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STATE AIRWAY SYSTEMS RESULT FROM AERONAUTICS
BRANCH C.W.A. PROGRAM

State airways systems are being
built up in many parts of the country
as one result of the airport develop
ment program sponsored by the Aero
nautics Branch and the Civil Works
Administration. On February 1st, 688
projects had been approved, including
385 new airports and 303 improve
ments of existing facilities, and the
new sites had been so selected as to
provide landing areas along direct
lines between important centers of
population
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Some States previously had laid out
routes, provided landing fields at suit
able intervals, and in some instances,
beacon lights for night flying. These
States are taking advantage of the
present program to improve and ex
pand their systems. Others now are
inaugurating State airway programs
by planning new construction so that
existing and new airports will be lo
cated on natural air lanes.
Air-marking programs carried out
with O.W.A. labor and materials con-
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REMOTE CONTROL OP RADIO
RANGE BEACONS BY RADIO
TO BE TRIED BY AERONAU
TICS BRANCH

A radio impulse originating at an
intermediate landing field or a
weather-reporting station and picked
up automatically by an unattended re
ceiving set 10 miles away will be used
for remote control of radio range
beacons in experiments which are be
ing undertaken by the Aeronautics
Branch.
Radio range beacons transmit sig
nals which enable airmen to follow
the airway courses when visibility is
so poor that landmarks or beacon
lights cannot be seen from the air.
When the weather is clear, this radio
directional service is not needed, and
the radio range beacons are silenced,
but the stations must be in readiness
for operation at any time.
Since the range beacons have high
radio towers which cannot be erected
near airports or intermediate landing
fields because they would constitute
obstructions to air navigation, these
transmitters are installed at sites sev
eral miles away from the landing fields
and operated by remote control. This
operation is usually carried out on the
Federal Airways System by means of
telephone wire circuits with dial
switches. An operator at the airport
or intermediate field dials a number,
and the radio range beacon several
miles away immediately goes into
action.
At locations where wire circuits can
not be economically provided, the ra
dio system of remote control will
serve a similar purpose. When the
operator wishes to turn on the radio
range beacon, he will press a key,
sending out a signal from a small low-
powered radio transmitter. A receiv
ing set at the beacon site, which will
always be tuned to the frequency of
the low-powered transmitter, will pick
up this signal, and respond by closing
a switch to start the radio range
beacon. When the operator wishes to
discontinue the directional signals, he
will press the key again, and the re
ceiving set at the distant location will
silence the radio range beacon.

DESIGN RULES FOR PREVEN
TION OF FLUTTER

Recent rapid improvement in air
craft performance, together with new
design features, such as control sur
face tabs and wing flaps, have intro
duced new and serious problems in

the field of aircraft engineering. One
of the most serious of these problems
is the phenomena of destructive vi
bration or flutter which will, if not
thoroughly understood and prevented,
become more of a menace as speeds
increase. This subject has consequent
ly been the object of intensive study
during the past few months and al
though much research work remains
to be done, certain facts are now
known and can be given immediate
practical application. These facts
have led to the drafting of the fol
lowing design rules which are believed
to represent wise and necessary pre
cautionary measures for the preven
tion of destructive flutter:
1. The dynamic balance coefficient
of the rudder and of each separate
elevator as computed about the point
of intersection of the hinge line with
the center line of fuselage should be
not more than 0.08. This coefficient
is nondimensional and consists of a
fraction whose numerator is the re
sultant product of inertia of the con
trol surface and whose denominator
is equal to the mass (or weight) mul
tiplied by the aerodynamic area of
the control surface. The resultant
product of inertia is obtained from
the algebraic sum of the products of
inertia in the four quadrants consid
ering the products of inertia in the
first and third quadrants as positive
and that in the second and fourth
quadrants as negative. A dynamical
ly unbalanced surface will always
have a positive resultant product of
inertia. In addition to the balance
thus obtained the elevators should be
directly interconnected.
2. Ailerons and all trailing edge
tabs should be statically balanced. In
addition tab controls should be irre
versible and conservatively rigid.
Where trailing edge tabs are used to
assist in moving the main surface, care
should be taken in proportioning areas
and relative movements so that the
main surface is not overbalanced at
any time.
3. The natural frequencies of vibra
tion for the following units should be
determined and the unit should be so
designed that none of the pairs men
tioned have natural frequency values
within 30 percent of each other :
Elevator control system (both ele
vators vibrating together) vs. stabil
izer in bending.
Elevator torque tube (elevators vi
brating in opposite directions) v».
fuselage in torsion.
Rudder control system vs. fin in
bending or fuselage in torsion.
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