T INE thousand miles to China and less
than six dave te get there!
Tuwea veoars afo that wae on impomible

trip. ay you can oross the Pacifie in
ez fhan o week, flying in safedy and com-
fort and sleeping ashore every night but
one on the islands that det Pan American’s
trans-Favific route. It's fve days ond five
kours to Asia thizs year, =ixty hours of
Aight time.

Mot so lonp ago this was the air trans-

Tom, lemachenm ihe beaching paar T
ciipper {o be breught askare. Seilom,
Goem awpon! meEnoger preganag clear.
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gFLYING

Tl ji h that Yesaldn®t be done™
Now regular passenger schedoles
are belng maintained perces the
|.l.'|:-|:.:|'\'3 Froaledl oGRRO I|.|'l||,.||_l:'| ||'.|

faiit =eamans of yenr,  hloma
than Z0K pmssengers and holl o
miflion po % af an mir mail

ang enr g have boon enrrlod
agrosg the Pacific,

To conguer thoe Posifie, Pan Asuericsn
first used btz Cavlbbean lnes 52 8 lnbora-
tory in whish to porfest men and mathods,
Four-engined fying boatls larger than ever
uped Iy regular pervies before were ikt
anegl Lesled. Then, while the mid-Pacific
bases wens still under constrection, fight
after Night was made 1o Henoluly, to Bd-
way, then to Wake, then to Gisam, Nearly
a half million miles were flown bofory the
piFway was opened 1o passengers.



|‘|1.|||: the ooenn is J11 s |'\-|_l|'|. il et
art from ordinacy tmansport flving over
fand. Crows havie to be teainesd marinos
a5 well as airmen. The pilot I clacge 15
odficially the coptoin and the cockpil i=
called the bridge.

Pan American apeeabes an thi EII'iI1I,:iEII-\.I
that wher voe of s |_"|i3||:_||'r,-_ [E TR L |
mooesd fake care of Maell as ably 62 6 big

limer. , The Rying bont has Lo be el aie-.

worthy' and zealworthy, able o make a
landEall without euiside aid, The great
elippers are navigated over the oésam ex-
actly the mme woy ns are sucface vessels,
The eaptain uses dend reckoning, celestial
ohasrvations, redie bearings, and combi=
natlensg of these methods for moking his
way peeosd the sen. There is no flving the
hl'll:ll (31 k] |||-c' LOHH T

The clippers wse the snme basle princis

Tap. bastiag engpine. Boedfem, roleasing olesinom
pawdar bamsdy. [rldf Iedicafar an window i wred do
Sigplst dfe drdghir d@od fhe pawdsr prokdéd o esalfar



plis of oelestial navigation Lot
were sl in the old days of
the gakling clippers, simplified
for ecnvenienoe in the aie, The
navigator often combines this
st with radie in o number of
ways, such as crossing a radio
bEaring with o sun line o get
his positin ar by taking a ra-
i bepring an & near-ky =hip
whiae position is known. If all
radio comvmumicaiion should
fail the clipper could mako s
way hame,

Balween San Francisco bay
amidl Manila the aitway nzes
three tweniyv-six-ton Martin
flving boats, the China Clipper,
the Hawaii Clipper, and ihe Philippine
Clipper. The great ninsety=foot hull of anec
af thise bopts is divided inio six watertight
compartments, any twe of which eould
koop the plane aflont if neceszary. A clip=
peer can erudse and climb on any three of 15
four engines. At Maniln you transfer to o
frur-engined Sikorsky for the final fwe-
hour jump {o Asia,

FOPULAR MECHANICS

To get an iden of
what flying tha Pa-
cifie = like, lot's put
ouraelves on
the Philippine Clip-
per. eastbound out
of Hawail. It is four
o‘clock in the mom=
ing nnd the passen=
gers who left Hono=
fuln yesterday nft=
ernoan are aslecp in
their staterocoms.
The elipper is flving
at 7830 fect and ls
dus fo land &t Ala-
e an Son Fran-
chsen bay in ancther
fivn hensra,

In the subdued
glowr of the instru-
ment lights oo the
bridge, up an the
flight deck, the chief
odlicer and his junior

Fop, ciizpar newipafar demansfrafiog ome af ackank, Saftaes,
werhmen Busw dn fall.sensces ol Ao elinnar

officer are sittfing at thic opnfrols ns the
plane flies under the guidanes of the auto=
matic pilot, The plane is hundreds of miles
from the nearest land, Right now B0
mearly time for the hourly radio report and
every afficer on watch k2 busy preparing
for L.

The engineering officer al his post up
under the wing has just inspected hds four




POTULAR MECITANICS
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POPULAR MECHANICS ADVERTISING SECTION

Flying the China Clippers

(Comtinusi Praim page SO0

captain, sitting in his offee off the chart
room, is writing up the ships log and ia
assembling datn for the coming radk pe-
part. Meanwhile the radio officer ab his
panels right behind the bridge haz juisl
cofitaciod Alameda and has been given a
hearing from the shore station.

The report that the redie ofiecr will
pound out on iz kov will include the tem-
perature and alfitude, wind weleeity and
turbulence of the air, latitude and langi-
tude and how the position was asceriained
auch ng by dead reckoning or by & line of
poaition crossed by a radie bearing, the

Firif oficws and jivnes Biphi oMoar ai Pha conkrale
of cliggre in Raghr

ground speed in knols, the general state of
the weather, the intended eosrae for the
next half hour, kind and height of cload
masses, and condition of the sen §f visible.
Half an hour later, with the clipper con-
tinuing ta close in on the caast, the caplaln
will prepare an abridged report so the land
bases can keep exact track of the plane,

If the navigator finds that o croes wind k=
settig him off his course he tosses a glass
Bamb fillod with aluminum powder oot of
& cabin window. Shaottering on the surface,
the bamb gproads the Hght powder out
into o shimmering spat and this can be fol-
lowred by means of a drift indicator sot up
in the window. Afier dark a chombcal that
flamwies on the water, insesd of alominum
pawdler, ks used. When he has estimabed
liia dgift, the navigator con eaboulate @
corse that compensates for the eross wind,

DOre hundeed mlles out Trom the termi-
mal slarts s meticalous work of making

an adcidabe landfall At the rodlo offlcer’s
riuaest the naval radio compass statlons at
Paind Reyes, Blondara Point, and the Far-
allom Iskands swing their leops 1o tune in
his signals. They triangulate iheir bone-
ings und radio hack 1o the flying boot ils
exact poaltion, AL the same fime Pan
Amwrlean's own direction-finding station
tnkew a series of radie bearings on the
plane and radios back the “on course” mo-
port. As long as the bhearings remain the
same, the captaln kaews thof e iz fving
directly toward the direction-finding sta—
tion. In thlek westher the :plﬂnu aiperraiar
locks his J-DE!,I' F!'f‘l],l rinibes affshore ao thog
thir alr line's shere stalion ean take contin-
uizs bearings until the planes arrives sver-
hegd, when the signal “R" iz seml to the
plane to indicate it position,

Tl vadic operalor slands watch con-
stanily while the plane is in the air and be
can receive and trongmit on eleven differ-
enf frequencies. He uses two recciving sets
and two transmitting sets in which wave=
lengih changes are made with Gxed colls,
He guards the 800-meter band and one of
the short=-wave bands with split recelvers.

The eguipment permils commuonication
oan tweniy-four, thirty=gix, fifty=cight and
100 meeters as well as “working™ waves for
these freguencies. Six hundred msters are
uscd for working ships ot sen, ond 1583 me-
ters and BN meters are used for vadie
compass and direstional signals. The pline
alen iz euipped for communicaling on
1|ﬂl|]'|| nslais, ihe internatianal L‘H]l-il'lﬂ lssnel
for aircraft, Like all other aivcraft, the
planes have call lediers ol fve symlb=als,
The Clina Clipper, for instance, iz KHAGY
and the Hawail Clipper = KHARE,

To insure the wimost reliability ower
lomg diziances, the clippers communmicais
with dot-and-dash code instead of by
wolee., All radic work and., in fact, all op-
erations wark is based on Greenwich time.

Hetween Alameda and Honolulu the op-
arator may contact as many a8 A doeen surs
[aee ghips and ecochangs woeather and hears
ings with therm. Every fifteen minites he
rodios a Aight O to the terminal hase,
sends o position report every kalf hour, and
the complete weather and position repoert
on the even hours

dfntimmsd o paye 12040
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iiCankicued Ffrom page TLAA

The flty-watt transmitters lake thedr
pawer from & dynamotor operating off the
chip's batberies which are charged in Might
by penerators attached to the engines. A
amall gaenline molor provides & charging
sonrey for the batteries if the plane comes
dowm an the water, The Aylng baat carrbes
twa Mo [ore-and-alt antennas for ghort=
waye wnrl il & trailing antennn for GO0-
meter communication, A kite B carvled for
raising the #ill-meter aorial o the aiv
while the plane is on the surface,

Two aperalors are on eanalant watch at
cach of Pan American’s land bases, one

Brhedule board ot the Alomnlo sdelien shaus e
mankr of ali the Ayping baxis

guarding the communication [requency
andl the other slanding by an the directlon-
finding ==, Radio bearings are isken on
an approaching clipper every half hour and
these are stepped up to several bsarings
per minuie as the plane approaches the
slation.

The captain of a clipper always knows
the best altitudes ot which to Ay, the speeds
that he is going to make, and even the ex-
act time he will arrive at the next stop.
This precise knowledge is made pessible
by studying the weather as far as n weok
in mdvance.

A fow hours hofore a westhound fight,
il chief meteoralegial turns aver to Oper-
athons the final weather map of the whola
alrany, togethar with s fight forecsst and
a flight time analysis, On the losg 280H-
mile Alameda-Heonoluly leg one of three
oplional rautes will be selected, dopending
upen the fortheoming weather. These are
& norihern “Jones cormer” rowte that has

by e by mniling ships for hundreds of
wihrs, 0 chorler Great Cirele eoupss s
by stenmships, and o sowthem route, Fre-
quently & plase can carry greater cargo
'Inmi make rm:‘l-ll:r'créime |E:-3." flying one of the
CNZNE Tales use fnvoring winds help
booat it along

Often the best time can bo made by
chanj:ing altitude to take ndvontage of lo—
cal winds, Instroctions may mad! "Fly the
first T) miles at T80 fetd, go up to 10,000
fect for 00 miles, and complete the balance
af the flight at TAM feet.” After such o
caloulation the aperations depariment can
tell to within a few minutes how long a
ftight gheuld last, As soom as the experis
hovawe b losg the plone will hawve to be
in the air they can gauge the amount of
fuel and oil needed, adding & reseree sup-
ply sutficient for slx hours additienal flight,
This fuel weight, subtracted from the teial
permissible band, gives thimm the eeact pes-
sible payloa:l.

Mext slep I8 10 phone the post office to
find cat hew moel mail is te be corcied,
Subiracting that poundage from ihe pay-
leadd lenves & balanes that con be used for
passEngois and expeess,

T eammand its seelal liner, Pan Amer-
fean hag traltned s corpe of men up le the
highest renking possible In aviation, BEach
captain holds the rank of “Master of Ocean
Flying Boais," To win such a tickel you
aturt with nothing excopt a college degree
wnd & teanEport Aving license, You become
an spprenbice pilal, starting at Pan Ameri=
can's Easfern Division base at Miomi. A
Hyer may need three to six years o elimb
to the highest rating. When he has gone to
schoal all over again with Pan American
and has served in the Caribbean constodise
zervice, he is given a junior pilst rating.
After evmminations he may be promoted to
a senior pilot for coastwise Aights. Then he
Ia transferred to the Pacific for tralning on
a trans=ceeanle clipper in the capaeity of
junior navigator or junbae Might office:
The reoct gtep s that of senlar pilod, of fiess
affleor, on one af the eomn clippers,

Moxi he ks iranslerred hack to Mismi and
ig glven conmnnd of o Sthorsky with the
raling of “Magter of Constwise Flying
Bante" MNext o the last sleg iz & velum Lo
the Pacifie where he becomes fimst olficer
an the permanand rum. Oue more exami-
nation brings him the title of “Master of
Oeenn Flying Boats."



