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C. A. A-N. Y. A. SEAPLANE BASE DEVELOPMENT

PROGRAM1

Low Cost Seaplane Facilities Being Installed in 21 States—300 Small
Bases Constructed or Being Planned—Joint Project
Expected to Spur Growth of Water Flying

The Civil Aeronautics Authority in
cooperation with the National Youth
Administration early in 1939 inaugurat-
eda Nation-wide seaplane base develop-
ment program. The purpose of this
program is to provide suitable and con-
venient docking facilities at a ver¥ low
cost for the benefit of seaplane Tlyers
and as an additional asset to those com-
munities which adjoin water areas.
There are many such communities, and
the advantages derived from the “in
town” or “doorstep” landing are ob-
vious. Further, the program offers a
useful and constructive workshop proj-
ect for the National Youth Adminis-
tration. L .

Private seaplane flying in the United
States has steadily “developed during
recent years despité a lack of necessary
facilities for servicing and handling and
the lack of general understanding of its
basic requirements. Water flying has
an appeal which attracts people” who
would’ not otherwise fly. Commuting
to business by water landing aircraft,
as a single example, is now practiced
by approximately 40 seaplane owners
in the New York City area and the
majority of these owners purchased
their first plane for this particular pur-
?ose Statistics show that the produc-
tion of seaplanes increased 50 percent
in 1939 over the preceding year, and
the provision of more adequaté facilities
should add further impetus to the rapid
growth and popularity of water oper-
ations. o

The problem of the seaplane pilot is
not in finding suitable places to land.
In most cases his difficulties arise after
landing when he seeks means of getting
his craft and passengers safely ashore

1A report by Capt. Robert S. Fogg, seaplane
facility expert, ‘Civil Aeronautics Authority.
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and of refueling. He must find suitable
docking facilities specially designed so
as to prevent possible damage to the
wing, structure resulting. from his ship
striking _against high pilings or other
obstructions such as are usually present
at boat and ship docks. Every town or
city which adjoins a water area of suita-
ble size already possesses a potential
landing area which could be made usable
at little expense. o .
Because of their low cost, it is possible
to install seaplane bases in many small
communities which for economic or
other reasons might not be able to con-
struct or maintain airports. The estab-
lishment of bases in these communities
should be helpful in stimulating all types
of flying and expanding aviation in
general. o )
_ The seaplane facilities which can be
included In the program are floats
(single or in combination of a number of
units to make larger bases), moorings,
wind cones_and, In such Instances as
needed, dollies for use on existing ramps.
The National Youth Administration
constructs and installs these facilities of
a standardized design in suitable and
desirable locations throughout the coun-
try, providing it is supplied with the
relatively small cost of the raw materials.
The cost of materials for the standard
10- by 20-foot float developed by the
Authority for the program, the largest
single itém necessary, is, for example,
approximately $150 per unit, varying of
course with “local prices for lumber,
paint, and hardware. As all labor costs
are furnished b?/ the Federal Govern-
ment, it is in all cases necessary that a
State, county, or municipality “sponsor
each project. The facilities when com-
pleted become the property of the
sponsoring agency.
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SEAPLANE BASES
(Continued from preceding page)

In general, the floats are made at
N. Y. A workshops but in some in-
stances they are prefabricated at the
workshop and assembled at the site
selected. In some cases it is possible
for the N. Y. A to furnish trucking for
the finished floats or the precut materials
to the site, but where such trucking is
not available arrangements are made
between the sponsor and the N. Y. A
at the time of inception of the project.
Actual construction work is closely
supervised by expert N. Y. A carpenters
and engineers.

The floats are constructed so as to be
supported in the water by 11 oil drums.
There is a removable hatch in the deck
of the float above each drum to facilitate
replacement when necessary. It is
recommended that all lumbeér, drums,
and hardware be treated with two coats
of black asphaltum paint. Automobile
tires are placed on three sides of the
float to act as bumpers. In order to
achieve a standardized system of mark-
ing, the deck of the float is painted
bright orange with a black triangle
superimposed, the rest of the floatis

ainted black, and the automobile-tire
umpers treated with aluminum paint.
The combination of the three colors
lends an extremely neat appearance to
the float, and makKes it readily discerni-
ble from the air. ) )

Consulting and adwsqr?/ services are
available through the field representa-
tives and a seaplane facilities expert of
the Airport Section in the Authority’s
Technical Development Division.
Comprehensive plans for simple sea-
plane landing floats suitable for use in
refueling and the loading and un-
loading of passengers have been pre-
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pared b%( the Airport Section with the
cooperation of the National Youth Ad-
ministration, and these, as well as work-
ing drawings of several types of bases
and the so-called “Boston Dolly” for
use on existing ramps, are available
upon request from the Airport Section
and from all N. Y. A State directors.

Obviously, it is impossible for the
Civil Aeronautics Authority to furnish
sufficient personnel to select all the de-
sirable sites and contact individually all
ersons concerned. Interested com-
munities should therefore communicate
with their State or district N. Y. A
office and their State aviation officials.

The usefulness and efficiency of these
seaplane floats are measurably’increased
if they are installed near existing facili-
ties providing attendants, gasoline and
oil service, telephones, and rest rooms,
such as are offered by yacht and motor-
boat clubs.

Rivers, canals, lakes, and harbors are
generally suitable for the installations
where a clear area of at least 1% miles
in length with unobstructed aﬂproaches
is available. The floats should be
placed in as protected a position as pos-
sible in order that seaplanes can taxi to
them after landing and be safe from
high waves and winds.. A minimum
de;la_th of 2 feet of water is_required.

here are many recreation and sum-
mer resorts located at water areas where
seaplane flying would not only be a
welcome added attraction and con-
venience for the general public but in
addition offer an added source of revenue
for commercial aircraft operators with
float equipment. It should be noted
that the program does not require that
the floats be placed on city owned or
leased property._ )

The program is now well under way in

21 States and approximately 300 small
seaplane bases are now completed or
being planned. Work has begun on a
chain of stations extending from Maine
to Florida and along the Gulf coast to
Brownsville, Tex., and is now extending
inland. Completion of the program
will make seaplane operations feasible
from coast to coast and from border to
border. ) -

The list of progressive communities
availing themselves of the opportunity
of providing these facilities IS growin
rapidly. As_the facilities are installe
descriptive information pertalmn%_ to
them is published in_airport bulletins
Weekly Notices to Airmen, trade jour-
nals, and on aeronautical charts, thus
enabling the cross-country seaplane
flyer to intelligently chart hi$ course and
plan his trip in advance. The resulting

ublicity is in itself of considerable po-
tential advertising value to the sponsor-
ing community. —Furthermore, the de-
sign of the floats is such that they may
be used for motorboat landings when
they are not being used for Seaplane
operations. . .

The installation of facilities of the
type provided by the joint C. A A-
N. Y. A program is only the first step
in a coordinated and "comprehensive
plan for bases of a more permanent
nature which it is hoped m§:1|_¥l develop
as_water flying increases. e floats
being portable” and of a standardized
size and design, can be readily moved or
combined with more units to provide
larger bases when necessary. The fa-
cilities now being installed should form
the nucleus for the future establishment
of a completely adequate Nation-wide
system of seaplane bases for the safe and
and cc%Fvenlent operation of water flying
aircraft.

Meteorological Conditions Associated With Aircraft Lightning
Discharges and Atmospherics 1

By E. J. Minser
Transcontinental and Western Air

Abstract

_ From an analysis of a large number of actual cases,
lightning discharges to aircraft in flight are deter-
mined to he between two oppositely charged regions
in cumulo type cloud and to occur mostfrequently
in the zone adjacent to the freezing isotherm, i. e,
from 26° to 34°'F. The origin of the electrical charge
in cumulo type clouds is explained as resulting
from the selective separation of positive and negative
ions in the earth’s electrical field by cloud and pre-
cipitation particles, and final concentration at the
freezing isotherm through disruption of rain drops,
the charge in the_cloud being determined by the
cause of disruption. Flight procedure through
cumulo type clouds to avoid lightning discharges,
is given.

Introduction

With the increase in number of large,
all metal, transport planes flying regular
schedules, there has been a consistent
increase in the number of lightning dis-
charges encountered by aircraft. In
1935, with_the introduction of Douglas
DC-2 equipment, the first definite dis-
charges were reported, and since that
time  this phenomenon has been fre-
guently observed, not only in the United

tates"but in various other sections of
the northern hemisphere.

The first lightning discharges were

generally considered as freaks of nature,
a “one’in a million” event, and the
Possmle hazard was overshadowed by
he novelty of the phenomenon. When,
however, the frequency of occurrence
increased, a definite hazard was recog-
nized, even though structural damage
in each case was of a minor degree.
Lacking any specific knowledge of this
phenomenon, no means of prevention
could be readily devised, except a
eneral warning” “to keep clear of
understorms.”

This warning, wise as it appeared, did
not decrease the number of discharges
encountered, for an analysis of case
histories soon revealed that'the majority
of discharges were not being encountered
in thunderstorms but occurred in cumu-
lus-type clouds that produced showers.
As this type of cloud is common in all
altitudes™ within the wusual range of
altitudes traversed by scheduled opera-
tions, the air transport industry was
faced with a very grave problem.

i Presented at the joint meeting, Institute of the
Aeronautical Sciences and Soaring Society of Amer-
ica, Elmira, N. Y., July 1, 1939. Reprinted from
the December 1939, Journal of the Aeronautical
Sciencgs through the courtesy of the author and the
I. Ae. S.
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During the winter of 1937-38 a
detailed analysis_of the meteorological
conditions prevailing at the time “dis-
charges were encountered was begun.
Until that time most of the research had
been conducted by radio engineers, who
worked on the premise that the dis-
charges were the result of the airplane
triggering a discharge between two cloud
masses or, in_the opinion of some, the
result of a discharge between a cloud
mess and the airplane. At the same
time efforts were made to protect the
radio equipment and other vulnerable

arts of the plane and to devise means
Ey_whlch the electric charge could be

rained off. Damaged parts of aircraft
were shipped to the General Electric
Co. which offered to make suitable meas-
urements in an effort to determine the
nature of the discharges with respect to
time duration and current magnitude.

Up to the 1pre_sent time over 50
case histories of discharges reported in
the United States have been analyzed
in this study. In many of the eéarly
cases much valuable dafa were lackin
and while pilots could recall certain o
the conditions that existed, the infor-
mation was far from being as complete
as an investigation of this type de-
manded. However, about 25 accurate
and complete case histories are availa-
ble and it is upon these that this study
is based.

Annual and Diuknal Distribution

Early in this study the annual distri-
bution” of discharges was plotted, pri-
marily because the date of occurrence
wes one element that was available in
every case. This curve revealed that
two definite peaks occurred during the
year with a maximum frequency in
early sg.;rmg, with a lesser peak in late
fall.” Since these peak periods are dur-
ing the time of least thunderstorm fre-
quency in the United States the early
observed fact that discharges infre-
quently occurred in thunderstorms was
borne out.

The diurnal frequency of occurrence
revealed a definite peak between 4 p. m.
and Sﬁ. m., which time period coincides
with the period of maximum convection
over the continent.

Altitude

The mean altitude at which discharges
were encountered was 10,000 feet with
a maximum of 18,000 feet and a mini-
mum of 2,000 feet, with no one level
predominant.

“ Turbulence

In all cases some degree of turbulence
wes reported. Light turbulence was
usually present within the cloud, sud-
denly ‘increasing to moderate or severe
just prior to the discharge.

Precipitation

In every case precipitation was ob-

served Frior to and during the dischart%e. P
e

As well as could be determined bY ]
pilots the precipitation was generally in
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the form of rain and/or wet snow, rarely
dry snow.* When dry snow was
observed the precipitation generally
changed to wet snow and/or rain at the
time “of discharge. When snow alone
was observed the discharge appeared to
be vertical rather than horizontal.

Cloud Forms

It is difficult for a pilot to determine
accurately, while on' instruments, the
2/_pe of Cloud in which he is flying

ince no discharge was ever reported
except when in a cloud, information
necessary to establish the average cloud
type could not be determined from the

ilots” reports. Ground observers in
he vicinity of the discharge generally
reported cumulus type clouds as the
Bredomlnant type, which is supported

y the other meteorological data. The
analysis of weather maps generally re-
vealed modified polar air as being the
prevailing air mass which likewise, be-
cause of its inherent instability, also
supports this conclusion.

Electrical Phenomena

_Electrical phenomena observed by the
ilots are typed as aural and visual.
his differentiation is necessary since
static heard in the radio receivers in-
creases with the intensity of corona dis-
charge, which, of courseg, is invisible in
daylight. . .
static was in all cases severe.  Ordi-
narily, it was weak until precipitation
was encountered, at which time a defi-
nite increase in intensity was observed
becoming a steady roar at the time of
discharge. With the discharge, the in-
tensity decreased to a degree comparable
to that present prior fo encountering
precipitation. .
When the discharge occurred at night
a corona discharge was reported in eve
case. The corona invariably followed a
definite time sequence in all cases where
observed and the degree of static varied
directly as the intensity of the corona.
The corona discharge usually was ob-
served to begin uponencountering pre-
cipitation and remain constant for a
limited time, being generally restricted
to extremities of the airplane havm%ha
small radius of curvature such as the
nose, propeller tips, and wing tips.
This static and/or corona would endure
for a period of 15to 30 seconds, and end
abr_uﬁtly with the lightning discharge
which was usually observed as a vivid
flash. Thunder, “if heard at all, gen-
erally resembled a shotgun discharge.

Temperature

_The average temperature existing at
flight level is 28° F. In those cases
where this element was reliably re?orted
the extremes were one case_each of —5°,
10°, and 40° F.  The remaining temper-
atures fell within the limits of 25° to 34°

+Wet snow observed in cumulus clouds under
these conditions appeared to consist of a conglomer-
ate of snowflakes and water. Because of their irregu-
lar form these particles cannot be classified as soft ice
ellets, neither does the term sleet truly apply. The
‘splashing” of these particles on striking the wind-
shield indicates that considerable liquid water is
present, and hence the term “wet snow” is used.

F. Considering the wide variation of
altitudes at which discharges were en-
countered the concentration of tempera-
tures to a small spread near freezing is
of interest, and it was this fact that
motivated a more intense study to
determine, if possible, the fundamental
causes of lightning discharges.

In the geographical regions where the
majority of the lightning discharges were
encountered it was determined from
aerological data that the mean eleva-
tion of the freezing isotherm was below
surface during the winter months and
above 3 kilometers during the summer.
Thus, during the spring” and fall the
freesz_ isotherm would" lie between 1
and 3 kilometers. Since the maximum
frequency of discharges occurs durin
these two seasons, the importance o
temperature as a factor in the genera-
tion of electrical charges in cumulus
clouds was recognized.

Physical Results of Discharges

The damage to the structure of the
lane and equipment has, in all cases,
een of a minor nature and in no instance

has it caused the failure of any essential
part. Damage has been confined to
unctures of the skin or forming frames
urned off trailing antennas, fusing of
radio lead-in parts, torn fabric, and
damaged tail cones. In every instance
the damage was restricted to those parts
of the structure having small radii of
curvature, but in no one case was the
damage of mechanical or of aerodynamic
importance. The points of ingress and
egress of the discharge have always been
identified. ] )

For an_extended period of time the
General Electric Co. and other organi-
zations have recorded the intensity of
lightning discharges to the earth "and
have fairly well established the maxima

'Y and minima of currents, time duration

of discharges, and quantities of elec-
tricity involved. A comparison of holes
burnéd in Iaborato]r¢y specimens by a
controlled current of known magnitude
and duration with the actual damaged
aircraft structure indicates that in cer-
tain instances modern all-metal aircraft
have withstood safely both high current
short time and low™ current Tong time
discharges as great as those known to
have occurrred in the General Electric
studies.

It is therefore believed that modern
all-metal aircraft in fllght is not en-
dangered by lightning discharges and
no hazard ‘exists under such —circum-
stances. '

History of a Typical Discharge

The usual sequence of events culmi-
nating in a lightning discharge through
an airplane is as follows:

F|I%ht is being conducted at an
altitude where the temperature is near
freezing, on and off instruments in
towering cumulus clouds from which
occasional showers are observed. On
entering an unusually large cloud, light
to mo erateIP/ wet snow or rain is en-
countered. [f the cloud is entered on

(See LIGHTNING page 202)
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PRIVATE FLYING

Crop-Dusting Airplane Precautions

Maintenance Bulletin Lists Fire-Prevention Precautions for Crop-Dusting
Airplanes

The Authority has issued an air-
worthiness maintenance bulletin (No.
24) on the subject of crop-dusting air-
planes. A questionnaire appears at the
end of the bulletin, and readers should
feel free to answer the questions therein
and forward their replies to the Air-
craft Airworthiness Section, Civil Aero-
nautics Authority, Washington, D. C.

The full text of the bulletin follows.

Airworthiness Maintenance Bulletin
No. 24

AT.T. CROP-DTJSTING AIRPLANES

Despite the usual precautions taken
by operators of croF[])—dustlng airplanes
spreading sulphur, three cases of fire in
the air, attributable to the use of this
widely used insecticide, have come_to
the attention of the Authority during
1939. titE
As is generally known, sulphur dust
has a very low ignition point and is
highly combustible'when atomized with
air which is the case during dustin
operations. Besides, due to its excel-
lent dielectric properties it picks up
electric charges readily which, under
favorable atmospheric conditions of low
relative humidity, can lead to combus-

tion. . .

As a precautionary measure and in an
effort to decrease the hazards from fire
in the air during dusting operations, the
Authority requests that in case you
engage in dusting with sulphur the fol-
Iowm% precautions shall be taken:

1 Your airplane shall be completely
electrically bonded. The installation of
a small static rod (approximately 6
inches long) on each Wlng_tlp to serve as
end terminal of the bonding appears to
be helﬁful in dissipating electric charges
into the air, provided the ends of the
rods taper to a very sharp point. The
installation of such rods is recommended
at the same time the bonding is accom-
plished,

2. The gate at the bottom of the
hopper shall be made of a nonferrous
metal and also shall be bonded to the

hogper. .

. All closed spaces in the fuselage
other than the hopper, shall be ventilated
by allowing outside air to sweep these
spaces in order to forestall any accumu-
lation of dust. .

4. No engine exhaust discharge under
or along the bottom of the “airplane
shall be allowed. The most satisfactory
location of the exhaust outlet appears to
be on the top side of wings (top wing
in case of biplanes). In placing the
exhaust outlet overhead the necessity
of extending it far enough up to prevent
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fire or sparks contacting the wing
fabric should not be overlooked.

5 The entire tail group and the

lower portion of the fuselage aft of the
hopper shall be covered with thin
aluminum alloy or that these fabric-
covered areas “shall be finished with
acetate dope. In case metal coverin
is used, the balance of the airplane mus
be carefully considered for possible
adverse effects due to a probable increase
inweight.
_ If your airplane does not already
incorporate the features listed above,
the necessary alterations should be
started immediately. Compliance with
items Nos. 1, 3, and 4, will be a prereg-
uisite to recertification of your airplane.
~ An appropriate entry should be made
in the log book_ of your airplane for the
benefit of field inspectors, recording the
date of compliance with the mandatory
items of this bulletin. ]

The requests contained herein are
based on the service experience of the
Authority and_are made in an endeavor
to assist you in preventing fires in the
air while” engaged in sulphur dusting
operations.

C. A R. REVISIONS

Airmen are reminded that the
amendments to the Civil Air
Regulations adopted by the Au-
thority several months ago are
effective as of May 1, 1940.

By virtue of these amendments,
Part 20-Pilot Certificates, Part
24-Mechanic Certificates, and Part
52-Repair Station Rating are re-
vised; Part 51-Ground Instructor
Rating and Part 53-Mechanic
School Rating, both new parts, are
added; and former parts 23 and
25 are deleted.

Each part has beenYprinted
separately, and copies are now
available. Those affected by the
regulations may obtain copies of
the applicable parts from the
Correspondence Unit, Civil Aero-
nautics Authority, Washington,
D. C. Others desiring copies
may obtain them at 5 cents per
part from the Superintendent of
Documents, United States Gov-
ernment Printing Office, Wash-
ington, D. C.

Questionnaire Form on Fires in Air During Sulphur
Dusting

This questionnaire has been prepared for the pur-
pose of obtaining the opinion of the operators of crop
dusters and other interested parties concerning the
following specific questions:

1. Have you experienced sulphur firesin
the air while dusting?

é ] (Yes, No)
Describe briefly the circumstances.

2. What do you believe was the probable
cause of the fire?

3. Do you subscribeto the precautionary
measures outlined in Airworthiness
Maintenance Bulletin No. 24?

If answer is no, please describe why
you do not agree and what you pro-
pose in its place.

(Yes, No)

4. Have you tried a long discharge pipe
so that dust will not be carried back,
on to the tajl surfaces?

Ifyou have tried such an arrangement,
please describe your experience and
include a sketch.

(Yes, No)

FrOmM i iy ey s
(Name) (Company)

Designation of Medical Examiners

During the month of March the fol-
lowing physicians were officially au-
thorized to act as medical examinérs for
the Civil Aeronautics Authority in the
cities named.

Georgia—Dr. Walter B. Heller, Franklin Build-
ing, Toccoa.

innesota.—Dr. George J. Halladay, 712)4 Laurel
Street, Brainerd.

Missouri.—Dr. Harold J. Freiheit, 143 East Main
Street, Fredericktown.

Ohio.—Dr. Charles R. Hoskins, 5 North Court
Street, Athens.

Virginia.—Dr. Claude A. Nunnally, 1200 Prince
Edward Street, Fredericksburg.

Alaska.—Dr. Thomas Morcom, Nome.

The following named physician is no
longer COI’]dUC_II’]? physical examina-
tions for the Civil' Aeronautics Author-
ity.

Dr. Henry W. Aldridge, Manitowoc, Wis.

Letter of Approval
\Number and date of assignment in parentheses]
AIRCRAFT

' Meyers, OTW, 2-place open land biplane, engine,
Warner Scarab, Series 40 (2-550, August 22, 1939).
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New Type Certificates
ECertificate numbers and dates of assignment in

Fairchild, M-62A, two-place o#en land mono-
Diane. Engine, Ranger 6-440-C2 (724, April 3,1940).
‘ Piper, J5A, three-place closed land monoplane.
Engine, Continental A-75-8 (725, April 13,1940).

Aeronautical Sales and Service, skis, model AS-
«00-6, hickory runner. Approved static load per ski
6601bs (133, April 10,1940).

The following corrections should be made to the
listing of new type certificates (aircraft) carried on
the April 15 issue of the Journal.

signment thus (723, March 30,1940).

Engineering & Res !
Continental A-65-8 instead of Continental A-65-1
as shown.

Aircraft Radio Equipment Approved for Scheduled Air Carrier Use

parentheses] During the month of March the following units of aircraft radio_equipment
AIRCRAFT were approved by the Authority for scheduled air carrier use and issued type
certificates.
Certif- .
icate Manufacturer Unit Date
APPLIANCES No.
164 United Air_Lines Transport ES-295G amplifier Mar. 21
Corporation, .
165 do ES-295H radio control panel Do.
CORRECTIONS 166 do ES-295H-4 pilot’s jack box Do.
251  Western Electric Co 30AA radio transmitter (part of IB radio altimeter Mar. 6
equipment).
252 __do 30A?A Padio r)eceiver (part of IB radio altimeter equip- Do.
3 ment).
Lockheed— add certificate number and date of as- 254 do 10Aspg\§/§runit (p(art offIB rad(ijq altlimeterequipment))— Bo'
ina i 255 do K. S.-8387 meter (part of IB radio altimeter equipment). 0.
esearch model 415C engine_is 520 Rastorn ATr Twines Type CES-222 anlgenna coupling unit autp Mar. 12
Radio installation ofboundary and range lights, obstruction 108° west, an area of some 52,000 square miles. Gives

Technical Development

Report Issued

Technical Development Division Re-
port No. 9, entitled “Preliminary In-
vestigation of the Effects of Wave Polari-
zation and Site Determination with the
Portable Ultra-High-Frequency Visual
Radio Range,” has been issued by the
Authority and is now available for dis-
tribution. o

The report, which is by J. M. Lee
and C. H. Jackson of the" Authority’s
Radio Development Section, describes
an investigation made to determine the
effects of horizontal and vertical polari-
zation on ultra-high-frequency radio
range transmission, and to éstablish
general site requirements for the in-
stallation_of this equipment. Particu-
lar attention is devoted to the effects of
polarization on the multiple course
phenomenon. A description of the
portable equipment used in the investi-
gation is included, as are copies of actual
recordings taken during tests with trans-

mission both from an open field and
immediately adjacent to sources of re-
flection. 11 is ‘concluded that site re-

quirements are much less severe with
horizontal polarization than with verti-
cally polarized transmission. .
e report is well illustrated with
photographs, =~ diagrams, charts, and
raphs, ~Copies may be obtained from
e Publications and”Statistics Division,
C|V|IDAeéonaut|cs Authority, Washing-
ton, D. C.

Airport Projects Approved

In accordance with the provisions of
section 303 of the Civil Aeronautics Act,
the Administrator of the Authority has
issued certificates of air navigation
facilit necesm(tjy authorlz_m% the ex-
enditure of Federal funds in the opera-
ion of the following projects:

Boulder City, Nev.—$13,000 for. National Park

Service, United States Department of Interior
Civilian Conservation Corps project for grading
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lights, beacon, code beacon, and a lighted wind
cone at Boulder City Airfort. i

Fort Myers, Eta.—$95,174 for W. P. A. project for
clearing and grubbing, grading, draining, and paving
of three runways, and similar construction of a taxi-
striéu and agrqn at Lee County Airport. .

ravelly Point, District of Columbia and Arlington

County, Va.—$2,125,000 for P. W. A. project for
further development of the landing area ami other
portions and facilities of the airport at Washington
National Ail:lport. i

Houston, Tex.—$119,045 for P. W. A. project for
construction of an administration building, hangar,
parking areas, roadway, loading docks, and fences
and walks; landscaping; electrical improvements
and necessary equipment at municipal airport.
 Lubbock, Tex.—$518 for N. Y. A. project for level-
ing apron to hangar, repairing fence around field,
painting hangar and office building, and landscaping
at municipal airport. i

Raleigh, N. Car.—$11,062 for W. P. A. project for
reconditioning and painting of hangar, and con-
struction of an addition to the hangar to provide
facilities for the Weather Bureau and Airway Com-
munications, ticket offices for scheduled air carriers,
waiting and rest rooms, storage and other facilities
at municipal airport.

Aeronautical Charts

New Editions Issued

~ During March the following new edi-

tions of aeronautical charts were issued
by the United States Coast and Geodetic
Survey. Pilots are warned that pre-
vious "editions of the same charts are
canceled and now obsolete.

REGIONAL CHART

10-M.—March 1940. Size, 26 by 31 inches. Lo-
cated in latitude 38°-44° north and longitude 69°-78°
west, an area of some 198,000 square miles. Includes
changes in air navigation facilities.

PIRECTION FINDING CHART

26-DF.—March 1940. Size, 29 b?/ 32 inches. Lo-
cated in latitude 25°-39° north and longitude 75°-91°
west, covering an area of about 950,000 square miles.
Civil airways added, together with an accumulation
of changes since last edition.

SECTIONAL CHARTS

Cleveland—March 1940. Size, 20 by 42 inches.
Located in latitude 40°-42° north and longitude
78°-84° west, covering an area of about 51,000 square
miles. New radio range at Patterson Field, realine-
ment of Pittsburgh radio range, and accumulation
of other cha'r\1/?es. .

Denver.—March 1940. Size, 20 ba/
cated in latitude 38°-40° north an

43 inches. Lo-
longitude 102°-

radio range realinement at Pueblo, together with
accumulation of other changes.

New York.—March 1940." Size, 20 by 42 inches.
Located in latitude 40°-42° north and longitude
72°-78° west, embracing some 51,000 square miles.
Shows new radio range at Philadelphia, radio ranges
realined at Hackensack, Allentown, and Harris-
burg, and revised civil airways.

Norfolk.—March 1940. Size, 23 by 37 inches.
Located in latitude 34°-38° north, and longitude
75°-78° west, an area of 34,000 square miles. In-
cludes addition of radio range at Langley Field,
revised civil airways, and an accumulation of changes
since the last edition.

Oklahoma City.—March 1940. Size, 20 by 46 inches.
Located in,latitude 34°-36° north and longitude
96°-102° west, covering an area of some 56,000 square
miles. Radio ranges realined at Amarillo and
Oklahoma City, and new radlo_rangze at Clarendon.

Rapid City.—March 1940. Size, 20 by 39 inches.
Located in latitude 44°-46° north and longitude 102°-
108° west, an area of about 47,000 square miles. New
radio range at Sheridan.

San Anfonio.—March 1940. Size, 20 by 43 inches.
Located in latitude 28°-30° north and longitude
94020,-99°40, west, covering an area of about 52,000
square miles. Includes radio range added at Pala-
cios and an accumulation of other changes.

Copies of aeronautical charts may be
obtained from the Coast and Geodetic
Survey, Washington, D. C., and from
that ‘Bureau’s recognized dealers at
major _ cities and _airports. Regional
and _direction finding (DF)_ charts sell
for 75 cents each, and sectional charts
for 40 cents. On orders grossing $10
or more, including assortments, there is
a 33% percent discount allowed by the
Coast and Geodetic Survey.

Recognized Dealers

The Coastand Geodetic Surveyhas an-
nounced the following changes in its list
of recognized dealers authorized to sell
charts.

New Dealers

Embry-Riddle_Co., Miami Airport and Box 668,
Miami, Fla. (This dealer supersedes Karl Voelter,
Inc., municipal airport, Miami, Fla., on the Bureau’s

list.
Sc))uthern Airways, Inc., Greenville Airport, Green-
ville. S. O.
Change of Address

The address of C. S. Hammond & Co., Inc., a recog-
nized dealer in aeronautical charts in New York
City, has been changed from 30 Church Street to
1East Forty-third Street.
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LIGHTNING
(continued from page 199)

the forward side where up drafts are
most prominent, precipitation is usually
in the form of rain and moderate tur-
bulence is experienced. If the rear of
the cloud is entered, wet snow is the
usual precipitation form. ]
Shortly after entering the region of
precipitation, static increases In the
radio_and at night a carona discharge
(St. EImo’s Fire) is visible on the wings,
propeller tips, nose, and other extrem-
ities of the airplane’s structure. As
flight is continued througn the cloud
the intensity of the static Increases to a
steady roar, the corona becomes more
vivid, with streamers extending for-
ward into the cloud, and turbulence
becomes more pronounced. These con-
ditions continue_for 10 to 20 seconds,
then a flash of lightning occurs, ending
abr_ugtly the static and corona, after
which turbulence steadily decreases.
This sequence of events is interpreted
to indicate that the distribution of the
electrical charge in a convective type
cloud is roughly that shown in figure 1.
In this diagram, the cloud is shown to

Figure 1.—Generalized diagram showing the distri-
bution of electrical charge, hydrometers, and air
currents in a shower cloud.

be moving eastward with the ascending
currents entering the cloud base in. the
forward portion. In this part of the
cloud a region of positive electricity is
indicated.

_In the rear of the cloud, where pre-
cipitation is in 'the form of wet snow, a
reg%lon of negative electricity is indi-
cated, with a neutral zone separating the
opposite charges. )

An alr]plane in flight through the
regions of concentrated charge in the
cloud would rapidly assume the charge
of its environment and the charge
would be gained faster than it would be
dissipated except by brush discharge,
which produces severe static and corona.
On entering the neutral zone the air-
plane may, by virtue of its length as a
conductor, initiate a discharge between
tf|1e 8pp03|te|y charged portions of the
cloud.

Origin of the Electrical Charge

The information obtained from the
case histories used in this study is
believed to contribute toward the Solu-
tion of the origin of the electric charge
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in thunderstorms. In the past, cloud
masses having a high electrical charge
were congsidered to be limited to the
cumulo-nimbus type. In this study
the majority of " lightning _discharges
were found to have occurred in cumulus
clouds_of the shower type. Discharges
occurring in thunderstorms were limited
to less than 10 percent of the cases
which is considerably less than would
ordinarily be expected. This fact alone
makes necessary a_reconsideration of
the prevailing theories of the origin of
the electrical charges in thunderstorms.

That the electrical charge in thunder-
storms originates in the cloud itself is
generally accepted. The process where-

F, quantities of positive and negative
electricity are produced and then Separ-
ated so that two portions of the cloud
are opposne!jy charged has been the sub-
{_ect of considerable theoretical and prac-
ical research, and the opposing theories
g[oposed b%/ C. T. It. Wilson 1and G. C.

impson 2 have been developed.

During this study an effort was made
to explain the various observed condi-
tions by these existing theories. While
each of these theories was applicable in
certain instances it now appears prob-
able that a combination of the two,
plus the introduction of Bergeron’s ice
crystal theory of Rremplt_atlon 3 satis-
faCtorily explains the Orlﬂln and distri-
bution of the electrical charge in thun-
derstorms. ] ]

In fine weather, the electrical field
of the atmosphere is positive, and the
earth carries a negative charge. In
such a field negative ions are driven
upward while positive ions move down-
ward toward the earth. The mobility
of these ions is about 1.5 centimeters
per second in a field of gradient 1 volt
per centimeter, but when captured by
condensation or Aitken nuclei their
mobility is only 0.005 to 0.0003 centi-
meter per second. )

When, through condensation, cloud
particles form “in a stratum of the
atmosphere, free ions are captured and
the polarity of the droplet becomes
opposite to the existing electrical field,
that is, the lower surface of the drop
will carry a positive charge with a
negative charge upon its upper surface.
As long as the cloud particles have no
ai)preglable_ vertical = movement the
electrical field in the cloud remains
positive with respect to the earth.

In a cloud of convective origin
(cumulo type) the cloud particles are
subject to extensive vertical displace-
ments and the normal electrical field is
disturbed. Cloud particles carried up-
ward by ascending currents readily
exceed the velocity of the upward
moving negative ions.  Since the upper
surface of the drops are negatively
charged, downward moving positive
ionsare attracted to the "drop and
captured, and the droplet in this manner
becomes positively charged. Eventu-
ually, the upper portions of the cloud,
at least that portion subject to strong
vertical convection, also becomes posi-
tively charged.

Cloud particles that have formed at
the condensation level (where the tem-
perature is above freezing) and are
carried by the ascending currents to a

region, of subfreezing temperature re-
main in liquid form, and do not freeze.
Water vapor in the ascending air must
continue to condense as the temperature
is lowered through adiabatic cooling
and will increase the size of the cloud
particles. = At some critical temperature
condensation becomes more improbable
and sublimation of water vapor takes
[l)_lace on sublimation nuclei present.

hereafter, above that level, only ice
crystals form, and the upper portion of
cumulus type clouds becomes a mixture
of ice and” water particles.

The ice particles, being in the form of
needles and plates, have a ver?/_slow rate
of fall and the direction of fall is erratic.
If the cloud remains supersaturated for
some time the crystals will continue to

row and form flakes. Also, because of
he lower vapor pressure over ice, sub-
limation at the expense of adjacent water
particles will occur. However, because
of their erratic direction of fall, crystals
must readll%/ collide with drops, and a
conglomerate of ice and water will form

In the rear portion of the cloud the
stre_n?th .of the ascending currents
rapidly diminishes and the "velocity of
fall under gravity of the ice-water

articles soon exceeds the sustaining
orce of the air stream. Since they are
now exposed to more frequent collisions
with the slower falling water particles, the
size of these particles rapldIP/ increases.

During the descent the polarity of the
particle 1s positive with respect to the
earth, that is, the lower surface is
charged p05|t!vel¥]. Negative ions, mov-
ing upward in the electrical field, are
therefore attracted and captured by the
drop and carried downward, and through
this filtering process the upper positive
region is protected against neutraliza-
tion by ascending negative ions.
__The initial disruption of the droplet
immediately after reaching the 32° F.
isotherm appears to be the important
phase in the origin of the electric charge.
As an ice-water conglomerate, these
particles have a hl%h viscosity, and being
irregular in form their rate of fall is re-
tarded. Such particles would also inter-
cept and capture free negative ions
much more rapidly than "would the
smaller, slow moving water particles.

Ugon melting, the form of the drop-
let becomes more nearly streamlined,
its velocity of fall rapidly increases and,
on attaining its terminal velocity, the
particle disrupts. In 1927 Simpson4
applied the experiments of Lenard to
the breaking of drops by an air current
and concluded that a separation of
electrical charge_is thus produced in a
thunderstorm.” Through this process
the negative ions are liberated and the
remaining positively charged liquid drops
fall free.” In this ‘'manner, a reglon of
high negative charge is established below
the freezing isotherm.

In the region of strong ascendm?_ air
streams, the disruption of droplets Tike-
wise occurs. However, the water par-
ticles retaining the positive charge can-
not fall free but are held suspended or
carried aloft in the ascending currents
unless the mass of accumulated water

See references at end of article for
footnotes)
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exceeds the sustaining force of the ver-
tical air stream. The negative ions
separated during this process are car-
ried into the upper and rear portions of
the cloud V\_/here_the¥ are captured by
falllng BI’GCIpItatIOH orms and concen-
trated below the freezing isotherm by
the method previously described. In
this manner _two opposnelg electrically
charged regions are established in a
horizontal plane in the thunderstorm.
In figure 2 the history of cloud par-

Figure 2.—Generalized diagram showing the dis-
tribution of meteorological elements and the
mechanism of the separation of electrical charges
in a typical thunderstorm.

tides, free ions, and precipitation forms
in a typical cumulo-nimbus_type cloud
is shown. This diagram differs some-
what from that presénted by Simpson 2
in that a third region of activity is des-
|(1;n_ated along the front of the cloud.
It is through the upward movement of
cloud particles in this region that the
positive charge at the top of the cloud
Is sustained. o

A lightning charge within the cloud
may occur_ between the negatively
charged region below the 32°°F. iso-
therm and™ (1) the positive region at
the top of the cloud, (2) the positive
region in the ascending air stream, (3)
the earth, and between the positive
region in the ascending current and
earth. .

In a large cumulus cloud that will
produce showers, the electrical field may
never attain the potential necessary to
initiate a lightning discharge and”the
charges will gradually dissipate through
leakage and™ neutralization. An air-
plane, however, moving between the
two horizontally char%e zones may, by
virtue of its own length as a conductor
plus the short-circuiting effect of a trai
of ionized gas particles (due to corona
discharge from the pIane% initiate a dis-
charge.” The airplane then becomes a
conductor of the dlscha_r]ge. Data re-
viewed in this study verify this conclu-
sion and account” for all discharges
reported. )

It should be remembered that in an
extensive thunderstorm the electrical
generating mechanism is not limited to
a single cell as illustrated in figure 2.
Several such cells undoubtedly exist and
the mechanism is duplicatedin varying
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degrees of intensity within a single well-
developed cumulo-nimbus cloud.

Flight Procedure

Since the initiation of a lightning dis-
charge through an airplane in |ght
requires the passage of the plane be-
tween two oppositely charged portions
of the cloud, ¢ |schar%es may be avoided
by the following flight procedure:

(1) Avoid, it possible, instrument
flight through large cumulo-tyﬁe
clouds, especially at the level where the
temperature is between 25° and 35° F.

) If, when on instruments, it is Pap

apparent from the temeprature and
degree of static and corona discharge
that the airplane is in a highly charged
zone, and ‘a discharge iS imminent
reduce speed and descend.

. $3) If a change in altitude is not pos-
sible and reduction of speed does not
materially reduce corona or static, keep
eyes focused on the instrument panel
which should be brightly lighted at
night. This will help to prevent tem-
porary blindness if a discharge occurs
near the cockpit.

~ Compliance with the above sugges-
tions has in several instances enabled
pilots to avoid lightning when all con-
ditions indicated that a discharge was
imminent. In no instance was a dis-
charge encountered when this procedure
was followed.

Rain and Snow Static

Rain and snow static is a term applied
to those radio atmospherics frequently
experienced when an airplane is flown
through precipitation. The fact_that
this type of static does not occur in all
types of precipitation nor at all tem-
peratures, requires explanation.

In flight through a charged cloud or
charged™ precipitation, an airplane
quickly assumes the charge of its en-
vironment and continues to gain the
charge faster than it can be dissipated
through normal leakage. When the
potential of the airplane is sufficient to
Produce a brush discharge or corona,
the steady hissing in the radio receivers

is heard. L

Charged J)reup_ltatlon cannot be
easily avoided, particularly by scheduled
transports. Records indicate, how-
ever, that the most severe rain static
occurs when rain is encountered at tem-
peratures near freezing or_below thun-
derstorms. Snow stafic is also most
severe when it is encountered at tem-
peratures near freezmﬁ and the intensity
decreases directly with the temperature.

Rain and snow static can then be
attributed to the same causes as light-
ning, that is, regions of high electrical
charge, and can be avoided or mini-
mized by recognizing and avoiding these
regions.

Conclusion

No effort has been made in this paper

of the processes described. Wilson
using Macky’s 5 figures gbtains values
that are in accord with direct thunderr
storm measurements.  Since the charge
separation effected by the difference in
rate of fall of precipitation forms and
cloud particles approximates Wilson’s
theory _ap?h_catlon to the process de-
scribéd in this paper appears practical.
_ Further investigation of the genera-
tion of electrical charges in thunder-
storms and cumulus clouds is being
continued as additional data are ac-
cumulated. Although the reports of
pilots received since a summary of this
aper was presented last wirter sub-
stantiate the theory advanced herein,
the number of reports is limited and it
is possible that further information may
require a revision of these views.
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Authority To Hold Prehearing
Conference on Air-Line
Economic Cases

The Civil Aeronautics Authorit
announced on March 26 that it would
thereafter require prehearing conferences
before the opening of formal hearings on
all economic cases relating to air Tines.
In order to arrange for these conferences,
which are designed materially to speed
the progress of such hearings, the Au-
thority had to postpone temt)_orargly_all
formal hearings on domestic air-line
cases previously set to start on or after
April 15, In “establishing this policy
for the use of the prehearing conference,
the Authority is following an example
set recently %/_the Supreme Court in
spemfymPHJre rial procedure for cases
before all Federal courts.

In the past the Authority has found
that in a number of cases the actual
inauguration of hearings has had to be
postponed due to the fact that one or
more parties to the action were not pre-
%ared to begin hearln%s at the date set.

ecent experiences with prehearing con-
ferences have led the AuthorltY to
believe that such conferences would go
far toward the elimination of such
difficulties. L

The Authority indicated the dates
for prehearing conferences on the post-
poned cases would be assigned at an
early date. No hearing date, however
will’be assigned to a particular case until
a prehearing conference has been held
and the case appears to be adequately

JEEN p r
to present quantitative electrical values Iprepared by all parties.
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NOTE ON THE ARRANGE-
MENT OF THESE PAGES

This part of the JOURNAL in
each issue presents a current
record of the official actions taken
by the Civil Aeronautics Author-
ity. Digests of all orders and
regulations are carried in outer
columns under the title *Ab-
stracts.” Persons having spe-
cific interest in any of these
orders may obtain complete ver-
batim copies by writing to the
Director of_ Statistics and Infor-
mation, Civil Aeronautics Author-
ity, Washington, D. C. )

“The large inner columns, set in
different type, carry verbatim all
opinions accompanying Authority
actions. The type and format
used will be utilized in the prepa-
ration of bound volumes of
opinions_ of the Authority which
will be issued at appropriate in-
tervals. After the first volume is
completed, the temporary page
numbers now used will "be re-
placed by the actual volume and
page number which the text will
carry in the bound volumes.

ABSTRACTS

ORDERS

Order No. 453: Solo pilot certificate of
I;arold Anderson suspended for 120
ays.

The Authority on March 29 suspended
for a period of 120 days solo pilot cer-
tificate No. 44586, held by Harold
Anderson, Wolf Point, Mont., for pilot-
ing an aircraft carrying a person other
than a certificated instructor and other
violations of the Civil Air Regulations.
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C.A.A. OPINIONS

C. A. A. Opinions---Vol. 1 vageNorcXLII
D ocket No. 202

PAN AMERICAN AIRWAYS CO. (OF DELAWARE)—TRANS-
ATLANTIC MAIL RATES

Petition for order fixing and determining the fair and reasonable rates of com-
pensation for the transportation of mail by aircraft, the facilities used and useful
therefor, and the services connected therewith, between the United States and
Europe in trans-Atlantic service.

Decided April 3, 1940

Fair and reasonable rates of compensation for the transportation of mail by air-
craft, the facilities used and useful therefor, and the services connected there-
with, in so far as such rates relate to the payment of compensation for the
transportation between the United States and Horta, the Azores, of muail
destined for the Azores in excess of a load of 1,600 pounds per trip fixed and
determined.

Appearances:
Samuel E. Gates, for the Civil Aeronautics Authority.

Supplemental Opinion

By the Authority:
This proceeding was reopened on the Authority’s own motion by
order dated February 23, 1940, for the following limited purposes:

(1) To determine whether or not the rate of compensation being paid to the
petitioner for the transportation of mail by aircraft, the facilities used and useful
therefor, and the services connected therewith, insofar as such rate relates to
the payment of compensation for the transportation between the United States
and Horta, the Azores, of mails destined for the Azores in excess of a load of
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sixteen hundred (1,600) pounds per trip, is fair and reasonable as required by
the Civil Aeronautics Act of 1938, and particularly section 406 thereof; and

(2 In case such rate shall not be found to be fair and reasonable, to fix and
determine the fair and reasonable rate or rates of compensation for the trans-
portation between the United States and Horta, the Azores, of mails destined
for the Azores in excess of such load of sixteen hundred (1,600) pounds per trip,
as specified in said order.

On June 30, 1939, the Authority issued its order in docket No. 202,
firing and determining the fair and reasonable rate of compensation
for the transportation by Pan American Airways Co., (of Delaware),
herein referred to as “petitioner/’ of mail by aircraft between the
United States and Europe, the facilities used and useful therefor, and
the services connected therewith. The rates therein fixed and deter-

C. A. A. Opinions---Vol. I  ‘paceNo.ACXLIV

mined for the transportation of mail by aircraft were for a maximum
mail load of sixteen hundred (1,600) pounds per trip, and the order
contained the following provision with respect to payment for mails
carried in excess of such maximum load:
The foregoing rates are for a maximum mail load of sixteen hundred (1,600)
pounds per trip and petitioner shall be paid $4 per pound per trip out-bound for
any mails carried in excess of such load of sixteen hundred (1,600) pounds per

trip, provided such trip shall have been completed at least as far as Foynes,
Ireland, or Lisbon, Portugal.

Under date of November 16, 1939, the First Assistant Postmaster
General of the United States addressed a letter to the Chairman of
the Authority requesting an interpretation of the above-quoted pro-
vision, particularly with respect to the rate of compensation which
should be paid petitioner for the transportation by aircraft between
the United States and the Azores of mail destined for the Azores in
those instances where the mail load between the United States and
Europe exceeded sixteen hundred (1,600) pounds. Accordingly, the
Authority, as above mentioned, by its order dated February 23, 1940,
reopened the proceeding for the purposes stated.

On March 6, 1940, a public hearing was held before an examiner of
the Authority, Francis W. Brown. No appearance was entered in
behalf of petitioner, a stipulation, which was introduced into the
record of said proceeding by counsel for the Authority, having pre-
viously been entered into by counsel for petitioner and counsel for
the Authority. Said stipulation contained an agreed statement of
facts. It also contained a proposed amendment of that portion of the
“Order fixing and determining the fair and reasonable rates of com-
pensation for the transportation of mail by aircraft over certain routes
between the United States and Europe in trans-Atlantic service”
entered in the above-entitled proceeding on June 30, 1939 (serial No.
80), above quoted, with respect to payment for the transportation of
mail by aircraft between the United States and the Azores of mail
destined for the Azores in excess of the maximum mail load of sixteen
hundred (1,600) pounds, and a suggestion that the examiner recom-
mend to the Authority an amendment of such provision, effective as
of May 20, 1939, in the following language:

The foregoing rates are for a maximum mail load of 1,600 pounds per trip out-
bound, and petitioner shall receive additional compensation for any mails

transported in excess of such load of 1,600 pounds, as follows: On trips pro-
ceeding as far as Lisbon, $4 per pound for out-bound mail transported from the
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ABSTRACTS
Continued

Order No. 454. (Appeared in previous
abstract.)

Order No. 455: Offers accepted in com-
promise of civil penalties for viola-
tions.

The Authority on April 2 accepted the
following offers in compromise of civil
penalties incurred for violations of the
Civil Aeronautics Act and the Civil Air
Relgulatlons. . .

_Ralph H. Barry, Saginaw, Mich.—For
BI|OtIng an aircraft on a civil airway

efore said aircraft had been rerated as
to airworthiness following an accident
in which it was involved, and other
violations—3$50;

William F. Eckels, Alton, 1I.—For
authorizing the flight of his registered
aircraft on a civil airway when it was
not certificated as airworthy—$25;

Arthur L. Howarth, Portland, Oreg—
For piloting an aircraft on a civil airway
without beln&gossessed of a valid pilot
certificate—$50;

_Warren C. Prosser, Denver, Colo—For
piloting an aircraft on a civil airway
when said aircraft was not certificated
as airworthy, and other violations—
$25; and

Stewart W. Ralston, _Minersville,
Calif—For piloting an aircraft on a
civil airway carrying a person in excess
of the number “specified in the air-
worthiness certificate of said aircraft,
and other violations—$100.

Order No. 456: Offers accepted in com-
promise of civil penalties for viola-
tions.

The Authority on April 2 accepted the
following offers” in compromise of civil
penalties incurred for violations_of the
Civil Aeronautics Act and the Civil Air
Regulations:

uncan A. Mcintyre, Tulsa, Okla—
For taking off from an airport at a time
when there was risk of collision with
other aircraft during such take-off—

$100; and .

Dr. R. W. Naudack, Monte Vista,
Colo—For piloting an aircraft on a
civil airway without beln% ossessed of
a valid pilot certificate—$100.

Order No. 457: Solo pilot certificate of
Richard G. Purcell, Jr., revoked.

_The Authority on April 2 revoked solo
%l_lot certificatt  No. 66666, held b
ichard G. Purcell, Jr., Burbank, Calif’,
for piloting an aircraft on a civil airway
over a congested area at an altitude not
sufficient to permit at all times an emer-
ency landing outside of such area in
e event of complete power failure, and
other violations of the Civil Air Regula-
HSE?? (Previous orders Nos. 418 and
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ABSTRACTS
Continued

Order No. 458: Student pilot certificate
of Jack Robert Thornton revoked.

The Authority. on April 2 revoked
student pilot certificate No. 40080, held
by Jack Robert Thornton, Paragould
Ark., for piloting an aircraft on a civi
airway carrying a person other than a
certificated “instructor actually giving
instruction, and other violations of the
Civil Air Regulations.

Order No. 459: Student pilot certificate
of Alfred R. Ellis revoked.

The Authority on April 2 revoked
student pilot certificate No. 74763, held
by Alfred R. Ellis, lowa City, lowa, for
piloting an aircraft on a Civil airway
outside an area within a 25-mile radius
of his point of take-off, and other
violations of the Civil Air Regulations.

Order No. 460: Student pilot certificate
of James Henry Layne revoked.

The Authority on April 2 revoked
student pilot certificate No. 59350, held
kéy James Henry Layne, Van Nuys

alif., for piloting an aircraft on a civi
airway carrying a person other than a
certificated “instructor actually giving
instruction, and other violations of the
Civil Air Regulations.  (Previous orders
Nos. 420 and 427.)

Order No. 461: Student pilot certificate
of Paul E. Piche revoked.

The Authority on April 2 revoked
Student pilot certificate No. 78210, held
by Paul E. Piche, New London, Conn.,
for piloting aircraft on civil airways out-
side an area within a 25-mile radius of
his point of take-off and other viola-
tions of the Civil Air Regulations.

Order No. 462: Parachute rigger cer-
tificate of Alva Wilson Spiva sus-
pended for 90 days.

The Authority on April 2 suspended
for a period of 90 days parachute rigger
certificate No. 522, held by Alva Wilson
Spiva, Wichita, Kans., for carelessness
and inattention to his duty in his in-
spection and packing of a parachute.

Order No. 463: Penn-Central granted
further hearing on Pittsburgh-Buffalo
application.

The Authority on April 2 granted
yetition of Pennsylvania-Central Air-
ines Corporation “for further hearing
before decision by the Authority of the
application of said company for an
amendment to its certificate "of public
convenience and necessity covering the
Pittsburgh-Buffalo route.
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United States to Horta, the Azores, or Lisbon, Portugal, or points beyond;
on trips proceeding as far as Foynes, Ireland, $4 per pound for mail transported
from the United States to Foynes, Ireland, or points beyond: Provided, That
petitioner shall not be entitled to any compensation in excess of such $4 per
pound for the transportation of mail in excess of 1,600 pounds per trip to points
beyond Lishon, Portugal, or Foynes, Ireland, as the case may be.
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The examiner announced at the conclusion of the hearing that no
report would be issued and that he would recommend to the Authority
the amendment of the order of the Authority dated June 30, 1939
(serial No. 80), in the language stipulated to by counsel as set forth
above, such amendment to become effective May 20, 1939. The sole
guestion involved, therefore, is with respect to petitioner’s com-
pensation for the transportation of mail from the United States
destined to the Azores on trips where the total mail load carried is
in excess of sixteen hundred (1,600) pounds. According to the
stipulated facts, during the period from the commencement of service
across the Atlantic, namely, May 20, 1939, to and including the
month of January 1940, the total amount of such excess poundage was
less than 250 pounds. The fact that the volume of mail between
the United States and the Azores is nominal in no way alters the fact
that petitioner is entitled to a fair and reasonable rate of compensation
for the service rendered in transporting such mails.

Accordingly, the Authority, upon consideration of the record in this
proceeding, as evidenced by the stipulation of counsel for petitioner
and counsel for the Authority, and the recommendation of the ex-
aminer made at the conclusion of the hearing, finds that that portion
of the “Order fixing and determining the fair and reasonable rates of
compensation for the transportation of mail by aircraft over certain
routes between the United States and Europe in trans-Atlantic
service” entered in the above-entitled proceeding on June 30, 1939
(serial No. 80), which reads as follows:

The foregoing rates are for a maximum mail load of sixteen hundred (1,600)
pounds per trip and petitioner shall be paid $4 per pound per trip out-bound for
any mails carried in excess of such load of sixteen hundred (1,600) pounds per
trip, provided such trip shall have been completed at least as far as Foynes,
Ireland, or Lisbon, Portugal.,

should be amended to read as follows:

The foregoing rates are for a maximum mail load of 1,600 pounds per trip out-
bound. and petitioner shall receive additional compensation for any mails trans-
ported in excess of such load of 1,600 pounds, as follows: On trips proceeding as
far as Lisbon, Portugal, $4 per pound for out-bound mail transported from the
United States to Horta, the Azores, or Lisbon, Portugal, or points beyond; on
trips proceeding as far as Foynes, Ireland, $4 per pound for mail transported
from the United States to Foynes, Ireland, or points beyond; Provided, That
petitioner shall not be entitled to any compensation in excess of such $4 per
pound for the transportation of mail in excess of 1,600 pounds per trip to points
beyond Lisbon, Portugal, or Foynes, Ireland, as the case may be.

The Authority further finds that such amendment of the order of
June 30, 1939, should be made effective as of the date of commence-
ment of service over the route via the Azores, to wit, May 20, 1939.

An appropriate order will be entered.
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Branch, Mason, Warner, Members of the Authority, concurred in
the above opinion. Hinckley and Ryan, Members, did not take part
in the decision.

Supplemental Order

The Civil Aeronautics Authority, acting on its own motion, pursuant to sections
205 (@) and 406 (b) of the Civil Aeronautics Act of 1938, having reopened the
above-entitled proceeding by its order dated February 23, 1940 (serial No. 405),
for the following limited purposes:

() To determine whether or not the rate of compensation being paid to the
petitioner for the transportation of mail by aircraft, the facilities used and useful
therefor, and the services connected therewith, insofar as such rate relates to
the payment of compensation for the transportation between the United States
and Horta, the Azores, of mail destined for the Azores in excess of a load of
sixteen hundred (1,600) pounds per trip, is fair and reasonable as required by
the Civil Aeronautics Act of 1938, and particularly section 406 thereof; and

(2 In case such rate shall not be found to be fair and reasonable, to fix and
determine the fair and reasonable rate or rates of compensation for the trans-
portation between the United States and Horta, the Azores, of mail destined
for the Azores in excess of such load of sixteen hundred (1,600) pounds per trip,
as specified in said order,

and a full hearing having been held thereon before an examiner of the Authority,
and the Authority, upon consideration of the record in such proceeding and the
recommendation of the examiner thereon, having issued its opinion containing its
findings, conclusions, and decision, which is attached hereto and made a part
hereof, and having found that its action in this matter is necessary pursuant to
said opinion:

Itlsorderea, That that portion of the “Order fixing and determining the fair
and reasonable rates of compensation for the transportation of mail by aircraft
over certain routes between the United States and Europe in trans-Atlantic
service” entered in the above-entitled proceeding on June 30, 1939 (serial No. 80)
which reads as follows:

“The foregoing rates are for a maximum mail load of sixteen hundred (1,600)
pounds per trip and petitioner shall be paid $4 per pound per trip out-bound for
any mails carried in excess of such load of sixteen hundred (1,600) pounds per
trip, provided such trip shall have been completed at least as far as Foynes,
Ireland, or Lisbon, Portugal.”

shall be amended to read as follows:

“The foregoing rates are for a maximum mail load of 1,600 pounds per trip
out-bound, and petitioner shall receive additional compensation ‘for any mails
transported in excess of such load of 1,600 pounds, as follows: On trips pro-
ceeding as far as Lisbon, Portugal, $4 per pound for out-bound mail transported
from the United States to Horta, the Azores, or Lisbon, Portugal, or points
beyond; on trips proceeding as far as Foynes, Ireland, $4 per pound for mail
transported from the United States to Foynes, Ireland, or points beyond;
Provided, That petitioner shall not be entitled to any compensation in excess
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of such $4 per pound for the transportation of mail in excess of 1,600 pounds
per trip to points beyond Lisbon, Portugal, or Foynes, Ireland, as the case
may be.”

It Is Further Ordered, That this amendment of the order of June 30, 1939
(serial No. 80), shall be made effective as of the date of the commencement of
service over the route between the United States and Europe via the Azores,
to wit, May 20, 1939.

MAY 1, 1940

ABSTRACTS
Continued

Order No. 464: City of St. Louis and
Chamber denied intervention in con-
venience and necessity applications.

The Authority on April 3 denied
motion of the city of St. Louis and the
St. Louis Chamber of Commerce to
intervene in the applications of Mid-
Continent Airlines, 'Inc., Braniff Air-
ways, Inc,, and Northwest Airlines,
Inc., for certificates of public conven-
ience and necessity.

Order No. 465: Adopted supplemental
order determining mail rates between
United States and Azores by Pan
American.

The Authority on April 3 adopted
supplemental order (original order No.
80, June 30, 1939) determining fair
and reasonable rates of compensation
for the_transportation of mail between
the United States and Horta, the Azores
b|¥ Pan American Airways Co. (Del.)
é or full text of opinion and order, see
ocket No. 202, p. 204.)

Order No. 466: Student pilot certificate
of Albert Hugh Johnston suspended
for 30 days.

The A_uthoritty on April 5 suspended
for a period of thirty days from March
31, student pilot certificate No. 84951,
held by Albert Hugh Johnston, At-
lanta, Ga., for piloting an aircraft on a
civil ‘airway carrying a person other
than a certificated instructor actually
giving instruction.

Order No. 467: Solo pilot certificate of
(lj)aniel A. Monan suspended for 30
ays.

The Authority on April 5 suspended
for a period of 30 days from March 31
solo_pilot certificate' No. 66064, held
by Daniel A. Monan, LaGrange, Ga.,
for piloting an aircraft on a civil airway
carrying a person other than a_certifi-
cated instructor actually giving in-
struction.

Order No. 468: Offers accepted in com-
promise of civil penalties for viola-
tions.

The Authority on April 9 accepted
the following offers in compromise of
civil penalties incurred for violations
of the Civil Aeronautics Act and the
Civil Air Regulations:

_Paul M. Bradley, Seattle, Wash.—For
piloting an aircraft on a civil airway
at an altitude of less than 500 feet, and
other violations—3$50; )

Roy Donley, North Hollywood, Calif.—
For piloting an aircraft on a civil airway
at an altifude over a congested area
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insufficient to permit at all times an
emergency landing outside of such area
!$n «the evént of complete power failure—

25;

_Lewis A. Jackson, Marion, Ind.—For
piloting an aircraft on a civil airway in
weather below the minimums prescribed
for contact flight without being pos-
sessed of an instrument rating and when
said aircraft was not equipped for
instrument flight—$25;

Harold H. Reese, Des Moines, lowa—
For piloting an aircraft on a civil air-
way carrying a person other than a cer-
tificated “instructor actually giving in-
struction, in violation of the terms of
his solo pilot certificate—$25; and

“Neal Umholtz, Oakland, Calif—For
piloting an aircraft on a civil airway
after sundown although said aircraft was
not eqmgged with proper navigation
lights—$25.

Order No. 469: Offer accepted in com-
promise of civil penalties for viola-
tions.

The Authority on April 9 accepted the
following offer “in compromise of civil
penalties incurred for violations of the
Civil Aeronautics Act and the Civil Air

Regulations:

lorman Cathcart, San
Calif—For piloting an aircraft on a
civil airway after ‘sundown when the
aircraft was not certificated as air-
worthy and was not equipped with
navigation lights—$25.

Francisco,

Order No. 470: Interlocking relation-
ships approved.

~ The A_uthorit?/ on April 9 approved
mterl_ocklngF refationships _ of "A. M.
Archibald, Franklin Gledhill, James H.
Johnston, and Andre A. Preister, and
Pan American Airways, Inc., and sub-
sidiaries.

Order No. 471: Interlocking relation-
ships approved.

The Authority on April 9 approved in-
terlocking_relationships of Lyman Del-
ano and Pan_American Airways, Inc.,
and subsidiaries, and certain transport
companies.

Order No. 472: Interlocking relation-
ships approved.

The Authority on April 9 approved in-
terlocking relationships of Paul M.
Davis and Eastern Air Lines, Inc., and
Tennessee Central Railway Co.
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It Is Further Ordered, That, except as herein specifically amended, said
order of June 30, 1939 (serial No. 80), shall remain in full force and effect until
further order of the Authority.
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D ocket No. 328

MID-CONTINENT AIRLINES, INC.—CERTIFICATE OF
PUBLIC CONVENIENCE AND NECESSITY

(Bismarck-Minot Operation)

In the Matter of the Application of Mid-Continent Airlines, Inc., for a certificate
of public convenience and necessity under section 401 (e) (2) of the Civil Aero-
nautics Act of 1938.

Decided April 9,194-0

Applicant found entitled, under section 401 (e) (2) of the Civil Aeronautics Act
of 1938, to an amendment of its certificate of public convenience and necessity
S0 as to authorize it to engage in air transportation with respect to mail, persons,
and property between Bismarck-Mandan, N. Dak., and the terminal point
Minot, N. Dak.

Appearances:
Terrell C. Drinkwater and John S. Wynne, for applicant.
George A. Keyser, for Civil Aeronautics Authority.

Opinion
By the Authority:

By application filed November 17, 1939, Mid-Continent Airlines,
Inc., seeks authorization under section 401 (e) (2) and section 401 (h)
of the Civil Aeronautics Act of 1938 to extend its present operations
so that it may engage in scheduled air transportation of mail, persons
and property between Bismarck, N. Dak., and Minot, N. Dak.

Due notice of the application was given to the public and the air
carriers included in a list issued by the Authority. A public hearing
was held on January 19,1940, before Examiner Thomas L. Wrenn of
the Authority, and his report was duly filed and served, recommending
the granting of the application. No exceptions or briefs were filed
with respect to the report.

Section 401 (e) (2) of the act provides “the Authority shall, not-
withstanding any other provision of this act, issue certificates author-
izing the transportation of mail, and all other classes of traffic for which
authorization is sought, between such points, namely, * * * (B)
from Bismarck, N. Dak., to Minot, N. Dak. * * *” This section
requires the Authority to issue a certificate of public convenience and
necessity authorizing air transportation between the points named in
the section and does not require a finding that the proposed air trans-

C. A. A. Opinions—Vol. I  VageNo"CXLIX

portation is required by the public convenience and necessity.1 How-
ever, in order to carry out the policies set forth in section 2 of the act,
we have previously held that in considering an application for the
issuance of a certificate under section 401 (e) (2), it must determine
that the issuance to a particular applicant will serve the public in-
terest.2
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Applicant now operates under a certificate of public convenience
and necessity authorizing it to engage in air transportation with respect
to persons, property and mail on route No. 26 between the terminal
points Tulsa, Okla., St. Paul and Minneapolis, Minn., and Bismarck-
Mandan, N. Dak., via certain intermediate points.3 The evidence of
record establishes that the service rendered by applicant between
these points is well conducted. Applicant’s present route and the
extension for which authorization is sought to engage in air transpor-
tation are shown by the following map:

i Continental Air Lines, Inc.- Braniff Airways, Inc., docket No. 2-401(E)-2 and 150, decided April 28,1939
i Continental-Braniff Case, supra.
3Mid-Continent Air Lines, Inc., docket No. 3-401(E)-I, decided March {7,1939.

a A. A. Opinions—Voi. | l&°m&L

Applicant introduced evidence to show that it is fit, willing, and
able to engage in air transportation between Bismarck and Minot.
The distance between these points is 105 miles over a terrain of a
generally rolling character providing many suitable sites for emergency
landings. There are no unusual meteorological conditions prevailing
in the area. The population of the territory to be served is com-
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ABSTRACTS
Continued

Order No. 473: Interlocking relation-
ships approved.

. The A_uthorit?/ on April 9 ap[i_roved
interlocking__ relationships of T. B.
Wilson and Transcontinental & Western
Air, and certain motor transport com-
panies.

Order No. 474: Temporary holding of
existing interlocking relationships ap-
proved.

The Authority on April 9 approved
temporary holding of existing interlock-
ing relationships “of Victor I. Hahn,
Alexander C. Blanchard and William C.
Blanchard, and White Pass Airways,
and, certain rail and navigation com-
panies.

Order No. 475: Mid-Continent Bis-
marck-Minot extension approved.

The Authority on April 9 granted aP-
plication of Mid-Continent "Airlines to
amend its certificate of public conven-
ience and necessity for route No. 26 so
as to authorize air transportation with
respect to_persons, property, and mail
Rlehge?(n Bismarck, N. Dak., and Minot,

. Dak.

(For full text of opinion and order, see
docket No. 328, p. 208.)

Order No. 476: Solo pilot certificate
of Ralph C. Mangum suspended.

The A_uthorit%/ on April 9 suspended
for a period of 60 days, and thereafter
until such time as he shall have deman-
strated to the satisfaction of a desig-
nated representative of the Authority
that he is thoroughly familiar with parts
01, 20, and 60 of the_ Civil Air Requla-
tions, solo pilot certificate No. 72921,
held bY Ralph C. Mangum, EI%/, Nev.,
for piloting an aircraft acrobatically
over an airport without being equipped
with a parachute, and other violations
of the Civil Air Regulations.

Order No. 477: Russell O. Tilton or-
dered to show cause.

The Authority on April 12 directed
Russell O. Tilton, Lakewood, N. J., to
appear before an examiner of the Au-
thority and show cause why his student
gllot Certificate No. S-99762 should not
e revoked or suspended for starting the
engine of an aircraft without a compe-
tent operator in said aircraft attendin
the controls, and without blocks place
in front of said aircraft, and other viola-
tions of the Civil Air Regulations.
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Order No. 478: Student pilot certificate
of William F. Eckels revoked.

The Authority on April 12 revoked
student pilot cerftificate No. 73397, held
by William F. Eckels, Alton, 111, for
piloting an aircraft on a civil airway
carrying a person other than a_certifi-
cated instructor actually giving instruc-
tion, and other violations of the Civil
Air Regulations.

Order No. 479: Boston-Maine petition
for reconsideration of mail rate order
granted.

The Authority on April 10 granted
etition of Boston-Maine Airways, Inc.,
or oral argument and reconsideration
of the order of the Authority fixing and
determining the fair and” reasonable
rates of com_i)ensat_lon for the transpor-
tation of mail by aircraft over route No.
27 (order No. 406).
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paratively small. The 1930 population of the city of Minot was
16,099, while the 1930 population of Ward County, in which Minot
is located, was 33,597 in an area of 2,054 square miles.

The vice president of applicant testified that survey flights were
conducted over the route on April 20, 1938, and January 16, 1940.
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These surveys disclosed that the airport at Minot requires extension
and improved surfacing of the runways, and facilities for housing of
aircraft and handling of passengers. The record shows that appli-
cant intends to install certain facilities at Minot, including two-way
radio communication equipment, consisting of a 100-watt transmitter
and receiver, and that it would station a radio operator at Minot to
serve also as station manager. On the basis of present costs, appli-
cant’s chief financial officer estimated that the cost of installation
of these facilities would be $3,316. Applicant expects to receive
weather information from the United States Weather Bureau and
anticipates that the Bureau will establish weather reporting stations
at Minot and Underwood, a city midway between Bismarck and
Minot.

The vice president of applicant testified that applicant would
operate the proposed route as an extension of that portion of its
present route No. 26 having a terminal point at Bismarck, without
requiring additional aircraft. An exhibit prepared by the Director
of the Bureau of Federal Airways of the Civil Aeronautics Authority
indicates that daylight schedules may now be operated between
Bismarck and Minot without air navigation facilities in addition to
those now existing. There is a radio range station at Bismarck
which has a course directed toward Minot and which will be available
for limited instrument operations between those points.

Applicant’s vice president also testified that the applicant pro-
poses to operate a schedule between Bismarck and Minot which
would provide one round trip daily between those points during the
hours of daylight shortly before the departure of a south-bound flight
from Bismarck or after the arrival of a north-bound flight at Bismarck.

Exhibits prepared by applicant’s chief financial officer were intro-
duced to show the estimated expenses and revenues for a period of 1
month of operation between Bismarck and Minot. The witness esti-
mated that a total of 5,940 miles would be operated monthly over the
proposed route on the assumption that applicant would continue its
present record of 93 percent performance. Total monthly revenues
from the operation were estimated at $3,221, or 54.24 cents per mile,
upon the basis of applicant’s present mail rate on route No. 26 of 38
cents per mile. It was estimated with respect to passenger revenue
that applicant would receive $915 monthly or 15.40 cents per mile on
the basis of 35 percent occupancy of 10 passenger planes, at the
present net passenger revenue of 4.4 cents per mile on route No. 26.
The basis of this load factor estimate was not indicated, and in the
light of experience it appears optimistic. Total monthly expenses of
operating the extension were estimated at $3,155 or 53.12 cents per
mile, giving an estimated net profit of $66 or 1.12 cents per mile.
The evidence shows that the expenses for operation of 10 passenger
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planes over applicant’s present route for the year ending June 30,
1939, were 54.74 cents per mile and that applicant anticipates that the
new section resulting from the extension of operations to Minot could
be operated at 1.62 cents per mile less than the present route average
as a result of apportioning indirect flying expenses over a mileage
greater than that now operated. These estimated costs were calcu-
lated on the assumption that applicant would operate Lockheed
Electras over its entire route, but no evidence was introduced to show
the estimated cost of operation between Bismarck and Minot with
smaller and less expensive equipment.4

In our decision approving the issuance of a“grandfather” certificate
to applicant herein,5we found it to be a citizen of the United States
within the meaning of section 1 (13) of the act. The chief financial
officer of applicant testified that there have been no changes in the
stock ownership or the managing officers and directors of the appli-
cant affecting its citizenship since the hearing in that proceeding.

Applicant herein applied for a certificate under section 401 (e) (2)
of the act and also applied under section 401 (h) of the act for an
amendment of its present certificate to include the terminal point
Minot, N. Dak., but did not introduce evidence establishing public
convenience and necessity. Section 401 (h) provides that the Au-
thority may alter, amend, modify, or suspend any certificate if the
public convenience and necessity so require. As previously stated,
we have held that no finding of public convenience and necessity is
required for the issuance of a certificate under section 401 (e) (2) of
the act.

The points which applicant presently serves on route No. 26 were
authorized by the Authority under section 401 (e) (1) (B) of the act
in accordance with former authorization of the Postmaster General.
Since section 401 (e) (2), supplementary to section 401 (e) (1) (B),
requires the issuance of a certificate with respect to certain points,
notwithstanding any other provision of the act, we conclude that,
under section 401 (e) (2), we may amend applicant’s present certificate,
issued under the “grandfather” clause, so as to authorize applicant
to extend its present operations in air transportation, with respect to
persons, property, and mail, from Bismarck, N. Dak., to the terminal
point, Minot, N. Dak., named in section 401 (e) (2) of the act, not-
withstanding the provisions of section 401 (h). It is therefore un-
necessary to consider the application under section 401 (h) of the
act for an amendment of applicant’s present certificate.
41n its decision in Mid-Continent Airlines, Inc., mail rate proceeding, docket No. 3-406-(A)-I, fixing the
rate of compensation to be paid applicant for the transportation of mail by aircraft, the Authority stated,
on the basis of testimony given by applicant, that “Petitioner expects to purchase within the next year

another Electra plane, * * * andanew type twin-engine Vega, * * *”
*Mid-Continent Airlines, Inc., docket No. 3-401(E)-l. Decided March 7,1939.
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On the basis of the above findings of fact, we find that applicant is
a citizen of the United States within the meaning of section 1 (13)
of the Civil Aeronautics Act, and that it is fit, willing, and able to
engage in air transportation with respect to persons, property, and
mail between the terminal points Bismarck, N. Dak., and Minot,
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N. Dak., and to conform to the rules, regulations, and requirements
of the Civil Aeronautics Authority and the provisions of the Civil
Aeronautics Act.

An appropriate order will be entered, amending the certificate of
convenience and necessity heretofore granted to Mid-Continent Air-
lines, Inc., for route No. 26, so as to authorize it to engage in scheduled
air transportation in regard to persons, property, and mail between the
terminal point Tulsa, Okla., the intermediate points Kansas City, Mo.,
St. Joseph, Mo., Omaha, Nebr., Sioux City, lowa, Sioux Falls, S. Dak.,
Huron, S. Dak., and (a) Beyond Huron, S. Dak., the intermediate
point Watertown, S. Dak., and the terminal point St. Paul and Min-
neapolis, Minn., and (6) beyond Huron, S. Dak., the intermediate
points Aberdeen, S. Dak., Bismarck-Mandan, N. Dak., and the
terminal point Minot, N. Dak.

Branch, Ryan, Mason, Warner, Members of the Authority, con-
curred in the above opinion. Hinckley, Chairman, did not take part
in the decision.

Order

Mid-Continent Airlines, Inc., having filed application for a certificate of public
convenience and necessity under section 401 (e) (2) of the Civil Aeronautics Act
of 1938, authorizing it to engage in air transportation with respect to persons,
property and mail between Bismarck, N. Dak., and Minot, N. Dak., and for
amendment of its certificate of public convenience' and necessity authorizing the
air transportation of persons, property, and mail over route No. 26 so as to au-
thorize similar air transportation between Bismarck, N. Dak., and Minot, N. Dak.,
under section 401 (h) of the Civil Aeronautics Act; a full hearing thereon having
been held; the Authority, upon consideration of the record in said proceeding,
having issued its opinion containing its findings of fact, conclusions, and decision,
which is attached hereto and made a part hereof; and finding that its action in
this matter is necessary pursuant to said opinion;

It Is Ordered, That the certificate of public convenience and necessity au-
thorizing Mid-Continent Airlines, Inc., subject to the provisions of said certificate,
to engage in air transportation with respect to persons, property, and mail, be-
tween the terminal point Tulsa, Okla., the intermediate points Kansas City, Mo,
St. Joseph, Mo., Omaha, Nebr., Sioux City, lowa, Sioux Falls, S. Dak., Huron,
S. Dak., and (@) beyond Huron, S. Dak., the intermediate point Watertown,
S. Dak., and the terminal point St. Paul and Minneapolis, Minn., and (b) beyond
Huron, S. Dak., the intermediate point Aberdeen, S. Dak., and the terminal
point Bismarck-Mandan, N. Dak., be, and the same hereby is, amended so as to
authorize Mid-Continent Airlines, Inc., subject to the provisions of said cer-
tificate, to engage in air transportation with respect to persons, property, and
mall between the terminal point Tulsa, OKla., the intermediate points Kansas
City, Mo., St. Joseph, Mo., Omaha, Nebr., Sioux City, lowa, Sioux Falls, S
Dak., Huron, S. Dak., and (a) beyond Huron, S. Dak., the intermediate point
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Watertown, S. Dak., and the terminal point St. Paul and Minneapolis, Minn.,
and (b beyond Huron, S. Dak., the intermediate points Aberdeen, S. Dak.,
Bismarck-Mandan, N. Dak., and the terminal point Minot, N. Dak.

It Is Further Ordered, That the exercise of the privileges granted by said
certificate shall be subject to the terms, conditions, and limitations prescribed
by section 238.3 of the Economic Regulations of the Authority (formerly Regu-
lation 401-F-I), all amendments thereto, and such other terms, conditions, and
limitations as may from time to time be prescribed by the Authority.

It Is Further Ordered, That said certificate, as amended, shall be issued in
the form attached hereto and shall be signed on behalf of the Authority by the
Chairman of the Authority and shall have affixed thereto the seal of the Authority,
attested by the Secretary. Said certificate, as amended, shall be effective from
the 9th day of April 1940.
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