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ATR TRANSPORT
12 April 1046,

DR, SNELL:

I must apologize for not having distributed an outline for this
lecture, but I have been away on a two-weeik trip and Just returned the
other day. However, I shall try to emphasize the major points in such
a fashion that they will be readily apparent as I go along.

Our subject 1s "Alr Transport”. Let us look at the principal
characteristics of alr transportation, the same introduction that I used
" 1in presenting the -dlscussion of motor transport.

First, air transport consiste of unit transportation, meaning that
an indivisable unit is used and when capacity of that unit is reached
another complete unit with crew and powerplant must be provided. This
compares with the traln type of operation characteristic of rallroads.
There have been attempts, as you know, to use trallers in the form of
gliders for certain militery operations. Considerable success has been
achieved, but so far, commercial transportation has pot used that method,
probably because of reduction in speed, present small volume of business,
higher cost and the problems of experimentation in general, Tventually
the industry may experiment with aerial trains but so far it has tended
to ignore them,

A gecond characterigtic is speed, unquestionably the most impor-
tant characteristic of air transport. Here are some recent speed
records, most of which, I lmaegine, are famillar to you.

The Douglas Mixmaster XB-42, which had a "little trouble" after it
arrived in Washington, left Long Beach, Callfcrnia, at. 1:22 P.M.,
Eastern time, and landed at Waphington the same afternoon at 6:39, an
elapsed time of five hours and 17 minutes, an average speed of U32 miles
per hour for a nonstop flight of 2,295 miles. While 1t was not strictly
a commerclal plane, the commercial version is designed to carry 48 pas-
sengers and scme cargo and the Douglas Company hopes to have 1t ready
for commercial operation shortly.

The Boelng C-97 Stratocruiser, prototype of a 100 passenger four-
engine transport commercial version of the famous B-29, flew nonstop
from Seattle to Washington in six hours and three minutes.

These ships are forerunners of what 1s coming, in the field of both
passenger and cargo transportation. Crulsing epeeds of 300 miles per
hour will be common even with planes in local service. The speed of the
alrplane is even more outstanding over difficult terrain.

Here 1s an interesting fact gleaned from military experience. Some
of you may be famillar with the Port Moresby-Buna area in New Guinea.
Between these points, a good transport plane took twenty minutes; it
took two weeks by pack train. From your own experlences you can cite
probedbly hundreds of similiar examples.
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The speed advantage 18 especlally noteworthy commercially in such
areas as the Andes, Rockies, Alaske, China or similar reglone where
ground traneportation is extremely primitive, or almost nonexistent;
in such areas the airplane has assumed a predominance over forms of
ground transportation for every kind of commodity movement that no
other form of transport can equal. Although costs are high, ground
transport is costller.

A third characteristic 1s that of terminals generally inconven-
iently distant from commercial centers and terminals becoming increas-
ingly costly and elaborate. Such dilstant locatlion forces extenslve
reliance on ground transport, making it essential to ailr transport at
the present time. The airplane does not' come up to the loading dock
as do railroads, trucks, or steamships, in most instances, and that
means some form of ground transportation must be Iintroduced for almost
every operation. Ancother airport problem 1g that, under the present
form of alr transport, long runways for landplanes or water areas of
consideradble size for flylng boats are needed, which results in extremely
expensive terminals, As the volume of air transport grows, the cost of
terminals will grow until we have a problem faced by the railroads,
namely, high termlnal coste., As volume increases the Nation faceas a
vast expendifure for terminals which may make air transport anything
but a cheap form of transportation.

Most of you know of the Idlewild Airport now under construction dby the
City of New York. It will cost somewhere between two and three hundred
million dollars, avproximately the same as Pennsylvania Rallroad Termi-
nal and approaches. Other airports in other narts of the United States
will reach comparable figures, which means for more than 6,5C0 ailrports
a tremendous expense.

So much for these two terminal factors, expénse and distance from
centers of traffic origination.

A fourth factor of importance for air lines 1s that maintenance
needs per unit of work performed are greater than for other forms of
transport.

It is hoped that as the airplane dsvelops, as designers improve
the extremely complicated motive power now used, 1f, perhaps, Jet planes
or rocket devices of some kind may be Increasingly used, that the neces-
slty and cost of maintenance may decrease.

Analysis of the overseas operations of such an operator as TWA, in
the service of the United States Army, indicated that the average plane,
even in most intensive shuttle service, was on the ground about 15 hours
per day. In other words, out of the 2h-hour day, planes were actuaslly
working less than 50 percent of the time. Compare that with the per-
formance of trucks or high-sveed rail equipment or the best type of
ocean vessels and you will find that airplane availability is consider-
ably less than competitive forms of motive power. This does not mean
that 1t cannot be more; 1t merely means, at the present time, that main-
tenance standards are such, the safety factor 1s such, that planes must
have a greater amount of maintenance and attentidn to fly safely.
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Many of you also may know of the record made by the service air -
lines. after VE-day and VJ-day. As soon as most of the skilled mein-
tenance men were pulled out by demobilizatiorn, promptly the number of
sccidents to Army and Navy planes jumped alarmingly. In other words,

skilled and constant maintenance is necesgsary.

Another characteristic 1s that of flexitility, being able to go
virtually anywhere by any route. I emphasized flexibility when lec-
turing about motor transport. Actually the flexibility of an slrplane
is potentlally as great or greater than that of highway transportation;
but becanse of the necessity of extensive alrports and maintenance
requirements, actual flexibility 1s not so great as that of highway
transportation. Airplanes must have terminals. As for highway vehi-
cles, they virtually can go anywhere, pick up anywhere and unload
anywhere. :

The sixth charscteristic is that of manpower requirements. The
statement has often been made, with more or less accuracy, that for
every man or pllot in the alr, at least eight or nine men are needed
on the ground; and while it mey not be as true for alr transport quite
to the extent that 1t 1s for combat planes, the manpower requirement
is stlll present. One of the major problems of the cergo airplans,
at present, 1ls to mechenize and improve the handling of freight. There
are also some uneolved problems of passenger loading and unloading.

Another characteristic has to do with the eirplane’'s lack of
capacity. I am not enough of an englneer to discuss extensively with
you the problems of increasing pay load relative to the amount of
gasoline and the total welght of the plane, but, at the present time,
you must consider that a plane like the Constellation burne somewhere
between thirty-five hundred and forty-five hundred gallons of gaso-
line in a transcontinental flight. Such fuel weight cuts down cargo
capaclity, and if it flies nonetop, its pay load is even more materially
reduced. The Constellation is at present a poor cargo plane. Lockheed
has designed a belly tank for cargo that can be attached and detached
quickly. So far as I know the really efficient low operating cost,
high cargo capacity speedy plane is yet to be produced.

The problem of fuel and manpower requirements is illustrated by
the following example: the problem of moving 1€0,000 long tons of
cargo from San Francisco to Australia, about 6,500 nautical miles.
Using EC type ocean vessels 4 ships wlth 320 crew members would suffice,
consuming 155,000 barrels of fuel oll. To fly the same tonnage using
C-87 type planes would require over 10,000 planes, 120,765 members of
flight crews, and 85 ocean-going tankers to supply the 8,996,600 barrels
of fuel needed for the planes.

Other planes, like the B-24, which was extensively used in cargo
gervice in the Pacific, carried as little as two and three tons. It
was not designed as a cargo plane--but was modified and used as such
becausg of lack of anything else at the time,
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Some of the new shipa that are coming along, like the Stratocruiser,
are better performers; here are some of its characteristics. These are
estimates by the manufacturer, and, of course, have to be taken with some
reservations until more operating data are available.

The direct operating cost for the standard passengsr cargo version
of the Boeing C-97 or 377 or B-29, commercial version, is estimated to
be about ten cents a ton mile for all ranges from 300 miles to 2,300
miles. The estimated direct flying cost curve starts at about 9.7 cents
per ton mile for a 300 mile range and drope to 8 cents a ton mile for a
1,300 mile range, assuming 100 percent maximum range speed for longer
distances; this is assuming also 130,000 pound takeoff weight, meaning
the total weight of plane, cargo and fuel.

At 1,7C0 miles the cost curve rises slightly; 1t approximates
ten cents a ton mile from there to the 2,300 mile range, and twenty
cents a ton mile at the 3,600 mile range. Now note those greatly
increased costs per ton mile as soon as you get longer distance range.
Obviously the difference is the fuel that must be carried. That 1llus-
trates the point made as to limited capacity. .

At 140,000 pound takeoff weight, the cost per ton mile is some-
what lower. Maximum pay load, under varying conditions, ranges from
30,000 pounds at 500 miles to 11,650 pounds for 4,200 miles. The
Boelng 377 is a plane designed to operate somewhere around the ten
to twenty cents per ton mile point, which is a pretty good immediete
obJective for cargo activities.

Another plane 1in the cargo fleld is the so-called Falrchild
Packet or flying box car. I do not have much in the way of Cperating
data on it, and not many of them are 1n operation. As you may know
the fuselage 1s square, and has a cargo capaclty of 2,870 cubic feet, .
which is 93 percent of that of an ordinary railroad box car. Because.
of the square design and wide opening rear doors they are easy to
load, have good cargo stowage characteristics, which the average .
cylindrical fuselage type of plane does not have.

There are other planes such as the Mars Flying Boat which made
some remarkable records. A typical example--in a flight to Brazil,
the Mars took off with a gross weight of 148,500 pounds, cargo load
of 12,774 pounds, five passengers plus crew, flew nonstop to Natal,
4,250 miles, average speed of 146 miles per hour. Note that, conm-
pared to the total of 148,500 pounds, cargo amounted to only 6.5
tons. Where shorter hops were made, the cargo record was better.
According to the Navy, the direct operating cost of this plane, with
no depreciation, interest or overhead costs being included, has been
about six cents per ton mile. The new commercial version will operate
even more economlically and be a more efficlent cargo carrier.

The famous Douglas DC-4 Skyraster will carry somewhere around
14,000 pounds, maximum cargo capacity, depending upon what other
equipment it has. It will crulse consilstently about 200 miles an
hour, and, at the present time, 1s the favorite cargo plane of the

-l -



U. S, air lines. There are various reports as to operating cost; they run
between 10 and 15 cents per ton mile.

We can conclude, then, that compared with other forms of transporta-
tion,’ air transport has the characteristic of being high-cost transporta-
tion., We have a tendency to overlook that fact because of the tremendous
volume of cargo flown to all parts of the world durlng the war and, to a
certain extent, still beilng flown under peacetime condltlcns, Pactors of
cost were ignored during the emergency; e.g., flying steel pipe for a
retroleum line from Burma to China, We do not ordinarily fly that sort
of materlal in alrplanes because cost on a commercial venture would be
campletely out of line and we simply could not afford to fly.

Very little data have been released, at least that I have seen, on
actual costs of the Air Trangport Command, or N,A,T.S. operations. Such
costs would mean little commercially anyway.

Cther characteristica of air transport are: dependence upon ground
transportaticn for pickup and dellvery: great dependence upon the Govern-
ment for construction of airports and flyways, and developmental research.

ILet us turn now to scme cof the actual statistics of United States
alr transport operations. Scme of you may be Interested in the perform-
ance reccrds of scme of the dcmestic carriers. American Air Lines 1s the
largest, In 1ok5, 1t flew 47,802,000 revenue miles; carried 1,300,000
passengers; and route miles were 7,854,

The second largest domestic alrline is the United Air Lines with
40,101,000 revenue miles; 772,000 revenue passengers; 599,000,000 revenue
passenger miles; and 6,018 route miles.

The third one is the T.W,A., slightly smaller than the other two,
with 31,874,000 revenue miles, 556,000 revenue passengers, and 513,039,000
revenue passenger miles.

The fourth carrier 1s Eastern Air Lines, wlth 27,333,000 revenue miles,
896€,545 passengers and 466,799,000 passenger miles.

The fifth in size is Northwest Air Lines. Frcm there on they drop
very rapldly in size and in performance statistics. The United States
domestlc alr transport field is thus dominated by four large lines, filve
if you care to include Northwest, with the rest of them comparatively
small, Scme critics profess to see in that scmevwhat of a danger in
competitive matters, but that is not our concern at the mcment,

Here are scme other statlstics that may indicate that the "little
boy" of the transportation ficld is growing vp very rapidly; he is no
longer a Jjunior member of the trangsportation family; he is getting to bs
bilg business. In 1040, the total number of revenue passengers in U, S,
flying, excluding duplications, was 2,240,000, Ilast year, 1945, the
number was 5,138,000, And if it had not been for war conditions, that
figure would undoubtedly have been higher. 7The revenue passenger miles
grew frem 861,000,000 in 1940 to 2,831,000,000 in 1945. The ratio of
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revenue passenger miles to available seat miles jumped from 58.56 in 1940
to 88.62 in 1945. What does that ratio mean? Well, it simply indicates
what 1s sometimes called load factor. In other words, planes in 1945 were
running 88 percent loaded, which 1s a very good performance record and one
which the air lines discount for the next few years. They estimate that

if they can operate with a load factor of €0 to 65 they can make a profit
on must runs. The average revenue passenger per revenue aircraft mile
Jumped from .02 in 1940 to 17.07 in 1945, There are many other sgtatistics,
but our time is limited.

However, here is another one of interest: the average length of
passenger Journey rose from 384 miles in 1940 to 551 in 1945, That may
surprise scme of you who consider the airplane primarily an instrument of
long distance transportation; essentially 1t 1s, but, nevertheless, the
average passenger in the United States rode only 550 mlles, which 1s
roughly the distance from San Francisco tc Salt Lake City by air. On cargo,
mail pound miles, statistically an invention of the Post Office Department,
Jumped from 18,680,000,000 in 1540 to 123,457,000,000 in 1945, or roughly
a 650 percent incrsase. Express pound miles did just about the same in
percentage increase--no, a little bit more, or about 800%, It Jumped
roughly frem 5,990,000,000 express pound miles to 45,192,000,000. Even
the excess baggage pound miles jumped 600 vercent, and, incidentally,
constitutes a very nice source of revenus for the alr lines. A passenger
is allowed only 40 pounds and many people cannot get what they like to
carry in 40 pounds., Those bottles are heavy.

As for operating revenues; In 1940, the total passenger revenue on
domestic air lines was $43,808,000; in 1945, $142,132,000, or an increase
of roughly 350 percent; express revenue Jumped from $1,809,000 in 1240 to
$10,653,000 in 1945; excess baggage increased from $445,000 to '$2,248,000
last year; a nice source of revenue; and other non-mall revenue totaled
$023,000 last year.

Mail revenue has risen from the 1940 figure of $19,547,000. to
$35,504,000. There are many other statistics available--revenue miles
flovn, total number of accidents, total number of fatal accldents. I
heard the President of the Associatlion of American Rallroads comment on
relative accldents the other day before the Harvard Club; when they asked
him about the ccmparative safety of two transportaticn forms, air and rail,
he was much too kind to airlines in saying: '"Take your cholce, There 1s
not much to choose between them!. -Actual facts are that over a period of
years on the basis of passengers killed per millicn of miles, flown per
accident the air lines are about twenty times more risky than the rallroads.
However during a recent year they were better than the rallroades and have
generally improved their safety record.

We have scme data on international carriers, and some on express, by
air and rail. In 1945, the ratio of air express to rail express, in revenue,
was 3.19 percent, and as to the number of shipments, 1.0k percent. In
other words, alr express amounts to only one percent of total rail express
in shirments, three percent in revenue.



Iet us look very briefly at the data on alrline investments. As of
194k, the close of the year--these are data svpplied to me the other day
by the Alr Transport Association, the trade association for the air lines--
all domestic air lines hkad an investment in operating property of about
€6 million dollars; in materials and supplies of about 14 million dollars
and cash investments and special funds of about a hundred end eight million,
or a total investment of 188 million dollars. As a matter of fact, the
alr lines came out of thisg war in very excellent financlal condition. As
an industry they have more cash and more liguld assebs relatively than any
other form of transportation and have been able 1n the last few months to
uge extensive methods of financing, including debenture bonds and sale of
stock. The public, of course, ls sc alr-minded and has so much cagh, at
the present time, that most anything wlll sell, and, the air lines are in
excellent condition to continue thelr expansion., A few of them like T,W.A,
are running in the red at the moment becauvse of rapld expansion and possible
difficulties in management, but most of them are profitable. It is not so
true, as you will remember I mentioned several weeks ago, of the motor
transport industry, which is taking a financial beating at the present time,

Scme of the new planes, incidentally, are not cheap to buy. A Boeing
377 coste about $1,300,000 each, and the Constitution, a new plane Lockheed
has under construction, will cost about two and a half million dollars per
unit, Thirty-six to forty passenger ships, such as the Martin 202's, which
will be used primarily in short-haul service, will cost about $215,000 each,
depending on the number purchased; and an order of 20 Convair 240's brought
a price of $225,000 per plane. The Ccnstellation costs a minimum of
$750,000 each, Small feeder line planes, such as the Saturn and 20
passenger Boeing, are priced frcm $115,000 to $145,C00.

Now how about airperts? At the end of 154L, the Civil Aeronautics
Adminlstration estlimated that the airport investment in the United States--
clvilian alrports only, leaving out all strichly military alrports--amounts
to $1,027,000,000. The sources of funds were as follows: Federal,
$741,000,000; State, $10,155,000; Municipal, $193,000,000; Commercial and
Private, $83,349,000. At the present time, there 1s a bill before Congress
to expend $500,000,000 in federal funds over a perlcd of seven years.

Most of the airports at the moment are contralled municipally. This 1s
one of the most controversial of subJjects, one about which we could talk
for the remalnder of the period--the matter of financing airports.

You might be interested in knowlng that Harvard University 1s spending
$50,0C0 on a rather extensive airpert survey. That $50,CCO came from
four different sources, the Associatlion of American Rallroads, American
Alr Lines, the Aircraft Industries grcup, and some funds which Harvard had,
It is hoped 1t will be a complete study, one of the first real ones made
on the subject of alrport finance and a study much needed to throw scme
1light in dark corners,

Frem ancther source, I have a report on LaGuardia Fileld about which
municipal offlclals are most reluctant to talk, It is supvosed to have
cost between sixty and seventy million dollars; nobédy actually knows,
because a good deal of 1t was built by W.P,A. and other substandard labor.
The rental pald by ailr lines for hangars is reported to be twelve cents
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per square foot per year, The buildings are substantial, with ceilings
sixty feet high, and are complete with heat, electriclity and other facll-
ities, Thelr cost is estimated at $12 to $25 per square foot; the air
lines are supposed to pay 12 cents per year. Thils compares with a minimum
of 35 cents for low-grade warehouse space which the Interstate Commerce
Commission requires the New York Central Railroad to charge its customers,

Rental paid by air lines for ticket and other offices in the terminal
building is reported to be two dollars per square foot annually, with no
charge for walting rooms, corridors or other space,

landing fees are on the basis of $200 per month each for one to three
schedules; $100 a month each for four to six schedules, and a descending
scale as the schedules increase. A schedule ig a daily stop of a 21-
passenger trangport airplane, that is, one landing and cne takeoff.

Here are some other figures. Chicago Munlcipal Airport, representing
an investment by the City of almost $10,000,000, operates at a loss of
$114,000 per year, charges all of the air lines landing in Chicago a grand
total for landing fees of $76,350 a year, The rental for the leases on
hangars is $71,000 and the concessions paid $2,400, a total of $145G,750
a year,

The Washington National alrport, owned and operated by the Federal
Government, has for the fiscal year of 1944 revenue of $516,000; exact
expense data are, as you might expect, not available.

I have an estimate here: alr lines and other zeronautical interests
contributed $135,000 for use of the alrport, whereas other activitiles such
as pay tcilets, restaurants and various concessions contributed $265,000.
Our research discovered an actual example where the pay tollets at one
airport yielded considerably more revenue per year than all the ailr lines
that used the port. I throw that in to indicate that finances of airports
are in somewhat of an uncertain condition. I got one airline officer to
admit, in Cleveland a few weeks ago, that he thought such conditions are
changing. Instead of the public paying most of the bl1ll in taxes, the zir
lines might begin to contribute a little more. Congressional sentiment
geems Inclined that way and even a few alr enthusiasts feel air transport
is now sufficlently adult and prosperous to become more nearly sslf-supporting

Now to the subject of aiy mall! I am doing thls not in the sense of
criticizing air lines, but showing you scme of the problems to be faced.
Mr, Yilliam A, M., Burden, Assistant Secretary of Ccmmerce and one of the
most potent rroponents of air line operations, reported in 1045 that the
Post Office Department obtains a profit of almost $100,000,000 a year
from ailr mall, However, here are figures which Mr. Burden seems to have
ignored., Total air mail revenue of the Post Office Department for 19hk
was only $77,000,000. Now how even Mr. Burden could menufacturs a hun-
dred million dollars profit out of a gross revenue of seventy-seven mil-
lion only he can testify! It 1s estimated that 1f, as is wanted by the
Post Office Department, z five-cent alr maill rate goes into operation,
with the consequent decline in maill volume now moving by cheaper forms
of transportation--instead of the present profit, almost entirely from
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firgt-class mall, a great portion of it moving dy rail--it will be found
that the Poat Offlce will operate at a deficit of between 70 and 90 million
dollars a year. I have a large array of figuwres here on air mail, but

time does not permit elaboration,

Before we close, how abcut ccomparing rates? At the present time,
between most major cities, alr rates are actually lower than first class
rall, including lower berth. The savings run as much as $12.65 difference
(vetween Denver and Sen Francisco) as between railrcad and alr line rates,
The railrocads, according to a document I saw yestercay, are going to ask
the I,C.C. to continue the same passenger rates as they have now, if not
higher ones, which I think will be Just the thing for which General Smith,
cf American Alr Lines, is looking. He could ask for nothing better than
rates to be high for his competitor so he can eventually come in with his
famous three-cent alr line rate and really go to town! Railroads will have
to ad Just both rates and service to compete successfully,

How about rates on express and alr freight? Here are some figures,
Between Los Angeles and New York, airport to airport, American Air ILines,
with its one classification all commodity frelght rate now in effect, will
carry 25 pounds or less for $8.78, ccmpared with an air express rate of
$21.00 for the same package; 50 pounds for $17.06, compared to an air ex-
press rate of $42,00; for a package weighing between one hundred and five
hundred pounds, the rate is $33.63 per hundredweight and $84.00 for air
exprees., Now watch how the rate drops between a thousand and two thouzand
pounds, The frelght rate ccmes dcwn to $31.38 per hundredwelght and, for
a package weighing three thousand pounds or over, the rate 1s $2€.90 per
hundredwelght. There 18 a pick up and delivery charge of 35 cents per
hundredweight at each terminal. Such ratss will calculate down to a daslc
freight rate of around 20 to 26 cents per ton mile or less.

Perhaps time will permit mention of the famous experiment by Ralph
Myers, a blg shipper of perishable products frecm Califormia to eastern
markets, In his very extensive report of results of 30 plane lecads of
fresh fruits and vegetables he reached conclusions of considerable value
in alr carge analysis., He used DC-3's, a special plane manufactured by
"Convair" called M-39, and ecme "Flying Tigers" Conestogas.--He was charged
a maximum of 26 cents per ton mile on a contract basis,

I might interject here that there are many contract air lines, in-
cluding majJor lines themselves, now offering much lower rates than this 26-
cent rate, The famous Flying Tigers and flyers such as they are working
nov, we understand, down to 15 cents per ton mile, even between 10 and 12
cents per ton mile, especially on the return Jourmey when they have to pick
up anything that will pay their gasoline bill., They are undergoing the
game experience of filerce ccmpetition that the motor truck.ipduatry had in
the 1920's, when the problem of return hauls and contract versus common
carriers created near chaos. 4alr transport is now entering a period of
chaotic condltions. I predict that most of these contract carriers will
eventually fail, particularly so i1f the rallrcads should come down in rates
instead of going up--instead of asking for a 25 percent increase as they did
recently, with a protable grant of 10-12 vercent., The contract carrier coms.
retition will also hurt the large common carrier airlines and eventually
regulation will be reguested,
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I am sorry time does not permit me to give you all of Myer's con-
clusions on perishable alr cargo, for he makes some very good points. He
found most airports inadequate as to runways, fueling facilities, large
plane servicing, inaccessibility to bulk shippers, and cargo handling
devices, They are better for passenger operation, some of them, but they
must be completely rebullt for cargo operation. He also points out the
restrictions of the C,A.B., on routes., Instead of the great circle route,
which would save on mileage and expense, planeg had to follow the rigid
vattern of routes laild out by beacons and control cevices of C,A,B.,
adding as much as $500 cost per trip. Such route restrictions must be
lifted if we are to have less expensive alr cargo transportation.

The matter of packaging must be completely reviewed and revised, to
have perishables moving by alr. The whole subJject of precooling must be
worked out. Much has been heard of the alleged fact that by flying at
high altitudes~-subgtratosphere--it was not necessary to bother about
refrigeration for produce, that the cold air would actually cool it to
the necessary temperature. It was proved in Myers' flights, flying
-around 12 to 20 thousand feet, to be untrue and undependable, and con-
sequently precooling must be practiced for all perishables if spollage 1s
to be avoided. , ,

Other important conclusions were that: planes must be able to
carry minimum loads of 9 tons, preferabiy more; must be insulated and
equipped with temperature controls; must be built for mechanized loading
and. more readily balanced; interiors should be rectangular for better
loading and should be at truck-bed height. There were other items of
interest, but we must hurry on,

What products will move at the higher rates that air lines must
charge? As a partial answer to that question, I was permitted to examine
part of the Alr Cargo, Inc., studles.--They have been gecret, but when
I went up to New York, several non-airline people had these data so.I
assume that they are no longer secret,

Alr Cargo, I think, was an organization financed by the commerical
alr lines. The basis of their assumption is that most of their potential
cargo will be derived from 13 classifications, as follows: (Most of these
now are the chief products moving by railway express.) First, wearing
apparel; second, light machinery, including some agricultural and house-
hold appliances, office, store and some llght factory products and special
parts for such machines; a third classification includes chemicals and
drugs; fourth, i1s motor vehicle partes, a field from which they hope to
get a lot of business; fifth 1s leather and leather products, including
shoes; the sixth classification 1s textiles, cotton, rayon, silk, woolens,
carpets, rugs and mlscellaneous; seventh, professional and sclentific
instruments, Including cameras; elghth, rubber products of various kinds;
ninth, nonferrous metal products, including chiefly Jjewelry, silverware,
watches and clocks; tenth, motion pictures, elther in raw or finished form,

Eleventh 1s printing and publishing. A fact that rather startled me
wag that the chief form of printing and publishing products Alr Cargo has
not looked at, magazines and papers such as Time, News Week, New York Times
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that nave national circulation but are published at 2 central point, Most
of you may know that Time and News/eok 'now are flying most of thelr maga-
zines, either in actual finished form or as plates that may be used for
printing in certaln locations,

Twelfth: Cutlery, tools and hardware; snd thirteenth: Recordings
and transcriptions.

I menticn this list as an Indicatlon of where the thoughts of the
ailr induatry are going, at the present time, Those are products on which
alr trafflc managers will probably concentrate., It doces not have much
relationship to military service, but, nevertheless, 1t gives you an ldea
of what they think they can carry ccmmercially.

I have gone five minutes over my time. I have some material, rather
brief, on the Alr Transport Command; all of i1t 1s 1In regard to experience,
organization, equipment and routes, A,T.C, does not give out much analytical
information cr information apprlicable to ccmmerclal alr transport.

However, the experience of the Air Transport Command and the Naval
Aly Transport Service was probably one of the finest that could come to
any industry in actually proving what can be done in the way of flying
throughout the world under all conditicns with various planes and every
variety of cargo. It would be too bad if the alr lines do not capitalize
on more of the experience thus galned. It wotld do scme good in analyzing
the alr cargo potentlalitlies and frelght characteristics of various types
of planes, routes and services for future activity. Actuvally what I
have sald here today will socn be out of date, so great will be the develop-
ments In air transport and so almost-beyond-imagination are its potentiaslities,

Now if you have any questions I will try to answer them.
QUESTION:

When you express a rate per ton mile, you mean ton mile of cargo.
DR, SNELL:

Yes. It means one ton of cargo carried one mile. It was statistically
deviged and is sometimes confusing, but is generally used.

QUESTION:

How does thils fellow Myers expect to rebuilld the alrports, the
municipal alrports?

DR, SNELL:

That 1s a question similar to one all air transport men are asking.
Eilther the municlpalities or the Federal Govermment will do it, or both.
Present possibilitiles of private financing are remote, ZEvery form of
trangportation in the United States has at one time or other been heavily
subsldized and consequently alr transvort, a ccmparatively new form of
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transportation, feeling unable, at the present time, to finance all its
terminals itself, wishes to do the natural thing and turn to the Govern-
ment and say, "Here, you subsidlze us; we are going to benefit everybody
so everybody should subsidize us'".

When we get into expenditures of five or six billion dollars for
airports, plus well over fifty million dollars that I omitted to glve you
for present air beacons and alrways, radio equipment, radar and blind
landing devices we are going to get an expenditure of about, I would guess,
in the viclnity of elght to ten billion dollars, which compares very

favorably with the total of the railrcad investment of around 26 billion
dollars,

The aviation industry cannot expect the Government, local, State,
or Federal, to finasnce all or even a large percentage of that, I think
that public relucharce 1s going to slow down air line development to a
certain extent and increase thelr costs. They hope to induce the public
to pay the Lill dbut that i1s what will probably happen.

QUESTION :
Are there any coach-type three-cent-z-mile alr lines immediately?
DR, SNZLL:

Wot immedlately, nut this Martin 202 and the new type small Boeing
and the Convailr typz 240 will opsrate, I believe, rretity economically
and permit a fare of gilghtly less than four cents a miie, I have some
data that will show what some of these smaller planes can do; they are
very economical--and I think that when they come out, they will amaze
gome people as to how cheaply they can operate, It willi depend on air-
port cost allocation, tax policies and several other items, of course.

QUESTION:
While you are looking. for that information, what about the DE-3%
DR, SNELL:

Well, the DC-3's actual minimum operating cost runs somewhere in the
vicinity of €0 cents a mile, not a ton mile, but €0 cents a mile, If you
can load that plane with a pretty good m2il cargo and 21 passengers atb
5 cents a mile each, at 60 to 85 cents a mile, cost you can readily
calculate that you can obtain a profit. It 1s like a busg; Greyhound used
to operate its average bus for around 20 cents a mile, but now I under-
stand its average is about 20 cents per mile, All right, if you put in
36 passengers, each one at =z cent or l% cents per mile, you are operating
at a profit. And the same thing 1s trve of the DC-3. Claims have been
made that DC-3'es in cargo service can operate at less than 15 cents per
ton mile. You can malntain a profit with a full load; the only thing is--
I was out to the alrport the other cay and noted planes coming in with as
few as eleven passengers. If they fly all the way from ‘Chicago with eleven
passengers, there goes your profit.
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QUESTION:

0f course, you can Include that dollar ard a quafter a pound they
charged me for excess baggage.

DR, SNELL: -

At the present time, I know cf only one major air line in the United
States running a deficit, Some of the little ones are unprofitable and
are subsidized by mail service, carrying mail at much more than 45 cents
per ton mile, the rate for tihe main lines., Now some of the little lines
like Continental and Inland are heavily subsidized, not on a pound basis
but on an actual mileage basis, In other words, they may be recelving 4O,
50 or €0 cents a mile just to fly a plane with a little mall on it; it
may be one or two sacks.

On some heavy main routes they may devote the whole plane to mail--
take off all passengers and put on mail and get only a flat fee for doing
it; in that case they lose money at present rates. How long we will
continue to subsidize the small fellows, of course, your guess is as good as
mine, Some of them never will have sufficlent volume of passengers or nmail;
of course, air transport 1s a "defense device'--quotation marks, You
could bulld a highway to the moon and call it a "defense device"” if you -
wantegd to, and get a subsidy accordingly.

QUESTION:

You spoke about this plane having eleven passengers; there ls also the
posslibility that it may have had a lot of freight.

DR, SNELL:

Well, I stood around and watched several flights and they did not
unload very much cargo. I can go still further. Coming down from New
York they had a thirteen car train the other night with not more than a
hundred passengers. That is not making money, I went to Chicago recemtly
on a train that was less than half lcaded. I went from St. Louis to N,Y.
and. the train was less than half loaded. The days of terrific loading
in most forms of transportation are definitely over, which means that all
transportation muat figure costs considerably more closely, particularly
on the alr lines, where they are still exploring. One of the big DC-L's
of the Pemnsylvania Centiral came in the other night with only twenty
passengers and that »lane will carry 58, Some flights are running full
on some days, but the load factor is coming down and the days of Just
running anything that will fly or anything that has wheels and making =
profit are very definitely over, Ye are golng back to conditions that
were true in 1940. The United States is going to have a tremendous sur-
plus of transportation facilitles. ’

Now from the point of view of defense and attack in war, that was a
deslrable condition because it enabled us to take up the Increased volume
withovt toc great danger of our transportation system breaking down, The
actual condition is that in peacetime we have a surplus of transportation.
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You gentlemen should know, I am sure, that the passenger service of the
U. S, rallroads operates at a loss, with the possible exception of the
Now Haven Rallrcad or maybe certaln lines of the New York Central and the
Pennsylvania,

Mr. Young's rallroad, the Chesareake and Ohilo--you may have noted his
attacks upon the present form of passenger transportation of the United
States, this i1s not secret, one can dig the material out of the Interstate
Commerce Commission reports--has one of the bilggest deficits of all rail-
roads 1n passenger trangportation; in fact, it cuts his profits from
freignt operations almost by cne third., If he could quit running all
paggenger tralns tomorrow, hils rallroad would Jump terrifically in profits.
The same 1s true of most railrocads, The thing that I am interested in
here is: Will a2 form of transportation, such as the alr lines, which is,
at present, I would guess, 80 percent devendent upon passenger traffic for
its revenue and will be within the next few years--be able to operate a
varlable type of service such as passenger transportation against the
competition of the private motor car, with the reduced rates on railrcads
and the reduced rates on bus lines and gtill make the profits that they
seek?

It might be of interest to interject here that one big air line
analyzed the Eurorean situvatlcon and declined to enter into a request for
a route to Evrope because they figured that by the time every nation was
running its own government controlled air line, plus four or five American
ailr lines, there would not be enough business for all of them., And I am
rather inclined to think that their analysis was correct, T,W.A.'s loss,
at the present time, is coming chiefly from thelr Furopean cperations,
When their Constellation came in from France the other day, there were
two passengers. They do not make money cn two passengers, flying the
Atlantic. Of course, most of them got off at New York, undoubtedly.

But I found that airline load factors in general are down,

QUESTICH:

Are there any restrictions put on by the Government, pricrities for
getting passage overseas, now which would have a tendency to keep the num-
ber of passengers down by making it difficult to get a priority?

DR, SNELL:

Well, of course, the old prioriﬁies are gone,
QUESTICN:

I know there are restrictions on overseas traffic.
DR, SNELL:

Unlegs one can prove that he is a business man or diplomat or on a
governument mission or has some legitimate business in Furope, he is not
allowed to get a passport. That ig the principal vriority condition that
exists now. The same 1s true to almost every other part of the world except

South America,
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QUESTION:

Dces not that have 2 tendency to keep the alr lines from making
money?

DR, SNELL:

Yes, 1t would, but also do not forget that steamship service that
used to exist 1s alsc in the same conditicn, Now when full conditions of
ccmpetition return with the surplus of ships, both on the sea and in the
alr, I very much gquestion if there is going to be enough business; that
is Jjust a thought; your guvess 1s a good as mine.

QUESTICN :

Hag any thought been glven to the uge of gliders such as the military
uged during the war?

DR, SNELL:

I mentioned that Jjust in passing in the very beginning, Yes, there
has been congiderable thought but they really have not done what I call
extengive ccmmercial experimentation, There 1s g0 much air in the air
subject that it 1s hard to tell when 1t is in the realm of feasible =
possibilities and when it is merely conjecture. If we could get away
from this newspaper Suncay supplement type of ailr analysis and get down
to scme actual experimentatlon and really econcmlc and engineering analysis
and reports, it would serve to clarify the knowledie of what can and can-
not be deone 1in ailr transport. I would guess that gliders are- perfectly
feagible for scme operations and, 1f I remember correctly, scme eastern
contract freight line plans to start glider operaticns scon.

QUESTION:
You say that one of the most important developments will be in air
carge, DuPont has cperated since 1637 and has done a perfectly magniiicent

job through about thirteen cities. I firmly telieve that that is going
to be one of the biggest cargo developments in the country.

DR. SNELL:

I am not toc sanguine on DuPont's All American service, Mosgt aviation
men say no. I cannot guite conceive of all sorts of stuff being dropped
to the ground not to mention the problems of rpickup.

QUESTION:.

May I tell you thet it has been done?
DR. SNELL:

Surely it has been dcne, However, will 1t continue to be done in
competiticn with other forine of ground transportation on an economical

baslis? That 1s the question I would like to have answered. I do not know,
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I am rather skeptical. Suppose you were talking about a point that had
no rail or truck facilities, All right, DuPont's service would suffice,
but with ground service you can do it by truck for right around five cents
per von mile. You cannot do 1t at such low cost by Dick DuPcnt's service
and after all cost is important,

QUESTICN:

The speed factor 1s involved., I am talking abcut perishables,

DR, SNELL:

Is there enough volume at a typical small West Virginia town to make
such service econcmical? For certaln ccomcdities there might be, just as
supplies tc the Burma Road by alr was feasible and nobody worried about
cost., I think it 1s a splendid experiment. Vhile ke is not making money
at it and while the C,A.B. is not very enthusiastic about it, there ig
no reason why it cannot be continued and adopted where best guited.

I would like to see mcre experimentation in lighter than aircraft, algo,
I think the Goodyear Company has scme polnts there and that we should
experiment; I do not belleve they will be as successful as hoped but I
would like to see more experimentation. I would like to see DuPont's
activities spread to other parts of tne United States. Howsver, I do
not balleve that it can be as cheap as other forms of transport unless
we' conaider the gpeed factor exclusively or are ssrving an area which does
not have other forms of transportaticn.  Perhaps the helicopter will solve
the problem of serving emall towns by air transport, - = = «-.= - - =
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