23.69%7 of the
FAR, compliance must be shown that operation of the wing
flaps do not depend solely on normal operation of the
engine or any engine mounted sguipment.

Materials (including finishes or decorative surfaces
applied to the materials) used in sach compartment
occupied by the crew or passengers must meet the
following test criteria as applicable

(a) Interior ceiling panels, interior wall panels,
partitions, galley structure, large cabinet walls,
structural flooring, and materials used in the
construction of stowage compartments, other than
underseat stowage compartments and compartments for
stowing small items such as magazines and maps,
must be self-extinguishing when tested vertically
in accordance with the applicable portions of
Appendix F of Part 23 of the FAR, or other approved
equivalent methods. The average burn length must
not exceed 6 inches and the average flame time
after removal of the flame scurce must nolt excesd
15 seconds. Drippings from the test specimen must
not continue to flame for more than an average of
three seconds after falling.

(k) PFloor covering, textiles (including draperies and
upholstery), seat cushions, padding, decorative and
non—decorative coated fabrics, leather, trays and
galley furnishings, electrical condult, thermal and
acoustical insulation and insulation covering, air
ducting, Jjoint and edge covering, cargo compartment
liners, insulation blankets, cargo covers, and
transparencies, molded and thermoformed parts, air
ducting joints, and trim strips (decorative and
chafing), that are constructed of materials not
covered in paragraph 6.(c) of this parsgraph, must
be self extinguishing when tested vertically in
accordance with the applicable portions of Appendix
F of Part 23 of the FAR, or other approved
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egquivalent methods. The average burn len gti must
not exceed 8 inches and the average flame time
after removal of the flame source must not excesd
15 seconds. Drippings from the test specimen must
not continue to flame for more than an average of &
seconds after falling.

Acrylic windows and signs, parts constructed in
whole or in part of elastomeric materials, edge
lighted instrument assemblies consisting of two or
more instruments in a common housing, seat belts,
shoulder harnesses, and cargo and baggage tiedown
eguipment, including containers, bins, pallets,
atc., used in passenger or crew compartments, must
not have an average burin rate greater than 2.5
inches per minute when tested horizontally in
accordance with the applicable portions of Appendix
F of Part 23 of the FAR and the following
horizontal test procedure, or other approved
egquivalent methods.

Horizontal test procedure. A minimum of three
specimens must be tested and the results averaged.
Each specimen must be supported horizontally. The
exposed surface when installed in the alirplane must
be face down for the test. The specimen must be
exposed to a Bunsen burner or Tirrell burner with a
nominal three-eights inch I.D. tube adjusted to
give a flame of 1 1/2 inches in height. The
minimum flame temperature measurved by a calibrated
thermocouple pyrometer in the center of the flams
must be at least 1550 degrees F. The specimen must
be positioned so that the edge being tested is
three-fourths of an inch above the top of, and on
the center line of, the burner. The flame must bes
applied for 15 seconds and then removed. A minimum
of 10 inches of the specimen must be used for
timing purposes, approximately 1 1/2 inches must
burn before the front reaches the timing zone, and
the average burn rate must be recorded.

Bxcept for eslectrical wire and cable insulation,
and for small parts (such as knobs, handles,
raollers, fasteners, clips, grommets, rub strips,
pulleys, and small electrical parts) that the
Administrator finds would not contribute
gignificantly to the propagation of a fire,
materials in items not specified in Paragraphs
6.{a), (b)), or (¢} above must not have a burn rate
greater than 4.0 inches per minute when tested
horizontally in accordance with the procedures
stated in paragraph {(c) above, or other approved
eguivalent methods.



=

(o>}

o
B
S

(f)

Hand

must

o
ul
LS

,—\
lid
—

b
[N
1)
el
T
e}

Y]
o~
Cu
o
h
o
a4

i1
o

{
Ui
B I S ¢
et O
1]

d

s
(Y
PG
@ h

b e [

T

=
=
<
4]
it

U
O

ol R O WO PN (Y SR

o m

o

AU AT
o

[

oot
4]

|

=
0
1]
=
ete I
g
=
s
0
et
-
fast

7
1

OO
o
O bt Ik

bt 0 b

1~
T

(LU S Ly

=2
i

}

_
5
£u ~

]
&

G Ao

T
o B S S

Fhobe E DG

oo Bt [T b (O QO

U

: b h
frts  feis
a
et
o
e

Ty
ull @0 ol
) O =
f g&
=]
O et
o o
]

fote b

e

oW o

b D

+ e

S
Z’E

= 0

=

G
v

i

o

et

=

rt

[w]

&

M

({1 o s 1
A =
a
i 8 e (3 (D

[
41l
lw}

o
[
1]

4
s
g

i
¥
t
3
]
g
1]

T b (D
o
F
fte =t
F @
[
]

I o B (R

il

=h @
fos U}
+
&
uc v 3]
fadlis S el 11
b (D
ok
(o]
]
iy

H
3

[N
g
i
ot
& T
-k
T <

5
¢

]
Moot 0

Ly BNt I =
[¢ 1]
L b F

b

G
(T
fto {3

fts ke
o
[

Qb

et i

e

3
s
%

Ly}

6
el
-

i
£
C
]
1]
[
[N
s
O U b o

QA oI Rl e
{0

Qi
e}

i

ra
Ci
O ot g

o
H g o

s
oy
14
F et
[

C
f
o
o

o
G
o
4]
T

]

7
il
@]
o
bt
lu]
o
ja
)
=
£

"

=

3
o
e O
i
]
OO
&
[
=

-
o
<

fargl o B i B ol I S R I 1]
Gt o000

o
=

t
[
14
1]
et
AL
T
y
o

0
i<
@
1 e

w

0

.

ek o
o

& oo
L]
T

'—l
F

o G
fuete
0

g o
0 e @
Ca
10
G
fuh
o
n o w
e
oo
]
ool O
i
O Dn oW

fa]
b (1]
i

Crorb O Qo e O O e
-3

{1
&
N
Cha

Q_i
&
—
b
rF
=
W
¢}
[T e S LI TR T o S

et

o
ot

o
o)
=

]
O
1
1
1
o
Lt

M < Qe
]

et b O

e

o
@

T "‘5 [
@

=]

[

Mt

&
e )

=y

=t

s

o

it

&~

Ck

G

oy

4

)

fa]

=0
.
7
j

o}
[
3
g
§
=t
[E
}
rt

| i R ]
=

e By (I

frc

o

b

i

N

C

]

fay

g

(I e

(e S e A
O

o
r 0

PR

ook O
O

d
1

& e @
§
= a0
To o 0s 0
=
ot
]
Y e b bt P

"
i

C et
=

]

PO

:
P
b
o

-

st
=4

<ot

fo
R
U

s b
=

._..
ot

O 0 w
e}

==
C
p—
e E
e
ot

=M

U (/e B L B W I
i1
s
Ly
f11]
Cu
4
h

T
b

i

[ =
e R

~+

o

oo

3
W e O

i

T 6

&
P okh oo O

i

&
o Q

C
W o Y
0

i
Q
Eq‘

13
¥
¥
i

[;:r

nus<
wiy]
(A "No Swmoking®
placard. )

b 7

&
=
o}
e
I
sy
Q8
3

v
4
3

.3
O
C
o}
o
b}
%]
e
=
£y

s

4
3

fote {10

"
¥

Hoaedi
E;
@
§<:
fay
1]
b

There must 1
readily accessibles

compartment.






