DOUGLAS 7el/s

By DONALD W. DOUGLAS

Fresident, Douglar Afrcraft Company, Inc.

EvHZET'T a bi=motored transport

streaked eastward from
Loz Angeles te Mew York in thir-
teen hours, four minutes, twenty
seoonds, it sounded the death
knell of three-engine construction
in commercial sviation and boost-
ed transcontinental transport fly-
ing speed 100 miles &n hour,

The flight distance of 2,609 miles
demongtrated that today it iz both
safe and feasible {0 Ay over wast
ocean slretches, wusing modified

T.W.A's senior pilot,
“5i" Morehouse, clipped
the transport time from
Loz Angeles Lo Nowark
o twelve hours, three
minutes, filty sevonds in
another Douglas, Then
Capt. Rickenhacker car-
ried thirteen passengers
on the first one-day,
round-trip flight for an
air liner between New
York and Mismi in the
same ship, On the re-
turn run to New York
the alrplane chopped
four howrs, twenty min-
utes from the previous
tramsport record by nio-
gotiating the 1105 miles
in one minute over sev-
en hours,

When Transcontinen-

Ingtrument Boord of Douglor Transport, and Doenold W. Deug=

tas, Ladt, with K. D, Parmentder Wha, with J. J. Mall, Floced

Eecend im Hondicap Bection &f [ondom-MWelhsurna Arr Roce,
Lldrmg haugles Plons

land alrplanes, The trip from California to tal and Western Alr, Ine, now T.WA,
Hawall is 2,200 miles, The span from Har-  came to us over a year ago with an order

bar Grace to Ireland is hat 1,80

for more than Eu:'l].r .a.i.:T_.].'-m{'-.s. 'I|'|.|.='_|.- wranbed

Sinee that epochal flight last February, transporls to cruise at 160 miles an houar,
records continue Lo fall, Only last Novem-  a top speed of 187 miles an hour oF more.
ber Capt, Eddie Rickenbacker, flying with  Also they asked us to meet these specifi-
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SECRETS of SPEED

cattons without secking speed
through lighiness st the cxponse
of alashod pay-load capacliy.

If cost us 32325000 10 produce
DC-1, the Douglas transport of
the February run. With that back=
ground, we furned o construct-
ing DC-2, the speed ship of last
November, We can produce the
DC-2 type ship commercielly io=
diay b approximately 380 00

There was no way to accomplish
these results by simply increasing
power. We had to tackle minute
elements of [IJE-E].:,IE-I} dﬁi.g::l and
all the refinements in atrerall englneeriﬁg.
Cormbating wind reslstance became an im-
mediate objective with absolute stream-
line the goal. Wind-tunnel tests proved
vou cannot get full streamline with a tri-
matored plane, because one of the engines

The Nose of o Douglas Tronsport, aond Fosslage Assesbly
Room of Douglas Aircraft Company Facfory

must go on the nose. Other experiments
found the efficiency point for trimming
Maps, established proper design for the en-
gine cowl, and checked for the most suc-
cessful type of fillet, We used three com-
plete sets of wings and made several radi-
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cal departures even in landing
gear, Drmwing up the landing
gear cuts wind resistance to the
point where you gain approxi-
mately twenty<five miles an
hour over any other srrange-
ment thus far devised,

Ancther factor we uscd to
gain speed was developed by
the MNutional Advisary Com-
mittee for Acsronautics. We
place the macelle which carries
each engine so that each pro-
peller is on the center line with
the wing. Thiz cuts the wind
resistance of the nacelle,

To further the streamline
ides, wo used m smooth sheet
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Evalutiopary Wright Biplane with Fleeible Wing Tips: Abowe, In-
turior of Da Lors Douglaos Transportd

POPULAR MECHANICS

with generous [llets instead of
sharp corners. I vou work with
metal skin instead of fabric
you can aitsin any shape vou
desire, 'With the old fabric sys=-
iem the “formers™ undernesth
affered restriclions of their own
which could not be overoome,

TI‘H" ||'|l:!|.iJ] W '.:I!'CE!':! i!-i |.|.|.||.':1]u-
JTINEE, T]:I'.F ."i I.'I.li'-‘.I‘IJ "a'i']l.l'l ]:I'.'-!'L'
aluminum on each side to
thickness approximating five
per cent of the thickness of the
sheet. This makes the wing
skin into & sort of 6 sandwich,
The aluminum coat has such
resistanee to corrosion that ads=
ditional paint is unnecossry
for land atrplanes nol operat-
ing in & sea areq,

The fillets are the covering
for the wing-rool of an alr-
plane, molding the wing Into
the fuselage. If they are gen-
erous and well-rounded you
get less wind reslstance than if
they are square or angular.

Another source of additional
speed is the supercharged mo-
tors. Hecouse air conditions
vary at different sltitudes and



POPULAR MECHANICS
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no single propeller adjustment gives max-
imum efficiency in all, we used propellers
of adjustable pitch so the angle can be
changed while in flight to conform with
the r].-l‘.'-nsit}' af the :]I'.:hu.-aphe:he,

When we start out to build an airplane,
we plan the cabin first and then build the
airplane arcound it. From the cabin wou
determine the size of the fuselage, The
rest of the airplane is worked out accords-
ingly, The aclual wing area depends upon
the landing speed, In turn, that landing
speed hinges upon the
maximum 1ift which the

onrport, and o 997 Momopdane, Fhooeeng
sl Application of Aiferons o¢ "Boalencimg Plane™
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construction. With landing flaps,
we can get nearly fGffy per cent
more lift per squere fool at the
angle of meaximum lift than we
can without Naps Thiz means we
can reduce the wing area just that
much and the less the wing area the less
the wind resistance and the greater the
potential speed,

The Haps on the Douglas transport con-,
neet at the lower surface of the trailing
edge of the wing so they drop downward
at ahout a forty-five degree angle. They,
extend from the inner end of one aileron
to the inner end of the other. These daps
are operated hydraulleally as is the land-
ing gear, both deviees working from the
{Continued to page 1ZTAD

wing will support in
pounds per square foot.
That maximum comes at
a particular angle that
cannot be specified arki-
trarily because it varies
with different types of

A Trl-Malar Tromipert wnth Lines faficating Shipatream from T hres Mo=
Pars and Showimg Why Noce Mater Jo Lese Eficiamt Than Ofhars d
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PO LAR MECHANICS

Twelve-Ton Flying Hotel Has Sixteen Berths

s

ey T

Brewing Shawr, fram Franf Fa Pear, Pilafe' Cabiap Mail-Experess and Commizrary Campantmank; Tua
Swdvams with Rerrtks Mads Upf Tue fectisny for Dy Travel; Devising Pibimi sl Luggaie s

By night a great {lying hotel with upper
and lower berths for sixteen, by day a
twenty=four=passenger hooury liser reck=
ciing through the mir at top epeed of X3
millos an hour==suckh ig the Intest Dovglos
sleeper wranaport plane, o fleet ol which is
Hemg bttt fof Amerncon Alrlines. The
twelve-ton ship, a low-wing twin-engined
moncplone built on the lines of previoons
Deauglas transporis but more roomy, has o
cabin seven feet wight imches wide and
gis Toel six inches high, accommodoting
faur spacious pagsenger comparlments on
each zide of a center nidle. For day trawel
eich compartment has facing seats) as a
sleeper, the back and boases of the seats
farm elght lvaoe berthe that are gix feet

five inches long and dhirtysfve inches
wide. Upper berihs are twenty-pine
inches wide. Dropping down from the
el of the cabin, the “uppers™ are acces=
aible by steps and ave provided with aie
by an exiea slal abave the cabin window,
Separate dressing rooms for men and wo-
men are lecated ai the rear of the ship
In fremt of the cobin ks a complete come-
missary equipped (o serve mare elabaeale
mmeala than farmerly, and to keep focd and
hevernges hot or eold indefinitely., The
ship's length in wixty-flve feet, its wing
apan ninety=five fect. Besides bopgape
racks in the compartments, there s lug-
gage and mall space ni the rear of ihe
fuselage and opposite the commissary, Aus
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Latest Airliner Combines Speed and Comfort
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Roigle ; Noie Absence cf ObMbructions in REMPEr

Capahle of a .‘-.[lmzﬂ af Z10 mles ap 8000
fect, o new airliner fat wse on Transeon-
timental and Western Air lines has o loned-
ang specd of less than sixty miles per hour,
The passenger cabin 13 vnusoally silent, as
quiet a5 the average Pullimen car, ena-
bling the passengers 1o carry o CONversa-
tions wiathout raizing their voices, The
foarteen seats are adjustable to any com-
fortable position and may be veversed if
passenpers care to ride face to face for
playing cards or talking. An ice Tt
and service cahinet permit the serving of
menls Tn |;|'||_= amr, The '|,11'|1|11'1' is mnned
‘hlt' L ]h;:l.ll..‘\- whinge I:IH"I-:1I-1! T ur||_1||'|1m|:'|
with all the modern ingtruments for safe
acral navigation, mchuding  radiophone
tranzmitter and receiver, The all-metdd
wings aml fuselage are perfect examples
i.b!- x'rﬂ'anﬂ'in'in;,;, L:lru]iﬂl.; wheela are fe-
tractalle inte the engine nacelles. While
the preat tranaport i8 poyered by two FO0-
horsepower motors, it caa take off, fly for
long distances and land with only one mo-
tor running. In tests, one motor propelled
the ship from take-off to 9000 feet alti-
tude, then across country 250 miles at bet-
ter than 100 miles per hour, to Tand safely

Which Will Be Used on Transcontimential and ‘Western Air

Cakin; Eitker Mosor Iz Capahle of Propelling the Ship

while overloaded. One feature of the ship
is the abondance of head room, Anethor
g the ghsence of alsle obsiructions,
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High-Speed Airliners to Join Two Continents

Fournesn-Fasseyigér Trabsport Flane Wihich Wil Epecl Up Bervice over Pas-Americen Alrways; Shipa Like
Thia Can Opeeate at Alsitudes of 30,000 Feetr st Specds of 200 Miles Per Hour

Pan-American Afrwavs fis ordercd two
pew types of transport planes which will
B gpseel Lo gpecd up the service between
thiz COEnLry ||.1|.|_| ||-':-i1:'.~. im Cemtral and
Soutls America, 5% Douglas transports
have been ordered, each powered by two
-:|||-:'r1'|1.;.rg-:_'-’. ..'-'Illl-!'lnrw:ml.n--_ mertors and
capable of operating at altitudes up to
ﬂu.‘.:ﬂﬂ feet, These |;||:||11_'-c. will :|'|.:|.' over I;|'|1.'
highest ranges of the Andes mountains af
a speed of 20 miles per hour, carrving

IGuricen passcnEers, & crow of three and
LAVER powndds of mail and express over the
north aml =outh international route by
way of Mexico and Central America and
ot dowen the coast of Somtli Amerien. Six
Lockliged twin-engined transports also
have been ordered. These [nl.'||'|-:_'-' will have
o top speed of 215 miles per hour, a cruis-
ing speed of 185 miles per hour anmd will
carry len passengers, 4 erew of two and
half a ton of mail and express.



