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INTRODUCTION

The nomenclature for aeronautics presented in
this Report No. 474 is a revision of the last pre-
vious report on this subject (Report No. 240), which
was issued in 1926.

This nomenclature was prepared by a special con-

ference on aeronsutical nomenclature authorised by
the executive committee of the National Advisory
Committee for Aeronautics. The organiration of the
conference was as follows:

CONPERENCE ON AERONAUTICAL NOMENCLATURE
Dr. Josmrr 8. Auxs, Chairman

NaTiowar Apvisory COMMITTER POR ARRONAUTICS:
Mr. Charles H. Helms
Mr. Cariton Kemper
Mr. G. W. Lewis
Mr. H. J. E. Reid
Hon. Edward P. Warner

A Conrrs, US.A.:

Capt. Karl 8. Axtater, US.A.
Capt. Albert C. Foulk, U.S.A.
Capt. A. F. Hegenberger, US.A.
Msj. C. W. Howard, U.8.A.

Maj. William E. Kepner, U.8.A.
Capt. Clements MacMullen, U.8.A.
Capt. E. R. Page, UB.A.

Bungav or AsmoNaUTICS, NavY DEranTMEMT:
Lt. Comdr. W. 8. Diehl (C.C)), U.S.N.
Commander Garland Fulton (C.C.), U.S.N.
Lt. Comdr. R. D. MacCart (C.C.), US.N.
Commander C. A. Pownall, U.B.N.
Commander R. D. Weyerbacher (C.C.), US.N.

Buasav or Sranpanps:

Asnowavurics Baaxcn, Derantusnr or CoMuarce:
Col. Harry H. Blee
Mr. Richard C. Gasley
Capt. F. C. Hingsburg

The members of the conference were engaged in
the preparation of the report from the time of the

appointment of the members August 11, 1931, to
the date of approval of the report for publication
by the executive committee of the National Advisory
Committee for Aeronautics on November 14, 1933.

This report supersedes all previous publications
of the Committee on this subject. The entire text
has been thoroughly revised and new sketches have
been inserted to replace obsolete photographs. The
arrangement is alphabetical throughout and not by
subjects, but the complete cross-indexing will, it is
expected, make each term easily found. The defini-
tions have been made as brief and as general as
possible except in the cases where use of the term
is restricted to a small specialized group. In cases
where uncertainty or ambiguity is known to exist,
the complete definition given herein represents the
meaning ascribed to the term in the official publi-
cations of the National Advisory Committee for
Aeronautics.

This report is published for the purpose of en-
couraging greater uniformity and precision in the
use of terms relating to seronautics, both in official
documents of the Government and in commercial
publications. Terms in general use in other branches
of engineering have been included only where they
have some special significance in aeronsutics, or
form an integral part of its terminology.

8
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absolute altitude—See ALTITUDE, ABSOLUTE.

absolute oeiling—See cRILING, ABSOLUTE.

aocelerometer—An instrument that measures the ac-
celerations of an aircraft in a defined direction.

acrobatics—Evolutions voluntarily performed with an
aircraft other than those required for normal flight.

adjustable propeller—See PROPELLER, ADJUSTABLE.

aerodynamic center, wing section—A point located on
or near the chord of the mean line approximately
one quarter of the chord length aft of the leading
edge and about which the moment coefficient is
practically constant. (See fig. 2.)

aerodynamics—The branch of dynamics that treats of
the motion of air and other gaseous fluids and of the
forces acting on solids in motion relative to such
fluids.

aerodynamic volume (or air volume)—The total vol-
ume of an aerostat, including its projecting parts.

aerodyne—A generic term for aircraft that derive their
lift in flight chiefly from aerodynamic forces.

asrograph—Same as METEOROGRAPH.

aeronsut—The pilot of an aerostat.

aeronautics—The science and art of flight.

aerostat—(a) A generic term for an aircraft whose
support is chiefly due to buoyancy derived from
aerostatic forces. The immersed body consists of
one or more containers filled with a gas that is lighter
than air. (b) A balloon or airship.

aerostatics—The science that treats of the equilibrium
of gaseous fluids and of bodies immersed in them.
aerostation—The art of operating nerostats.

sileron--A hinged or movable portion of an airplane
wing, the primary function of which is to impress a
rolling motion on the airplane. 1t is usually part of
the trailing edge of a wing. (See fig. 5.)

external aileron—A separate airfoil mounted clear
of the wing surfaces of an airplane but usually
sttached to them and deflected for lateral
control.

Frise aileron—An aileron having the nose portion
projecting ahead of the hinge axis, the lower
surface being in line with the lower surface of
the wing. When the trailing edge of the aileron
is raised, the nose portion protrudes below the
lower surface of the wing, increasing the drag.
(See fig. 1.)

aileron—continued
slotted aileron—An aileron having a nose and axis
arrangement somewhat similar to a Frise aileron
but having a smooth air passage between the
nose portion of the aileron and the wing for the
purpose of maintaining a smooth air flow over
the upper surface of the aileron when its trailing
edge is deflected downward. (See fig. 1.)
upper-surface aileron—A split flap forming the
rear upper surface of a wing, deflected for lateral
control.
aileron angle—See ANGLE, AILERON.
sileron linkage arrangements:
differential aileron linkage arrangement—Ailerons
s0 interconnected that a given movement of the
control stick results in the upward displacement
of one aileron being greater than the downward
displacement of the other.
floating aileron linkage arrangement—Ailerons so
linked together and to the control stick as to
‘““float” freely in the air stream except when dis-
placed by the lateral motion of the control stick.
aircraft—Any weight-carrying device designed to be
supported by the air, either by buoyancy or by dy-
namic action,
airoraft carrier—A ship designed to carry aircraft and
to permit their landing and take-off.
air duct—A tube, usually of fabric, supplying air for
filling or for maintaining pressure in the air-filled
parts of an aerostat. (See fig. 4.)
airfoil —Any surface, such as an airplane wing, aileron,
or rudder, designed to obtain reaction from the air
through which it moves.
airfoil profile—The outline of an airfoil section (fig. 2).
airfoil section--A cross section of an airfoil parallel to
the plane of symmetry or to a specified reference
plane.
airline—The great circle route between two pointa.
air line—An established system of aerial transporta-
tion, its equipment, or the company owning or oper-
ating it.
airplane—A mechanically driven fixed-wing sircraft,
heavier than air, which is supported by the dynamic
reaction of the air against its wings (fig. 5).
canard airplane—A type of sirplane having the
horizontal stabilizing and control surfaces in
front of the main supporting surfaces.
8
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6 REPORT NATIONAL ADVISORY COMMITTEE FOR ABRONAUTICS

sirplane—continued.
pusher airplane—An airplane with the propeller
or propellers aft of the main supporting surfaces.
tailless airplane—An airplane in which the devices
used to obtain stability and control are in-
corporated in the wing.
tractor airplane—An airplane with the propeller
or propellers forward of the main supporting
surfaces.
sirport—A tract of land or water which is adapted for
the landing and take-off of aircraft and which
provides facilities for their shelter, supply, and
repair; a place used regularly for receiving or dis-
charging passengers or cargo by air.
air scoop—A scoop or hood designed to catch the air
and maintain the air pressure in ballonets, inter-
nal-combustion engines, ventilators, etc. (See fig. 3.)
airship—An aerostat provided with a propelling sys-
tem and with means of controlling the direction of
motion.
nonrigid airship—An airship whose form is main-
tained by the internal pressure in the gas bags
and ballonets (fig. 3).
pressure-rigid airship—An airship combining the
principles used in both rigid and nonrigid air-
ships to maintain shape and skin tautness.
rigid airship—An airship whose form is main-
" tained by a rigid structure (fig. 6).
semirigid airship—An airship whose shape is
maintained by means of a rigid or jointed keel
in conjunction with internal pressure in the gas
containers and ballonets (fig. 4).
airship shed—See pocr.
airship station-- (1) The complete assembly of sheds,
masts, gas plants, shops, landing fields, and other
equipment required to operate airships and supply
their needs. (2) The base from which airships are
operated.
air speed—The speed of an aircraft relative to the air.
air-gspeed head—An instrument which, in combina-
tion with a gage, is used to measure the speed of an
aircraft relative to the air. It usually consists of
& pitot-static tube or a pitot-venturi tube.
air volume—See AxRODYNAMIC VOLUME.
sirway—An air route along which aids to air naviga-
tion, such as landing fields, beacon lights, radio
direction-finding facilities, intermediate fields, etc.,
sirworthiness—The quality of an aireraft denoting its
fitness and safety for operation in the air under
altigraph—A recording altimeter.
altimeter—An instrumenat that measures the elevation
of an sircraft above s given datum plane.
altitude:
abselute altitude—The height of an aircraft
above the earth.

sltitude-—continued.

critical altitude—The maximum altitude at which
a supercharger can maintain a pressure in the
intake manifold of an eigine equal to that
existing during normal operation at rated power
and speed at sea level.

density altitude—The altitude corresponding to a
given density in a standard atmosphere.

- pressure altitude—(1) The altitude correspond-
ing to a given pressure in a standard atmor-
phere. (2) The altitude at which the gas bags
of an airship become full.

sltitude mixtare control-—See

ALTITUDE.

smphibian—An airplane designed to rise from and
alight on either land or water.
angle:

aileron angle—The angular displacement of an
aileron from its neutral position. It is positive
when the trailing edge of the sileron is below
the neutral position.

blade angle—The acute angle between the chord of
a section of a propeller,or of a rotary wing system,
and a plane perpendicular to the axis of rotation.

coning angle—The average angle between the
span axis of a blade or wing of a rotary wing
system and a plane perpendicular to the axis of
rotation.

dihedral angle—The acute angle between a line
perpendicular to the plane of symmetry and the
projection of the wing axis on a plane perpen-
dicular to the longitudinal axis of the airplane.
If the wing axis is not approximately a straight
line, the angle is measured from the projection
of a line joining the intersection of the wing axis
with the plane of symmetry and the aerody-
namic center of the half-wing on either side of
the plane of symmetry. (See fig. 5.)

downwash angle—The angle through which an
air stream is deflected by any lifting surface.
It is measured in » plane parallel to the plane of
symmetry.

MIXTURE CONTROL,

drift amgle—The horizontal sngle between the .

longitudinal axis of an aircraft ahd its path
relative to the ground.

offective helix amgle—The angle of the helix
described by a particular point on a propeller
blade as the airplane moves forward through
air otherwise undisturbed.

elevator angle—The angular displacement of the
elevator from its neutral position. It is posi-
tive when the irailing edge of the elevator in
below the neutral position.

flapping angie—The difference between the con-
ing angle and the instantaneous angle of the
span axis of a blade of a rotary wing system
relative to the plane perpendicular to the axis
of rotation.
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angle—continued.
flight-path angle—The angle between the flight
path of the aircraft and the horizontal.
gliding angle—The angle between the flight path
during a glide and s horizontal axis fixed rela-
tive to the air.
landing angle—The acute angie between the wing
chord and the horisontal when the airplane is
resting on level ground in its normal position;
also called ‘‘ground angle.”
minimam gliding angle—The acute angle between
the horizontal and the most nearly horizontal
path along which an airplane can descend
steadily in still air when the propeller is pro-
ducing no thrust.
rudder angle—The acute angle between the rud-
der and the plane of symmetry of the aircraft.
It is positive when the trailing edge has moved
to the left with reference to the normal position
of the pilot.
trim angle—The angle between the horizontal and
the longitudinal base line of a seaplane float or
flying-boat hull. It is positive when the bow
is higher than the stern.
zero-lift angle—The angle of attack of an airfoil
when its lift is zero.
angle of attack—The acute angle between a reference
line in & body and the line of the relative wind
direction projected on a plane containing the refer-
ence line and parallel to the plane of symmetry.
(See fig. 9.)
absolute angle of attack—The angle of attack of
an airfoil, measured from the attitude of zero lift.
critical angle of attack—The angle of attack at
which the flow about an airfoil changes abruptly
as shown hy corresponding abrupt changes in
the lift and drag.
effective angle of attack—See ANGLE OF ATTACEK FOR
INFINJITE ASPECT RATIO.
induced angle of attack—The difference between
the actual angle of attack and the angle of
attack for infinite aspect ratio of an airfoil for
the same lift coefficient.
angle of attack for infinite aspect ratio—The angle of
attack at which an airfoil produces a given lift
coeficient in a two-dimensional flow. Also called
‘*effective angle of attack.”
angle of dead rise—The angle with the horizontal
made by a transverse line joining the keel of & hull
with the chine.
angle of heel~The angle between a horisontal plane
and the lateral axis of a seaplane on the water.
angle of incidence—Same as ANGLE OF WING SETTING.
In British terminology the angle of incidence is
equivalent to the American term ‘‘angle of attack.”
angle of pitoh (sircraft)—The acute angle between
two planes defined as follows: One plane includes
the lateral axis of the aircraft and the direction of

the relative wind; the other plans includes the
lateral axis and the longitudinal axis. The angle
is positive when the nose of the aircraft is above
the direction of the relative wind. (In normal
flight the angle of pitch is the angle between the
Jongitudinal axis and the direction of the relative
wind.)
angle of pitoh (propeller)—Same as ANGLE, BLADE.
angle of roll (or angle of bank)—The angle through
which an aircraft must be rotated about its longi-
tudinal axis in order t0 bring its lateral axis into the
horizontal plane. The angle is positive when the
left side is higher than the right.
angle of stabiliser setting—The acute angle between
the longitudinal axis of an airplane and the chord of
the stabilizer. The angle is positive when the lead-
ing edge is higher than the trailing edge. (See fig. 5.)
angle of wing setting—The acute angle between the
plane of the wing chord and the longitudinal axis of
the airplane. The angle is positive when the leading
edge is higher than the trailing edge. (See fig. 5.)
angle of yaw—The acute angle between the direction of
the relative wind and the plane of symmetry of an
aircraft. The angle is positive when the aircraft
turns to the right.
sntidrag wire—See WIRE (AIRPLANE), ANTIDRAG.
appendix—The tube, usually located at the bottoni of
a balloon, used primarily for inflation and deflation,
In the case of a free balloon it may also serve as an
automatic-discharge opening. The term should be
restricted to the various types of balloons and
should not be applied to airships.
approach light—See LIGHT, APPROACH.
ares, equivalent flat-plate—The area of a square flat
plate, normal to the direction of motion, which
offers the same amount of resistance to motion as
the body or combination of bodies under consider-
ation.
ares, measurement of (performance calculations):
control-surface ares, trailing—The area of a
trailing control surface is the area of the actual
outline projected on the plane of the surface,
except that any portion of the movable surfsce
lying forward of the hinge axis and within the
fixed surface is included in the fixed surface.
Auxiliary or paddle-type balance surfaces
shielded by and lying outside of the fixed sur-
face are not included in the area of either the
fixed or the movable surfaces.
herisontal tail area—The horisontal tail area is
measured in the same manner as the wing area,
that is, with no deduction for the area blanketed
by the fuselage, such blanketed area being
bounded within the fuselage by lateral straight
lines that connect the intervections of the leading
and trailing edges of the stabiliser with the sides
of the fuselage, the fairings and fillets being
ignored.

&
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area, measursment of—oontinued.
vertical tail area—The area of the actual outline of
the rudder and the fin projected in the vertical
plane, the fairings and fillets being ignored.
wing area— Wing ares is measured from the pro-
jection of the actual outline on the plane of the
chords, without deduction for area blanketed
by fuselage or nacelles. That part of the ares,
so determined, which lies within the fuselage or
nacelles is bounded by two lateral lines that
connect the intarsections of the leading and
trailing edges with the fuselage or nacelle,
ignoring fairings and fillets. For the purpose
of caleulating area, a wing is considered to extend
without interruption through the fuselage and
nacelles. Unless otherwise stated, wing area
always refers to total ares including ailerons.
ares, projected propeller- -Projected blade area times
the number of blades.
ares, projected propelier-blade -The projection of
the propeller-blade area on a plane perpendicular to
the axis of rotation of the propeller.
area, propeller - Blade area times the number of
blades.
area, propelieor-blade The developed area of the
blade face exclusive of the boss and the root; i.e.,
exclusive of that portion the thrust of which is
negligible in comperison with the total thrust of
the bladse.
area, prepeller-disk --The total area swept by o
propeller; i.e., the ares of a circle having the same
diameter as the propeller.
arresting gear -The gear incorporated in sircraft and
in the landing area to facilitate landing in & limited
spece.
artificial (1) A device that indicates the
attitude of an aircraft with respect to the true
horizon. (2) A substitute for a natural horizon, such
as 8 liquid level, pendulum, or gyroscope, incor-
porated in a navigating instrument.
aspect ratie- - The ratio of the span to the mean chord
of an airloil; ie, the ratio of the square of the
span to the total area of an airfoil.
effective aspect ratic- The aspect ratio of an air-
foil of elliptical plan form that, for the name lift
coefficient, has the same induced-drag coeffi-
cient aa the airfoil, or the combination of air-
foils, in question.
aspect ratio, propeller-blade—The ratio of the Lip
radius to the maximum blade width. (Obsolete.)

altimeter-calibration standard atmosphere—A
standard atmosphere used in calibrating aero-
nautic instruments. The standard now in use
in the United States is completely defined in
N.A.C.A. Report No. 48.

astmosphere—continued.
standard atmosphere—An arbitrary atmosphere
used in comparing the performance of sircraft.
The standard atmosphere in use in the United
States at present represenls very nearly the
aversge conditions found at latitude 40° and is
completely defined in N.A.C.A. Report No. 218.
standard international atmosphere—The atmos-
phere used ss an international standard pre-
sumes for mean sea level and s temperature of
15° C., a pressure of 1,013.2 millibars, lapse rate
of 6.5° C. per kilometer from sea level to 11
kilometers, and thereafter a constant tempera-
ture of - 56.5° C.
attack, angle of - —See ANGLE OF ATTACK.
attitade—The position of an aircraft as determined by
the inclination of its axes to some frame of reflerence.
If not otherwise specified, this frame of reference is
fixed to the earth.
sttitude of fight- -Inclination of the three principal
airpiane axes to the relative wind.
autogiro— A type of rotor plane whose support in the
air is chiefly derived from airfoils rotated about an
approximately vertical axis by aerodynamic forces,
and in which the lift on opposite sides of the plane
of symmetry is equalized by the vertical oscillation
of the blades.
sutomatic pllot- -An automatic control mechanism for
keeping an aircraft in level flight and on a set courne.
Sometimes called *‘gyro pilot,” *“ mechanical pilot,"”
or ““robot pilot."”
antomatic propeller- -Sece PROPELLER, AUTOMATIC.
aviation—The operation of aircraft heavier than air.
aviator— The pilot of an aircraft heavier than air.
axes of, an aircraft -Three fixed lines of reference,
usually centroidal and mutually perpendicular.
The horizontal axis in the plane of symmetry,
usually parallel to the axis of the propeller, is called
the longitudinal axis; the axis perpendicular to this
in the plane of symmetry is called the normal axis;
and the third axis perpendicular to the other two is
called the Iateral axix  In mathematical discussions,
the firt of theme axex, drawn from roar to front, is
called the X axis; the second, drawn downward,
the Z axis; and the third, running from left to right,
the ¥ axis. (Sco page 32.)
axial cone--See CONEK, AXIAL.
axis, elastic (stress analysis) —The locus of all points
through which a force may be applied to a structure
without causing torsional deflection.,
axis, wing— The locus of the serodynamic centers of
all the wing sections.
backswept—See swezPBACK.
balanoce—A eondition of steady flight in which the
resultant force and moment on the airplane are sero.
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balanced surface:
serodynamic balanced surface A control surface
that extends on both sides of the axis of the
hinge or pivot or that has munlury devices or
extensions connected with it in such a manner
s to effect a small or zero resultant moment
of the air forces about the hinge axis.
static balanced surface—A control sur{lace whose
center of mass is in the hinge axis.
ballonst —A gas-tight compartment of variable volume
constructed of fabric and placed within a ballooa or
airship. It is usually partly inflated with air to
compensate {or changes of volume in the gas con-
tained in the envelope. (See figs. 3 and 4.)
ballenst oeiling —See CEILING, BALLONET.
ballooa —An serostat without a propelling system.
captive balloon -A balloon restrained from fres
flight by means of a cable attaching it to the
earth.
ceiling balloon --A small free balloun, whose rate
of ascent is known, used to determine the ceil-

ing.
free balloon - A balloon, usually spherical, whose
ascent and descent may be controlled by releas-
ing ballast or gas and whose direction of Hight
is determined by the wind.
kite balloon An eloagated form of captive bal-
loon, fitted with lobes to keep it headed into
the wind; it usually derives increased lift from
the inclination of its axis to the wind.
pilot ballooa A small balloon sent up (o show the
direction and speed of the wind.
sounding ballooa -A small balloon used to send
up a meteorograph.
balloon fabrie—See Fasric, sALLOON.
baad:
mooriag dband --A band of tape or webbing, over
the top of a kite balloon, to which the mooring
ropes are attached. It forms part of the moor-
suspension baad —A horisontal fabric band, se-
curely fastened to the envelope of a balloon
or airship, to which are atlached the main
suspension lines of the basket or car, or the
captive cable of a kite balloon.
trajectery baad—A band of webbing carried in a
special curve over the surface of the envelope
of an airship to distribute the stresses due W
the suspensiop of the car.
beak -The position of an sirplane when its lateral
axis is inclined to the horisontal. A right bank is
the position with the latersl axis inclined downward
to the right.
baak —To incline an airplane laterally; i.e., o rotate
it about its longitudinal axis.
baak (er beaking) indicater—See TumN-AND-BANK
INDICATOR.
bar, radder—Ses nuDDER BAR.

WNNO0-4-2

besic load—Ses LoAD, BasIC.
basin, towing —See TANK, SEAPLANE.
basket —The car suspended beneath s balloon for
carrying passengers, ballast, etc.
basket suspeasion —See sUSPENSION BASKET.
beaching gear —An arrangement of wheels (o be at-
tached to the hull of s seaplane to permit handling
ashore.
beasoa —A light, group of lights, or other signaling
device, indicating a location or direction.
airport beacon —A beacoa light of high candle-
power located at or near an sirport for the pur-
pose of indicating the general or specific location
of the airport.
sirway bescon —A beacom light of high candle-
power, other than an asirport or landmark beacon,
located on or near an airway for the purpose of
indicaling the location of the airway.
suxiliary airport beacsa -A beacon light, ususlly
of lower candlepower than Lhe main airport
beacon light, locsted on the airport site to
indicate the specific location of an airport
that has & separate airport beacon visible at a
greater distance o indicate the general location
of the airport.
auxiliary airway beacon -A beacon light, usually
of lower candlepower than the principal airway
beacon lights, used o mark special features of
the terrain along an sirway or otherwise to
supplement the principal sirway beacons.
code beacon -A flashing beacon light having a
recognizable charactoristic of dots endfor
dashes by which its individual identity can be
established.
lsndmark bescon - A beacon light, other than an
sirport beacon or an airway beacon, that
serves to indicate a definite gengraphical loca-
tion.
beacon, radio-marker Nee RADIU-DIRECTIVE DEVICES.
beacon, radio-range See RADIO-DIRECTIVE DEVICES.
beam direction (stress analysis) — The direction paral-
lel to the plane of the spar web snd the plane of
symmetry of an airplane (cf. chord, drag, lifi, and
nide directions).
beam ferce or componeat (strees analysis) —A force, or
component, in the bram direction; i.e,, paralld to
the plane of the spar web and the plane of sym-
metry of an airpiane (cf. chord. drag, liff, and nde
Jorces).
bearing projecter —A fixed directiona. projector used
in conjunction with s landmark beacon to indicate
the direction toward a landing area by means of the
direction of its beam.
biplane--An sirplane with two main supporting sur-
faces placed one above the other.
blade angle—See AnoLE, BLADER.
blade bask —The side of a propeller blade that corre-
sponds to the upper surface of an airfoil.
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blade element—A portion of a propeller blade con-
tained between the surfaces of two cylinders coaxial
with the propeller cutting the propeller hiades.

blade face—The surface of & propeller blade that cor-
responds to the lower surface of an airfoil. Some-
times called “ thrust {ace’’ or *'driving face.”

blade section—A cross section of a propeller blade
made at any point by & plane paruliel to the axis of
rotation of the propeller and tangent at the centroid
of the section to an sre drawn with the axis of rota-
tion as its center.

blade-width ratio—The ratio of the chord of a pro-
peller blade section to the diameter of the propeller.

mean biade-width ratio—The ratio of the mean
blade width to the diameter of the propeller.

blast gate (supercharger)—A device for controlling the
pressure in the noazle box of a turbosupercharger by
discharging into the free atmosphere a portion of
the exhaust gases that would otherwise pass through
the turbine wheel.

blimp—A colloquial term for a noarigid airhip.

bliad fiying-—See InsTRUMENT FLYING.

binker light—See LioHT, BLINKER.

blister—A sheet of clear water raised by the motion
of a Boat or hull and separated from the frve-water
surface by an air space.

boat, iying—See rLYING BOAT.

boom, tail—See valL soom.

boost—To supply an engine with more air or mixture
than it would normally induct st ses level.

boest eontrol, astematic —-An automatic regulator of
boost pressure.

bocster magneteo—See MAGNETO, BOOSTER.

boundary layer -A layer of fluid, close to the surface
of a body placed in 8 moving stream, in which the
impact pressure is reduced as a rewult of the visrosity
of the fluid.

boundary light—Ses LicuT, BOUNDARY.

bow cap—See car, sow.

bewheavy—The condition in which, in normal flight,
the forward end of an airship tends to sink, and
which requires correction by means of the borisontal
controls. It may be due to sither aerodynamic or
static conditions, or 10 both (¢f. strrnheasy).

bow-weighing deviee—An instrument for meesuring
the horisontal and vertical forces between an airship
and its mooring mast (cf. stern-wnighing dewice).

bex girder—Ses cinoea, Box.

breathing —The passage of air into or out of an sero-
stat, due to chaaging volume.

bidle—(s) A ding of cordage or cable which has its
ends fizxed at two differeat points, Lo the bight of
which a single line may be attached, either movable
or fined, thus distributing the pull of the single line
to two points or more in the case of a multiple bridle.
(b) A towing or mooring line having two legs and
intended to reduce yawing whes towing ot mooriag.

buffeting—The repeated serodynamic forces experi-
enced by any part of an aircraft, caused and main-
tained by unsteady flow arising from a disturbance
sot up by any other part of the aircraft (cf. fuster).
bump—A sudden acceleration of an aircraft caused by
s region of unstable atincsphere charscterized by
marked local vertical components in the air curreats.
bemper bag— A cushion secured o the bottom of an
airship to prevent damage when in contact with the
ground. (See figs. 4 and 6.)
buoyancy:
oenter of buoyamoy (aserostat) -The center of
gravity of the air displaced by a balloon or air-
ship. It is approximately the center of gravity
of the contained gas.
conter of buoysacy (seaplane) The ceater of
gravity of the fluid displaced.
teserve buoysacy (excess buoysncy) —The diffor-
ence between the buoyancy of s completely sub-
merged float and the buoyaney of the float when
submerged to the normal-load watee line, usu-
ally expressed as s percentage of the normal-
load buoyancy.
burble A term demgnaung the breakdown of the
streamline flow abhout s body
cabane - An arrangement of struts used for bracing on
an sircraft
eable:
azial cable -The axisl member sometimes fitted
in o rigid airship. 1t is attached o the ceatral
fitting of the radial or diametral wires of esch
tnain transverse and o the hull structure at bow
and stern.
coatrol cable--The line of wire or stranded cable
leading from the control levers 10 the control
surfaces of intereonnecting the control surfaces.
(See fig. 8.)
maia moeriag cable - The wire cable by which an
airship is hauled in to a mooring mast.
osmber —The rise of the curve of an airfoil section,
usually expressed as the ratio of the departure of the
curve from s straight line joining the extremities of
the curve to the leagth of this straight line. * Upper
camber”’ refors (o the upper surface; *' lower camber
to the lower surface; and ‘‘mean camber” to the
mean line of the section. Camber is positive when
the deperture is upward, and negutive when it is
downward. (See fig. 2.)
casard airplane—See AIRPLANR, CANARD.

(Ses figs. 3 and 4.) (2) The “P'
shaped structure ot the extreme bovo( e rigid
® ® ®
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airship to which the longitudinal girders are
sttached and which supports the bow mooring
spindle. (See fig. 6.)
capasity—The volume of the gas cell or cells of an
serostat.
neminal gas capasity—The volume of the gas cell
or cells ol an aerostat under certain definite
coaditions of pressure and inflation.
cap-strip—A continuous member on Lthe outer edge of
s wiag rib.
captive ballosn—Ses 3aLLOON, CAPTIVE.
oar—A strueture in, or suspeaded from, the hull or en-
velope ol an airship for earrying crew, engineers,
passengers, sle. (See figs. 3 and 4.)
side ear— A car suspended off the center line of an
sirship; also called ' wing car.”
car, subslond —An obesrvation car which may be
lowered from an airship 1o & position below the
clouds.
card compase -See COMPASS, CARD.
catapuit —A devce by which an airplane cen be
lasunched ot Bying speed.
cat walk —A narrow footway aloag the keel of & ngd

atrnbup.

ceiling— Height of the lower level of a bank of clouds
sbove the ground.

ceiling :

sbsslute eciling —The maximum height above see

level at which & given sirplane would be able to

maintain horiacntal fight under standard arr
coaditions.
ballenet eeiling - The altitude from which s pres.
sure airship with smpty ballvorts can retumn
to sra level without low of operating premure
servies celling —The hesght above ses level, under
standerd air conditinns, at which s fiven o
piane is unable to climb faster than a small
specified rate /100 fret per minute 1n the United
Staten and Eagland) Thr «pecified rate may
differ in differvat countnies.
statie esiliag —The altitude 1a standard stmo-
sphere, st whirh an serontat iv in staler equilib-
num after removal of ol disrhargrable weight.
ceiliag balleen —See 2aLLOON, CRILING
coiling-height iadisater—A device that measures the
height from the horisontal 0 the Hlumimssted spot
produced by & coiling projector an seen {rom o Gned
coiliag prejester - A projecior that praduces an illumi-
nated region on the wader side of a cloud for the
purpose of determining the height of that part of
the cloud above the indicstor.
eell. gao—In an sirship, one of the bags romtaining the
setusiatic gae. (See fige. 4 00d 6)
sellule (or eell) —In an nirplane, the entire strecture of
the wings and wing trasiag of the whole mrplane
on one side of the (wselage, ne between fusrlages or
nacelles, where there are more thaa owe.
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| osnter, 0orodynamio- -See AKKODYNAMIC CENTER, WING

| SECTION.

l oenter. elastic (stress amalysis) A puint within the
wing section at which the application of a ungle

| concontrated laad will cause the wing to deflect

i without rutatwn and, cotiversely, a paint within

i the wing section about which rutation vecurs whea

1 the wing s subjected 10 rotational deflection.

@ ocsater of buoyaacy See BUOYAXULY, CENTEN OF.

! oenter of pressure of an airfoil The pount in the chord

F of an airfuil, prolonged if pecomary, which is at the

| iotervection of the chord and the hine of sctivn of

' the resultant air furce

center-of-pressure coeficient The ratio of the dis
tance of the ceater of presure from the leading edge
to the chard length

oenter soction The contral panel «f a wing. 10 the cane
of 8 conlinuous wing or any wing having no ceatral
panel, the lumits of the center snction are arbitranly
defined by the locatiwn of punte of stiachisent te
the cabane struls or fusrlage

oontrifagal-type supercharger Ser At PFENCNARGAN,
CERNTRIFVGAL-TY P

. chaadelle An abrupt climlung turn to spprouumetely

s slall 1n whieh the momeatum of the mrplane 1

used to obtan s higher rate of cimb than would be

poswble 1n unacrolerated Bight  The purpowe of

thre maneuver s to gun alutude at the same Ume

i that the direction of fBight e changed (fig. 8).

ching - The interection of the bottom with the sides
of derk of o waplane foat

chord -An ariutary datum hine from which the onds-
nates and angles of an urfod are megeured. It o
weually the otramght line tangeat 1o the lower surface
al two prunte, the otraght line jouning the ends of
the mean hine, of the straight hine betwren the lead.
ag and trashng edgre  (See fige 2 and 5)

chord. mesa soredynamic - The chord of an imagis.-
ary ai*foml whirh would have foree vectom through.
out the fight rangr identica]l with thow of the
ortual wing nr winge

chord. mesa. of s wing The guetient ohtained by
dividing the ming arva by the span

chord direction (stress asalysis) The direrlion par-
allel o the intervection of the plane of the internsl
wing true with the plane of symmetey of the air-
plane. When o wing has twu intemsl trumes in
nonparaliel planen, the plane bisecting the dihedral
sngle between those two planes should be used (cf.
bram, dreg, Iift, and vide directions),

ehord foree, or component (strese asalysis)— A force,
or component, in the chord direction; ie, paraliel
10 the intersection of the plase of the internal wing

i truss with the plane of symmetry of the airplame
(cf. boam, drag, Lift, and side forces).

ehord longth - The length of the prjection of the air-
foil profile on its chord
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cockpit— An open space in an airplane for the accom-
modation of pilots or passengers. When com-
pletoly enclosed, such a space is usually called o

cabin. (See fig. 5.)
column, coatrol —Ses CONTROL COLUMN.
cCOmpass:

card (or card magnmetic) compass .\ magnetic
compass in which the maguets are sttached to
a pivolted card on which the directions ure
marked.

earth-inductor (or imduction) compass \ cum-

earth’s magnetic field.

SUA compass --A compass in which the direction
of the sun e utilized instead of the direction of
the magnetic north or south pole

COMProssion-ignition engine Ser KNGINE, COMPRI -
$10%-1GNITION

compressiona ratio— The ratiu of the volume of the gae
in an etgine cylinder at the beginning of the com-
prewsion steoke 1o its volume at the end of the stroke

cone:

axzial cone (1 The rone-shaped (abnc fitting, in
the end of & gus roll of & ngd simbup, wiuch pro-
vides & gus-tight coanection of the cell to the
axial ecable andd yot permits the cell some degree
ol (toedom 1n its movements. (2) A apecial
form of conical alreve

dasger cone A\ pranant or & hollow cone of light
eloth on the wire cable of a captive balloon (o
warn sireraft of wa presence

entrance cone -That purtion of a wind tunnel
from which the air flows to the expenment
chamber (See fig 7))

egit cone That partion of & wind tunnel into
whirh the air flows from the experunent cham-
ber (Yee fig 7)

meoriag cone - The grooved concal member at
the extretne bow of an sirship which engages
with a hollow cone at the top of the mooring
mast and provides the coupling between the
sirship and the mooring mast. (See fig. 6)

wind cone--A lapered {abric sleeve pivoted on &
standard o indicate the wind direction.

coning aagie—See aNOLE. CONING.

ctntrel cadie -See cARLE, CONTROL

ccatrel celema—A lever having a rolatable wheel
movtted at its upper end for operating the loagi-
tudinel and lateral control surfeces of an airplane.
This type of control is called " wheel control.”

eontrel. serve—A control devised to reinforce the
prlot’s effort by an serndynamic of mechanical refay.

eflectiveness of displacement of the controls in pro-
duciag change in its attitude in flight.
eontrelladie propelier—See PROPRLLAR, CONTROLLABLE

pass the indications of which depend on the
current generated in a coil revolving in the

contrellability —The quality of sn sircraft that deter.
mines the ease of operating its controls and/or the -

COMMITTEE FOR AERONAUTICS

| controls--A general term applied o the means pro-
! vided to enable the pilot o control the speed, direc-
' tion of flight, attitude, power, ete., of an aircraft.
control stick - ‘The vertical lever by means of which
the longitudinul and lateral control surfaces of an
i wirplane are operated. The elevator is operated by
s forc-and-aft movement of the stick; the ailerons,
, by a side-to-side movement. (See fig. 5.)
| control surface— A movable airfoil designed to be ro-
tated or otherwire moved by the pilot in order
vhange the attitude of the aircraft.
control-surface area, trailing See AREA, MEASURE-
MENT OF.
; cord, rip -See uir couv.
course light See LIGHT, COURSE.
cove The line of intersection between two surfaces of
a hull, the vertex of the angle of intemsection point-
mg nward.
cowling - A removable covenng.
cockpit cowling -A metal or plywood cowling
placed arvund & cockpit
engine cowling A removable covering placed
around all or part of sn airplunce engine.
N.A.C.A. cowling A cowling enclosing a radial
air-cooled engine, consisting of a hood, or ring,
and a portion of the body behind the engine so
arranged that the cooling air smoothly enters
the hood st the front and leaves through a
sinooth annular slot between the body and the
rear of the hood; the whole forming a rela-
tively low-drag hody with & passage through a
portion of it for the cooling air.
cowling. riag - See KING COWLING
cradle:
buildiag cradle A support provided for the
frame of a npd aimhip or the heel of a semi-
ngid airship dunng construction
docking cradle A support for the car of an air-
ship while it is being inflated in the shed;
mostly used with rnigid airships.
crew, landing (or ground: A\ detail of men necessary
for the landing and handling of an airchip on the

ground .

critical altitude See ALTITUDKE, CRITICAL

critical amgle of attack Ser ANULE OF ATTACK,
CRITICAL.

i cross-wiad force The component perpendicular to
the lift and to the drag of the total air force on a
body .

crowsfoot -(1) A aystem of diverging short ropes for

' distrsbuting the pull of a single rope.  (2) An ar-
rangement in which the strands of a cord are opened
out so that they can be effectively cemented to a
fabnic surface.

cyclogiro A type of rotor plane whose support in the

air i1+ normally derived from sirfoils mechanically
rolated about an axis perpendicular to the plane of
symmetry of the aircraft, the angle of attack of the
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airfoils being always less than the angle at which the
airfoils stall.

dead rise—In a cross section of a float or flying-boat
hull, the amount by which the height of the chine
differs from that of the keel.

dead rise, angle of-—See ANGLE OF DEAD RISE.

decalage—The difference between the angular settings |

of the wings of a biplane or multiplane. Thedeca-
lage is measured by the acute angle between the
chords in a plane parallel to the plane of symmetry.
The decalage is considered positive if the upper
wing is set at the larger angle. (See fig. 5.)
deflation sleeve—See SLEEVE, DEFLATION.
density altitude—See ALTITUDE, DENSITY.
derivatives, resistance—Quantities expressing the vari-
ation of the forces and moments on aircraft due to
disturbance of steady motion. They form the ex-
perimental basis of the theory of stability, and from
them the periods and damping factors of aircraft
can be calculated. In the general case there are 18
translatory and 18 rotary derivatives.
lateral resistance derivatives—Resistance deriva-
tives expressing the variation of moments and
forces due to small changes in the lateral, yaw-
ing, and rolling velocities,
longitudinal resistance derivatives—Resistance
derivatives expressing the variation of moments
and forces due to small changes in the longi-
tudinal, normal, and pitching velocities.
rotary resistance derivatives—Resistance deriva-
tives expressing the variation of moments and
forces due to small changes in the rotational
velocities of the aircraft.
translatory resistance derivatives—Resistance de-
rivatives expressing the variation of moments
and forces due to small changes in the transla-
tional velocities of the aircraft.
design load—See LOAD, DESIGN.
diaphragm, ballonet—The fabric partition between
the gas and air compartments of the envelope of a
nonrigid or semirigid airship or kite balloon.
differential aileron linkage arrangement—See AILERON
LINKAGE ARRANGEMENTS.
dihedral angle—See ANGLE, DIHEDRAL.
directional gyro—A gyroscopic instrument for indi-
cating direction, containing & free gyroscope which
holds its ‘position in azimuth and thus indicates
angular deviation from the course.
directional stability —See STABILITY, DIRECTIONAL.
discharge header—The duct through which the air is
conducted from the supercharger to the engine.
displacement, engine—The total volume swept by
the pistons of all the cylinders during one complete
stroke of each piston.
dispiscement, float or hull—The total volume, or total
weight, of water displaced by a seaplane float or
hull.

dive—A steep descent, with or without power, in
which the air speed is greater than the maximum
speed in horizontal flight.
dive (stress analysis)—A design condition for the
wings representing a steady state of flight char-
acterized by high speed and an angle of attack
approximately that of zero lift (cf. inverted flight
and pull-up, sudden).
dock-—A large shed used for housing airships,
dock—To haul an airship into its dock.
dope:
airplane dope —The liquid material applied to the
fabric surfaces of airplanes to increase their
strength, to produce tautness by shrinking, and
to act as a filler for maintaining airtightness.
fuel depe—Any material added to the fuel in
small quantities for the purpose of preventing
detonation.
downwash—The air deflected perpendicular to the
direction of motion of an airfoil.
downwash angle—See ANGLE, DOWNWASH.
drag—The component of the total air force on a body
parallel to the relative wind. (See fig. 9.)
induced drag—That part of the drag induced by
the lift.
parasite drag—That portion of the drag of an
aircraft exclusive of the induced drag of the
wings.
profile drag—The difference between the total
wing drag and the induced drag.
profile drag, effective—The difference between
the total wing drag and the induced drag of a
wing with the same geometric aspect ratio but
elliptically loaded.
drag direction (stress analysis) —The direction of the
relative wind (cf. beam, chord, lift, and side direc-
tions).
drag force, or component (stress analysis)—A force,
or component, in the drag direction; i.e., parallel to
the relative wind (cf. beam, chord, lift, and side
Jforces).
drag rope—A long rope which can be hung overboard
from a balloon so as to act as a brake and a variable
ballast in making a landing. Sometimes called
“trail rope”’ or ‘‘guide rope.”
drag strut—A fore-and-aft compression member of the
internal bracing system of an aircraft. (See fig. 5.)
drift angle—See ANGLE, DRIFT.
drip flap—A strip of fabric attached by one edge to the
envelope of an aerostat so that rain runs off its
free edge instead of dripping into the basket or car.
It also assists in keeping the suspension ropes dry
and nonconducting. Also called ‘“drip band® or
‘“drip strip.”
dry weight of an engine—See ENGINE, DRY WEIGHT OF.
dynamic factor (stress analysis) —The ratio between
the load carried by any part of an aircraft when
accelerating and the corresponding basic load.

N
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dynamic load—See LOAD, DYNAMIC. .
dynamic pressure—The product XpV?, where o is the
density of the air and V is the relative speed of
the air.
dynamic stability—See sTABILITY, DYNAMIC.
dynamometer, hub--A device built into a propeller
hub for measuring the engine thrust snd/or torque.
earth - inductor compass — See COMPASS, EARTH-
INDUCTOR.
edge, leading—See LEADING EDGE.
edge, trailing—See TRAILING EDGE.
efficiency, propeller—See PROPELLER EFFICIENCY.
efficiency, propulsive—See PROPULSIVE EFFICIENCY.
elastic center—See CENTER, ELASTIC.
elevator—A movable auxiliary airfoil, the function of
which is to impress a pitching moment on the air-
craft. It is usually hinged to the stabilizer. (See
figs. 3, 4, 5, and 6.)
elevator angle—See ANGLE, ELEVATOR.
emergency flotation gear—A device attached to a
landplane to provide buoyancy in case of an emer-
gency landing on the water.
empennage—See TAIL, AIRPLANE.
engine:
axial-type engine—An engine having its cylinders
equidistant from and parallel to the main shaft.
Power is transmitted to the shaft through a
wabble plate, swash plate, or gears.
cam engine—A type of engine in which the pistons
are reciprocated by means of a cam-and-roller
mechanism.
compression-ignition engine—A type of engine in
which the fuel is sprayed into the cylinder and
ignited by the heat of compression of the air
charge.
double-row radial engine—An engine having two
rows of cylinders arranged radially around a
common crankshaft. The corresponding front
and rear cylinders may or may not be in line.
left-hand engine—An engine whose propeller
shaft, to an observer facing the propeller from
the engine end of the shaft, rotates in a counter-
clockwise direction.
right-hand engine—An engine whose propeller
shaft, to an observer facing the propeller from
the engine end of the shaft, rotates in a clock-
wise direction.
supercharged engine—An engine with a compres-
sor for increasing the air or mixture charge
taken into the cylinder beyond that inducted
normally at the existing atmospheric pressure.
engine, dry weight of an—The weight of an engine
exclusive of fuel, oil, and liquid coolant.
engine weight per horsepower—The dry weight of an
engine divided by the rated horsepower.
entrance cone—See CONE, ENTRANCE.

envelope—(1) The outer covering of an aerostat,
usually of fabric. (2) The bag containing the
aerostatic gas of a free balloon, kite balloon, or non-
rigid airship. (See fig. 3.)

| equivalent monoplane—A monoplane wing equivalent

as to its lift and drag properties to any combination
of two or more wings.
exhaust-collector ring—A circular duct into which the
exhaust gases from the cylinders of a radial engine
are discharged.
exit cone—See CONE, EXIT.
experiment (or test) chamber—The central portion of
a wind tunnel, where aircraft models or other objects
are tested.
fabric:
balloon fabric—The finished material, usually
rubberized, of which balloon or airship envelopes
are made.
gas-cell fabric—The fabric used in making gas
cells for rigid airships.
goldbeaters-skin fabric—A fabric consisting of
a layer of lght, fine, strong cloth, usually
cotton, to which one or more layers of gold-
beaters skin have been cemented.
factor, dynamic—See DYNAMIC FACTOR.
factor, load—See LOAD FACTOR.
factor of safety (stress analysis)—The ratio of the
ultimate load to any applied load. This term
usually refers to the probable minimum factor of
safety, which is the ratio of the ultimate load to
the probable maximum applied load.
feiring—An auxiliary member or structure whose
primary function is to reduce the drag of the part
to which it is fitted.
feather—In rotary wing systems, to periodically
increase and decrease the incidence of a blade or
wing by oscillating the blade or wing about its
span axis.
fin—A fixed or adjustable airfoil, attached to an
aircraft approximately parallel to the plane of sym-
metry, to afford directional stability; for example,
tail fin, skid fin, etc. (See figs. 3, 4, and 5.)
fin carrier —-A frame to which the inboard edge of
the fin of a nonrigid or semirigid airship is attached,
30 as to prevent the edge of the fin from sinking
into the envelope.
fineness ratio—The ratio of the length to the maxi-
mum diameter of a streamline body, as an airship
holl.
fishtail—A colloquial term describing the motion
made when the tail of an airplane is swung from
gide to side to reduce speed in approaching the
ground for a landing.
fitting—A generic term for any small part used in
the structure of an airplane or airship. If without
qualification, a metal part is usually understood.
It may refer to other parts, such as fabric fittings.

~—
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fixed light—See LIGHT, FIXED.
flap—A hinged or pivoted airfoil forming the rear
portion of an airfoil, used to vary the effective
camber.
split flap—A hinged plate forming the rear
upper or lower portion of an airfoil. The
lower portion may be deflected downward to
give increased lift and drag; the upper portion
may be raised over a portion of the wing for
the purpose of lateral control (cf. upper-sur-
Sface aileron).
flap, drip—See DRIP FLAP.
fiap, pressure—See PRESSURE FLAP.
flapping angle—See ANGLE, FLAPPING.
fiare:
parachute flare—A pyrotechnic device attached
to a parachute and designed to illuminate a
large area when released from an aircraft at
an altitude.
signal flare—A pyrotechnic signaling device of
distinctive color and characteristics.
wing-tip flare—A pyrotechnic device attached
to an aircraft for illuminating the ground
while landing. . v
flat-plate area, equivalent—See AREA, EQUIVALENT
FLAT-PLATE.
flat spin—See SPIN, FLAT.
flight path—The flight path of the center of gravity of
an aircraft with reference to the earth, or with
reference to a frame fixed relative to the air. (See
fig. 9.)
flight-path angle—See ANGLE, FLIGHT-PATH.
float—A completely enclosed watertight structure
attached to an aircraft to give it buoyancy and
stability when in contact with water.
float, inboard stabilizing—A stabilizing float
placed relatively close to the main float or hull.
float, outboard (or wing-tip) stabiliging—A stabi-
lizing float placed relatively far out from the
main float or hull, usually at or very near the
tip of the wing.
float, single—A single central float fitted under a
seaplane and usually requiring two stabilizing
floats to give adequate stability and complete
the float system.
float, stabilizing (or side) —A float used in addition
to a single float or hull and intended to provide
lateral stability while the seaplane or flying
boat is at rest on the water.
float system—The complete system of permanent
floats, used to give buoyancy and stability to a
seaplane or a flying boat while it is at rest on the
water, and to provide hydrodynamic lift while it is
taking off.
floating aileron linkage arrangement—See AILERON
LINKAGE ARRANGEMENTS.
floodlight, landing-area—A device designed to illum-
inate the surface of a landing area.
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floodlight system, landing-area—A complete instal-
lation of floodlighting equipment designed to
illuminate a landing area.
" flotation gear—See EMERGENCY FLOTATION GEAR.
flow: -
laminar flow—A particular type of streamline
flow. The term is usually applied to the flow
of a viscous liquid near solid boundaries, when
the flow is not turbulent.
streamline flow—A fluid flow in which the
streamlines, except those very near a body
and in 8 narrow wake, do not change with
time.
turbulent flow—Any part of a fluid flow in which
the velocity at a given point varies more or
less rapidly in magnitude and direction with
time.
flutter—An oscillation of definite period but unstable
character set up in any part of an aircraft by a
momentary disturbance, and maintained by a
combination of the aerodynamic, inertial, and
elastic characteristics of the member itself (cf.
buffeting).
fiy—(1) To operate an aircraft in flight. (2) To ride
as & pussenger in an aircraft.
fiying boat—A form of seaplane whose main body or
hull provides flotation.
frame, field handling—A portable frame which may
be attached to an airship when it is on the ground
and which is intended to provide a hold for more
men than could grasp the handling rails of the
cars. (See fig. 6.)
framing, stern—All framework, aft of the cruciform
girder, necessary to complete the shape and con-
tour of a rigid airship.
free balloon—See BALLOON, FREE.
free-balloon net—See NET, FREE-BALLOON,
Frise aileron—See AILERON, FRISE.
fuel bypass regulator—See REGULATOR, FUEL BYPASS.
fuselage—The body, of approximately streamline
form, to which the wings and tail unit of an airplane
are attached. (See fig. 5.)
monocoque fuselage—A fuselage construction
which relies on the strength of the skin or shell
to carry either the shear or the load due to
bending moments. Monocoques may be di-
vided into three classes (reinforced shell, semi-
monocoque, and monocoque), and different
portions of the same fuselage may belong to
any one of these classes. The reinforced shell
has the skin reinforced by a complete frame-
work of structural members. The semimono-
coque has the skin reinforced by longerons
and vertical bulkheads, but has no diagonal
web members. The monocoque has as its only
reinforcement vertical bulkheads formed of
structural members.
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gap—The distance separating two adjacent wings of
s multiplane. (See fig. 5.)

gas—To ruplenish a balloon with fresh gas, in order to

increase the purity, or to make up for a loss of gas.
gas-cell fabric—See FABRIC, GAS-CELL.
gas-cell net—See NET, GAS-CELL.
gassing factor—The quantity of aerostatic gas re-
quired to maintain an aerostat for one year. It is
ordinarily expressed as a percentage of the gas
volume.
geared propeller—See PROPELLER, GEARED.
geometrical pitch of a propeller—See PITCH OF A PRO-
PELLER, GEOMETRICAL.
get-away speed—See SPEED, GET-AWAY.
girder: .
box girder—Any built-up girder of rectangular
section. Frequently used for the rectangular
longitudinal members in the keel of a rigid
airship from which the fuel tanks and gas cells
are suspended.
cruciform girder—The structure, consisting of
vertical and horizontal transverse girders,
fitted at the stern of a rigid airship for the pur-
pose of supporting the inboard ends of the
sternposts of the fins or of the rudder posts.
walkway girder—A girder supporting a walkway
along the keel or other part of a rigid or semi-
rigid airship.
gland—A short tube fitted to an envelope or gas bag
so that a rope or line may slip through it without
leakage of gas or air. (See fig. 4.)
glide—To descend at a normal angle of attack with
little or no thrust.
glide landing—See LANDING, GLIDE.
glider—An aircraft heavier than air, similar to an air-
plane but without a power plant.
primary-type glider—A ruggedly built glider
designed for use in clementary training of
student glider pilots.
secondary-type glider—A glider designed to have
better serodynamic performance than the pri-
mary type, but rugged enough for the use of
pilots with limited training.
performance-type glider—A glider having a high
degree of aerodynamic refinement and low
minimum sinking speed.
gliding angle—See ANGLE, GLIDING.
goldbeaters-skin fabric—See ramnric, GOLDBEATERS-
SKIN.
ground angle—Same as LANDING ANGLE.
ground gear—The gear, or equipment, necessary for the
landing and handling of an airship on the ground.
ground loop—An uncontrollable violent turn of an
airplane while taxying, or during the landing or
take-off run.
ground speed—See 8PEED, GROUND.
guide rope—See DRAG ROPE.
gyro, directional-—See DIRECTIONAL GYRO.

gyro horizon—A gyroscopic instrument that indicates
the lateral and longitudinal attitude of the airplane
by simulating the natural horizon.
gyro pilot—See AUTOMATIC PILOT.
gyroplane—A type of rotor plane whose support in the
air is chiefly derived from airfoils rotated about an
approximately vertical axis by aerodynamic forces,
and in which the lift on opposite sides of the plane
of symmetry is equalized by rotation of the blades
about the blades’ axes.
hangar— A shelter for housing airplanes.
head, air-speed-—See AIR-SPEED HEAD.
heaviness, nose—See NOSEHEAYVY.
heaviness, stern—See BTERNHEAVY.
heaviness, tail-——See TAILAEAVY.
heaviness, wing—See WINGHEAVY.
height, pressure—The altitude at which the gas cells
of a rigid airship or the gas bag of a nonrigid airship
are completely full of gas.
helicopter—A type of rotor plane whose support in
the air is normally derived from airfoils mechanically
rotated about an approximately vertical axis.
honeycomb—A grid of intersecting surfaces used to
check lateral disturbances in a fluid stream. (See
fig. 7.)
hood:
gas-shaft hood—A hood, or cowl, located on the
outer cover of a rigid airship at the outer end
of a gas shaft.
maneuvering-valve hood— A hood, or cowl, located
on the outer cover of a rigid airship just over a
maneuvering valve. It is usually made of
light wood or fabric and is faced to facilitate
the escape of gas.
valve hood—The appliance, having the form of a
hood or parasol, which protects the valve of an
airship or balloon against rain; also called
‘“valve cover” or ‘‘bonnet.” (Seefig. 4.)
hood, N.A.C.A.—The ring portion of an N.A.C.A.
cowling.
hook, arresting—A hook attached to an airplane
which engages the arresting gear in landing.
horizon, artificial—See ARTIFICIAL HORIZON.
horn— A short lever attached to a control surface of an
aircraft, to which the operating wire or rod is con-
nected. (See fig. 5.)
horsepower of an engine, rated— The average horse-
power developed by a given type of engine at the
rated speed when operating at full throttle, or at s
specified altitude or manifold pressure.
hub dynamometer—Sce DYNAMOMETER, RUB.
hull:
airship hull—The main structure of a rigid air-
ship, consisting of a covered elongated frame-
work which incloses the gas cells and supports
the cars and other equipment.
seaplane hull—That portion of a flying boat which
furnishes buoyancy when in contact with the
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surface of the water. It contains accommoda-
tions for the crew and passengers, usually com-
bining the functions of both float and fuselage.
hump speed—See sPEED, HUMP.
hydrofoil (or hydrovame)—Any surface designed to
obtain reaction from the water through which it
moves.
hydroplane—See PLANE.
jdentification light—See LIGHT, IDENTIFICATION.
Immelman turn, normal—A maneuver made by com-
pleting the first half of a normal loop; from the
inverted position at the top of the loop, half-rolling
the airplane to the level position, thus obtaining a
180° change in direction simultaneously with a
gain in altitude. (See fig. 8.)
impact pressure—The pressure acting at the forward
stagnation point of a body, such as a pitot tube,
placed in an air current. Impact pressure may be
measured from an arbitrary datum pressure.
incidence, angle of—See ANGLE OF WING S8ETTING.
inclinometer—An instrument that measures the atti-
tude of an aircraft with respect to the horizontal.
induced drag—See DRAG, INDUCED.
induction compass—See coMPAsS, EARTH-INDUCTOR.
induction system, rotary—A carburetor induction
system used on radial engines, in which a rotary fan
assists in distributing the fuel charge to the cylinders.
inflation net—See NET, INFLATION.
inflation sleeve—See SLEEVE, INFLATION.
inflow—The flow of air into a propeller.
instability, spiral—A type of instability, inherent in
certain airplanes, which becomes evident when the
airplane assumes too great a bank and sideslips; the
bank continues to increase and the radius of the
turn to decrease.
instrument flying—The art of controlling an aircraft
solely by the use of instruments; sometimes called
“blind ﬂying."
intake header—A short duct extending from outside
the engine cowling to the supercharger intake.
interceptor-—A lateral-control device consisting of a
small plate placed just back of a wing slot to spoil
the effect of the slot at high angles of attack. (See
fig 1.) (Cf. spoiler.)
interference—The aerodynamic influence of two or
more bodies on one another.
inverted flight (stress analysis)-—A loading condition
for the wings simulating the conditions of flying up-
side down and of commencing a dive (cf. dirve (stress
analysis).)
jackstay—A longitudinal rigging provided to maintain
the correct distance between various parts in the
fittings of an aerostat.
keel, airship—The assembly of members at the bot-
tom of the hull of a semirigid or rigid airship, which
provides special strength to resist hogging and sag-
ging and also serves to distribute the effect of con-
centrated loads along the hull. (See fig. 4.)
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kite balloon—See BALLOON, KITE.
laminar low—See FLOW, LAMINAR.
landing—The act of terminating flight in which the
aircraft is made to descend, lose flying speed, estab-
lish contact with the ground, and finally coms to
rest.
glide landing—A landing in which a steady glide
is maintained to the landing surface without the
usual leveling-off before contact.
level landing (stress analysis)—A loading condi-
tion for the fuselage and landing gear, repre-
senting a two-point landing with the fuselage
horizontal.
normal (or three-point) landing—A landing in
which a path tangential to the landing surface
and the loss in flying speed are attained at ap-
proximately the instant of contact.
pancake landing—A landing in which the leveling-
off process i carried out several feet above the
ground, as a result of which the airplane settles
rapidly on a steep flight path in a normal
attitude.
three-point landing (stress analysis)-—A loading
condition for the fuselage and landing gear,
representing landing with the wheels and tail
skid touching the ground simultaneously (cf.
level landing).
landing angle—See ANGLE, LANDING.
landing ares, effective—That portion of the landing
area, with approaches clear within the allowable
safe climbing and gliding angle, available for the
take-off and landing of aircraft.
landing-direction light—See LIGHT, LANDING-DIREC-
TION.
landing field—Any area of land designed for the take-
off and landing of aircraft. It may or may not be
part of an airport.
landing gear—The understructure which supports the
weight of an aircraft when in contact with the land
or water and which usually contains a mechanism
for reducing the shock of landing. Also called
“undercarriage.” (See fig. 5.)
retractable landing gear—A type of landing gear
which may be withdrawn into the body or
wings of an airplane while it is in flight, in order
to reduce the parasite drag.
landing light —Sce LIGHT, LANDING.
landing strip—A narrow and comparatively long area
forming part of a landplane airport or of an inter-
mediate or auxiliary field, which is suitable for the
landing and take-off of airplanes under ordinary
weather conditions.
landplane— An airplane designed to rise from and
alight on \he land.
lateral axis—See AXES OF AN AIRPLANE.
leading edge—The foremost edge of an airfoil or pro-
peller blade.
length, chord—See CHORD LENGTH,
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level landing—See LANDING, LEVEL.
level-of —To make the flight path of an airplane
horizontal after a climb, glide, or dive.
life:
aerostatic lift—The difference between the weight
of a volume of air and of an equal volume of a
gas lighter than air under given conditions.
dynamic lift—The component of the total aero-
dynamic force on a body perpendicular to the
relative wind. (See fig. 9.)
gross lift (aerostat)—The buoyancy under stand-
ard conditions of density, purity, and fullness.
useful lift (aerostat)—The lift available for carry-
ing passengers, fuel, oil, supplies, cargo, etc.
It is the difference between the gross lift and the
fixed weight of an aerostat.
lift direction (stress analysis)—The direction in the
plane of symmetry perpendicular to the relative
wind (cf. beam, chord, drag, and side directions).
lift/drag ratio—The ratio of the lift to the drag of any
body.
lift force, or component (stress analysis)—A force, or
component, in the lift direction (cf. beam, chord, drag,
and side forces).
light:
anchor light—A light, or group of clear lights
carried on an aircraft to indicate its position at
night while at anchor.
approach light—A light, usually green, designed
to indicate a favorable direction of approach for
landing an aircraft.
blinker light—A flashing light giving more than
20 flashes per minute.
boundary light—Any one of the lights designed to
indicate the limits of the landing area of an air-
port or landing field.
ceiling light—Same as CEILING PROJECTOR.
course light—A light projected along the course
of an airway so as to be visible chiefly from
points on or near the airway.
fixed light—A light which is constant in lumi-
nous intensity with respect to both time and
direction.
flashing light—A light which is intermittent as
viewed from a single direction.
identification light—A group of lights, clear and
colored, carried on the rear part of an airplane
for identification at night.
landing-direction light—A light designed to indi-
cate, either by itself or in conjunction with
other lights, the direction in which landings
are to be made.
landing light—A light carried by an aircraft to
illuminste the ground while landing.
navigation light—Same as PosITION LIGHT.
obstruction light—A red light designed to indicate
the position and height of an object hazardous
to the operation of aircraft.
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light—continued.

position light—Any one of a group of lights—red,
green,and clear—used aboard an aircraft to in-
dicate its position and direction of motion.

line:

control line—One of the lines leading from the
control car or compartinent to the various parts
of an airship and operating (either through
mechanisms or directly) the rudders, valves,
etc., which control the speed, altitude, ete., of
the airship.

bandling line (aerostat)—A line attached to the
side of an airship or balloon for use by the
ground crew in handling the aerostat. (See
fig. 3.)

handling line (airplane)—Two lines of steel strand
attached to the upper wings of a seaplane for
steadying it when hauled out of the water
aboard ship.

main mooring line—The line dropped from the
bow of an airship to be coupled to the main
mooring-mast line.

main mooring-mast line—A line leading from the
main winch of a mooring mast through the
mooring attachment at the top of the mast for
the purpose of attaching the main mooring line
of an airship.

mast yaw line—One of the two lines leading from
the winches at the base of the mooring mast
through snatch blocks and carried to the lee-
ward of the mast 60° from the wind direction.
The sirship’s yaw lincs are coupled to these
lines. The snatch blocks are fixed to anchor-
ages selected so that the joined lines tend to
keep the bow of the airship into the wind and
prevent its overriding the mast. These lines
are sometimes called ‘““mast yaw guys’” or
“mast bow-steadying lines.” (The main moor-
ing line and the yaw guys, when taut, establish
a fixed point in space.)

mooring line—A line attached near the bow of an
aireraft for securing it to the ground, buoy,
anchor, or to a mooring mast.

sandbag line—A rope extending along the line of
suspension ropes or bridles of a kite balloon to
which are hooked the sandbags used in mooring
the balloon. The purpose is to prevent wear on
the suspension cordage.

shroud line—The suspension cords of a parachute
which attach the harness to the canopy.

suspension line—A line attached to the hull or
envelopo of an airship for supporting an ap-
pendage, such as a car or fin.

yaw line—A line dropped from the bow of an air-
ship, when mooring to the mast, to be coupled
to the mast yaw line and act as a steadying
line to prevent yawing and overriding the mast.
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load:

‘ basic load (stress analysis)—The load on a struc-
tural member or part in any condition of static
equilibrium of an airplane. When a specific
basic load is meant, the particular condition of
equilibrium must be indicated in the context.

design load (stress analysis)-—A specifiod load
below which a structural member or part should
not fail. It is the probable maximum applied
load multiplied by the factor of safety. Also, in
many cases, an appropriate basic load multi-
plied by a design load factor.
full load—Weight empty plus useful load; also
called gross weight.
normal load (stress analysis)—The load on that
| part of a wing assumed to be unaffected by tip
losses or similar corrections. In any given
case, it may be a basic, design, gross, net, or
ultimate load, depending on the context.
pay load—That part of the useful load from which
revenue is derived, viz, passengers and freight.
ultimate load (stress analysis)—The load that
causes destructive failure in a member during a
strength test, or the load that, according to
computations, should cause destructive failure
in the member.
useful load—The crew and passengers, oil and
fuel, ballast other than emergency, ordnance,
and portable equipment.
load factor (stress analysis)—The ratio of two loads
(the second being a basic load) that have the same
relative distribution. The first load may be the
load applied during some special maneuver, the max-
imum probable load on the airplane or part, the
design load, or the ultimate load. Whenever a load
factor is mentioned, the context should indicate
clearly what load is being compared with the basic
load. If the context does not so indicate, the load
factor is usually the ratio of the design load to the
weight of the airplane.
loading:
power loading—The gross weight of an airplane
divided by the rated horsepower of the engine
computed for air of standard density, unless
otherwise stated.
span loading —The ratio of the weight of an air-
plane to its equivalent monoplane span.
unsymmetrical loading (stress analysis) -A de-
sign loading c¢ondition for the wings and con-
necting members, representing the conditions
as in a roll.
wing loading—The gross weight of an airplane
divided by the wing area.
longeron—A principal longitudinal member of the
framing of an airplane fuselage or nacelle, usually
continuous across a number of points of support.
(See fig. 5.)

longitudinal:
intermediate longitudinal--A light longitudinal
girder between main longitudinals of a rigid
airship, primarily intended for support of the
outer cover.
main longitudinal —A main longitudinal strength
member of a rigid airship, which connects the
various transverse frames. (See fig. 6.)
loop -A maneuver executed in such a manner that the
airplanc follows a closed curve approximately in a
vertical plane.
inverted normal loop—A loop starting from in-
verted flight and passing successively through
a dive, normal flight, climb,.and back to in-
verted flight.
inverted outside loop—An outside loop starting
from inverted flight and passing successively
through a climb, normal flight, dive, and back
to inverted flight.
normal loop—A loop starting from normal flight
and passing successively through a climb, in-
verted flight, dive, and back to normal flight.
(See fig. 8.)
outside loop —A loop starting from normal flight
and passing successively through a dive, in-
verted flight, climb, and back to normal flight,
the pilot being on the outside of the flight path.
loop, ground —See GROUND LOOP.
loop, radio—A specified number of turns of wire located
in the wings or wound around the fuselage of an
airplane. Small portable loops on a rectangular
frame are also used.
loop, safety--A loop formed in a rip cord of an aero-
stat and attached to a securing pateh by a breakable
cord or a spring clip.
loop, sandbag --A system of cordage loops on the en-
velope of a balloon for suspending sandbags.
magneto, booster—An auxiliary magneto used for
starting.
maneuver—(a) To operate an aircraft in a skillful
manner, so as to cause it to perform evolutions out
of the ordinary. (b) To perform tactical or acro-
batic evolutions with aircraft.
maneuverability —That quality in an aircralt which
determines the rate at which its attitude and direc-
tion of flight can be changed.
maneuvering valve—See VALV E, MANEUVERING.
manhole, appendix —A short appendix of large diam-
eter used for access to the interior of the envelope
of an acrostat.
manometer pressure (aerostat)—5ee PRESSURE, MA-
NOMETER.
margin of safety (stress analysis) —The-difference be-
tween the ultimate load and any applied load.
marker, boundary—A painted cone, solid circle, disk,
or other device used to mark the boundary of the
available landing area on an airport or landing field.
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marker, circle—A circular band marking the approxi-
mate center of the landing area or the intersection of
the principal landing strips on an airport or landin
field. . »
mast, mooring—See MOORING MAST.
mast, radio—See RADIO MAST.
mean line (of an airfoil profile)—An intermediate
line between the upper and lower contours of the
profile. (See fig. 2.)
mechanical pilot—Sece avroMa’ ¢ PILOT.
meteorograph—A recording instrument for obtaining
meteorological inforination above the earth’s surface.
It contains elements to record temperature, pres-
sure, and humidity. (Also called verograph.)
mixture control, altitude —A device on the carburetor
for regulating the weight proportions of air and fuel
msupplied to the engine at different altitudes.
moment, trimming- See TRIMMING MOMENT.
monocoque fuselage - Se¢ FUSELAGE, MONOCOQUE.
onoplane—An airplane with but one 1muin supporting
surface, sometimes divided into two parts by the
fuselage.
high-wing monoplane— A monoplane in which the
wing is located at, or near, the top of the fuselage.
low-wing monoplane - A monoplane in which the
wing is located at, or near, the bottom of the
fuselage.
midwing monoplane—A monoplane in which the
wing is located approximately midway between
the top and bottom of the fuselage.
parasol monoplane—A monoplane in which the
wing is above the fuselage,
monoplane, equivalent—See EQUIVALENT MONOPLANE.
mooring band—See BAND, MOORING.
mooring cone—See CONE, MOORING.
mooring-cone outrigger—Sce OUTRIGGER, MOORING-
CONE.
mooring drag—Same &s TAIL DRAG.
mooring harness—A system of webbing bands, fitted
over the top of a balloon, to which the mooring ropes
are attached; usually found only on kite or observa-
tion balloons.
mooring mast—A mast or tower at the top of which
there is a fitting to which the bow of an airship may
be secured.
multiplane—An airplane with two or more main sup-
porting surfaces placed one above another.
nacelle—An enclosed shelter for personnel or for a
power plant. A nacelle is usually shorter than a
fuselage, and does not carry the tail unit.
navigation light—See LIGHT, NAVIGATION.
net:
free-balloon net—A rigging made of ropes and
twine shaped to fit the upper surface of the
envelope, which supports the weight of the
basket, etc., and distributes the load over the
entire upper surface of the envelope.
gas-cell net (rigid airship)—A small-mesh netting
" of cord, intended to assist the fabric of the gas

net—continued.
cells in transmitting the gas force to a wire net-
ting of coarser mesh and to the longitudinals,
both being fitted between the longitudinals.
It may be compared to the net of a free balloon.
Sometimes called ‘‘gas-cell netting” or ‘‘cord
netting.”  (See fig. 6.)
inflation net—A rectangular net of cordage, used
to restrain the envelope of a kite balloon or
nonrigid airship during inflation. Also applied
to o free-balloon net designed to be removed
after inflation.
net weight—See WEIGHT, NET.
nonrigid airship—See AIRsHIP, NONRIGID,
nose-down-—To depress the nose of an airplane in flight.
noseheavy—The condition of an airplane in which the
nose tends to sink when the longitudinal control is
released in any given attitude of normal flight (cf.
tailkeavy).
nose-over—A colloquial expression referring to the
accidental turning over of an sirplane on its nose
when landing.
nose-up—To elevate the nose ol an airplane in flight.
Number, Reynolds—See RevyNoLDs NUMBER.
obstruction light—See LIGHT, OBSTRUCTION.
octant—A variation of the aircraft sextant which meas-
ures angles up to 90°, Its artificial horizon is
usually the bubble type.
oleo gear—A type of oil-damping device that depends
on the flow of oil through an orifice for its shock-
absorbing effect in a landing gear.
ornithopter—A form of aircraf{t heavier than air, de-
riving its chief support and propelling force from
flapping wings. '
oscillation :
phugoid oscillation—A long-period oscillation
characteristic of the disturbed longitudinal mo-
tion of an aircraft.
stable oscillation—An oscillation whose amplitude
does not increase.
unstable oscillation—An oscillation whose ampli-
tude increases continuously until an attitude is
reached from which there is no tendency to re-
turn toward the original attitude, the motion
becoming a steady divergence.
outrigger, mooring-cone—The member, usually tubu-
lar, which supports the mooring cone at the bow of
an airship; sometimes referred to as the ‘“‘mooring
spindle.” (See fig. 6.)
over-all length—The distance from the extreme front
to the cxtreme rear of an aircraft, including the
propeller and the tail unit.
overhang—(1) One half the difference in span of any
two main supporting surfaces of an airplane. The
overhang is positive when the upper of the two
main supporting surfaces has the larger span. (See
Gig. 5.) (2) The distance from the outer strut at-
tachment to the tip of a wing.
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overshoot—To fly beyond a designated maik or area,
such as a landing field, while attempting to land on
the mark or within the area.
pancake landing—Sce LANDING, PANCAKE.
panel (aerostat)— (1) The unit piece of fabric of which
the envelope or outer cover of an aerostat is made.
(2) In rigid airships, the area bounded by two con-
secutive longitudinals and two consecutive trans-
verses.
panel (airplane)—A portion of an airplane wing con-
structed separately from the rest of the wing to
which it is attached.
panel, rip—A strip of fabric, inserted or fitted in the
upper part of the envelope of a balloon or semirigid
or nonrigid airship, which is torn or ripped open when
immediate deflation is desired. (See fig. 3.)
parachute—An umbrella-like device used to retard
the descent of a falling body by offering resistance
to its motion through the air.
pilot parachute—A small auxiliary parachute
attached to the apex of the main parachute,
designed to pull the latter out of its pack when
the rip cord is pulled.
parachute flare—See FLARE, PARACHUTE.
parachute harness—A combination of straps, buckles,
and fastenings used to attach a parachute to the
wearer.
parachute pack—A parachute and its container.
parachute rigger—A person who packs, repairs, and
inspects parachutes.
parasite drag—See DRAG, PARABITE.
parasol monoplane—See MONOPLANE, PARASOL.
patch—A strengthened or reinforced flap of fabric of
special shape and construction cemented to the
envelope or gas cell of an aerostat. It usually
forms an anchorage by which some portion of the
structure may be attached to the envelope, or by
which the positioning lines controlling the gas cell
may be attached to the cell.
channel patch—A channel-shaped fabric fitting
secured to the envelope of an aerostat to allow a
rod or spar to be laced to the envelope.
finger patch—A special form of patch having
“fingers "’ extending from the central portion to
distribute the load more widely to the fabric of
an envelope or gas cell.
suspension patch—A patch, secured to the envel-
ope or to a gas cell of an aerostat, to which a
suspension line may be attached.
path, flight—See FLIGHT PATH.
pay load—See LOAD, PAY.
pendant, sighting—A vertical wire on the ceater line
and forward of the control car of an airship, used as
a guide in steering and to assist in determining the
direction of the wind.
permeability—The measure of the rate of diffusion of a
ges per unit area of any material used in the con-
struction of & gas container.

pilot—One who operates the controls of an aircraft in
flight.
pilot, automatic—See AUTOMATIC PILOT.
pilot balloon—See BALLOON, PILOT.
pilot parachute—See PARACHUTE, PILOT.
pilot plane—An auxiliary airfoil pivoted near the
leading edge of a main airfoil and free to take up a
position in line with the wind.
pitch—An angular displacement about an axis parallel
to the lateral axis of an aircraft.
pitch, angle of—See ANGLE OF PITCH.
pitching—Angular motion about the lateral axis (fig. 12).
pitch (or pitching) indicator—An instrument for
indicating the existence and approximate magnitude
of the angular velocity about the lateral axis of an
aircraft.
pitch of & propeller:
effective pitch—The distance an aircraft advances
along its flight path for oune revolution of the
propeller.
geometrical pitch—The distance an element of a
propeller would advance in one revolution if it
were moving along a helix having an angle equal
to its blade angle.
zero-thrust pitch—The distance s propeller would
have to advance in one revolution to give no
thrust. Also called “experimental mean pitch.”
pitch ratio (propeller) —The ratio of the pitch to the
diameter.
pitot-static tabe—A parallel or coaxial combination of
a pitot and a static tube. The difference between
the impact pressure and the static pre=sure is a func-
tion of the velocity of flow past the tube.
pitot tube—A cylindrical tube with an open end pointed
upstreatn, used in measuring impact pressure.
pitot-venturi tube—A combination of a pitot and a
venturi tube.
plane (or hydroplane)—To move through the water
at such a speed that the support derived is due to
hydrodynamic and aerodynamic rather than to
hydrostatic forces.
plan form, developed—The plan of an airfoil as drawn
with the churd lines st each section rotated about
the airfoil axis into a plane parallel to the plane of
projection and with the airfoil axis rotated or devel-
oped and projected into the plane of projection.
plan form, projected—The contour as viewed from
sbove.
platform, observation—A small deck fitted on the top
of an airship for a lookout and defense or for mak-
ing observativns used in navigating the airship.
plowing—Taxying a seaplane at low speed before rising
on the step.
pontoon — Obsolete as applied to aircraft. (Sce
FLOAT.)
porpoising—An undulatory movement of a seaplane
consisting of a combination of a vertical oscillation
and an oscillation about its transverse axis, which
occurs at certain stages of planing.
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position light—See LIGHT, POSITION.

power loading—See LoADING, POWER.
pressure, altitude—See ALTITUDE, PRESSURE.

pressure, dynamic—See DYNAMIC PRESSURE.

pressure, impact—Sec IMPACT PRESSURE.
pressure, manometer (serostat)—The excess pressure
inside the envelope of an aerostat over the atmos-
pheric pressure at a standard reforonce point. The
point of reference for the excess pressure is usually
the bottom of the envelope or gas cell un airships
and the level of the basket on kite balloons.
pressure flap—A flap valve fitted in the outer cover
or envelope of a rigid airship and arranged to per-
mit the rapid flow of air in and out—particularly
inward. The purpose is to facilitate the rapid equal-
ization of the pressure of the air in the envelope
with that of the surrounding air.
pressure height—See nEiGHT, PRESBURE.
primary structure (stress analysis)—The main frame-
work, including fittings and attachments. Any
structural member, the failure of which would seri-
ously impair the safety of the airplane, is a part
of the primary structure.
profile drag—See DrRAG, PROFILE.
profile thickness—The maximum distance between
the upper and lower contours of an airfoil, measured
perpendicularly to the mean line of the profile.
(See fig. 2.)
projected propeller-blade area—Soe AREA, PROJECTED
PROPELLER-BLADE.
projector—A device for projecting a beam of light, as
a searchlight projector.
projector, bearing—See BEARING PROJECTOR.
projector, ceiling—See CEILING PROJECTOR.
projector, traflic-control—See TRAFFIC-CONTROL PRO-
JECTOR.
propeller—Any device for propelling a craft through
a fluid, such as water or air; especially a device
having blades which, when mounted on a power-
driven shaft, produce a thrust by their action on
the fuid.
adjustable propeller—A propeller whose blades
are 5o attached to the hub that the pitch may
be changed while the propeller is at rest.
sutomatic propeller —A propeller whose blades are
attached to a mechanism that automatically sets
them at their optimum pitch for various flight
conditions.
controllable propeller—A propeller whose blades
are so mounted that the pitch may be changed
while the propeller is rotating.
geared propeller—A propeller driven through
gearing, generally at some speed other than the
engine speed.
pusher propeller—A propeller mounted on the
rear end of the engine or propeller shaft.
tractor propeller—A propeller mounted on the
forward end of the engine or propeller shaft.

propeller area—See AREA, PROPELLER.
propeller-blade area —Sce AREA, PROPELLER-BLADE.
propeller-disk area—See AREA, PROPELLER-DISK.
propeller efficiency —The ratio of the thrust power to
the input power of & propeller.
propeller radius --Sce TIP KADIUS.
propeller rake —The mean angle which the line join-
ing the contruids of the sections of a propeller blade
makes with a plane perpendicular to the axis.
propeller root—That part of the propeller blade near
the hub. (See fig. 5.)
propeller thrust—-The component of the total air force
on the propeller which is parallel to the direction
of advance.
propeller thruss, effective —The net driving force de-
veloped by a propelier when mounted on an airersft,
i.e., the actual thrust exerted by the propeller, as
mounted on an airplane, minus any increase in the
resistance of the airplane due to the action of the
propeller.
propeller thrust, static -The thrust developed by s
propeller when rotating without translation.
propeller tipping -A protective covering of the blade
of a propeller near the tip.  (See fig. 5.)
propulsive eficiency —The ratio of the product of the
effective thrust and flight speed to the actual power
input into the propeller as mounted on the airplanc.
pull-out—The mancuver of transition from a dive to
horizontal flight.
pull-up—A manecuver, in the vertical plane, in which
the airplune is forced into a short climb, usually from
approximately level flight. (¢f. coom).
sudden pull-up (or sudden pull-out) (stress
analysis)—A loading condition for the tail sur-
faces resulting from a sudden application of
up-clevator (cf. dive),
purity (of gas)—The ratio of the partial pressure of
the aerostatic gus in the container to the total
pressure of all the contained gases.
push-down—The opposite of pull-up.
pusher sirplane—See AIRPLANE, PUSHER.
pusher propeller—See PROPELLER, PUSHER.
radial engine—See¢ ENGINE, RADIAL.
radio-directive devices:
landing beam—A beam projected from the field
to indicate to the pilot his height above the
ground and the position of the airplane on the
proper path for a glide landing.
radio-marker beacon—A radio transmitter of low
power emitting a characteristic aural signal to
indicate course positions with respect to a land-
ing field or an airway.
radio-range beacon—A radio transmitter supply-
ing directive radio waves that provide a means
of keeping an aircraft on its proper course.
runway localizing beacon—A small radio-range
beacon giving accurate lateral direction along
the runway of an airport or landing field and &
few miles beyond.
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radio loop—S8ee Loor, naDIO.

radio mast—A mast attached to an aircraft which
serves as part of the radio-antenna structure.

rail, docking—A ril or guide, installed on the landing
field and extending into the shed, which affords o
means for resisting the lateral pull of an aimship's
docking or handling lines. .

rake, propeller- See PROPFLLER RAKE.

ram—The combination of tubes und springs imounted
in gimbals at the top of a mooring mast to ease the
shock whea the moor is made

ramming—The effect obtnined when the air intake !
to the engine ix placed in the slipstream in such a |

manner a8 to take advantage of the ditference in
velocity of this air intuke and the slipstream, in
order to increase the pressure in the induction
system.

range, maximum- The maximuin distance a given

at the economical speed and altitude at all stages of
the flight.

range at maximum speed—The maximum distance a
given aireraft can fly at full speed ut the altitude for
maximum speed under given conditions,

rated horsepower of an engine—See RORSEPOWEK OF
AN ENGINE, RATED,

rute-of-climb indicator—An instrument that indicates
the rate of sscent or descent of an aireraft.

FOCOVEry, Water—Sre WATER RECOVERY.

reference area- The aren used in the equstions defin-
ing the coeficient of the air force acting upon a
body or the coefficients of the components of the
air force. This area is logically or conveniently
chosen in different manners for different types of
bodies.

regulator, fuel bypass—A device placed in the fuel line
of a supercharged engine for regulating the fuel
pressure in the carburetor foat chamber so that it
will be a fixed amount above the carburetor air
pressure.

relative eficiency of biplane wings (stress analysis)—
The ratio of the normal load per square foot on the
upper wing to that on the lower.

relative wind- - See wiND, RLLATIVE.

renversemenat—A maneuver consisting of a half toll
and s half loop in the order named.

resistance derivatives—See DERIVATIVES, KESISTANCE.

retractable laading gear Ser LANDING aGEAR, RETRACT-
ABLE.

Reyaolds Number- -\ nondimensinnal coefficient used
as & messure of the dynamic seale of o flow. [ts

usual form is the fraction p“" in which ¢ in the den-
sity of the fluid, 1 is the veloeity of the imid, / i« a

linear dimension of a body in the fluid, and 4 s the

coefficient of visoaty of the flind (ef seale effech)
rid, wing— See wine xin.

(asrostat) —To attach und adjust the car, rudders,
valves, controls, ete., of an airship, i.e., to erect.
(sirplane)—Tou assemble, adjust, and sline the
parts of an sirplane.
rigger — One who rigs aircraft.
righting or restoring moment - A moment that tends
to restore un aircraft to its previous attitude after
any small rotationsl displacement.
rigid airship- See ansuip, r1Gin.
ring, concentration:
airship concentration ring- .\ ring to which sev-
erul riggng linex are led from the envelope and
from which one or more lines also lead to the car.
free-balloon concentration ring-- A ring to which
ure attuched the ropes suspending the basket
atid to which the net is also secured ; sometimes
called *load ronge”’

- X sl ‘¢n | ring, exhaust-collector - SNee EXHAUST-COLLECTOR RING.
aircraft can cover under given conditions, by flying

ring cowling - A ring-shaped cowling placed around s
radial air-cooled engine to reduce its drag and
improve cooling.

rip cord (1) The rope running from the rip panel to
fhe enr or basket, the pulling of which tears off or
rips the panel and cau~es immediate deflation of o
balloon or a nonrigid wirship. (See fig. 3:) (2)
The cord, together with the handle and faxtening
pins, which, when pulled, releases a parachute from
it~ container.

roach A\ heavy jet or vertical sheet of water thrown
abuve the water «urface behind a seaplance flost.

roll—-A mancuver in which a complete revolution
about the longitudinal axis i« made, the horizontal
direction of flight being approximately mnaintained.

aileron roll - A roll in which the motion is largely
maintained by forces arising from the displace-
ment of the aileron (fig. §).

outside roll A roll executed while flying in the
negative angle-af-attack range.

snap roll .\ rull executed by a quick movement
of the contrmils, in which the motion s largely
maintained by autorotational couples on the
wings (fig. K.

roll  An angular displacement about an axis parallel
to the longitudinal axi of an aircraft.

rolling  Angular motion about the longitudinal axis
(hg. 1.

root, propeller See PROPLLLER ROOT.

Roots-type supercharger See avrprRcHARGER, RooTs.
TYPE.

rotor- - The compicte rotating portion of a rotary wing
system.

rotor plane A form of aircraft whose support in the
air is chiefly derived from the vertical component
of the force produced by rotating airfoils.

rudder A\ hunged o movable autiliary airfoil on an
aircraft, the funetion of which 1« to impress & yawing
moment on the aircraft. (See fige. 3, 4, 5, and 6.)
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rudder angle—See aNGLE, RUDDER.
rudder bar—The foot bar by means of which the cun-

trol cables leading to the rudder are operated. !

(See fig. 5.)

rudder pedals—The foot pedals by means of which the
controls leading to the rudder are operated.

raaway—An artificial landing strip permitting the
landing and take-off of sirplanes under all weather
conditions.

safety, factor of —See FACTOR OF BAFLTY.

sailplane—A performance-type glider.

scale effect —The change in any furce coefliciont, such
as the drag coeflicient, due to a change in the value
of Reynolds Number.

school,ground —A school in which instruction is given
to a student underguing Might training.

8000P, alr—See AtR scoor.

seaplane—An airplane designed to rise frn and alight |

on the water.
semirigid airship-—Nce Atrsntir, seainiatp.
separation —The phenomenon in which the flow past
8 body placed in & moving <tream of Auid separates
fromn the surface uf the bady.
separation point —The point at which the separation
of the boundary layer begins.
service ceiling—Sve criLiNg, sumrvicy.
867v0 control—Nee CONTROL, SERYVO.
sesquiplane—A form of biplane in which the area of
one wing is lees than half the area of the other.
shafy:
climbing shaft—A shaft, fitted with a ladder,

which Jeads from the bottom to the top of an

airship hull to provide access to the upper
portion. (See fig. 4.)
gas shaft—A passageway between the gas cells
of an sirship to permit the escape of gas which
has been discharged from the cells.
shed, airship—See pock.
shipboard plane—A landplane designed to rise from
and alight on the deck of a ship.
side direction (stress analysis) —The direction perpen-
dicular to the plane of symmetry.
side force or componeat (stress analysis) —A foree,
or component, perpendicular to the plane of

symmetry.

sideslipping—Motion of an aircraft relative to the sir,

in- which the latersl axis is inclined and the air-
plane has a velocity component along the lateral
axis. When it occurs in connection with a turmn,
it is the opposite of skidding. (3ee fig. 11))

sigaal flare —See rLaRE, siONAL.

siaking speed—The vertical downward component of
velocity that an aircraflt would have while descend.
ing in still air under given conditions of equilibrium.

skid, tail —See TAIL 8K1D.

skid, wiag—Ses wina sKip.

COMMITTREE FOR AERONAUTICS

skidding—Sliding sidewise away from the center of
curvature when turning. It is caused by banking
insufficiently, and is the upposite of sideslippeng
'skid fin—A longitudinal verticul surface, usually
placed above the upper wing to increase the luteral
stability.
skin friction -The tangentinl component of the tlnd
force at a point on a surface
sky writing -The act of emitung from an awcraft s
trail of smoke or other visible substance, the flight
of the airemft being <« dirccted as to canse the
trail to axsutae the form of lettees ar symbals
slat - A\ movable auniliary auforl. attnched 1o the
leading wdge of & wing, which when elosed falls
within the omanal contour of the main wing and
which when opened forms & Jor (See fig. 1))
sleeve:
deflation sleeve (1) A\ .eeve or appendin made
of fabric provided for the spevial purpose of
facilitnting the deflation of an setostar 2
The sleeve or appeadic fitted in the lower lohe
! of a kite balloon and uswsd to permit the rapad
' escape of the nir an the lobes when the balloon
, is haled down
] inflation sleeve A tubular fabric attachment to
| an envelope or gas bag, seeving as o lend for
‘ the inflation tube.  (See figs 3 and 4
towing sleeve -\ tubular fabnc envelope towed
by an aircraft and used as n target.
sip The difference between the grometrical puteh
and the elfective pitch of & propeller  Shp may be
expressed as a pereentage of the mean geometrical
pitch, or as a linear dimension.
slip function -The ratio of the <peed of advance
through the undisturbed air to the prduct of the
propeller diameter and the number of revolutions
per unit ime; 1o, Vnl),
slipstream -The current of ar dnven astern by a
propeller.
i glot -The nozale-ahaped pas<age through a wing whoe
primary object is to improve the flow conditions at
high angles of attack. It 1« usuatly near the leading
edge and formed by & main and an auxiliary nirfol,
} oredat  (Seefig 1) (Cf ot
slotted mileron -Sce AILLRON, SLOTTLD
soar To iy without engine power and without lose
| of altitude, a« doee a glider in awending i current«
| solidity The ratio of the total blade ares of & motor
to the area of the disk <wept by the bndes
- sounding balloon - See RALLOUN, son NDINEG
. spaf ~-The maximum distance, measured parallel to
" the lateral axis, from tip to up of an aiffoil, of an
airplane wiag inclusive of alderone, or of a <tafilizer
inclusive of elevator. (See g o .
effective span —The true <pan of & wing l--n
corrections far tip lose
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span leading —See LOADING, sPAX.
spar, wing -See WING spaR.
spoed:
air speed—See Air srzxD.
get-away speed —The air spoed st which o wes-
plane becomes eatirely sir-borne.
ground speed - -The horisontal componeat of the
velocity ol aa airerafl relative Lo the ground
bump speed--The speed of a seaplane during
take-off at which the floal rwaistance reaches a
maximum.

landing speed The minimum speed of an airplane |

at the instaat of contart with the landing ares
in & normal landing

mizimam fying speed The lowmst steady speed

that ean be maintained, with any throttle
setling whatsoever, by an airplane in level
flight at an altitude above the ground grealer
than the span of the wings.

operating spoed The speed in level flight cor-
responding to 87 5 pereent of the rated speed
of the engine.

pited speed: The product of the mean grometn-
ca) pitch and the number of revolutions of the
propeller in unit time

rated ongine speed The rotative speed of an
engine st whirh its reliability bas been deter-
mined for continuous performance

sinking speed See minxiNG seuED.

slip ospeed (supercharger) The supercharger
speed necemary 1o maintain & gIven prewure
difference beiween mtake and dwcharge when
there i no air delivery.

stalling speed - The spred of an sirplane in steady
flight at it» maximum rorfBcient of ift.

tako-off speed The nir speed st which an asr- -

plane beromes eatirely sir-bome.
sorminal speed -Sew vrLOCTTY, TRRMINAL
spin— A maseuver in which an airplane dencends slong
o helical path of large pitch and smafl radive while
fiying at & mean angle of altack grealer than the
aagle of attack st mazimmum ift (cf. epirel).
fist spin — A spin in which the longitudingl axe
® less than 45° from the horisontal.

inverted spia--A maneuver baviag the character-

intics of & normal spin esrept that the sirplane
i in an inverted attitude.

sermal spin— A spia which is continved by reasce |

of the voluatary position of the control surferen,

recovery from which can be effected within two

turns by nevtrulising or reversing all the con-

propeller hub and revolves with the propeller.  (See
fig 5)
spiral -A maneuver in which an sirplane deacends in
a helix of umall pitch and large radius, the angle of
altack being within the norinal range of flight angles
(fig. 8) (cf. spin).
split 8 ‘A maneuver consisting of s half snap roll fol-
lowed by a pull-out to normal flight, thus obtaining
& 180° change in direction accompanied by a loss of
altitude (fig. 8).
speiler A small plate arranged to project above the
upper surface of a wing (o disturb the umonth air
flow, with consequent lom of lift and increane of drag.
(See fig. 1) (cf. interceplor.)
squat A downward, or negative, displacement of the
renter of gravity of a seaplane while running on the
waler.
spray strip A atrip projecting from the hull of & wre-
plane (o change the manner in which the xpray =
throun.
speasen A protuberance rom & seaplane hull desymed
10 inctrase the beam or pive laterul stability at reat.
stability That property of & body which caunrs i,
when its equilibrium is disturbed, (o develop forres
or mounents tending (o reatore the onginal condition
antomatic stability Niabdity dependent upon
movable control surfecrs sutomatically operated
by mechanical meane
directional stability Stalulity with referwnor (o
disturbances about the normal axs of an we.
crafll, 1o, deturhances which tend 160 caunr
yawing
dynamic stability That property of an sircrafl
which ravem it, shen its state of stready flight
s dimturbed, (o damp the oncillations «ot up by
the restoring forres and moments and graduslly
return to its onginal state
taborent stability Nahulity of an asrrraft due
wlely to the dispoution and arrangement of 1ta
fixed parts. 1 ¢, that property which cavem 1,
when distarbed. 1o retum 10 1ts normal attitede
of fight without the use of the controls or the
interposition of any merhanwal device.
lateral stability Stability with reference to dis-
tarbances about the longitudinal axin. i e, dis-
turbances involving rolling or sideslipping  The
term lateral stability is sometimes wed to -
clude both dirertional and lateral stability, snre
these cannot be entirely separaled in flight.
longitadinal stability Stability with reference 1o
disturbesces in the plane of symmetry, ie,
disturbancm involving pitching and vanation
of lh longitedinel sad sormal velorilios.
otatie olability—Thet property of aa sircraft
which causen it, when its state of steady flight
s disterbed, 10 develop forcer and moments
tending o restore its original condition.




stebilizer (airplane; Any mirfud whose primary func-
twn v o increase the stalnliny of an airceaflt. §t
usually refers to the lised bonzontal tail surface of
un sirplane, s distinguished from the lived vertical
sutlace.  1Nee lig 5

stabilizer ‘aerostat: Saie as FIN

stabihizer. stub-wing A\ prujection from the sde of
the ventral Jnll of & Hying boat mtended to Increase
the buoyaney and stability of & By boat while the
hoat v at reet and (o increase the hydmdynamse bt
dunng the take-oll.  Jt 10 an integral part of the
hull, and usnally takes the form of & stumpy srfoil
or & stub wing

stagger A\ termn eefernag to the bngitudmal position
of the aves of two wings of an sirpiane  Staggee of
#ns sevlion s nwemsured by the acute angle between
a hine joning the wing aves and s hoe perpendicular
ter the upper wing chord. basth hines Iving in a plane
]l.llul'! to the plane of sy nunetry The stager s
poutive when the upper wing 14 10 advance of the
wer Nee fig 3)

stall  The condition of an airfoal or airplane i which
1t e uperating ot an angle of atiack greater than the
angle of attack of mavunum hiv,

stalling speed Ser sriap, aratiing

standard atmoephere Ser ATMORFHERL, ATANDARD

static coiling Ser cERILING, STATIC

static pressure The lurre prr unit arvs cxertend by o
Hunl on u curfare at reet eelative (o the flund

static stadility Svv ~tamiLiry, avaATIC

static tabe  \ v slinslrral tulw with & chirsed vl aned a
number of <l aprnings normal 0 the aws,
ponted upetream. need 10 measure stalne pressure

SIation. Sirship Ser AIRSNIP oTATION

step A\ berak in the form of the buttom of a fleat or
hull, deegtned 1o dininieh trestance. 1o leseen the
aaction effevie. and 1o improse contrl over long-
tadinal athitaede

stern-droop .\ delermatimn of an asrehip in whih 11
longitudinal ave bend« downward st the after end

sternbeavy The condition in which, in normal Might.
the aftet rnd of an awship tends to ank and wheh
requires cotter b by means of the honzontal ron.
troke It may be due to emther setvdynamic or
static conditions, of tn both icl bowkenry)

stern-weighiag device \n instrument located near
the stern of an mrnhip fnr measunng ite buoyancy
(ef. bowr-weighing dericv)

stifener. bow -\ ngd member attached to the bow .

of s ocargd ot emirgd envelope to remnforee 1t
agnioet the pressure caused by the motwn of the
airship. (See fige J and 4)

sting .\ Iight rod attarhed to and extending backward
from & bndy for convemwence f mounting when
testing in & wind tunnel.
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streamline The path of s particle of a fluid, sup-
posedly continuous, commonly tuken relative to u
solid body past which the fluid is moving; generally
used only of such flows as are not eddying.

streamline flow -Sce FLOW, STREAMLINE,

streamline form The form of a body so shaped that
the flom about it tends to be a streamline flow.

stresses, breathing Stresses produced in an serostat
by breatlung. They are of importance in the enve-
lope and keel of a semirigid airship, due to the
internction of the envelope and keel when the
envelope breathes.

strat A compression member of & truss frame.  (See
fig 5

oleo strut .\ shock-absorbing telescopic strut in

which an oleo gear is incorporated.
stub plane Nee ATABILIZEK, STUB-WING.
SUD COMPASS Nee COMPARS, BUN.
supercharge To supply an eagine with more sir or
ousture than would be inducted normally at the
prevailing atmospheric pressure.  The termn super-
changed is geaerally uswed to refer to conditions at
sltitudes where the pressure in the intake manifold
m partly or completely restored to that existing
under normal operation at sea level (cf. boost).
supercharger - -A pump for supplying the engine with a
greater weight of air or mixture than would normally
b indurted at the prevailing atmospheric pressure.
ceatrifugal-type supercharger .\ high-speed ro-
tary blower equipped with one or more multi-
bisde unpellers which, through centrifugal
action, compress the air or mixture in the induc-
tion system.

positive-driven-type supercharger -- A super-
charger driven at a fixed speed ratio from the
eagine <haft by gram or other positive means.

reciprocating-type supercharger —A positive-dis-
placement reciprocating pump in which the air
or mixture is compressed by a piston working in
a cylinder.

Roots-type supercharger \ positive-displace-
ment rotary blower consisting of two double-
lobed impellers turming in opposite directions on
parallel shafts within a hou.ing, the impellers
rolling together except for a small clearance,
meanwhile alternately teapping incoming air or
mixture in the ends of the housing and sweeping
it through to the outlet.

vane-type supsrcharger A positive-displacement
rotary blower having an eccentrically located
rotor provided with one or more vanes.

supercharger coatrol: bypassing (Roots) -Regulating
the pressure of the air supplied to the carburetor by
discharging into the free stmofphere the cxcese
delivered by the supercharger.
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superheat—The amount by which the temperature of
the gas in the envelope or gas cells of an aerostat
exceeds the temperature of the surrounding air. If
the gas has a lower temperature, the superheat is said
to be negative.

superpressure—The excess of pressure at the bottom
of an airship gas cell or envelope over the outside
atmospheric pressure.

suspension band—See BAND, S8USPENSION.

suspension bar (or ring)—A bar to which the suspen- |
sion ropes of the balloon basket are secured. It is :
also fitted with ropes and toggles for attachment
to the basket suspensions from the envelope or net;
also called ““trapeze bar.”

suspension, basket—The suspension by means of which
the basket of a kite balloon is supported beneath the |
balloon body proper. 1t is independent of the winch
suspension.

suspension, winch—The rigging by means of which the
lift and drag of a kite balloon are transmitted from
the envelope to the towing or traction cable.

sweepback—The acute angle between a line perpen-
dicular to the plane of symmetry and the plan pro-
jection of a reference line in the wing. (See fig. 5.)

tab—An auxiliary airfoil attached to a control surface
for the purpose of reducing the control force or
trimming the aircraft.

tachometer—An instrument that measures in revolu-
tions per minute the rate at which the crankshaft
of an engine turns.

tail, airplane—The rear part of an airplane, usually
consisting of a group of stabilizing planes, or fins, 1
to which are attached certain controlling surfaces
such as elevators and rudders; also called “em-
pennage.’ .

tail area—See AREA, MEASUREMENT OF.

tail boom—A spar or outrigger connecting the tail sur-
faces and the main supporting surfaces.

tail drag—A movable or variable weight suspended
from the after part of an airship moored to a mast,
to aid in restraining the vertical and lateral motions
of the stern of the airship.

taitheavy—The condition of an airplane in which the
tail tends to sink when the longitudinal control is
released in any given attitude of normal flight (cf.
noseheavy).

tail skid—A skid for supporting the tail of an airplane
on the ground. (See fig. 5.)

tailless airplane—See AIRPLANE, TAILLESS.

tail slide—Rearward motion, relative to the air of an
aircraft in flight.

tail surface—A stabilizing or control surface in the tail
of an aircraft.

tail wheel—See WHEEL, TAIL.

take-off--The act of beginning flight in which an air-
plane is accelerated from a state of rest to that of
normal flight. In a more restricted sense, the final
breaking of contact with the land or water.

take-off distance—The distance in which an airplane
will finally break contact with the land or water,
starting from zero speed. Take-off distance is con-
sidered in a calm or at a specified wind velocity.
tank, seaplane—An elongated tank filled with water
through which models of seaplane floats, boat hulls,
hydrovanes, etc., are towed, and the forces and
moments on the model are measured.
tank, service—A fixed fuel tank near each power unit,
into which fuel from other tanks is pumped and from
which the fuel supplying the engine is drawn.
taper in plan only—A gradual change (usually a
decrease) in the chord length along the wing span
from the root to the tip, with the wing sections
remaining geometrically similar.
taper in thickness ratio only—A gradual change in the
thickness ratio along the wing span with the chord
remaining constant.
taxi—To operate an airplane under its own power,
either on land or on water, except as necessarily
involved in take-off or landing.
taxiway—A specially prepared area over which air-
planes may taxi to and from tHe landing area of a
landing field.
tee, wind—See WIND TEE.
terminal velocity—See VELOCITY, TERMINAL.
test chamber—See EXPERIMENT CHAMBER.
thickness ratio—The ratio of the maximum thickness
of an airfoil section to its chord.
three-point landing—See LANDING, THREE-POINT.
thrast, effective propeller—See PROPELLER THRUST,
EFFECTIVE.
thrust, propeller—See PROPELLER THRUST.
thrust, static propeller—See PROPELLER THRUST,
STATIC.
tip radius (or propeller radius)—The distance of the
outermost point of a propeller blade from the axis of
rotation.
torque stand—A test stund on which the engine torque
is measured.
towing sleeve—See SLEEVE, TOWING.
tractor airplane—See AIRPLANE, TRACTOR.
traffic-control projector—A projector designed to give
light signals to an aircraft pilot.
trailing edge—The rearmost edge of an airfoil or of &
propeller blade.
trail rope—See DRAG ROPE.
trajectory band—See BAND, TRAJECTORY.
transition strip—A section of the landing area adjacent
to a runway or other hard-surfaced area, constructed
of crushed stone, or other suitable material, properly
bound, to insure the safe landing and taxying of air-
planes across such a runway or area in any direction.
transverse:
intermediate transverse—An open unbraced
transverse frame of a rigid airship between two
main or braced transverse frames.
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tranaverse—continued.
main transverse—One of the main transverse
strengthening frames of a rigid airship provided

with wire or girder bracing and spaced at regular ¢

intervals throughout the length of the airship
trim:

(airplane) trim —The attitude with respect to
wind axes at which balance occurs in rectilinear
flight with free controls.

(airship) trim-—-The attitude of the longitudinal
axis of an airship with respect to the horizontal.

(seaplane) trim—The angle with the horizontal
surface of the water assumed by the float or
hull under given conditions.

trimming moment—The moment about a reference
point, usually the center of gravity, exerted by the
seaplane hull or float when held at a fixed trim angle.
It is considered positive when the bow tends to rise.
tunnel, water—See WATER TUNNEL.
tunnel, wind—See WIND TUNNEL.
turbulent flow-—See FLOW, TURBULENT.
turn, Immelman—See [MMELMAN TURN.
turn-and-bank indicator—An instrument combining in
one case a turn indicator and a lateral inclinometer.
turn indicator—An instrument for indicating the ex- !
istence and approximate magnitude of angular veloe-
ity about the normal axis of an aircraft.
turnmeter—An instrument that mcasures the rate of
turn of an ajreraft about any predetermined axis. '
ultimate load—See LOAD, ULTIMATE. }
undercarriage—See LANDING GEAR. g
undock—To remave an airship from its dock. !
!
|
i

useful load—See LOAD, USEFUL.
valve—To release air or supporting gas from an aero-
stat into the atmosphere.
valve:
sutomatic valve—(1) A spring-loaded relief valve !
fitted to the envelope, ballonet, or gas cell
of an aerostat and set to open at a predeter- |
mined pressure for the purpose of preventing |
excessive internal pressure. (See figs. 4 and 6.) |
(2) A type of valve, used on some aerostats, |
which opens at a predetermined volume or hull |
dimension. |
maneuvering valve—A manually operated valve
fitted to the envelope, ballonet, or gas cell of an '
aerostat for the purpose of releasing gas or air ‘
from within the envelope or gas cell as desired. |
valve petticoat—A special sleeve hetween the valve |
and gas container making it possible to tie off the l
sleeve and change valves without loss of gas. !
valve seal—A fabric cover used to seal the automatic ;
valves of a rigid airship while it is docked !
vane-type supercharger—See SUPERCHARGER, VANE-
TYPE.
velocity, terminal—The hypothetical maximum speed i
that an airplanc could attain along a specified
straight flight path under given conditions of weight |

and propeller operation, if diving an unlimited dis-
tance in sir of specified uniform density. If the
term is not qualified, a vertical path angle, normal
gross weight, zero thrust, and standard sea-level air
density are assumed.
vent:
fuel-tank vent—A small tube used to conduct sur-
plus fuel from a fuel tank, overboard clear of
the airplane, and to equalize pressures.
oil-tank vent—A large tube used to conduct oil
vapors from the engine to the oil tank.
parachute vent—A distendable opening in the
apex of the canopy of a parachute designed to
relieve excess pressure and to stabilize the para-
chute in descent.
venturi tube (or venturi) —A short tube of varying cross
section. The flow through the venturi causes a
pressure drop in the smallest section, the amount of
the drop being a function of the velocity of flow.
visibility—The greatest distance at which conspicuous
ubjects can be seen and identified.
volume, aerodynamic —See AERODYNAMIC VOLUME.
volume, gas (airship)—The volume of the contained
gas (cf. capacity).
walkway girder —See GIRDER, WALKWAY.
warp -To change the form of a wing by twisting it.
Warping was formerly used to perform the function
now performed by ailerons.
wash—The disturbance in the air produced by the
passage of an airfoil.  Also called the “wake” in the
general case for any solid body.
washin-—A warp of an airplane wing giving an increase
of the angle of attack toward the tip.
washout —A warp of an airplane wing giving a decrease
of the angle of attack toward the tip.

' water recovery—The process and the equipment used

on an airship for condensing and recovering the
water contained ‘in the exhaust gases of internal-
combustion engines, in order to avoid the valving
of gas as the fuel is consumed.

water tunnel ~A device similar to a wind tunnel, but
using water as the working fluid.

| weight:

dischargeable (or consumable) weight (airship)
All weight that can be consiuned or discharged
and still leave the airship in safe operating con-
dition with a specified reserve of fuel, oil, water
ballast, and provisions, and with the normal
crow,

empty weight--The structure, power plant, and
fixed equipment of an aircraft. Included in
this fixed equipment are the water in the radi-
ator and cooling system, all essential instru-
ments and furnishings, fixed electric wiring for
lighting, heating, etc. In the case of an aero-
stat, it also includes the amount of ballast that
must be carried to assist in making a safe
landing.

~/
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weight—continued.

fixed weight (airship) —The weight of the ma-
chinery and all equipment and parts that are
fixed in position and nonconsumable. Liquidsin
the cooling systems of the engines are included.

fixed power plant weight for a given airplane
weight—The weight of the power plant and its
accessories, exclusive of fuel and oil and their
tanks.

gross weight (airplane)—The total weight of an
airplane when fully loaded. . load, full.)

net weight (stress analysis)—The gross weight,
lees some specific partial weight. Very often
the partial weight is the dead weight of the

wings, but it may be the useful load. The par-
tial weight in question should always be clearly

indicated by the context.
wheel control—See CONTROL COLUMN.
wheel, tail—A wheel used to support the tail of an
airplane when on the ground. It may be steerable
or nonsteerable, fixed or swiveling.
winch suspension—See 8USPENSION, WINCH.
wind cone—See CONE, WIND.

wind indicator—A device that indicates the direction

and velocity of the surface wind.
wind, relative—The velocity of the air with reference
to a body in it. It is usually determined from

measurements made at such a distance from the

body that the disturbing eflect of the body upon
the air is negligible.

window, inspection—A small transparent window fitted
in the envelope of a balloon or airship, or in the
wing or fuselage of an airplane, to allow inspection
of the interior. (See figs. 3 and 5.)

wind tee—A large T-shaped weather vane located on

wing loading-- See LOADING, WING.
wing-over-—A mancuver in which the airplaue is put
into a climbing turn until nearly stalled, at which
point the nose is allowed to fall while continuing
the turn, then returned to normal flight from the
ensuing dive or glide in a direction approximately
180¢ from that at the start of the evolution (fig. 8).
wing profile The outline of a wing section.
wing rib- A chord-wise member of the wing strue-
ture of an airplane, used to give the wing section
its form and to transmit the load from the fabric
to the spars.
compression wing rib—A Leavy rib designed to
perform the function of un ordinary wing rib
and also to act as a strut opposing the pull of
the wires in the internal drag truss.
former (or false) wing rib -An incomplete rib,
frequently consisting only of 8 strip of wood ex-
tending from the leading edge to the front spar,
which is used to assist in maintaining the form
of the winy where the curvature of the airfoil
section ix sharpest. (See fig. 5.)
wing section .\ cross xection of a wing parallel to the
plane of syvuanetry or to a specified reference plane.
wing section. aerodynamic center of -Sec AERODY-
NAMIt CENTER
wing skid \ <hid placed near the wing tp to protect
the wier from contact with the ground.
wing spar A principal span-wise member of the wing
structure of an airplane.  (See fig. 5.)
wing tip The outer end of an airplane wing.
wing-tip flare- -Nee FLARE, WING-TIP.

. wing-tip rake -\ term referring to the shape of the

a landing field or on the top of an adjacent struc-

ture to indicate the direction of the wind. It may
have the form of an airplane and may be illuminated
for night landings. Also called ‘“landiag tee.”

wind tunnel—An apparatus producing an artificial
wind or air streawn, in which objects are placed for

investigating the air flow about them and the sero-

dynamic forces exerted on them (fig. 7).
wing—A general term applied to the airfoil, or one of
the airfoils, designed to develop a major part of the
lift of a heavier-than-air craft.
equivalent wing (stress analysis)—A wing of the
same span as the actual wing, but with the
chord at each section reduced in proportion to
the ratio of the average beam load at that sec-
tion to the average beam load at the section
taken as the standard.
wing area—See AREA, MEASUREMENT OF.
wing axis—See ax18, WiNG.
wingheavy, right or left—The condition of an airplane
whose right or left wing tends to sink when the
lateral control is released in any given attitude of
normal flight.

tip of the wing when the tip edge is sensibly straight
in plan but is not parallel to the plane of symmetry.
The amount of rahe 1~ measured by the acute angle
between the straghit portion of the wing tip and the
plane of symmetry. The rake is positive when the
trailing edge is longer than the leading edge.
wire (airplane;:
antidrag wire .\ wire intended primarily to resist
the forces ucting forward in the chord direction.
It is generally enclosed in the wing. (See fig. 5.)
drag wire - .\ wire intended primarily to resist
the forces acting backward in the chord direc-
tion. It is generally enclosed in the wing. (See
fig. 5
landing wire A wire or cable which braces the
wing against the forces opposite to the normal
direction of the hft.  (See fig. 5.)
lift wire A wire or cable which braces the
wings against the lift force; sometimes called
“fying wire.”  (See fig. 5.)
stagger wire: \ wire connccling the upper and
lower wings of an airplane and lying in a
plane substantially parallel to the plane of
symmetry; also called “incidence wire.” (See
fig. 5.)
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wire (airship): ]

antifiutter wire—A wire in the plane of the outer
cover for local reinforcement and for reducing
flutter due to variations in air pressure or pro-
peller wash.

chord wire—A wire joining the vertices of a main
transverse frame.

dismetral wire—A chord wire that passes through
or near the center of a main transverse frame.
1t is usually attached to the axial fitting.

fairing wire—A wire provided as a point of attach-
ment for the outer cover to maintain the con-
tour lines of the envelope of an airship.

main shear wire—A diagonal wire taking up main
shear loads in the structure of a rigid airship.

netting wire—Diagonal or circumferential wire
netting fitted between the longitudinals over
the entire hull of a rigid airship to transmit the
lift of the gas cells to the structure.

wire—continued,
radial wire—A wire that extends from an axial
fitting at the center of a transverse frame of a
rigid airship to one of the vertices of the frame.
secondary shear wire—An additional reinforcing
shear wire.
yaw—An angular displacement about an axis parallel
to the normal axis of an aircraft.
yawing—Angular motion about the normal axis (fig.
13.)
yaw line—See LINE, YAW.
yawmeter—An instrument that measures the angle of
yaw of an aircraft.
gero-lift angle—See ANGLE, ZERO-LIFT.
goom—To climb for a short time at an sngle greater
than the normal climbing angle, the airplane being
carried upward at the expense of kinetic energy.
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AERONAUTIC SYMBOLS
1. FUNDAMENTAL AND DERIVED UNITS

Metric English
Symbol Abbeevi A
revia- . bbrevia-
Unit tion Unit tion
Length . . 4 meter . ... .. . m foot (or mile) . __ ft. (or mi.)
Time . t second. .. . ... . [ second (or hour). = . sec. (or hr.)
Force _ . r weight of | kilogram. kg weight of 1 pound. . . b,
Power. = . P horsepower (metric) .. __ .| ... ... horsepower__ ... ____. hp.
Speed v {kilometeu perhour_. .. .| k.p.h miles per hour__ . _ . __ . m.p.h.
i meters per sccond . .. . m.p.s. feet persecond . . . | f.pas.
2. GENERAL SYMBOLS
Weight=mg ’, Kinematic viscosity

Standard acceleration of gravity=9.80865 ,,
m/s? or 32.1740 ft. nec ?

Density (mass per unit volume)

Standard density of dry air, 0.12487 kg-m*“s® at
15° C. and 760 mm; or 0.002378 lb.-ft.~* gec.?

M.-=_g_ Specific weight of “standard” air, 1.2255 kg/m*® or

Moment of inertia ~mi*. (Indicate axis of
radius of gyration k¥ by proper subscript.)
Coefficient of viscosity

0.07651 1b./cu. ft.

3. AERODYNAMIC SYMBOLS

Area i-’
Area of wing

Gsp in
Span

Chord Q
Aspect ratio n’w
True air speed "

Dynamic prmure=;p"’

. . L
Lift, absolute coefficient C,= S

Drag, absolute coefficient Cp,= q—% C,,
Profile drag, abeolute coefficient C’,.'zqgg' a,
¢
Induced drag, absolute coefficient C"‘S% o,
oy,
Parusite dreg, abeolute coefficient C, =8 o
Croes-wind force, absolute coefficient C"=FOS v,
Resultant force
® ® ] ®

Angle of setting of wings (relative to thrust
line)

Angle of stabilizer setting (relative to thrust
line)

Resultant moment

Resultant angular velocity

Reynolds Number, where [ is a linear dimension
(e.g., for a model airfoil 3 in. chord, 100
m.p.‘x. normal pressure at 15° C., the cor-

responding number is 234,000; or for a model
of 10 em chord, 40 m.p.s., the corresponding
number is 274,000)

Center-of-pressure coefficient (ratio of distance
of c.p. from leading edge to chord length)

Angle of attack

Angle of downwash

Angle of attack, infinite aspect ratio

Angle of attack, induced

Angle of attack, absolute (measured from zero-
lift position)

Flight-path angle

~w
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Positive directions of axes and angles (forces and moments) are shown by arrows
"Azis Moment about axis Angle Velocities
Foree
S to il)l 8 Positi Desi 8 (Line.r
. - Ax . - ositi v igna- -| (com
Designation Kol symbol Designation ggl‘ directio: tio‘n gol nent 8| ;mg Angular
axis,

Longitudinai. . .. . X X Rolling. .. .. L Y- --Z Rolt __ .

Lateral. ... Y | ¥ |Pohing| M| 2 X |Puch | o v H

Normal __. . ___. Z z Yawing..._| N X-—aY Yaw.. . v w r
Absolute coefficients of moment Angle of set of control surface (relative to neutral

L M N position), 5. (Indicate surface by proper subscript.)
0l= C-= R C-= y
8 " geS gbs
(rolling) (pitching) (yawing)
4. PROPELLER SYMBOLS

D, Diameter . _ P
?, Geometric pitch P, Power, absolute coefficient Cp= e

P/D, Pitch ntio i . _____‘;/;Vi
V', Inflow velocity C.,  Speed-power coefficient o

V.,  Slipstream velocity L] Efficiency

T,  Thrust, absolute coefficient Cy—=—L n,  Revolutions per second, r.p.s.

L4 t ==
s absolu cient C'y D ®, Effective helix .nglo:un—l(ﬁ‘:;)
Q,  Torque, absolute coeflicient Cq~—-;;‘

& NUMERICAL RELATIONS

1 hp.=76.04 kg-m/s=550 {t-1b./sec. 1 1b.=0.4536 kg.

1 metric horsepower=1.0132 hp. 1 kg=2.2046 Ib.

1 m.p.h.=0.4470 m.p.s. 1 mi.=1,609.35 m=5,280 ft.
1 m.p.s.=2.2369 m.p.h. 1 m==3.2808 ft.

!7'\’




NOMENCLATURR FOR ARRONAUTICS

Interceptor

Main wing

Wing equipped with leoding~edge sll'of,
inferceptor, and siotted orleron.

Spoiler_,

Wing equipped with spoiler ond Fi rise oileron
Fiaurs 1.—Wing equipped with special control deviess.

A, air pipe to balionet - 1, bow cap and stifferrers
8, air scoop 4, car

. C, air vaive K, drag rope stowage
D, balanced surface L, elevator (balanced)

E. ballonet M, ator controls

F, ballonet manhole N, slevator-control falrlead
G, baflonet seam O, envelope

H, ballonet valve cord P, fin, vertical

Traoiling edge

—_—— N Y

ale, upper camber d, mean line of the alrtoil protile
e, lower camber /4, merodynamic center (quarter-
mjc, mean camber chord point)
¢, chord length /. profile thickness
Fiouas 3.—~Dimaenslons of an airfoil profile,

P

Y, martingales
Z, mooring line
S, gas valve A’, rip cord

T, hand rall 8’, rip panel

Q. fin, hortzontal
R, gas manhole

C’, rudder (balanced)
0’, rudder controls

€', suspension wires, car
F’, valve controls

U, handling lines

V. horn {rudder, slevator)
W, inflation sleeve

X, inspection window

FIGURE 3.—A nourigid sirship,

A, sir duct N, controf cables
8, air valve O, drag rope (stowage)
C, automatic and manual vaive (gas) P, elevator (balanced)

Z, mooring line
A’, observation platform
8’, outer cover

O, sxial suspension band Q, fin (horizontal) C’, pneumatic bumper bag
€, balanced surface R, fin (vertical) 0’, radiator
F, bailast (water) S, gas cell- €', rudder {bslanced)
G, balionet T. gasoline tank F’. suspension wires
H, ballonet blower U, gland G’, transverse dlaphragm
1, bow cap V. handling lines H’, valve hood
J. bow stiffeners W, inflation siesve I*, ventilator
K, car (control and power) X, keel, continuous from bow to stern J°, wall of gas cell under partial do. v
L, catenary (articulated) tiation
M, climbing shaft Y, longitudinal diaphragm
Fiauag 4.—A sumirigid alrship.
®
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A, alleron
8, angle of landing
C, angle of stabilizer setting
D, angle of wing setting
E, antidrag wires
\ F. balanced surface
G, chord
H, cockpit
PO 1, control stick
J, control wires
K. cowling
A L, decalage
M, dihedral ang'e

N, drag strut
O, drag wires, externa!

L<

P, drag wires, Internal
V3 Q, elevator

X

R, fin

S, ftre wail

T, fuselage

U, gap

V, horn

W, inspection window
X, landing gear

Y, landing wires

Z, leading edge

e Ijirbe paraltel to chord of

Chordof lower wing -G_
e

—

- wooer wirg .= ~

A’, lift wires

@’, longeron

C’, averhang

D', propeller blade
E’, propelier boss
F’, proneller hub
G’, propeller root
H’, propelier tipping
V', rudder

J°, rudder bar

K’, shock absorber
L’, span

M’, spinner

N’, stabilizer

O’, stagger

P’, stagger wires
Q. stay

R’, strut

S’, sweepback

T, tail skid

U’, trailing edge
V', wing rib

W’, wing rib, former
X', wing spar

Y’, wing tip

(' thus
case the
longitu
ginol

Longitudinol a%rs)

Fiuung 5 — An airplane,

gy

4
~




w
° |
3 n
m ’4
X
v t :
AN ! .Ma./J‘. o
; g “ S
S
="
) 1.., ’ . . " -rasa
Y 1opow *4
L ”nd nums N Quooksvoy ‘3
O 23A @ Vg nos °r sousa opie3 °g
R fx 2RESR0 wumes ' 000 Yxe °)
. .n.vﬂi (M+N4 a8)i0dosd 'y su0d BOURLUe ‘g ®
R . A\...W . 00w ‘9 LOGANS ;8POW PUS SIUBIEG 'y
vl R »
Ct R AT NN
o ! X
. AL Ve ¥y
. AR
R
m T T T > - ¥ @
<4
*diqesre pii V—'9 3NADIL
NO SAJISRL D 40331410 #u03-BuLI00W "M sswel; IRpewINv; ‘D Ny ‘v S8IpM POy 'y
Uy [9IR8A D %0 18M0d *,Q 2u0d Bupoow ‘A (202111QW8 10) U} {BIUOTVIOY ‘o swes; Buypusy piey °r o ‘g
” SOA(BA JRBW suois|acd ',y Jwely vvw ‘n SOARA £9D porRIedO-PuUsY 'O I588q Aoueliewe °| N
m 0INE wosj s¥I Jo $dBIN 40j Nuni} . Beq Jedwnq InBWNeUd ‘2 1eutpnyBuo) L Jupjeu yeo-sed ‘N J038ANI0 " “JEND K100 DUR LIQED S,UMIRD D ®
Soim s0ys ..u J0A0D JBIN0 ‘A 03%,q 180d-Bupy ‘S e 88l 'y $10LEND §,M040 ‘D % moq ‘g
9ppna °,Q 18%(18Q A1Ru)pio ‘X 180d Bupy 'y Nue|d Jus? SBI 1043u03 *4 SABA suB ORBWeINe 'y .
m MBIA LIRS S
u H
[2]
g .
-4




\-

W




NOMBNCLATURE FOR AERONAUTICR

D, positive Sivestion of red
O, longituding! axle

C., letoral ante
hauvas @ — Relling.

i

3
32 .
T i
3 3
o 3
<@ M
:

LIR and drag .

€. positive direstion of plitch

8. cg and isturgl anis
C direction of retative mind

€, prepaiter Brust
Moves 12 —Pushing.

D, Sirostion of metien of airereft

E, longiuding anis

A, snge of sidaniip
8, eonter of gravity

C. €8 and nermal sui’

Provas 3.

C, longhudinat sl

A, g ang normel axle
8, direction of reletivewind O,

soultive Srestion of yow

Pows .~ Yowkeg.

6. 6. COVERDREN? SINONES SFVNNE: W0e
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