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Development of the Transports

by ROBERT H. RANKIN

The rapid development of the commercial airline fransport plane is a mighty interesting story which has beaen well handled
by the suthor. The engineering genius expended in the design of commercial craft stands unequalled by any other branch

since the Wrights gave the firal prac-

tical airplane to the world. Simee
that time, more than 37000 planes and
at least 53000 zirplane engines have been
produced.

No art, science or imdustry has pro
gressed as rapidly as the aviation indus-
try. Commerse, the pulse of o moosd-
ern civilization, kas demanded speed aml
aviatiom is the sale answer to that de-
e

The story of aviation's progress is
mirrared to & very great extent by the
development of commeresial mir trans-
poriation, OF course, the Waorld War
was responsible for the first greal expan-
skom En aviation bat, with the end of tha
canfliet, there was a sharp recesasoa
brought about. This recession or “slomp™
wis checked by a few manufactarers and
operaters who, with a faith in the pos=i-
bilities of the airplane asa factor of trans-
portation, kegan the development of what
s today commercial aviation.

Up until the year 1926 there was
little or oo development in the field of
commercial aviztion and most of the
planes flying on the then existing coms
mercial routes were powered with war
surplns engines.  Little attention was
paid to the comiort snd convenience of
the abr traveler and every timo & per-
gon wished 1o make a telp by ale he had
it aqecxe himscll into a cambersome ly-
ing suit, perhapa buckle on 3 parachute
and, then wait until the plane’s engine
was started and warmed op.

The majority of the flying fields were
in poor condition and almost any level
cow pasture was dignified with the name
of airport. In short, commercial aviation
in 1926 was, for the most part, an experi-
ment. In this year there were sonee 19
eommercial operatars, the most of them
Teeing amall, private enterprises.

IT has been more than thirty years

of engineering.

And bere ba ihe Beslng Menomall, ihe sontstnndlng sesantlon of 1831,
wof iha pressni Hosing 243-D employed on e United Alr Lines and slsewhere. The Mano.
mull was ibe Arsl suecessfnl saosilisklin ever Bulb

Im 1927, there was a gencral expansion
of the aviafion industry, and commercial
aviation began to slowly emerge from
the experimental stage. Regularly sched-
obed routes bBecame a reality and airline
operators began to feel the need of im-
proved fiying equipment. By the end of
the year there were some 13,028 miles of
airways. in this country, two-thirds of
which were equipped for night fying.
[ate im the year, feeder lines were being
developed to connect with the main
rosutes.

In spite of this expansion, it was nat
until the following year that any forward
step was made in the design of planes
for commercial ase. Early in 1928, the
first step was made when Boeing Intro-
diced its model d0-Bd on the Chicago-
Zan Francisco division of the Boeing Air
Transport Kowte. This ghip, a develop-
ment of the earlier mode] 40, waz 3 hi-
plane type. Welded stesd tubing was used
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in the fuselage comstruction, while the
wings were huilt op with spruce spars
and ribs, the entire structure heing fabric
covered. The plane was fitted with a
cross-axie type landing gear. It had pe-
commodations for four passengers, and
powersd with a 523 hop. Prait & Whitney
Horoet it showed a top speed of 133
m.p.h.

During the year [929, the safety and
comfort of the passemger was given seri-
ous consideration for perhaps the fred
time. Chairs were stodied and changed
to the end that the air traveler might
ride with more ease, The artlst was con-
aglted with the result thae cabin interiors
llltfalr'll: the lagt word in imlerior decora-
tlan

The scicnce of the radio engineer and
the weather burean expert were brought
into play to make zafe flving 2 regular
[actor on the varous systems. Standard
efurpment on the larger planes incleded
reclining seats, lavatories with provisions
for hot and cold water, forced ventilation
and heating, insulated and sound-proafed
tabins, large windows fitted with nom-
shatterable glazs. and dome and ceiling
lights.

During this time the Keystone Patri-
cian wae placed in service, this crafi
was the [argest buallt during the year. It
carried 18 passengers in addition w two
pilats and had & wing spresd of M feer,
Welghing 15000 pounds fully leaded, the
plane was powered with three motors and
had & Aving range of some six hoars.

Then, Tony Fokker offered the F-140,
a lousieen passenger, tri-motor job and
the F-12, a thiriv-fwe passenger ship,
powered with four P & W Horoets
mounfed i tandem. This eraft tock the
place of the Keystone Patrician as the
largest plane im this country, In addition
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10 these two planes, Fokker was also pro-
duacing his smaller, gingle engined Uni-
versal and Saper-Universsl jobs, These
eraft employved the uanal Fokker con-
sfruction with laninated plywesd wings
and Fuselage built wp of [abrie covered
welded stee]l mabing, Glean Curtiss at
thie fime brought oul the twenty place
Condor powesed with two geared Cartiss
Conqueror engines. This ship was the
forerunnes of the Curtias "flying Puil-
mana” weed by the American Alrways.
The Boeing comcern now (laced their
fourteen passenger model B0-A on their
airways, while in the feld of the smaller
transport, G-'uik'ppt Bellanca was pro-
ducing an efficient cabin mosoplane jab,

It shomld be mentioned here that oo
attempt is made by the authar to list all
the different makes and types of trans-
ports huoilt. Such mention would &l =
good sized volume, Only the most owt-
standing makes and mpdels are men-
tiomed in this article.

Dhuring this same year, the New York,
Rio, and Buoenos Adfres Air Line maugn-
rated a passenger service between the
Americas using twenty place Conszoli-
dated Commaodore fying boats, and Fan
American extended their service, nsing
Zikorsky 5-38's.

The 5-38 was one af the first practical
amphibians developed and it was the first
of the pow famous Sikorsky line of am-
phibians. Fitted with two 400 hop. Pran
& Whimey Wasps, the crait carried
twelve ppssengers at a high speed of
pomae 125 moph Witk the 5-30 gs the
niacleus of thefr equipment, Pan Amerl-
can started their service between North,
Somth, and Central Americs,

The year 1930 saw an extenslon of afr
service over the entite United States and
the rarious countries in South America.
Few new iypes of iransposts  wers
brosight ot during this peslod, bat many
changes were made in varlous wars o
the designs employed in the existing
models with the result that in general,
transport design showed a marked im-
provement. Special mention most be
made of the Ford all-metal planes at
this time. These ships which were huilt
in a series of different models of bath
single engine and tri-motor types, were
put into service on many of the nation's
leading air ways, So well were thege “tin
peese” designed and built that it & only
recently that they have given way to
modern ships.

Im 193] probably the most cutstanding
ship bailt was the Boeing Monomail.
This craft carried -five passengers and
more than 500 pounds of cargo. It was
powered with a Pratt & Whitney Hornet
and it made 3 top speed of arcund 140
m.p.h. and it is historically moportant as
being the first soceessful smooth metal
akin commercial plane ever buoilt. It was
alan the firat commercizl job to he fGerad
with a retractable landing gear and it
wae the forerunner of the Boeing 247-D
transpart and the Boeing 399 giant
bomitser. Thiz year alio saw the improre-
ment of the various models offered by
Foldker, Beltanea, Ford, Cartiss, and 5i-
karsky,
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The Burgess-Dunne Auto-Stable Plane

DH':H upon a Hme, mveniors and de-
signers made really serious attempis
al producing safe stable planes—helieve
it or not, Instesd of seeing how many
h.p, they couald tuck away in the nose of
the plane, they devoted a lot of time fo
the problems of stabillty and salety.

FProminent among the early sell-stable
plants was the Enpglish Dunne Arrow,
txter 10 be known in ihis couniey az the
Burgess-Diuanne Arrowhead. This plane
wae of the “inherently aiable” type with
its surfaces so arranged that fofl com-
peneation for rolling, diving and vawing
was bailt infa the ship without the as-
sietance of any antematic doolickers or
delicate Enstraments,

In the frst place, thers was & ire-
mendogs amount of sweephack ao that
the planform was that of an arrow with
an apex angle of about M-degresa, This
gave the required fore-smd-ait stability.

lnmsé wiih & 130 &L

Img gear s nb
A Borgess-Danns taking off. Nele the paslilen of the pilot es the sxirems froni wing spsx,

Balmson enging delivered o ke
o ths fop of ihe holl. BELOW,

The angle of incilence decreased to zero
at about the center of the wing, becom-
g strongly megative at the tips some-
what after the zamonia leaf style. Tre-
mendous vertical curtains at the rear
compensated for yaw so that the whole
affalr was highly stable againat any or-
dinary atmospherie disterbances.

But, as so frequently happened, the
chip proved oo stable for comfort. [t
was stable 1o the point of “bullbeaded-
ness" s that it strongly resisted and
resenbed sny effort of the pilot to gaide ik
T sharl, it was: so “Hf” on the con-
trals that it fought the pilot

Loss of maneaverability and speed are
two of the most sericus charges that we
can bring sgainst the inherently stable
plane as we mow koow it bt thess are
secondary fanhs that are subsidiary to eta-
bility and safety in Bight, at least as far
&8 privately owned planes are concerned.
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Transports
{Cendimied from page IH)

Im 1932 night Avieg operations amd
services were extended and schedubes
were generally speeded up. Bellancs of-
fered the [2-13 place MAirbus, and the
Ford 16 place model 5-1) went into regu-
lar service on the airlines. The reliable
Stingon meodel U trimotor, an 11 place
high-wing monoplane was made avail
abile, aa was the 7 plaze Lockhesd T1L.-1
In additon, the Curtiss-Wright organi-
zalion developed an pmproved iransport,
the T-32, from the alder Curties Condor,

The greatest evenl of thid peciod was
the acceptance by Pan Anserican Adrways
of the Stkarsky-5-40. This ship 18 the
largest amphilbian ever buslt. A mono-
plane amphibian of the same general type
as the other Sikorsky amphibians, the
S5-40 carries thirty-cight passengers in
addition to a cargo of mail, and powered
with four Hornet engines it has a tup
apeed of better than 130 mph. and a
criising range of some 500 miles.

The wearas of 1931 and 1034 bhrought
somte of the grehiest advancements ever
made i cofmmersinl aviation, Speeds of
from 150 to 200 milcs an hour were &n
aceepled thing and all transport planes
of the period showed a high degree of
refinement in stresmlinimg and an im-
provement im stability that wag an-
dreamed of fve years bedore.

In the Beld of the smaller transport,
Stinzon broeght aout a ten passenger low-
wing tri-mator. while Loackheed broaght
cut the 12 place Electra, a ow-wing
manoplane job powered with two Prat
& Whitney Wasp Juniors. Geperal Avia-
tion offered the GA-43, a ten-place mona-
plane fitted with a single Wright Cy-
clone, and Bellanca offered an improved
wersbon of the Airhus in the Ajrcruizer.

Dering the early part of 1933 the Boe-
ing 247 was pleced on the routes of
LIndged Adr Lines and for a year no plane
cotibl equal its speed, eficiency, and com-
fort, Then, in the early part of the year
1934 American Airlines placed the miech
improved Curtizs-'Wreight Condor  on
their Toutes and a real race for saperios
equipment began as Eastern Alrways
placed the new [louaglas transport in
gervice in their system. Io addition fo
securing the later developed WValiee,
American Airlines, now conteacied fos
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the new Danglas ships, as did Transcon-
tinental & Western Air. To combat this
competition, the Baoeing 247 was im-
proved and the 247-T} resulted. These
plames are still just about the fast word
iIn commercial FanEporiation,

The Boeing 247-I1 is an all-metal semi-
momskEsngiee monaplane powered with twa
550 hup, supercharged and geared Wasp
engines fitted with three-bladed com-
tredlable pitch propellers. In addition 1o
ten passengers, the oraft carries & crew
of three and a carge of mail and haggage

The Douglas DD transpoms are the
resalt of long and careiual ecientific aero-
navtical research. Powered wilh either
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twao B & W Homets or two Wright Cy-
clones, the ships represent an oststanding
achievement in the Reld of commercial
trameportation. Like the Boeing 247-D's,
the Douglas ships are low-wing motc-
planes with retesctable landing gpesre
The last of this triad of fast transport
manmcplanes is the Vaoltee. Although this
craft is a low-wing, all-metal monoplane
as are the Douglas and Bowing, the Val-
tee b6 mnlike them in that it is powered
with a single engine. Fitted with &
Wright F-Z Cycbone, the ship attains a
speed of 235 moph, with #e fall load aof
cight passengers, two pilots, and 340
pounds of madl and baggage. Dise o ks
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