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The TWA Archives Department
Preserving our Legacy — Sharing Our Past

Dear Friend,

It’s been said that to see the light in front of you, sometimes you have to take a look back. The
following document was scanned courtesy of the Archives Department of the TWA Museum at
10 Richards Road in Kansas City, Missouri. The mission of the TWA Museum is to provide
information to the public emphasizing the story, history and importance of the major role TWA
played in pioneering commercial aviation. From the birth of airmail to the inception of
passenger air travel, to the post-WWII era of global route expansion, TWA led the way for 75
years.

It is with great pleasure that we present to you a treasure from the Archives Library in PDF
format. Be aware that most of our original print versions are several years old, thus you may
notice some wear, page markups, folding, etc. We've tried to enhance the documents as best
as we could, and we hope that you will be pleased.

In order to continue our great work, please consider a donation. The TWA Museum at 10
Richards Road is a non-profit 501(c)3 organization and all donations are tax deductible. If you
would like to make a monetary donation, please send it to:

TWA Museum
10 NW Richards Road Suite 110
Kansas City, MO 64116

If you would like to make a TWA memorabilia donation: TWA memorabilia donations are very
important to us and we thank you for your generosity. At the present time we have limited
space in the Archive Department and currently that space is filled to capacity. Because of this
temporary situation the TWA Museum request that all TWA memorabilia donations be put on
hold until we can process the items we already have on hand. However, please feel free to
email us a list, along with any information or photos, of your TWA memorabilia items and we
will gladly review them as time permits us. If your donation items are then selected for further
review by our archivist, you will be contacted by the museum at a later date. Please, No walk in
donations at this time. Thank you for your consideration.

Sincerely,

Carol Emert, Archivist

Zana Allen and the many Archives Department volunteers
www.twamuseumatlOrichardsroad.org
twamuseum@gmail.com

816-234-1011
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TRANSCONTINENIAL & WESTERW AIR, INC.
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ATIRVAYS

The United States Bureau of Air Commerce sumervises end ‘onerates 31,000
miles of regular airways in the United States. The bureau provides
intermediate fields, weathor and radig beam yransmitting stations,
beacon-lighted airways, teletypewriter c¢ircuits and other navigational
aids necessary to the safe operation of transport aircraft, ’

Todey there are 2’5,500 miles of lighted airwayvs throﬁghout"tihé eountry.
‘More ‘than 250 lighted intermediate fields and 580 merked suxiliary fields

surfolement the commercial, municipal,. military and state-owned airports
providing sdequate landing facilities,:.. - o

DEFINITIONS

Civil Airways

A civil airway is a route in:the navigable airsoace designated by the
Secretary of Commerce as a route suitable for interstste or foreign air
commerce, It includes the sirsvace located verticallv above sn area on
the horizontal plane contained within lines encircling each terminal
airport, intermediate airoort, and other interrediate points, spe¢ified
on such airway within a radiue of ten miles from the center of such air-
port or othér specified intermediate point and also contaihed within
two parallel lines located ten miles from the center lipe connecting
the terminal airmorts by way of each intermediate airport or cther = -
intermediate noint specified to designate. the route of the airwey. Each
civil airway also includes the terminal and intermédiaste airverts, esler-
geney lending fields amd #11 other air nayigation facilities located, or
which moy be located and established, within the area, B

Centrol Alrport

A control airport is an airport which bre heen so designate‘& bvthe
Seeretary to nrovide for the safety of aircraft moving in interstate or
forstgn’ sir commerce. ' - IR

Alternate Airport

An altermmte sirport is an airport, cther than the point of first landing,

specified in the flight plan and to which the flight may be directed in
cat® of -emergency. ' , : . ;

a&;érﬂ?fﬁ'iﬁf isﬂs. Wmhical ;peatiﬂnm a civil airway &dove which the
position of »n aircraft in flight cam be accurately determined by means
of radio only. (Such as & come of silence merker, 7 typd mhrker, fen
type marker, or intersection of radio renge "on course" signals.)



RS

'Raﬂio Range Station .in.uz,;.

Check Pojint B Y .
A check noinﬁ is a geographacal 1ocation on the surface of the 1hhd or
water above which the nosition of an aircraft in flight csn be accurately
determined bv means of visual reference. (Such as a river, highway,
mountain, bridge, lightship, etc.)

A radqo range station 1s,thax point in a radio station from which radio
signals, are- emitted for. the purpose-.of. ass1sting gh aircraft to maintain
8 COUTSE.  “Miwr -t e amen

Amrport Control Tower T “L%.N:JA.N

- An airport control tower gs.an establishment pronerlv situated and equinved

to allow an overator thereof to adequateiy control air traffic in the im-
mediate vicinitv of the airport on or adjacent to which such airport cen-
trol tower is located.

Airway Traffic Control Station

An airwav-traffic control station.is a qtation operated bv the Bureau for

- the purpose of air traffic contrql on . civil airvavs within the jurisdic—

Airwav Traffic Céﬁtioi‘@réaiw;i

tion «of such station. . ... NN

TR LI . N
fea) N

An airwav trafflc control area is, an ares with$n ‘the limits 6f designated
civil sirways.-and.over.whigh.a nartiqular Bureau airwav traffic control
statlon exercises: traffic pont*ol

- Airwav Commun1cations Station

4

An airwav communiqations station is an airwav radio teletype or other
commnications station operated by the Buresu.’

AIRHAY AIDS - C e . .

Not 80 many vears ago the onlv a:d to cross coun+rv-piloting was the
commass., On many flights the nilot simply followed roads, railroads

and rivers until by a round about course he reached bis destination,

In those days an airport was simolv.a field more or 1ess large and level

“enough for a plane to land and take off AirWP"§ did not exist.

The father of airway development was the air meil sérvice started in
1918, On the first night air mail flight in 1921, bonfires served as
route markers., By 1923 the first airway was equipped with electric
light houses and some lighted emergency fields went into service. By
Julv lst of 1940, nlanes of. all évnes were traveling over 35 U477 miles
of modern airwavs in: the Tnited States.. .



‘ﬁéﬂﬁiﬂg fields are now scientifiéaily designed--some with'mile-long,
hard-surfaced runwafs to accomo&pte grebt vpassenger liners. liodern air
terminals. are’complétely equipned fot convenient air travel. - '

In the daytime, roof or ground markings help in identifying airnorts,
At night, boundaries of airports are:marked by white bovndary lights .
about 30N feet apart. Green lights mark the ends of the rumways. Red-
lights mark obstructiohs:around the boundarv of the airnort,

EXAMPLE A: ' St i

.

o White lights

3 Greenllights

T —, -



Runways -have flood lights and ‘tre wind direction indicators are 1llumin-
ated -to make night landings eas’er and dafer, - For some-distance around
major airports, obstructions are markel’ for easv wisibl .4 v by day or
night

vNine Minutes from Inbermediabe Wields

klong the eqtlre WA route there are numerous intermed ate and auxilidry
fields between terminals so that at no time during a trip is a TVA plane
more then nine minuteg from a suitable landing site. T

The more immortant intermediate ports have caretakers who look after the
equipment orovided br the Federal Government. All of these ports have
gosoline availsble for the use of any ship in an emergency. .If the care-
taker is not on the field, manv of which are located in isolated country,
the TWA Cantain has a wev which gives him entry.to the equivment sheds,
Televnhones are also available at most fields,

Radio and Weather Stations

Radio ‘beam and weather broadcasting stations are located about every
hundred or two hundred miles along the airway and are staffed by trained
radio and weather attendants,

Hourlv from these statiocns are droadcast the weather conditions along

that sector of the airway and every hslf hour each ststion sends its own
local weather report. When an airline plsane is in the area of the Buresu
of Air Commerce, operators ture in on the company's radiophone frequencies
to render any service they mayv to passing aircraft.

Every TWA terminal is located on a large, modern airport with unobstructed
avproaches and is equipped with every devide to assist in the safe opera-
tion of aircraft and to assure regularity of schedules.

Although it can only be "seen'" bv those who understand its imnortance to
aerial navigation, there is a complete air-highway system thoughout the
United States made un of radio range "beams™ signals, intermediate fields,
commercial snd municipal airports and the beascon lights for night flving,
These air highways are considerabdly safer on fog ridden nights than the
highwavs on the earth's surface,

In addition to the regular airwav radio range stations, certain purely
local ranges are mPintained st terminal airports to sssist avnroaching
- and departing aircraft during conditions of limited visibility and
ceiling.
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. ATRWAY TRAFFIC CONTROL IECEE e

-l

.;H&storical Exnlanation ahﬁ;Purboée

PR . : i . : .
“It.ig not mecessarily the purpose of the Airway Traffic Control System
to advise the airiines as to when it is snd when it is not permissible
to f1v slong a Federal airwav but to act as a centralir.d bureau of in-
formation in which it is nossible for each individual airline onerating
within a glven sector to obtain traffic information in order that their
flights mayv be cleared safely. Prior %o 1936, there was no centralized
buresr that might be used for this purnose. After several years of’
flving scheduled airline flights (during which time the airline opera-
“tors were dependent upon the accuracv of the radio operators of the
various airlines for ir“ormation necessary for the purnose of safely
controlling a flight), the siriine orgenizationidecided to establish
what was known as the Airway Traffic Control System.

The svstem installed at this time might be 1likened to the average
modern-dav road highwav police traffic control system. At that time,
the Airway Traffic Control ha? no Wederal euthority and operated merely
on an interline cooperative basis, After a few months of operation
with this tvpe organization, it was found to be highly successful and
as a result the Civil Asronemtical Authority took over the entire sys-
tem, Since thnt period, they heve gronrtlyw enlrrged the orgeniz~tlon,
gnd 1t 18 now Xmown as the "Federal Adrway Troffic Control System",

Comparison of Pederal Airway Traffic-Control Srgtem
to tne Up-to-Date Highwav Roasd Patrol System

Tn order to better describe the purposes and the manner in which the
Tederal Airway Traffic Control System functions, let us amplv it to the
State Highway Patrol organization uséd for the purpose of controlling
Auto Highwayv Traffic throughout many of these Tnited Statest' When the
average family starts out in their sutomobile for a trip along the high-
way in the majority of our different states, = find that every effort
has been made in most cases to protect this fomily as far as traffic is
concerned. Good roads hnve been Puilt: signs have been posted warning
the driver of dangerous curves or any other construction which might be
considered hagzardous; lights have bean iastalled warning us of busy in-
tersections and at times when traffic .:comes extremely heavy at different
points located along the highwavs throuzhout the Tnited States, we find
officers who are actuslly engaged in directing traffic to the highest
possible degree of safety.. '

Tt is with this same idea in mind that the Faderal Airwar Traffic Control
System has been set un. When an airplane takes off from one of the major
airports located in or near one of the controlled arca Tonndaries, each
Captain of the flight must supplv to the Airway Traffic Control Svstem
through the individuel company's communication svstem,. certain informa-
tion thet will advise the Airway Traffic Control personnel as to the
definite plans which the pilot intends to carrv out during the =ntire
flight,



This information will incﬂudt the station from which the flight is pro-
ceeding, the flight number, the dompany's ship rumber snd the Captain of
the flight the time off the ground and--the cruisging altitnude, the es-
timated time over various check points, the cruising %ine and the elapsed
time whieh-the Captain exnecte *% censume in crulsine t e aircraft between
the tWO stcticns.' & o e

%t contr01 alfporﬁs, air trafflc COntrol towers and control tower operators
{aeria) "traffic c0ps") haM ma&e tremendous 1mnrovements 1n the safetv of

~laaél air tTiniC. o

To the créss countrv nllo*’the bigge%t imnroveﬂen+ i's the modern airway
which is- linked bv radio and’ teletype equlpment for communication between
ground statlons anﬁ “for contacﬁ With planes “In fllzht

s

The p*lot on the air hlghwav is guided bv the airwav beacons. These bea-
cons are located about fifteen miles apart all along the airwavs and are

marked by an-identifyving number.* ‘The beacons are swmolv revolving search
lights mounted’ on. high towers. TProm +he air tbev show a white flash six

‘times each minu#e. s T

e H . ! : n

At most beacon towers dourse lights, ftxeﬁ nosition search lights, ooint
_in both directions slong the atswAy. “If there is no dirport at the beacon,
the course-lights are red, Beéscon lights with gréen course 1ights are
located on Tntermediste landing Tidlds vlaced about fiftv.miles apart
along the airwav.

TXAMPIE B: N o
e : C / Revolving Beacon

‘) --: S . [ . “re e
oot White Beam




Important landmarks either on or nedt the sitway are sometimes marked by
red 1andmsrk beacons, Some landmerk bebcons are equivped with a sta-
tionury reniectors which points a clear pencil of light toward the nearest
landirz Fiald, Uthere are uob.

In addition o these visibliec signposts, there js the invisible network of
radio rangss %o gulde the pitot along the aerial highway. Becausd of its
vaiue in Hii ccather when obler forms mey fail navigation by radio is in-
creasinglv "mocrtant. The radio range jg formed by radio signals sent out
from a rene? station on the alrway, Let's see how it works.

With ceriziin tipes of radio antenna the radio waves spread out fan shaped,
The radio rangze station uses two sets of these directional transmitters
with antenna crossed 1like the letter "X", The antenna pointing nearest
north snd south sends out the Morse code signal nyt (a dash followed by

a dot)., The areas crossed by the signal Iy gre called ¥ Quadrants, On
the same wave length, the other antenna sends out.the letter "A" (a dot
followed by a dash)., The areas covered by the letter "A" are called

A Quadrants, (See TWA Airway Map and Log.)

Bach quadrant covers a 1ittle more than a quarter of a circle. Therefore,
there is an overlap., In the four overlapping zones, the TA'Y and the "N"
signals blend to form a gsteadv or continuous sound, These are "on course"
zones. The direction of the transmitting entenna sends the "on course"
zones along the actusl legs of the airways served bv the range stations.

The nilot when using the radio range endeavors %o stay on the "on course',
If he gets on "A" or an "¥" signal, he changes his direction to again ob-
tain the steadv sound, The "on course" directs him over the radio range

station from which he can plot his course to arrive at the nearby airport.

See Bxample C on following page.
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A plane flying »long an "on course“'zbne is goid to be "riding the beam®.
At regular intervals (about 3 seconds: ‘spart) the "N' and "A" Quadrent
gsignals ere interrupted for the range station identificstion. This is
sent in Morse code, first in the N Quadrants, then in the A Quadrants.
Due to i arrangement of the transmitting antenna system, there is a
cone ol u.l.:ce directly over the station. The radio receiver suddenly
geems 1o o s2al, This marks the position of the station and gives the
nilot con= wure check on his vos1tion.

At regvla rheduled intervals, in most cases three or four tlmes each
hour, vei:sc “Hroafdcasts are sent out from the th&i6 range stations. The
broadcast gives thé 'correct time, ceiling, V151b411tv ‘and weather condi-
tions. A% the radio range station airport and slong the airways heading
to the terminel airport, the various airwav weather forecasts are also
broadcast at certain\times, : : S T

The radio range station reaches the limit of’ its useful range at about
100 miles.. The pflot then tunes his Tad o to the frecuencv of the station
shead,” -

Another type of radio aid ¥nown is the fan marker beacon used to help the
pilot check his actual mosition. These deacons send an identifying sig-
nal or number in code which gives the marker vo ition on the airway.

We have considered how the develonment of an extensivé airwav svstem
with its lighting and radio facllities has made flying easier and safer,
As modern radio equipment has improved,'more radio aids tio" navigation
have been made available, Two of these modern flving aids are the radio
‘compass and +the radio direction finder. Both use the directional prop-
erties of a loop antenna. The 106p ‘'receiver is connected elther to the
headphones or to an indicator on the instrument panel. Sometimes both
are used, ' ' R

The strength of the signal or the movement of 'the indicator shows whether
the plane is on the prover heading. When the receiving loop is vointed
toward the station, the signals are strongest. When the loop is at a
right angle to 'the station, the 8ignsls are weekest. '

Most types of radio direction finders or "homers" caa be tuned to com-
mercial broadcaest stations. The most modern tyne takes bearings auto-
matically without the necessity of the pilot making a comnutation.

Airport Control Tower

The exchange of information between aircraft®snd ground near érowded
airports is important to the safe, rapid handling of air traffic. The
airport control tower is the hesrt of the airport traffic. control system.
FTrom the tower, signs can be given to all pilots on the ground and in
the sair. :

N

The "traffic cop” of the airport system is the airport traffic control
tower operator,. He is certificated by the C. A.A, in the same wav that
the pilot is. His job is to keen traffic moving with safetv,



The control tower Operator uses thfeé me+hods to signal instructions to
nilots on the field and in the Eir" Wl

"T; Lights

‘2.  Flags
3 Radio

ILet's see how these means of signaling are uﬁed fo direct the flow of
traffic. First the use of lights from the control tower,

The light used for signaling the individual nilot is 1ike a spot light
with a very narrow beam, The light is-aimed like a rifle directly at the
pilot, Signals with th1s 1ight are-as follows:

If the airplane is tax1ing

A red light means stop. T ’

A green light means clear for continuing taxiing,

A blinking red light means return to the hangar line for further
instructions.

- - e

When a,uilot is in vosibipn for takeoff‘

A red light means wait.
A green light'means oiear for takeoff

LT PR

When an‘aircraft is in fldgh& .f- »w,-

4 red licht means give. wav tq other aarcrpft .and. continue cireling,
A green light means cleare& $o land,"
T PRI

The second method of s1gnaling the nilot is with colored flags
When a pilot is taxiing‘ ‘ -

A red flag waved by the ocverator mpanq stom.
A white flag waved by the-opverator means cleared for continued
tariing.

When a pilot ig in position fop~takeoff'

A red flag waved bv the onerator means vwait,
A white flag waved by the operator me ans cleared for takeoff,.

. Sy bribie

Te-an airceraft in flight:
A red flag waved by the ooerator means gnve wav to other alrcraft

and continue circling.
A vhite flag waved bv the operator means cleared +o land.

- 10 -



A pilot answers light and flag signals and shows his understanding of the
message bv signaling with the airplsane. This 1s done by movements of the
controls.

On the ground:

Moving rudder from side to side.
Moving ailerons,

(Uses whichever signal can be most easily seen by control tower
overator.) :

In flight:
Rocking wings from side to side.

Radio communication has practically replaced light and flag signals in
scheduled airline flving. Airplanes equipped with radio must keep listen-
ing on the airport frequency, usually 278 kilocveles, while they are in
the control area. The pilot without & transmitter answers radio infor-
mation by movements of the control surfaces in the same way in which he
answers lights and flags. : :

The standard procedure for an airplane with a receiver on it is as follows:

The control tower ovmerator calls the pilot as he starts to taxi
into position for takeoff and asks for a signsl that the pilot is
listening.

The pilot answers bv moving either the aileroms or rﬁﬁder,‘which~
ever the operator asks for.

The tower operator gives permission for takeoff.
The tower overator also:

Gives permission to taxl after a landing.
Warns spproaching aircraft of other aircraft in vieinity.
If necessary, tells approaching sircraft to continue circling.

Where airplanes are equivped with two-way radio, no visual signals are
used by either the control tower overator or the pilot, With the two-way
radio, the pilot should call the control tower onerator for taxi clearance
before starting to taxi, He should receive taveoff clearance before be-
ginning his taveoff., After the takeoff, the pilot should keev tuned to
the control tower while he is near the airport,

When smoroaching any airport, pileot contacts control tower by radio and
gives his exact position. Control tower operator answers him by radio
giving wind direction and velocity over the alrport and any "traffic" in
the vicinity. During periods when ships are flyving on instrument, it is
sometimes necessary for ships to circle the airport at varieus altitudes
while weiting their turn to land, When this occurs, the pilot is assigned
a definite altitude and a smecific area where he stays until the tower
operator tells him he mey land. No other ship awalting its turn %o land
is nermitted to fly at that altitude, Alwayvs there is at least 1,000 feet
of altitude between every ship in the vicinity.

-11 -
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GENTERAL nmmm}r

Contact Flight:

Contact flight is flight of alrcraft in which the altitude of the
aircraft and its flight path can at all times be controlled dy
means of visual reference to the ground.

On Ton ¥Flight:

Tlight of aircraft made above an overcast.

Between Layers Flight:

X .
Tlight of aircraft made above one laver of clouds and below another
layver,

Instrument Flight:

_ Tlight of aircraft in which the visual reference to the ground is
not continuovsly available and the altitude of the aircraft and its
flight path can be controlled in vart or in whole by reference to
jnstruments only. '

Ceiling:
The distance from the cloud base to the ground.

Tnlimited Ceiling:

A ceiling is considered unlimited vhen clouds cover less than one-
half the sky or when the base of the clouds is more than 9,750 feet
above the moint of observation. - CP\/U

Tisibility: A

[edadbaindimteoras. o

Tisibility is the greatest distance toward the horizon at which
conspicuous objects can be seen and identified,

C.A. V.U,
Ceiling and visibility unlimited.
Headwind:

Wind blowing in direction omnosite which nlans is traveling thereby
causing the speed of the nlane to be decreased.

Tailwind:

Wind blowing in seme direction which plane is traveling therebw
causing the speod of the plane to be increased, -



Crossw1nd'

Wind blowing at right angles . Firedt1on plane is traveling therehy
gausing "drift" (a slight deviation sidewave of direct course§ which
is corrected by the pilot by instruments. . : ,

Turbu’ence:’“.i R T A TR I

Anv degree of air or atmosnh@ric d1sturbance suffic1ent to déuse
vitching or rolling of an airplane in flight, Turbulence may bd
descrlbed as e11eht mild or severe. y b .

1 ol '\’LL\.,(.‘»LL(,,L,N\y ./Mte,aa/ 7 f";c{/ﬂ
ce:

TWA planes are equipped with several de-icing methods; however,
TWA's operating volicv usvally pnrohibits a schétuled flight from
departing from -a station-when there. is a possibilityv. of an icing
condition being encountered,

Thunderstorms:

A thunderstorm contains stromg vertical currents of air so that
sometimes vou may experience a change of several thousands of feet
in sltitude within a few seconds. . These vertical .currents of air
are called "up drafts" and "down drafts". Lr

Temperature:

Ordinerilv the temverature decreases.approximately 3° F for every
1,000 feet of altitude. TFor example: temperature at sea level is
70° ®, At 5,000 feet above sea level, it would ke approximately

550 F. ) ) ) .



TRANSCONTINENTAL & WESTHRI AIf, s

Kansas City, Migsoutd

FLYING PROCEDURES

‘Bach schedLled alrline flight is qperated in accordance with pre—
scribed regulations and procedures,

Plane riovements and the resnonsibilities of flying personnel rmust
be coordinated with the activities of ground personzel and with the
movenents of other aircraft,

The Flight Superintendent (Dispatcher) is the airline company's
coordinating agent, Before cach flight is begun the Captain and First
Officer plan the flight in detail with the Flight Suuerintendunt uti~
lizing data and recomnendations suppl1ed by the Meteorologlcal Depart—
nent,

During the conduct of .the flight the coordination is effected by
use of two-way radiotelephone conmunication between the plane and
ground stations, :

Each tine a flight departs from a statlon a "Flight Movement Report!
if compiled and forwarded to station at which the flight is scheduled to
stop, and to the Flight Superiﬁtendent.

"at strategic points to
a transcontinental flight

Flight Superintendent f{offlces are loc
provide the best possibdleL1light control,.et
will be under the control of several ght Sunerlntendents ag it passes
through their respective control, tors. The originatinz Flight Super—
intendent relinquishes contrq}“ﬁs it leaves his sector, and the Fllght
Superintendent of the sect®® which the flight is entering assumes control,
In order to provide unifdérm and systematic control Flight Advisory Fore-
casts are issued at prescribed intervals during $he day, by the Kansas
City Flisht Superintendents! office, These advisory forecasts outline
the operation of 21l Company flights for the entire system,

The advisory forecast is distridvutsd to all stations and makes
possible the efficicnt coordination of all flight handling by flying
personnel, Flight Superintendents, station personnel, qusenger Aeents
and the Traffic Department.

A progress chart giving the generszl procedure in operation of a
routine £flight follows! : -
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PROGRESS CHART OF SCHEDULED TRANSPORT FLIGHT

1. Flight Scheduls

The flight schedule is arranged by the Traffic Department in
cooperation with the wvarious Operations Departmonts’ involved in assigne
ing planes, and oquipment for flight. The Traffic Department must take
into consideration the proper time for the flight to oporate, the stations
to be sorved and whother sueh schedule will be epproved by the Civil
Acronautics Board. These schedules are usually propared and published
in monthly timetables and aviation guides.

2. f}gne Check

The plano to be usod is checked and approved by the Maintenanco
Department for proper mechanical opecration.

3. Commissary Supplies

Commissary and Food Purveyors supply the pleane with pillows, blan-
kets, magazines, food service and othor items for the enjoyment of the
pe.ssengers.

4, The Flight Plan

The Flight Plan which is propared by the Captain presents in detail
the complete opcration of the flight to the next division point, and out-
lines altornate procedures to be followed in tho event of unexpected
conditions arising. Nothing is left to chance. The pilot entors on the
plan his estimated time over various "chuck points"; the altitude at which
he expects to fly, having taken into considcration the winds aloft; the
percentage of horsepower to be used; the cstimatcd gasoline consumption;
the compass course to be followed on various "logs" of the flight; the
climbing time, cruising time and clapsed timc,

As alternate procedurc the pilot statcs where he will land in case
of unexpected storms or failure of any of his equipment. Sufficient
fuel must be provided not only to reach the alternate airports, but,
after reaching any of those airports, there must be enough fuel romaine
ing for 45 minutes additional flight,

5. Flight Clearance

A clearance form is propcrly prepared and exccuted for cach flight
between specified clearance points and is signed by tho Captain and by
the Flight Superintendent or by duly authorized station pcrsonncl.
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The clearance form shows the station from which the plane is depart-
ing; the limiting terminal of the route over which the flight is scheduled
to operate; the time the flight is %o depart; date; plane number; license
number; the route to be flown; if instrument rclease, alternate airports
shall be shown on this form; and various other information pertinent. to
the flight. Should a flight be delayed more then 45 minutes a new clear-’
ance form must be prepared, or & new time shown validating the original
form.

The original copy of the form is used by the Captain and the dupli-
cate is kept on file for a period of 30 days. Attached to it are all
current weather reports, and all current reports or information pertain-
ing to weather, irregularities of navigational aids and facilities, alr-
craft instruments and equipment effecting the flight,

6. Passenger Bookings

"Passenger Bookings" is a list of the passengers who will board the
plane, supplied by the Traffic Department.

. 7. Hostess Check of Cabin

The Hostess checks the cabin of the plane for completeoness of supplies
and equipment.,

8. Fueling the Plane

. The maintenance crew fuels the plane with the preseribed amount of
gasoline and oil ordered by the Flight Superintendent and shown on the
clearance form. ' '

9, Check of Passengers

Station personnel check the passcngers upon arrival at the station,
weigh their baggage, and collect thelr tickets, The station personnel
also handle the mail and express authorized for the flight, assuring that
it is properly loaded on the plane.

) The plane may be released for flight only after ground personnel
have determined that (4) the maximum allowable gross load for the type
plane involved is not excoeded, and (b) the planc is loaded %o long-
itudinal balance in such a mamner that the Centor of Gravity is within
the limits as prescribed by the Company. Longitudinal Center of Gravity
is governed primarily by the proper distribution of curgoe and passengers
to points fore and aft of the plane. The lateral Center of Gravity will
be controlled in flight by the Captain regardless of placoment of pass-
engers or .cargo. '

e
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~— 10. Release of Flight

.. The Station Manager releases the flight, being .accomplished by the
Passenger Agent's salute to the Captain signifying that the plane is
properly. :loaded and ready for departure. - . .- :

11, Two;Wéy Radig .

Two-way radio contact is maintained by radio ground station. - This
is discussed under Airway Aids and Communicatidns. ‘

12, Fliegwh, Movement Report

. Stetion Mamaror, or his representative (Passenger Agent) prepares .
and forwards the Wiight iovement, Report which supplies the following
informatior Tor *he station or stations ahead:

., ’

' Name of staiion sending report; thé Flight number; tho route, the
time in and out of the station submitting report; plane number; names of
the crew; total passengers aboard and their destinations and seats; which
. passengers desire limousine service; the total weight of tho cargo, in-
cluding passengers, and its distribution; the cargo off at the next station;
the fuel load carricd; station to which the flight has been cleared; the

. _ baggage being carried and its distribution by station; the mail, express
and company material being carried and its destination to various stations;
N and any further remarks necessaryd : : g

s

13. Reporting begress of Flight

The Captain keeps the Flight Superintendent and stations advised of
progress of flight by radio-tclephone until arrival at the next forward
station. A R B e

Regularly,dur{ng‘the flight the pilet roports-to the ground radio
operator the time ho passes various "check pointe'.. At any time during
the flight he may use his two-way radio to communicate with the ground,
and the flight dispatcher similarly may at any time contact the Captain
in charge giving him advisory information, :

A flight log is kept of every trip so- that it may be studiocd to
determine. better :operating methods. Information as to functioning of the
mutors, altitudes, temperatures, air speed, and -general weather conditions
are accurately recorded for every flight. S

. 14. Arrival at Next Station .

Upon arrival at next station, mail, passengers and express ars
: handled by station persomnel. :
v e S
N
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‘ 15. ReEGa‘b

Itéms 6 to 14 are repeated as flight progresses to next stetion,

In the operation of a flight, good flying technigue and Civil Air
and Company regulations must always be taken into consideration. For
example, here are a feow procedures that must be adhered toj

Tekeoffs and Landings

Airplanes usually takeoff and land into the wind because greater
1ift and stability are provided on takeoffs, and reduced speed and
stability are provided on landings. At times it is necessary for a
plene to land or tekeoff in a cross wind, but 1t is usually considered
unsafe to takeoff or land w1th ‘the wind.

Speed on Takeoff and La@§!§g

- TWA equipment or other large -Douglas transports normally . 1eave the
ground at & speed ‘between 80 and 95 miles per hour. Landing speeds for
such equipment begin at 80 miles per hour and decrvases to as low as 65

‘miles per hour., The rate of descent for passengers comfort is usually

never more than 300 feet per minute. VWhon there are sleeping passengers
aboard the rate of descent is abouy 200 feet per m;nute.

Climbing airspeed is slightly highor “than 120 mlle° per hour, and
approximately 300 feot per minute. Howeveor, the rate of the climb depends
somewhat on the load. s =

Altltudes

The pllot must always remember When flylng cross country that north
and eastbound flights are to proceed at odd altitudes, and west and south-
boun# flights are to proceed et oven altitudes. This procedure is estab-
l1ighsd as a safety precaution. ¥or example, castbound flights travel at
1,006, 8,000 or 5,000 feet; northbound flights at 1500, 2500 or 35000
feet;kWBstbound flights fly at 2000, 4000 Gto and southbound flights at
2500, 4500 etc. Iy SR -

Flights are permitted to operate only when the cdllings and visibility
are dbo¥e dertain minimum 1limits set by the Buresu of Air Commerce and

‘the -Oempary, Minimum altitudes are those at which airgraft may fly in
‘acoordance with specified type of flight operation. For ‘cxample, aircraft

mast fly at least 1000 feet above cities and congested areas, 500 feet
over ground or water in open terrain. If the sky is overcast during hours
of daylight aircraft must be flown at least 300 feet below the overcast
and 500 feet above opén terrain, and there must be a visibility of at
least one mile. This means that for flying in accordance with “Contact-

 Flight" rules during the hours of daylight therc must be 2 ceiling of at

least 800 feet end visibility for one mile. Otherwise the flight must be
flown on instruments whieh require difforent minimum altitudes.

There are many morc items that must bo taken into consideration during
flight; some of those will be discus%6d later in your oourse.
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