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Drawisg al isterier af Comalidabed’s torrfan of tranecoranic abr iner. Nats the dowble-deck
errovgement and lumariens arcemmadafions, rery simiar fa éhase af eoran liners

Thoe mow alrplamss msde poasible by these
engings actually dwarl the present glanis
al the alrsaya, The pow DC-4, te be
lnunched soon by the Douglas Airplone
company, wins assembled like o ship, in a
sorl of dry dock.

The DC-4 has nearly three times the
gross weight of the big Deuglas transporis
now in service. The foursmotored plone
hns a wing spread of 130 feet. Its fuselage
s nircty-seven feet long and it stonds
tweeniy-four feet high. It will carry foriy-
twao passengers and o erew of Gve, as well
as three ond @ half tons of mail and ex-
press. The plane will have a top speed of
around P37 miles per hourat 8,000 fget, o

eruaiping radiue of 2,200 miles, and n serv-
fpwr vobling of around 23,00 fesf, The plane
wirigha G5, 00 [.H.IUIHJJ-I fuu;,' landed  mnel
will bz able 10 cross the continent wiith
only one slop. Research, engineering, and
consiruetion costs on this first giant amount
to one ared & half million dollars. The plane
was bailt at the foind order of the fve lead-
ing domesise air lines. The ides of this
united action is to develop o standard type
of super-transpori.

Insiesd of s=tling down on o iail wheel
in Innding, the DC-4 will land level with
the pround with its tail remaining in the
air. The plane uses a retcactable tricvels
type of landing pear that employs o noss



Tom: nooe of Mantin's canserd af francatlanblc s fnar. Baf-
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wheel instead of a tail wheel. The two
hupe main londing whesls are fwenty-=is
Tl spart,

Tnstesd of a conventional tail the plans
has iriple verfical {ail surfaces. The new
arrangement allows betler control with
half the power plants nof operating. The
horizomtal aitfuil surfaee of the toil proop
iz about the size of the wing of o small
bember, Contral surfaces are 5o large that
manual contral by the pilot is augmented
by bypdraulic beaster pumps. Some of the
confrnl cahles ape mearly ane-half inch in
cinmietor, For the first time in 2 lorge air-
plare, flot Rush-type riveds are gsed in
fastening the auter metal skin, materially
reducing reslstance.

To make sure thelr caleulations provide
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the needed salety factors Douglas
engineers EII'!'r.I ] meape 1nnE
10 major physical tesls and ap=
arnxlmately 100 minor tosls be-
fore eonstruction really started.
Hunidreds of thausands of dallnes
were spont an hulding up vidal
parts of the plone and then test=
ing them to destruction. The spe=
cial anti=freat laminated oloss for
the cockmlt windows was subject=

ol B N St L res o |.I:J'|:, eli-

grees belowy zerp 1o make certain
that it remaln transparent under
enlieme conditiona,
ﬁppﬂl;:l:luhll}' m:mjlﬁﬁl_w5 al ml_ll;.ujlﬁl.-
timpgs, aed sheets, exclissive af rivels, wene
wsed {o huild the plane and nspeciars sto-
tiomed in the dry deck approved every part
before it could be added to the strueture
The lighting and other secondary power
reqqairemnendis are se heavy that aaxiliary
engines instead of batteries are used for
the circuits. These air-cooled auxiliary en=
gines drive altermntors furnishing enough
80-rycle 110-volt current to light a huge
office building., They aolso opermate vaouum
pumps for instrument-cperating vacuum,
provide pressure for the des=ioers, run a
hydraulic pump for the autopilot, and fur-
nizh premurs for the main hydraulic sys=
tem that cperates the air flaps, landing
pear, and the minor hydraulic units. The
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maln cabln space, slxtcen upper
gkylights, and two portholes
Space benenth the cabin floor is
used for boggege and express,
prividing maore room thon is

awallable in many large sized
trueke. Pravisions are o he made 7
far i|'.-_'.||||i||!: RIP-OTRRIEEsIng '
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Ab the ot (v a oo of e
“basrement™ of @ ropar-
alrdlesr. Mera, mndar B
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are mouanted all enpine operating bevers
Throttles are duplicatesd on esch side of
thiz pedestal zo thet it iz nol necessary for
wither mam io reach across if. A thicd st
behind the pileds iz provided for o Aight
engineer, who also has access to all engine
confirols and who Lhis can reliove the By-
ing crew of all engine aperating problems
Four single engine fuel syslems are pra-
vided, each engine having s cwn 100-
gallen tank of high octane fake-all fual
and iz own 20-gallon tenk of eruking
fuel. One main selector swilch on the en-
gine pedestal changes over all the tanks in
ane malion. In addition, supplemental by-
pass levers make it possible to route foel
fram any of the tanks 9 any of the engines.
ine-dri fuel pumps are supple-
miented by hand pumps in the cockpit. To
make certain that this lorge fuel-delivery

system iz foolproof in every respeci, the
eapineers conducled comprehensive Lests
wilhi & full-seale mock-up. They even had
to make allowanoes for such conditions as
the rearward aceeleration of fuid in the
fore ame aft Fuel lines duricg iske-off,
which in some svslems resulls in & tem-
purary drop in fuel pressure at the car-
burelors,

One problem mapgnifted by the size of
the plane bad 1o do with the engine con-
trol system arrangement, Each af the aut-
board engines is sevendy fesk away from
Ehe cockpit, yel it musi e o conirol
adjuriments sz rapidly and easily as if it
were oaly a few feet away, A combination
of push-pull rods st each end, connected
by cobles siretching through the wing,
was found to be the answer. In cases where

(Cantinued 1o paps 12TA}
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nufomatic controls are used in the enpines,
manial over-ride conirols are attached
for pasalble uee from the cockpit n emer-
gancdes,

The power of aviation engines ha= beer
climbing upward for years. In 130 the
Pratt & Whilney Wasp was raled at 43
horsepower but todoy the mme engine de=
livers G0 horsepower with hardly any
chonge In slze. The increased output ks due
to Improvements that inslode refinement
of exlinder design and higher compressian
ratlos and supercharging, Theee last twa
tmprovements are passible becouse of the
hetter fuels tlnt are availakle today and in
turn permit & higher number of enging
revalutbons per minute, which resulta in
groater horaepower.

Other englne Improvements inelude hal-
low vnlves filled with sodium to promode
coollng, tougher allays that are better nhle
by withstamd s |:.iu:hur erank rq'll'u:"ﬂu. anid
rodiesigned fins on the pir-cooled cylinders
which logether with pressure balles that
force the alr to circulate between the fins
pesalt In batter conteol of engine tem-—
peraturos,

The trend in engice deslgn soems 1o bhe
toward more and smaller cylinders, pro=
viding & smaoother Bow of power with less
vibration. The two-row rmdial eogines are
a development of this trend, as well ns an
answer to the ery for greater horsepower.
The new H-2180 Twin Hommet, mode by
Pratt & Whilney, is a fourteen-cylinder
twin=row radinl with & displacement «of
Z1B0 pubic inches Four of these are ln-
stalled in the new Douglas DC=4,

Ewven more powerful than the Twin Hors
nets are the rew 1 500-horsepower Wright
Cyelones of similor radial type that are
hakng wed Lo power the mew Boeing four-
engined flving boals that carry seventy-
Ui pRasengers,

Today the engine manufactures ane
warking an engines of even larger borse—
power. The day of the 25MH-korsepower
atreraft ergine b alvsost in sight and when
such power gplants are available Barger
aireraft than ewor will ke poasille.

[ Send return postage to owr Burese of In-
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HAIR
Stags Heatly Combed

Costs bt a few conls Ui use
—a bottle lasts for months

]-“| YOUR HATR difficult to keep in place? Doea
it lack surral ghoss and et [t s very casy
to give |t that rich, glossy and orderly appear-
nnee & easenien] te well-groosmed boye.

Juse ruboa linthe Glostora through your hair
e o Dwice & week — or alter shampoaing, ol
your hadr will then stay, each day, just as you
coinkly or, Cilgmbora grves yvour hait that motaral,

[ rich, well-proomed &fect,

wabim] of Peaving ot stiff
and artilicial leoking
e waxy pastes and
erisms da,

Try del A bargo battle of
Glestore eosta luat a trille
ar any drug slone,

Glostora

FOR THE HAIR



