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Part 3 -- Airplane Airworthiness; Normal, Utility, and

SUBPART A—GENERAL
APPLICABILITY AND DEFINITIONS

§3.0 Applicability of this part 'This
part establishes standards with which
compliance shall be demonstrated for
the.xssuance of and changes to type
certificates for normal, utility, and acro-
batic category airplanes. This part, un-
til supez:seded or rescinded, shall apply
to all airplanes for which applications
for type certification under this part
were made between the effective date of

this part (Noveraber 13, 1945) and March |}

31, 1853. For applications for a type
certificale made after March 31, 1953,
thi.g part shall apply only to airplanes
which have a maximum weight of 12,500
pounds or less.

§3.1 Definitions. Asused in this part
terms are defined as follows:

(&) Administration— (1} Administra-,

tor. The Administrator is the Admin-
tstrator of Civil Aeronautics.

(2) Applicant. An applicant is a per-
son or persons applying for approval of
an airplane or any part thereof.

{3y Approved. Approved, when used:

alone or as modifying terms such as
means, devices, specifications, ete., shall
mean approved by the-Administrator.
(See §3.18.)

(b) General design—(1) Standard ai-
mosphere. The standard atmosphere
is an atmosphere defined &s follows:

(i) The air is a dry, perfect gas,

(iiy The temperature at sea level is
59° F.,

(ifi) The pressure at sea level is 20,92
inches Hg, .

(iv) The temperature gradient from
sea level to the altitude at which the
temperature equals —67° F. is —0.003566°
F./ft. and zero thereabove,

(v) The density po at sea level under
the above conditions is 0.002378 1b.
sec.2/ft.4

(2) Maximum anticipated air temper-
afure. The maximum anticipated air
temperature is a temperature specified
for the purpose of compliance with the
powerplant cooling standards. (See
$3.583)

(3) Airplane configuration. Airplane
configuration is a term referring to the
position of the various elements affect-
ing the aerodynamic characteristics of
the airplane (e. g. wing flaps, landing
gear).

(4) Aerodynamic coefiicients. Aero-
dynamic coefficients are nondimensional
coefficients for forces and moments.
They correspond with those adopted by
the U. 8. National Advisory Committee
for Aercnauties.

(5) Critical engine(s). The critica
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engine{s) is that engine(s) the failure or
which gives the most adverse effect oy
the airplane flisht characteristics rela-
tive to the case under considerhtion.

(c) Wewghts—(1) Maximum weight.
The maximum weight of the airplane is
that maximuim at which complianee with
the requirements of this pari of the Civil
Air Regulations is demonstrated. (See
§3.14) :

(2) Minimum weight. The minimum
weight of the zirplane is that minimum
at which compliance with the require-
ments of this part of the Civil Air Regu-
lations is demonstrated. (See §3.75.)

(3) Empiy weight. The empty weight-
of the airplane is a readily reproducible
weight which is used in the determina-
ton of the operating weights. (See
§3.73.)

(4) Design maximum weight. The de-
sign maximum weight is the maximum
weight of the airplane at which compli-
ance is shown with the structural load-
ing conditions, (See § 3.181.)

(5} Design minimum weight. The de-
slgn minimum, weight is the minimum
weight of the airplane at which com-
pliance is shown with the structural
loading conditions. . (See § 3.181.)

(6) Design landing weight. The de-
sign landing weight is the maximum air-
plane weight used in structural design
for landing conditions at the maximum
velocity of descent. (See § 3.242)

() Deston unit weighf. The design
unit weight is a representative weight
used to show compliance with the struc-
tural design requirements: '

(1) Gasoline 6 pounds per U. S. gallon,

(ii) Lubricating oil 7.5 pounds per
U. S. gallon.

(iil) Crew and passengers 170 pounds
per person,

(dy Speeds—(1) IAS. Indicated air
speed is equzl to the pitot static air-.
speed indicator reading as instalied in
the airplane without correction for air-
speed indicator system errors but includ-
ing the sea level standard adiahatic com-~
pressible flow correction. (This latter
correction is included in the calibration
of the air-speed instrument dials.)

(2) ©C4AS. Calibrated air speed is|

equal to the air-speed indicator reading
corrected for position and instrument
error. {Asa result of the sea level adia-
batic commnressible fiow correction to the
air-speed instrument dial, CAS is equal
ta the true air speed TAS in standard
atmosphere at sea level.)

{3 EAS. Equivalent air speed is
equal to the air-speed indicator reading
corrected for position error, instrument

flow for the particular altituge. (EAS
is equal to CAS at sea level in standard
Atmosphere.)

(4) TAS. True air speed of the air-
plane relative to undisturbed air,
(TAS=BAS (po/p)¥).

{5) Ve. The design cruising speed,
(See §3.1840

(6) V¢ The design diving speed.
§3.184.) -

(7} V. The design flap speed for Aighy
loading conditions with wing flaps in
the landing position, (See §3.190)

(8) Vr. The fap extended speed is a
maximum speed with wing flaps in a
preseribed  extended position, (See
§ 3.742.)

(8) Vz. The meximum speed obtain-
able in level flight with rated rpm and
power. : )

(10) Vme. The minimum control speed
with the critical engine inoperative.
(See §3.111.)

(11) Vse. The
(See § 3.739.) .

(12) Vse. The maximum structural
criising speed. (See § 3.740.)

(13) Vo, The desisn maneuvering
speed. {(See §3.184)

{14) V. The stalling speed computed
at the design landing weight with the
flaps fully extended. (See § 3.180.)

(15) Vs, The stalling speed or the
minimum steady Bight speed with wing

(See

never-exceed speed,

flaps in the landing position, (See
§3.820
(16) Vs, The stalling speed or the

minimum steady flight speed obtained
in @ sSpecified configuration. (See
§3.82)

{17) V:. The speed for hest angle of
climb.

(18} Vy. The speed for best rate of
climb,

te) Structural—(1) Limit load. A
limit load is the maximunr load antici-
pated in normal conditions of operation.
(See §3.171.)

(2) Uitimate load. An ultimate load
is a 1imit load multiplied by the appro-
vriate factor of safety. (See§ 3173

31 Factor of safety. The tactor of
safety is a design factor used o provide
for the possibility of loads greater than
those anticipated in normal conditions of
operation and for uncertainties in de-
sign, Sege §3.1720

i4) Load factor. The load factor is
the ratio of a specified load to the yotal
weight of the airplane; the specified
load may be expressed.in terms of any
of the foliowing: aerodynamic forces
inertia forees, or ground or Wawr reac-
tions.

error,. and for adiabatic compressible

(1)



(5 Limit load factor, The limit load
factor is the load 1actor corresponding
with limit loads. '

(6Y Ultimmate load factor. The ulii-
mate load factor is the load factor cor-

" responding with ultimate loads.

(1) Design wing area. The design
wing area is the area enclosed by the
wing outline (including wing flaps in the
retracted position and ailerons, but ex-
cluding fillets or fairings) on a surface
containing the wing chords. The out-
line is assumed to be extended through
the nacelles and fuselage to the plane of
symmetry in any reasonable manner.

(& Balancing tail load. A balancing
tail load is that load necessary Yo place
the airplane in equilibrium with zerc
piteh acceleration.

(9) Fitling. A fitting is a part or ter-
minal used to join one structural member
to another, (See § 3.306.)

(f) Power installafion'—(1) Brake
horsepower. Brake horsepower is the
power delivered at the propeller shaft of
the engine.

(2) Take-off power. Take-off power
is the brake horsepower developed under
standard sea level conditions, under the
maximum conditions of erankshaft ro-
tational speed and engine manifold pres-
sure approved for use in the normal
take-off, and limited in use to a maxi-
mum continuous period as indicated in
the approved engine specifications.

(3) Maximum  continuous power
Maximum continuous power is the brake
horsepower developed in standard at-
mosphere at a specified altitude under
the maximum conditions of crankshaft
rotational speed and engine manifold

pressure approved for use during periods
of unrestricted duration.

(4) Manifold  pressure. Manifold
pressure is the absolute pressure meas-
ured at the appropriate point in the
induction system, usually in inches of
mercury.

(5) Critices altitude. The critical
altitude is the maximum altitude at
which in standard atmosphere it is pos-
sible to maintain, at a specified rota-
tional speed, a specified power or a
specified manifold pressure. Unless
otherwise stated, the critical altitude is
the maximum altitude at which it is
possible to maintain, at the maximum
continuous rotational speed, one of the
following:

(1) The maximum continuous power,
in the case of engines for which this
power rating is the same at sea level
and at the rated altitude.

(ii) The mraximum continuous rated
manifold pressure, in the case of engines
the maximum continuous power of which
is governed by a constant manifold
pressure.

(6> Piich setling. Pitch setting is the
propeller blade setting determined by
the blade angle measured In & manner
and at a radius, specified in the instruec-
tion manual for the propeller.

1) Feathered pitch. Feathered pitch
is the pitch setting, which in flight, with
the engines stopped, gives approximately
the minimum drag and corresponds with
2 windmilling torgue of approximately
zero.

sFor engine airworthiness requirements
see Part 13 of- this subchapter. For propeller
atrworthiness requirements see Part 14 of
this subchapter.
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(8) Reverse pitch., Reverse piteh is
the propeller pitch setting for any blade
angle used beyond zero pitch (e, g, the
negative angle used for reverse thrusi)

(g) Fire protection — (1) Fireproof
Fireproof material means material which
will withstand heat at least as well as
steel in dimensions appropriate for the
purpose for which it is to be used. When
applied to material and parts used to
confine fires in designated fire zones
firepreof means that the material or part
will perform this furction under the
most severg conditions of fire and dura-
tion likely to oecur in such zones.

(2) Fire-resistant. ‘When applied to
sheet or structural members, fire-re.
sistant material means a material which
will withstand heat at least as well as
aluminum alloy in. dimensions appro-
priate for the purpose for which it is to
be used. When applied to fluid-carrying
lines, other flammable fluid system com-
ponents, wiring, air dueis, fittings, and
bowerplant controls, ihis term refers
to a line and fitting assembly, compo-
nent, wiring, or duct, or controls which
will perform the intended functions un-
der the heat and other conditions likely
to occur at the particular location.

(3) Flame-resistant. Flame-resistant
material means material which will not
support combustion to the point of
propagating, beyond safe limits, a flame
-after the removal of the ignition source,

(4) Flashwresistant. Flash-resistant
material means material which will not
burn violently when ignited.

(6) Flammable. Flammable pertains
to those fluids or gases which will ignite
readily or explode.

[CAR, Amdt. 3-7, 17 F. R. 1084, Feb. B, 1952]

CERTIFICATION

~ §3.10 Eligibility for type certificate.
An airplane shall be eligible for type cer-
tification under ithe provisions of this
part if it complies with {he airworthiness
provisions hereinafter estabiished or if
the Administrator finds that the provi-
'sion or provisions not complied with are
compensated for by factors which pro-
vide an equivalent level of safety: Pro-
vided, That the Administrator finds no
feature or character!.tic of the airplane
which renders it unsafe for the category
in which it is certificated.

[CAR., Amdt. 3-7, 17 P. R. 1085, Feb. 5, 1952}

[§3.10-1 Substantiation of aircraft
with wing tip-tanks. (CAA policy which
epplies to §3.10). The installation of
wing tip-tanks is a feature which: may.
create an ungafe condition if the dynamic
loading on the wing is neglected in evalu-
ating the design loads under the ground
load conditions of § 3.241. Therefore,
when an aircraft incorporates wing tip-
tanks, substantiation of the wing, wing
tip-tank, and wing-fuselage attachment
structure should be accomplished in
accerdance with §'3.241-1,]

{19 F. R. B653, Dec. 17, 195k,

Effective Jan, 15, 1955.)

§3.11 Designation of applicable requ~
lations. The provisions of this section
shall apply to all airplane types cértifi-
cated under this part irrespective of the
date of application for type certificate,

(a) Unless otherwise established by
the Board, the airplane shall .comply
with the provisions of this part together

with all amendrments thereto effective
on the date of application for type cer-
tificate, except thai compliance with
later effective amendments may be
elected or required pursuant to para-
graphs (¢), {d), and (e) of this section.

(b)Y If the interval between the date
of application for type certificate and the
issuance of the corresponding type cer-
tiflcate exceeds three years, a new ap-
plication for type certificate shall be
required, except that for applications
pending on May 1, 1954, such three-year
periad shall commence on that date. At
the option of the applicant, & new appli-~
cation may be flled prior to the expira-~
tion of the three-year period. In either
instance the applicable regulations shall
be those effective on the date of the new
application in accordance with para-
grapht (a) of this section.

(¢) During the interval between filing
the. application and the issuance of a
type certificate, the applicant may elect
to show compliance with any amend-
ment of this part which becomes ef-
fective during that interval, in which
case all other amendments found by the
Administrator to be directly related
shall be complied with. .

(@) Except as otherwise provided by
the Board, or by the Administrator pur-
suant to §1.24 of this subchapter, a
change to a iype certificate (see § 3.13
(b)) may be accomplished, at the op-
tion of the holder of the type certificate,
either in accordance with the regulations
incorporated by reference in tue type
certificate pursuang to §3.13 (¢), or in
accordance with subsegueni amend-
ments to such regulations in effect on

" the date of application for approval of

the change, subject to the following
provisions:

(1> When the applicant elects to show
compliance with an amendment to the
regulations in efféct on the date of ap-~
plication for approval of a change, he
shall show compliance with all ametid-
ments which the Administrator finds are
directly related to the particular amend-
ment selected by the applicant.

(2) When the change consists of a
new design or a substantially complete
redesign of a component, equipment in-
staliation, or system installation of the
airplane, snd the Administrator finds
that the regulations incorporated by
reference in the type certificate pursuant
to §3.13 (¢) do not provide complete
standards with respect to such change,
he shall require comnpliance with such
provisions of the regulations in effect
on the date of application for approval
of the change as he finds will provide a
level of safety equal to that established
by the regulations incorporated by ref«
erence at the time of issuance of the
type certificate.

Nore: *Examples of new or redesigned com-
ponents and installations which might re-
quire compliance with regulations in effect
on the date of application for approvat, are:
New powerplant installation which is likely
to introduce additional fire or operational
hazards unless additional protective meas-.
ures are incorporated; the instaliation of
an auto-pilot or a new electric power system.

(e) If changes listed in subparagraphs
(1> through (3) of this paragraph are

made the airplane shall be considered
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AIRPLANE AIRWORTHINESS;

(2) This condition is intended to rep-
resent the condition obtained at the in-
stant of maximum down tail load in an
unchecked pull-up as shown on the PFig-
ure 1 (a) (see § 3.218-1) at the time of
approximately 0.15 seconds. .

{b) Por purposes of simplifying anal-
ysis procedure the download applied to
the horizontal tail surface may be car-
ried forward to the wing attachment
points, assuming that the fuselage load
factor is equal to zero. The moment at
the wing due to the above described
loads need not be balanced out as a
couple at the wing attachment points,

However, the linear and angular inertia:

forces may be taken into account if de-
sired.
fSupp- 10, 16 F, R. 3287, Apr. 14, 1951]

§ 3.216-3 Unchecked push-down mag-
neuvering load (CAA policies which ap-
ply to §3216 (b)), The condition
given in § 3.216 (b} represents an “un-
checked” push-down and is identical to
$3.216 (a) in principle, except that

sudden application of full forward stick:
is assumed. To simplify the analysis.

the up load appiled to the horizental
tail surfaces may be carried through the
attachment of the horizontal tail sur-
faces to the fuselage, and local fuselage
members. No other structure need he
investigated for this condition.

|Supp. 10, 16 F. R. 3287, Apr. 14, 1951]

§ 3.216-4 Checked maneuvering load
condition (CAA policies which apply to
§ 3216 (¢)). <{a) The condition given
in § 3.216 (¢} involves a down Ioad and
up load corresponding to what may occur
in a “checked maneuver.”

(b) A “checked maneuver” 1s defined
as one in which the pitching control is
suddenly displaced in one direction and
then suddenly moved in the opposite
direction, the deflections and timing be-
ing such as to avoid exceeding the limit
maneuvering load factor.

(c) A typical case of a fully checked
pull-up maneuver is shown for the DC-3
airplane in Figure 1 (¢) (see § 3.216-1).
This figure will be briefly reviewed as it
contains all of the information essential
to explaining the down load and up load
cases required by § 3.2i6 (c).

{1} It will be noted that 8 degrees of
up elevator was obtained in approxi-
mately 0.2 second. This 0.2 second time
is the time at which the critical down
load case occurs. It will be noted that
a maximurn down tail load of approxi-
mateiy 2,500 pounds is obtained at this
point; further, that the airplane Ioad
factor is only slightly over 1 g. (The
requirements specify a load factor of 1.0
for simplicity.) As time increases, it
will be noted that the load factor begins
to build up but that, when the load
factor hzd bheen built up to approxi-
mately 2.7 g, the pilot started to push
forward rapidly on the elevator control.
This pushing forward is called “check-

" ing” and at speeds above the mansuver-
ing speed such “checking” is required in
order to prevent the airplane from ex-
ceeding the limit maneuvering facior.

NORMAL,

It will be noted that at the ena of one
second, the elevator has been completely
“checked” back to zero deflection and
that the maximum up tail load was ob-
tained at this point concurrent with the
maximum load factor of 3.2 g. The con-
dition occurring at this time (1.0 second)
represents the critical up tail load con-
dition of §3.216 <(c).

|Supp. 10, 16 F. R. 3287, Apr. 14, 1951}

§ 38,2165 Principles applicable to de-
tailed analysis of conditions given in
§3.216 (CAA policies which apply to
§ 3.216). (a) The basic principles un-
derlying detailed analysis for the condi-
tions covered in § 3.216 (a), (b) and (¢)
are described below:

(1> For the down load case, a normal
acceleration of 1.0 is specified, concur-

rent with a specified positive value of [

angular acceleration. The forces acting
on the airplane should therefore satisfy
the following conditions:

(i) The algebraic sum of the upload

va the wing and down load on the tail

should equal the weight of the airplane.
(For analysis purposes, a reasonable
approximation to this condition is satis-
factory.}

(i) The summation of wing, fuselage

.and tail moments about the cenier of

gravity of the airplane should be egual
to the pitching moment of inertia of the
afrplane multiplied by the specified
angular acceleration.

(2) The analysis of thie upload condi-
tion may be carried out in the same
manner, except that “n=" times the
weight of the airplane is used in sub-
paragraph (1) (i) of this paragraph.

() In all of the conditions covered
in § 3.216 (¢), the thrust may be assumed
zero for simplicity. There are many
computation procedures by which these
conditions can he satisfled. An example
of a typical method is that given jn

Navy Specification 8S-1A. In Figurle
3-4 of this part, the maneuvering tail
load ine¢rement has heen based on aver-
age values of the ratio of airplane pitch-
ing inertia to overall length.

(¢} Conditions specified by this re-
guirement are likely to be critical only
at speeds Vp and Ve, Investigation has
shown that at Vp the specified down load

' condition is adequately taken care of by

§3.216 ta) and that the specified upload
condition is adequately taken care of by
§3.216 (b>. For these reasons, the con-
ditions of §3.216 (¢) need not be in-
vestigated at the speed Ve

[Supp. 10, 16 F. R. 3287, Apr. 14, 1951]

§3.216-6 Moaneuvering control sur-
face loading figure 3-3 (b) in this part
(CAA polwcies which apply to § 3.216).
{a) The curves on Figure 3-3 (b) in
§ 3.216 were derived as follows:

(1) The three curves A, B and C of
Figure 3-3 t(b) giving control surfaces
loading vs. W/S correspond to normal

 force coefficients of 0.80, 0.70, and 0.55

respectively. These curves represent psf
loading obtained with the above normal,
force coefficients acting at a design speed
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of ¥y based on the assumption ot CLer
equals 1.5.

(2) The basie computations for these
curves were as follows:

v, =V.v7
@y = 0.00250 V,2=0.00256 1 V.2
v w/s

= v

¥ T a.6026C

— " (W/S)_ (W/S)
- ¢ 15

max

qp

Undp=Cp n(W/S)
15

44 1p = 2L O (W/8)
15

(3) These curves are all straight line
curves and can be extended as straight
lines to give the correct pounds per
square foot loadings on the surface on
the same basis as given above,

[Supp. 10, 16 F. R. 8287, Apr. 14, 1961

§ 3.217 Gust loads. The horizontal
tail surfaces shall he designed for loads
occurring in the following eonditions:

(g} Positive end negative gusts of 30
feet per second nominal intensity at
speed Ve, corresponding to flight condi-
tion § 3.187 (a) with flaps retracted.

NoTE: The average loadings of Figures
3-5 (a) and 3-5 (k) and the distribution
of Figure 3-9 may be wused Jor the total
tall loading in this condltion.

(b) Positive and negative gusts of 15
feet per second nominal intensity at
speed V;, corresponding to flight condi-
tion § 3.190 (b) with flaps extended. In
determining the total lcad on the hori-
zcntal tail for these conditions, the ini-
tial balancing tail loads shal) first ke de-
termined for steady unaccelerated flight
at the pertinent design speeds Ve and Vi
The incrementa) tail load resulting from
the gust shall then be added to the initial
balancing tail load to obtain the total
tall ipad.

Nore: The incremental tall load due to
the gust may be computed by the following
formula:

At=03 KUVSg, (1-?%‘?5)
where:

At=the limit gust load increment con
the tail ln pounds;

K=gust coefficlent X in §3.188,

U=nominal gust intensity in feet per
second,

V=alrplane speed in miles per hour,

§;=tall surface aresa in square feet,

ag=slope of lift curve of tail surface,
Cy, per degree, corrected for asgpect
ratio,

dyp=slope of lift curve of wing, O per
degree,

R,,=aspect ratlo of the wing.

§3.217-1 Gust loads; horizontal fail
surfaces (CAA policies which apply to
§3.217). The specified up gust and
down gust load may be carried through
the fuselage structure to the wing at-
tachment points, assuming that the
fuselage load factor is equal to that
given by nositive and negative gusts of
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30 fps at Ve respectively. The angular
inertia forces in general produce reliev-
ing loads and may be taken into account.
if desired. The attachments of concen-
trated mass items in the rear portion
¢f the fuselage may be critically loaded
by nitching acceleration forces.

[Supp. 10, 16 F. R. 3287, Apr. 14, 1551}

$3.218 Unsymmetrical loads. The
maximum horizontal tail surface loading
(load per unit arca), as determined by
the preceding sections, shall be applied
to the horizontal surfaces on cne side of
the plane of symmetry and the follow-
ing percentage of that loading shall be
applied on the opposite side:
<, =100-10 (n-1) where:
n is the specified positlve maneuver-
Ing load factar.
In any case the above value.shall not be
greater than 80 percent.

VERTICAL TAIL SURFACES

§3.219 Maneuvering loads. At all
speeds up to Vp!

(a) With the zirplane in unaccelerated
flight at zere yaw, a sudden displacement
of the rudder control to the maximum
deflection as limited by the control stops
or pilot effort, whichever is critical, shall
be assumed.,

Norte: The average loading of Flgure 3-3
and the distribution of Figure 3-8 may be
used.

(b) The airplane shall he assumed to
be yawed to a sideslip angle of 15 degrees
while the rudder control is maintained
at full deflection (except as limited by
pilot effort} in the direction tending to
increase the the sideslip.

Nore: The sverage loadlng of Figure 33
and the distribution of Figure 3-7 may he
used.

(¢) The alrplane shall be assumed to be
vawed to a sideslip angle of 15 degrees
while the rudder contrel is maintained 'in
the neutral position (except as limited
by pilot effort). The assumed sideslip
angles may be reduced if it is shown that
the vaiue chosen for a particular speed
cannot be exceeded in the cases of steady
slips, uncoordinated rolls from a steep
bank, and sudden failure of the critical
engine with delayed corrective action.

Nore; The average Ivading of Pigure 3-3
and the distribution of Figure 3-8 may be
used. :

§ 3.218-1 Vertical surface maneuver-
ing loads (CAA policies which apply to
§3.219) (a) The specified maneuvering
loads may be applied to the vertical sur-
faces and cartied through the fuselage
structure to the wing attachment points,
assuming the lateral inertia load factor
along the fuselage siructure as zero,
The wing drag bracing through the
fuselage should be analyzed for this con-
dition since the wings will furnish a
large part of the resisting angular in-
ertia. Angular inertia forces on the
fuselage may be included if desired.
[Supp. 10, 18 F. R. 3287, Apr. 14, 1951]

E,l) When the Figures 3-3, 3-7, 3-8,
ahd 3-9 are used to compute the speci-
Bed maneuvering loads on the vertical
tail surfaces, it is not necessary to in-
clude the lg balancing load for un-
accelerated flight which acts on the
horizontal tail surfaces in considering
the effects of the vertical taii loads on
the fuselage.

(2> When rational methods are used,
the maneuvering loads on the vertical
tail surfaces and the lg horizontal bal-
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ancing tail load should be applied
simultanecusly for the structural load-
ing condition.]

(20 F, R, 6246, August 26,
1955, Effective Septem~
ber 19, 1955.)}

§3.220 Gustloads. (a) The airplane
shall be assumed to encounter a gust of
30 feet per second nominal intensity

normal to the plane of symmetry while
in unaccelerated flight at speed Ve.

{b) The gust loading shall be com-
puted by the following formula:

where: R
W= average limlit wunit pressure In
pounds per sguare foot,

K= ISS_T‘W“;;—)TJ‘ . exeept that K shall
v

not be less than 1.0. A value of ¥
obtained by rational determination
may be used,
U= nominal gust |ntensity in feet per
second,
V= alrplane speed In miles per hour,
m= slope of lift curve of vertical surface,
Cy per radian, corrected ror aspect
ratio,
W= design welght in pounds.
S,= vertical surfoce area In gquare feet.
{(¢) This loading applies only to that
portion of the vertical surfaces having a
well-defined leading edge.
Nore: The average’loading of Figure 3-8

and the distribution of Figure 8-9 may be
used.

§3.220~1 Gust loads, vertical tail sur-
faces (CAA policies which apply to
§3.220). (a) The K factor specified in
§ 3.220 was detived from the K factor for
vertical gusts (§3.188) on the assump-
tion that the effective area of the air-
plane for lateral gusts is twice the verti-
cal surface area. Substituting 28» in
place of S in the formula of § 3.188, we

obtain:
K133 ek
o (E)%
28,
1 4.50
= .ss-——w"““%
(s

(b) The specified gust lodds may be
applied to the vertical surfaces and car-
ried through the fuselage structure to
the wing attachment points as described
in §3.218-1.

[Supp. 10, 16 F, R, 3287, Apr. 14, 1951]

§3.221 Quiboard fins, When out-
board fins ars carried on the horizontal
tail surface, the tail surfaces shall be
designed for the maximum horizontal
surface load in combination with the
corresponding loads induced on the ver-
tical surfaces by end plate effects, Such
induced effects need not 'be combined
with other vertical surface loads. When
outhoard fins extend above and helow
the horizontal surface, the critical verti-
«cal surface loading (load per unit area)
as determined by i$3.219 and 3.220
shall he applied:

(a) To the portion of the vertical sur-
faces above the horizontal surface, and
80 percent of that loading applied to the
portion below the horizontal surface,

() To the portion of the vertical sur-
faces below the horizontal surface, and
80 percent of that loading applied to the
portion above the horizontal surface.

AILERQONS, WING FLAPS, TABS, EIC

$3,222 Adilerons, (a) In the sym-
metrical fiight conditions (see §§ 3.183-

3.189), the ailerons shall be designed for
all loads to which they are subjected
while in the neutral posiiion.

() In unsymmetrical flight condi-
tions (see § 3.191 (w) ), the ailerons shall
be designed for the loads resulting from
the following deflections except as lim-
ited by pilot effort:

(1) At speed V, it shall be assumed
that there occurs a sudden maXimum
displacement of the aileron control
(Suitable allowance may be made for
control system deflections.)

{2) When V. is greater than Vi, the
aileron deflection at Vo shall be that re-
quired to produce a rate of roll not less
than that obtained in condition (1).

(3> At speed Va the aileron deflection
shall be that required to produce a rate
of roll not less than one-third of that
which would be obtained at the speed
and aileron deflection specified in condi-
tion ().

Norte: For conventional allerons, the de-
flections far conditions {2) and (3} may be
computed from:

=Yp.. _05V,, -,
§~—-.'V23H and 33-' —‘l}-d—-s 1.
where:
§,=total alleron deflection (sum of both
alleron Qdeflections) in condition

{1).
S:=total alleron deflection in condi-
tlon (2).

S2==total deflection in condition (3}. In
the equation for §», the 0.5 factor
is used insteag of 0.33 to aliow for
wing torsional flexibility.

{¢} The critical loading on the ailerons
should occur in condition (2) if Vg is
less than 2V. and the wing meets the
torsional stiffness criteria. The normal

_force coefficient Cw for the ailerons may

be taken as 0.045, where § is the deflec-
tion of the individual aileron in degrees.
The critical condition for wing torsional
loads will depend upon the basic airfeil
moment coefficient .as-well as the speed,
and may he determined as follows:

Ta_ (G —0185) Vet
T (Cm_ -0132:) ch
where:
T/T: i= the ratlo of wing torslon in
condition (b) (3} to that in conditlon
{b) (2}.
$3, and &3, are the down deflections of
the individual alleron in conditions

{b) {2} and (3) respectively.

(dr When Ts/T: is greater than 1.0
condition (b) (3) is critical; when T3/ Tz
is less thdan 1.0 condition (W) (2) is grit-
ical.

(&) In lieu of the ahove rational con-
ditions the average loading of Figure 3-3
and the distribution of Figure 3-10 may
‘be used.

§3.223 Wing fleps. Wing flaps, their
operating mechanism, and supporiing
structure shall be designed for critical
loads occurring in the flap-extended
fiight conditions (see § 3.180) with the
filaps extended to any position from fully
retracted to fully extended; except that
When an automatic flap load limiting
device is employed these parts may be
designed for critical combinations of air
speed and flap position permitted by the
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device. (Also see $$3.338 and 3.339.)
The effects of propeller slipstream corre-
sponding to take-off power shall be
‘taken into account at an airplane speed
of net less than 1.4V, where Vs is the
computed stalling speed with flaps fully
retracted at the design welght, For in-
vestigation of the slipstream condition,
‘the airplane load factor may be assumed
to be 1.0,

§3.223-1 Wing flap load distribution
(CAA policies which apply to § 3.223. A
trapezoidal chord load distribution with
the leading edge twice the trailing edee
loading is acceptable. (Note that these
loadings apply in the up direction only;
however, it is recommended that the sup-
porting structure also be designed to
withstand a down load equal to 25 per-
cent of the up lead.)

{Supp. 10, 16 F. R. 3288, Apr. i4, 1951|

§3.224 Tabs. Control surface tabs
shall be designed for the most severe
combination of air speed and tab deflec-
tiorn likely to he obtained within the
[imit V-n diagram (Fig. 3-1) for any
usable loading condition of the airplane.

§ 3.224-1 Trim tab design (CAA poli-
cies which apply fto §3.224). (a) To
provide ruggedness and for emergency
use of tabs, it is recommended that trim
tabs, their attachments and actuating
mechanism be designed for loads corre-
sponding to full tab defiection at speed
V. with main surface neuiral; except
that the tab deflection need not exceed
that which would-produce a hinge mo-
ment on the main surface corresponding
to maximum pilot effort.

(bY A trapegoidal chord load distri-
bution with the loading of the leading
edge twice that of the trailing edge is
acceptable.

{Supp. 10, 16 F. R, 3288, Apr. 14, 1951}

§3.225 Special devices. The loading
for special devices employing aerody-
namic surfaces, such as slots and spoil-
ers, shall be hased on test data.

CONTROL SYSTEM LoADS

§$3.281 Primary fiight confrols and
systems. (a) Fiight control systems
and supporting structures shall be de-
signed for loads corresponding to 125
percent of the computed hinge moments
of the movable control surface in the
conditions prescribed in §§ 3.211 to 3.225,
subject to the following maxima and
minima:

{1) The system limit loads need not
exceed those which can be produced by
the pilot and automatic devices operat-
ing the controls.

(2) The loads shall in any case be
sufficient fo provide a rugged system for
service use, including consideration of
jamming, ground gusts, taxying tail to
wind, control inertia, and friction.

(b)Y Acceptable maximum and mini-
mum pilot loads -for elevator, aileron,
and rudder controls are shown in Figure
'3-11. These pilot icads shall be assumed
to act at the appropriate contyol grips or
pads in a manner simulating flight con-
gitions and to be reacted at the attach-|

NORMAL, UTILITY,

ments cf the contrer system to the con-
trol surface horn.

§ 3.231-1 Hinge moments (CAA poi-
icies which apply to § 3.231 {(a)). The
125 percent factor on computed hinge
moments provided in § 3.231 (a) need be
applied only to elevator, aileron and rud-
der systems. A factor as low as 1.0 may
be used when hinge moments are based
on test data; however, the exact reduc-
tion will depend to an extent upon the
accuracy and reliability of the data,
Small scale wind tunnel data are gen-
erally not reliable enough to warrant

elimination of the factor., If accurate
flight test data are used, the factor may
be reduced to 1.0,

{Supp. 10, 16 F. R. 3288, Apr. 14, 1851}

§3.231-2 System limit loads (CA4
polictes which apply to § 3.231 (a) (1)),
(a) When the autopilot is acting in con-
junction with the human pilot, the auto-
pilot effort need not be added to human
pilot effort, but the autopilot effort
should be used for design if it alone can
produce greater control system loads
than the hurnan pilot.

(by When the human pilot acts in op-
position to the autopilot, that portion of
the system between them should be de-
signed for the maximum effort of human
pilot or autopilot, whichever is the lesser.
|Supp. 10, 16 P. R. 3288, Apr. 14, 1951

§ 3.231-3 Interconnected control sys-
tems on two-control airplanes (CAA pol-
icies which apply to § 3.231Y. {(a) With
respect to interconnected control sys-
tems such as in two control airpianes, the
following is recommended in showing the
“same level of safety” specified in § 3.10.

(1} If, in the case of two or more
interconnected contro] systems, the con-
trol wheel or stick forces due to combined
eontrol system loads resulting from air
loads on the control surfaces are less
than the minimum prescribed in Figure
3-11 of this part, each control system
from ihe interconnection to the control
surface should be designed for minimum
pilot effort on the control wheel or stick
in order that sufficient ruggedness be in-
corporated into the system.

(2) If the control wheel or stick forces
due to.combined control system loads
resulting from air loads on the control
surfaces are in excess of the maximum
forces prescribed in Figure 3-11 of this
part, it is considered permissible to di-
vide the maximum pilot effort loads in
the control systems from the point of
interconnection to the control surfaces
in proportion to the control surface air
loads. However, the load in each such
control system should be increased 25
percent to allow for any error in the
determination of the control surface
loads, hut in no case need the resulting
wads in any one system exceed the total
pilot effort, if the pilot effort were ap~
plied to that system alone. In any case,
the minimum load in any one system
should be no less thar that specified in
subparagraph (1) of this paragraph,
[Supp. 10, 16 F. R. 3288, Apr. 14, 19561]
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§$3.232 Dual controls. When dual
controls are provided, the systems shall
be designed for the pilots operating in
opposition, using individual pilot loads
equal to 75 percent of those obtained in
accordance with § 3.231, except that the
individual pilot loads shall not be less
than the minimum lpads specified in
Figure 3-11.

§3.233 Ground gust conditions. (a)
The following ground gust conditions
shall be investigated in cases where a
deviation from the specific values for
minimum control forces listed in Figure
3-11 is applicable. The following con-
ditions are intended to simulate the load-
ings on control surfaces due to ground
gusts and when taxying with the wind.

(b) The limit hinge moment H shall
be obtained from the following formula.

H=K:Sq
where:
H=Ilimit hinge moment (foot-
pounds).

= mean chord of the control sur-
face aft of the hinge line
(feet).
S=area of control surface aft of the
hinge line (square feet).
g=dynamic pressure (pounds per
square foot) to be based on a
design speed not less than
10VvW/S410 miles per hour,
except that the design speed
need not exceed 60 miles per
hour,

K="tfactor as specified below:
Surface

{a) Aileron

Control column locked or lashed

in mid-position.

Surface

Allerons at full throw; + moment
on cne alleron, ~- momment on
the other.
{c) (2} Elevator e .. +0.76
Elevator (¢} full up (—), and (d)
full down (+).
(e} (f) Rudder
Rudder {e} in neutral, and (f) at
full throw.

(¢} As used in paragraph (b) in con-
nection with ailerons and elevators, a
positive value of K indicates 2 moment
tending to depress the surface while &
negative value of X indicates a moment
tending to raise the surface.

§3.233-1 - Ground gust loads (CAA
policies which apply to § 3.233), Section
.3.233 requires ground gust loads to be in-
vestigated when a reduction in minimum
pilot effort loads is desired. In such
cases the entire system shall be investi-
gated for ground gust loads. However,
in instances where the designer desires
to investigate ground gust loads without
intending to reduce pilot effort loads, the
ground gust load need be carried only
from the control surface horn to the
nearest stops or gust locks, including the
stops or locks and their supporting struc-
tures.

[Supp. 1, 12 ¥, R. 3436, May 28, 1947, as
| amended by Amdi. 1, 14 F. R, 36, Jan. §,

1949
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§3.234 Secondary controls and sys-
tems. Secondary controls, such as wheel
brakes, spoilers, and tab controls, shall
be designed for the loads based on the
maximum which a pilot is likely to apply

" to the control in question,
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to four wheel type alighting gear should
result in a satisfactory design. It is sug-
gested, however, that sufficient landing
and taxiing tests be conducted to deter-
~mine the suitability of the landing gear
design and configuration. Since higher
speed turns should be possible with a

Lt PiLoT Loaps

[) only the two-wheel level landing
condition, §3.245 (a) or (b (2), need
be considered in substantiating the
structural strength of the wing, wing
tip-tank and wing fuselage aftaching
structure for dynamic loads. .

(M The spanwise inertia loading
should be determined by either of the
following methods:

Cantrol

Maximum loads for desiyn weight W equal to or
Tess than 5,000 1bs.!

Minimum Joads *}

Elevator:
Etick
Whi

Rudder...

___________ BT POUNAS. (ool it s,
cemvmnemee-o ! 83D ippounds i L Lol

-| 167 pounds...
.1 200 pounds..
.| 200 pounds..

40 pounds.
40 D in-pounds.d

-{ 100 pounds,
. -| 100 pounds,
.| 130 pounds,

2 Far desien weight W greater than 5,000 pounds the above specified maxipun values shall be jnereased linearly
with weight to 1.5 (fmes the specified values at 3 design weight of 25,090 pouads,
. 11T the design of any individual set of control systems or surfaces is su¢h 65 to imake these specified minimum loada
inapplicable, values corresponding to the pertinent hinge moments obtsined aceording to § 3.235 may be used instead,

excgjpt that in any case values less than 0.6 of the specified minimum loads shall not be employed.
1 The critical portions of the aileron control system shall

valug equal to 1,25 times the eouple force determingd from the ahove criteria,

* D'=whgel diameter,

FIG. 3-11—PILOT CONTROL FORCE LIMITS

GROUND LOADS

§3.241 Ground logds. The loads
specified in the following conditions shall
he considered as the exiernal loads and
jnertia forces which would occur in an
airplane structure if it were acting as a
rigid body. In each of the ground load
conditions specified the external reac-
tions shall be placed in equilibrium with
the linéar and gngular inertia forces in
z rational or conservative manner,

§ 3.241-1 Four-wheel tuype alighting
gears (CAA policies which apply to
§3.2¢1). At present, little operational
data or other information are available
on which ton base requirements for aiv-
‘planes equipped with four wheel itype
alighting gears. The following is sug-
gested for applying the requirements of
this part to aircraft equipped with four
wheel type alighting gears.

(2) The provisions of §§ 3.241 through
3.256, except for the following, should be
considered applicable: §§ 3.245 (a), 3.246
(a), and 3.250 through 3.252.

(b} The conditions as specified in
§§ 3.245 (b (2), 3246 (b}, 3.247 and
3.249 should be considerved applicable fo
four wheel type gear without modifica-
tion, the rear wheels being considered the
main gear,

{¢) The landing conditions specified in
§3.245 (b (1) should be modified by di-
viding the total required load on the for-
ward gear between the two wheels, 60
percent {0 one wheel and 40 percent to
the other. .

1) The requirements of $ 3.253 should
be modified by applying the required
loads simultaneously to the two front
wheels, 120 percent to one whee!l and 8%
percent to the other. (Note that this
gives an 80-4Q percent distribution of the
total load on the front gear.)

(e) It is believed that the method of
apblying the requiréments of this part
for single nose wheel type alighting gear

four wheel aircraft than with one having
a conventional tricycle gear, 1t is believed
that provision should be made to include
high speed turns in the taxiing test pro-
grams of a1l four wheel aircraft,

1) If an aircraft with four wheel type
alighting gear is also designed fot road-
ability, 1. e. for use as an automobiie,
which is usually the case, the design of
the alighting gear in accordance with ap-
plicable motor vehicle design require-
ments is acceptable, provided it can be
shown that these requirements Iully
cover the.airworthiness requirements of
the regulations in this subchapter.
[Supp. 10, 16 F. R. 3288, Apr. 14, 1951}

§ 3.241-2 Ground load evaluation for
aireralt with wing tip-fanks (CAA pol-
icies which apply to § 3.2415, The as-
sumption of the aircrafi structure as a
rigid body in apvplying the gronnd loagd
conditions of §§ 3,241 through 3.243 is
not considere¢ directly applicable to
aircraft which incorporate tip-tanks.
When such a design feature is present,
the dynamic response of the wing to the
short-period landing load impulse may
induce inertia loadings of the wing which
are significantly higher than the rigid
body inertia lcading and which create
critical wing loadings greater than all
other wing design conditions. Accord-
ingly, neglect of the wing inertia load-
ings due to dynamic response of the
wing structure under the landing loads
may render the aircraft unsafe. There-
fore, the dynamic inertia loading of the
airplane wing structure should be con-
sidered in evaluating the design leads
under the ground load conditions when
tip-tanks are present in accordance with
the following:

also be designed for a single tangential foree having a limit

EI) An engineering evaluation which
conservatively provides for the effect of
dvnamic response. One acceptable
method of dynamic landing load analysis
is given in CAA Engineering Report No.
52, entitled “Outline of an Acceptable
Method of Determining Dynamic Land-

.ing Loads”*

[©) Dynamic tests of the complete air-
craft consisting of static drop tests or
in-flight !anding tests wherein suitable
test instrumentation is used to evaluate
the design variation of the vertical
inertia load factor from the aireraff
centerline o the wing tip under the
landing impact]]

(19 F. Ro 8653, Dec. 17, 19;11.
Effective Jan. 15, 1955,)

§3.242 Design weight. The design
weight used in the landing conditions
shall not be less than the maximum
weight for which certification is desired:
Provided, however, That for muitiengine
airplanes meeting the one-engine-inop-
erative climb requirement of § 3.85 (h),
the airplane may be designed for 'a de-
sign landing weight which is less than
the maximum design weight, if compli-
ance is shown with the following sections
of Part 4b of this subchapter in lieu of
the corresponding requirements of this
part: the ground load requirements of
§ 4b.230, the landing gear requirements
of 5 4b.331 through 4b.336, and the fuel
jettisoning system requiretnents of
§ 410.437.

TArdt. 08-0, i1 F. R. 11374, Nov. 9, 1946, as
amended by Amdt. 3-9, 17 P, R. 11631, Dec.
20, 1952

'Not filed for publication in the Frperan
REGISTER.
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§3.243 [Load factor for landing con-
ditions. In the following landing con-
ditions the limit vertical inertia load fac-
tor at the center of gravity of the air-
plane shall be chosen by the designer
hut shall not be less than the value which
would be ohtained when landing the air-
plane with a descent velocity, in {eet per
second, equal to the following value:

V=44 (W/S)t
except that the descent velocity need not
exceed 10 feet per second and shall not
be less than 7 feet per second. Wing
lift not exceeding two-thirds of the
weight of the airplane may be assumed
to exist throughcut the landing impact
and may be assumed {o act through the
airplane center of gravity. When such
. wing lift i3 assumed, the ground reaction
load factor may be taken equal to the
inertia Icad factor minus the ratio of the
assumed wing lift to the airplane weight.

(Bee §3.354 for reguirements concern-
ing the energy absorption tests which
determine the limit lpad factor corre-
sponding to the required limit descent
velocities.) In no case, however, shall
the inertia load factor used for design
purposes be Ipss than 2.6%, nor shall the
limit ground reaction load factor be less
than 2.0, unless it is demonstrated that
lower values of limit load factor will not
be exceeded in taxying the airplane over
terrain having the maximum degree of
roughness to be expected under intended
service use at all speeds up to take-off
speed.

LANDING CASES AND ATTITUDES

§3.244 Landing cases and attitudes.
For conventional arrzngements of main
and nose, or main and tail wheels, the
airplane shall be assumed to contact the

ground at the specified limit vertical ve-
jocity in the attitudes described in
$5 3.245-3.247.  tSee Figs. 3~12 ra) and
3-12 (b for acceptable landing condi-
tiohs which are considered to conform
with §§ 3.245-3.247.)

§3.244-1 Landing cases and atti-
tudes (CAA policies which aqpply to
§ 3.244). The supporting structure as
well as the landing gear itself should be
capable of withstanding the loads occur-
ring at the critical extension of the shock

-ptruts in accordance with Note (2) of

Figure 3-12 (a) in § 3.245-1.
[Supp. 10, 16 F. R. 3288, aApr. 14, 1951}

§ 3.245 Levellanding—iia) Tail wheel
type. Normal level flight attitude.

(b} Nose wheel type. Twa cases shall
be considered:
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the proper supply of energy to the re-
maining instruments or from the other
source.

[Amdt. 8-7, 17 F. R. 1087, Feb. 5, 1952]

§3.669 Flight director instrument.
If a fAight director instrument is in-
stalled, its installation shall not affect
the performance and accuracy of the re-
quired instruments. A means for dis-
connecting the flight director instru-
ment from the required instruments or
their installations shall be provided,
{Amdt, 8-7, 17 F. R. 1087, Feb. 5, 1852]

POWER-PLART INSTRUMENTS

§ 3.670 Operationgl markings, In-
struments shall be marked as specified in
§ 3.759.

§3.671 Instrument lines. Power-
plant instrument lines shall comply with
the provisions of § 3.550. In addition,
instrument lines carrying inflammable
fluids or gases under pressure shall be
provided with restricted orifices or other
safety devices at the source of the pres-
sure to prevent escape of excessive fluid
or gas in case of line failure,

§3.672 Fuel quantity indicator.
Means shall be provided to indicate to
the flight personnel the quantity of fuel
In each tank dwring flight. Tanks, the
outlets and air spaces of which are inter-
connected, may be considered as one
tank and need not be provided with sep-
arate indicators. Exposed sight gauges
'shall be so installed and guarded as to
‘preclude the possibility of breakage or
‘damage. Sight gauges which form =
trap in which water can collect and

freeze shall be provided with means to,

permit drainage on the ground. TFuel
quantity gauges shall be calibrated to
‘read zero during level flight when the
gquantity of fuel remaining in’the tank
is equal to the unusable fuel supply as
‘defined by § 3.437. Fuel gauges need not
be provided for small auxiliary tanks
which are used only to transfer fuel to
other tanks, provided that the relative
sige of the tanks, the rate of fuel trans-
fer, and the instructions pertaining to
the use of the tanks are adequate to
guard against overflow and to assume
that the crew will receive pronmpt warn-
ing in case transfer is not being achieved
as intended. :

[Amdt. 34, 15 F. R. 8902, Dec. 15, 1950}

§ 3.672-1 Means to indicate fuel
quantity (CAA policies which apply to
§ 3.672). The Adminisirator will ac-
cept, as a “‘means to indicate to the flight
personnel the guantity of fuel in each
tank during flight,” a fuel tank cali-
brated to read in either gallons or
pounds, providing the gauge is clearly
marked to indicate which scale iE being
used,

[Supp. 1, 12 F, R. 3438, May 28, 1847, as
smended by Amdt. 1, 14 F. R. 36, Jan. 5, 1948]

§ 3.673 Fuel fowmeter system.
When a fuel flowmeter system is in-
stalled in the fuel line(s), the metering
component shall be of such design as to
include a suitable means for bypassing
the fuel supply in the event that mal-

Tunctioning of the metering component
offers a severe restriction to fuel flow

§3.674 Oil gquantity indicator.
Ground means, such as a stick gauge,
‘shall be provided to indicate the quantity
of oil in each tank. If an oil transfer
system or a reserve oil supply system is.
installed, means shall be provided to in-
dicate to the flight personnel during
flicht the qmantity of oil in each tanlk,

§3.675 Cuylinder head temperalure
indicating system for air-cooled en-
gines. A cylinder head temperature in-
dicator shall be provided for each engine
on airplanes equipped with cowl flaps.
In the case of airplanes which do not
have cowl flaps, an indicator shalli be
provided if compliance with the provi-
sions of §3.581 is demonstrated at a
speed in excess of the speed of best rate
of climb.

§ 3.676 Cerburetér air lemperature
tndicating system. A carburetor sir
temperature indicating system shall be
provided for each altitude engine
equipped with a preheater which is cap-
able of providing a heat rise in exeess of
60" F.

ELECTRICAL SYSTEMS AND EQUIPMENT

§ 3,681 Installetion, (a) Electrical
systems in ajrplanes shall be free from
hazards in themselves, in their method of
‘operation, and in their effects on other

parts of the airplane. Electrical equip-]-

ment shall be of a type and design ade-
guate for the use intended: Electrical
systems shall be installed in such a man-
ner that they are suitably protected from
fuel, oil, water, other detrimental syb-
stances, and mechanical damage.

(b) Ttems of electrical equipment re-!
quired for a specific type of operation are:
listed in other pertinent parts of this
subchapter.

§ 3.681-1 Shielding of flare cirruils
(CAA policies which apply to § 3.681).
Flare eircuits should be shielded or sep-.
arated from other circuits far enough to
preclude induction of other current into
flare circuit. ) .

{Supp. 10, 16 F. R. 3292, Apr. 14, 1951]

BATTERIES

§ 3.682 Batteries, When an item of
electrical equipment which is essential
to the safe operation of the airplane is
installed, the battery required shall have
sufficient capacity to supply the eleg-
trical power necessary for dependable
operation of the connected electrical
equipment.

§3.682-1 Dry-cell balteries (CAA
policies which epply fo § 3.682). When
a batiery is installed to provide power
for elecirical eguipment which is es-
sential to the safe operation of the
airplane, it should be of a type whose
pre-fiight state of charge can readily
be determined by simple and reliable
means. Dry-cell batteries are not con-
sidered to be of this type, and should
not be used to supply essential electrical

equipment,
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§3.683 Prolection against acid, T
batteries are of such a type that cor-
rosive substance may escape during serv-
ieing or flight, means such as a com-
Dletely enclosed compartmnent shull be
provided to prevent such substances
from coming in eontact with other parts
of the airplane which are essentizl to
safe gperation. Batieries shall be ac-
cessible for servicing and inspection on
the ground.

§3.684 Batlery vents. The battery
container or compartment shall be vent-
ed in such manner that gases released by
thl:n battery are carried outside the air-
plane.

GENERATORS

§3.685 Generator. Generators shall
be capable of delivering their continuous
rated power.

§3.686 Generator conirols. Genera-
tor voltage control eguipment shall be.
capable of dependably regulating the
generator output within rated limits.

§ 3.687 Reverse curreni cut-out. A
generator reverse current ¢cut-out shall
disconnect the generator from the bat-
tery and other generators when the gen-
erntor is developing a voltage of such
value that current sufficient to cause
malfunctioning can flow intoe the gen-
erator. .

MASTER SWITCH

'§ 3.688 Arrangement. 1f electrical
equipment is installed, a master switch
arrangemment shall be provided which will
discopnect all sources of electrical power

‘from the main distribution system at a

point adiacent to the power sources.

§3.688-1 Stall warning indicator
circuits (CAA policies which apply fo
§ 3.688)—(a) Wiring of circuit by the
master switch. Airplanes on which the
indicators are required for type certifica-
tion as a result of the particular stall
characteristics of the airplane, should
have the indicator circuit by-pass the
master switch., A circuit protector
should be installed for, the protection of
the indicator wiring and this protector
should be located as near as is practi-
cable to the source of electric power,

¢b) Wiring of circuit through the
master switch, Where the indicator is
installed as an accessory but not as re-
quired equipment, it is permissible to
wire the indicator through the master
switch or direct to the souree of power.
A gircuit protector should he instalied
for the protection of the indicator wiring
and this protector should he located as
near as is practicable fo the source of the
electrit power,
[Supp. 10, 16 F. R. 3292, Apr. 14, 1951]

§3.689 Master switeh installation.
The master switch or its controls shall be

50 instalied that it is easily discernible

and aceessible to a member of the crew n
flight.
PROTECTIVE DEVICES
§ 3.690 Fuses or circuit breckers. 1t

electrical equipment is installed, protec-
tive devices (fuses or circuit breakers)
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shall be installed in the circuits to all
electrical equipment, except that such
items need not be installed in the main
circuits of starter motors or in other cit-
guits where no hazard is presented by
their omission.

B 3.690-1 Automatic reset circuit
breakers (CAA policies which apply to
§ 3.690). Automatic reset circuit break-
ers (which automatically reset them-
selves periodically) should not be applied
as circuit protective devices.! They may
be used as integral protectors for electri-
cal equipment (e. g., thermal cut-oufs)
provided that circuit protection is also
installed to protect the cable to the
equipment.]

(19 F. R. 8110, Dec. 10, 195k,

Effective Dec. 15, 195h.}

$ 3.691 Protective devives instellation.
Protective devices in cireuits essential
to safety in flight shall be so located
and identified that fuses may be replaced
or eircuit breakers reset readily in flight,

§3.692 Spare fuses. If fuses are
used, one spare of each rating or 50 per-
cent spare fuses of each rating, which-
ever is greater, shall be provided.

BLECTRIC CABLES

§$3.693 Eleciric cables. I electrical
equipment is installed, the connecting
cables used shall be in accordance with
recognized standards for electric cable
of a slow burning type snd of suitable
capacity.

SWITCHES

§3.694 Switches. Switches shall be
capable of carrying their rated current
and shall be of such construction that
there is sufficient distance or insulating

imaterial between current carrying parts

and the housing so that vibration in
flight will not cause shortineg.

§ 3.695 Switch installation. Switches
shall be so installed as to be readily ac-
cessible to the appropriate crew member
and shall be suitably labeled &s to opera~

tion and the circuit controlled.
INSTRUMENT LIGHTS

§ 3.696 Imstrument lights. If instru-
ment lights are required, they shall be of
such construction that there is sufficient
distance or insulating material between
current carrying parts and the housing
so that vibration in flight will not cause
shorting. They shall provide sufficient
illumination to make all instruments and
controls easily readable and discernible
respectively.

) §3.696-1 Insltrument Ughts (CA4
interpretations which apply to § 3.696),
The use of the cabin dome light is not

Ecircuit protective devices are normally
installed to lim!t the hazardous consequences
of overloaded or faulted circuits. These de-
vices are resettable (¢ircuit breakers) or re-
placeable (fuses) to permit the crew to
regtore service when nuisance trips occur or
when the abnormal circult condition can he
corrected in flight. If the abunormal clreuit
condition can not he corrected in flight, the
decision to restore power to the circuit in-
volves a careful analysis of the flight situa-
tton. Itls necessary to weigh the essentiality
of the clrcuit for continued safe fllght
against the hazards of resetting on a possibly
faulted circuit. Such evaluation is properly
an alreraft crew functlon which can not be
performed by automatic reset circuit break-
ers. To assure crew supervision over the
reset operation, circult protective devides
should be of such design that a manual
operation s requlred to restore service after
tripping}
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considered adequate to comply with the
provision of § 3.696.
18upp. 10, 16 F. R. 3292, Apr. 14, 1951

§ 3.697 Instrument light installation.
Instrument lights shall be installed in
such a manner that their direct rays
are shieided from the pilot’s eyes. Di-
rect rays shall not be reflected from the
windshield or other surfaces into the
pilot's eyes.

LANDING LIGHTS

§3.698 Landing lights. If landing

lights are installed, they shall he of an
acceptable type,

§3.699 Landing lght installation,
Landing lights shall be so installed that
there is no dangerous glare visible to
the pilot and also so that the pilot is not
seriousty affected by halation. They
shall be installed at such- a location that
they provide adequate illumination for
night landing.

POSITION LIGHTS

§3.700 Position light system instal-

lation—(a) General. The proyisions of
§§ 3.700 through 3.703 shall be applicakle
to the position light system as a whole,
and shall be complied with if a single
circuit type system is installed! The
single circuit system shall include the
items specified in paragraphs (b)
through, (£) of this section.

() Forward position lights. Forward
position lights shall consist of a red and
a green light spaced laterally as far
apart as practicable and installed for-
ward on the airplane in such a location
that, with the airplane in normal flying
position, the red light is displayed on the
left side and the green light is displayed
on the right side, The individual lights
shall be of an approved type.

{e) Rear position light. The rear po-
sition light shall be a white lisht mount-
ed as far aft as practicable. The light
shall be of an approved type.

{(d)} Cireuit. 'The two forward posi-
tion lights and the rear position light
shall constitute a single eircuit.

(&) Flosher, Tf employed, an ap-
proved position light flasher for a single

cirenif system shall be installed. The:

flasher shall be such that the system is
energized automatically ai a rate of not
less than 60 nor more than i2Q flashes
per minute with an on-off ratio between

25:1 and 1:1. Unless the flasher is of a
fail-safe type, means shall be provided in
the system ta indicate to the pilot when
there is a failure of the flasher and a
further means shall be provided for
turning the lights on steady in the event
of such failure. ’

(f) Lighkt covers and color filters.
Light covers or color filiers used shall be
of noncombustible material and shall be
constructed so that they. will not change
color or shape or suffer any appreciable
loss of light transmission during normal
use.

[Amdt. 3-4, 15 F. ®. 8902, Dec. 15, 1950, as
amended by Amdt. 3-9. 17 P. R. 11631, Dec.
20, 1952]

§3.700-1 Red possing lights (CAA
policies which apply 1o §3.700 (@),
Whun it is desired to improve the con-
spicuity of theaircraft, a steady red light,
commonly knowr: as a passing light, ma.
be installed. This light is not considen
to be a position light and therefore need.

1 Requiregnents for dual circult position
light systems are contalned in Part 4b of
this subchapter.

not be type certificated. When installed,
{ts location should be one of the follow-
ing: :

(a) Within the left landing light unit.

(b) On the centerline of the aircraft
nose.

(¢} In the leading edge of the left
wing, outboard of the propeller disc.
(Supp. 11, 18 F. R. 8211, Apr. 12, 1851]

§3.700-2 Fuail-safe mosition light
flashers (single-cireuit) (CAA policies
which apply to § 3.700 (&)). (a) When
subjected to the conditions of fatlure
specified in paragraph (b) of this sec-
tion, a position light flasher is con-
sidered to have “failed-safe” when:

(1) The positien light circuit is elosed
continuously, or

(2) The position light circuit is al-
ternately closed and opened in such
manner that,

(1) The frequency is not less than 40
eycles per minute and not greater than
120 cycles per minute,

(ii} The ratio of the closed circuit
interval to the open circuit interval is
zzlolt less than-1:1 and not greater than

(b} Conditions of failure are as fol-
lows:

(1) At room ambient condifions, wher
the supply voltage is adjusted to the
minimum ‘value at which perceptible
light is emitted by the position light
bulh.

(2) At nominal supply voltage and at
room ambient conditions, :

(i) With any one position light
branch cireuit open, or

(ii) After any single malfunction
within the flasher timing deviee, such
as open circuit, short circuit, or jamming
of a contact in its open or closed position,
[Supp. 12,.16 F. R. 6743, July 12, 1951]

§3:700-3 Anti-collision Light (CAA
policies which apply to §3.700 <(a)).
Anti-collision lights, when installed,
should be of the rotating beacon type
installedd on top of the fuselage or tail
in such a location that the light would
not be detrimental to the crew’s vision
and would not detract from the conspic-
uity of the position lights. The color of
the anti-collision light shoutd be avia-
tion red in accordance with the specifi-
cations of § 3.703. The arrangement of
the anti-collision light, i. e., number of
light sources, beam width, speed of rota-
tion, etc., should he such as to zive an

effective flash frequency of not less than -

40 and not more than 100 cycles per
minute, with an on-off ratio not less than
1:75. “

{Supp. 18, 18 F. R. 7339, Nov. 20, 19531

§3.901 Position light system dihedral
angles. 'The forward and rear position
lights as installed on the airplane shall
show unbroken lizht within dihedral
angles specified in paragraphs (a)
through (¢) of this section.

(a) Dihedral angle L (left) shall be
considered formed by two intersecting
vertical planes, one paralle! to the lon-
gitudinal axis of the airplane and the
other at 110° to the left of the first,
when looking forward along the longi-
tudinal axis.

() Dihedral angle B (right) shall be
considered formed by two intersecting
vertical planes, one parallel to the longi-
tudinal axis of the airplane and the
other at 110° to the right of the first,



APPENDIX A 69

8.101 The system limit loads need not exceed those which
could be produced by the’pilot and automatic devices
operating the conbrclse

84102 The loads should in any case be sufficient tc provide
a rugged system for service use, including consideration
of jemming, ground gusts, taxying tail to wind, control
inertia, and friction,

8.11 Acceptable maximum and minimum pilot loads for elevator,
aileron, and rudder controls are as shown in Figure 3-11
of Part 3. These pilot loads should be assumed to act
at the appropriate control grips or pads in a2 manner
simulating flizht conditions and to be reacted at the
attachments of the control system to the control surface
horn.

8.2 Dual controls. When dual controls are provided the systems
should be designed for the pilots operating in opposition,
using individuzl pilot loads equal to 75 percent of those
obtained in accordance with Section £,]1 except that the
individual pilot loads should not be less.than the minimum
loads shovm in Figure 3-11, of Part 3.

Be3 Ground Cust Conditions. See Section 3.233 of Part 3.

8.: Secondary Controls =nd Systems, See Section 3.23L of Part 3,
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