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AIR COMMERCE BULLETIN BECOMES MONTHLY PUBLICATION
WITH THIS ISSUE

With this issue, the Air Commerce
Bulletin becomes a monthly publica
tion, appearing on the 15th of each
month. Notices to airmen and air
craft operators, formerly carried in
the Air Commerce Bulletin, now are
issued weekly by the Aeronautics
Branch in a mimeographed publication
which bears the title, "Weekly Notices
to Airmen."
Although the change from a semi
monthly to a monthly basis for the
Air Commerce Bulletin was effected
chiefly as an economy measure in line
with the Federal Government's desire
to curtail expenditures wherever possi
ble, the new plan for issuing notices to
airmen will enhance the value of this
service by placing information in the
hands of pilots and air transport opera
tors at more frequent intervals.
Weekly Notices to Airmen are
mailed to airports for display on
bulletin boards and to scheduled air-
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transport operators for use by opera
tions officers and pilots. Owing to the
reduced appropriations it is necessary
to limit distribution of the weekly
notices to these two sources which,
however, should reach all persons who
are actively engaged in flying and for
whom the service is intended.
The material in Weekly Notices to
Airmen, includes information with
respect to municipal and commercial
airports, Federal airway facilities (bea
con lights, intermediate landing fields,
radio-communication stations, radio
range beacons, radio marker beacons,
and teletypewriter services) estab
lishment or discontinuance of private
aeronautical lights, air navigation maps,
and special notices. Announcements
of new airport ratings, proposed air
ports, certification of aeronautical
lights, and designation of airports of
entry will continue to be carried in the
Air Commerce Bulletin.
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Information presented in the Weekly
Notices is as comprehensive as to de
tails as were the notices previously pub
lished in the Air Commerce Bulletin.
However, in order to keep the size of
the publication small for the conveni
ence of those who have to find space for
it on their bulletin boards, and also
to enable pilots to obtain the desired
information -readily and speedily, a
concise style of writing has been

adopted which permits presentation of
the essential information with all un
necessary words eliminated. For ex
ample, the description of a new airport
is given as follows: "AIRVILLE. —
New airport: Airville Municipal Air
port, H mile N. Alt. 3,000 feet.
Houses adjacent SW. corner. Two
runways, 3,500 feet E./W., 3,400 feet
N./S., each 300 feet wide. Servicing
day and night."

SIMPLIFICATION OF RADIO RANGE BEACON POSITION AND
QUADRANT IDENTIFICATION

Should a pilot flying blind on the
radio ranges become uncertain as to
which of the four courses he is on or,
if he is off course, which of the four
quadrants he is in, he may have to
resort to one of a number of rather
involved procedures of flying in order
to orient himself. Several of these
procedures are described in an article,
Flying the Radio Ranges, published in
the September 15, 1932, issue of the
Air Commerce Bulletin.
The Research Division of the Aero
nautics Branch, organized at the
Bureau of Standards, has undertaken
to simplify this phase of radio range
flying and has developed a method of
position and quadrant identification for
radio range beacons which permits
rapid orientation without special man
euvering of the aircraft. (
While numerous successful flights
have been made on a test beacon
equipped with this development at the
experimental field station at College
Park, Md., the results herein reported
are those of a research project as the
method has not been subjected to
service tests.
The method consists of sending a
differently coded signal in each of four
different directions as illustrated in
Figure 1, which shows the usual four
courses radiating from a radio range
beacon of either the aural or visual
type located at the point O. The A
(.— ) or 65-cycle zones and the N (— .)
or 86%-cycle zones are shown between
the courses. For convenience in writ
ing, the A (.— ) or 65-cycle zone will be
referred to hereafter in the text as
either the A zone or the 65-cycle zone
while the N (— .) or 86%-cycle zone will
be referred to as either the N zone or the
86%-cycle zone.
The course indications received by
the pilot on all four courses are the same
so long as he remains "on-course."
The specific course he is following is
ordinarily determined by noting the
magnetic compass course and then
deviating off the radiobeacon course

and checking the off-course indications -
When off course, the pilot knows by
means of the received signals whether
he is in one of the two A or the twa
N quadrants of the radiobeacon. How
ever, without a special quadrant identi
fication system, he is unable to deter
mine in which of the two A quadrants
or which of the two N quadrants he is
flying except by the procedure to which
reference has already been made.

DIRECTIONAL DOT TRANSMISSIONS

Utilizing the directional dot trans
missions shown in figure 1, where a 1-
dot signal is sent west, 2 dots east, 5
dots north, and 4 dots south, any un
certainty as to either course or quad
rant is cleared up when these dot sig
nals are heard, which may be once a
minute or during each fourth interval
when the radio-range identification
letter is sent. In the figure, the arrows
show the arcs over which the respec
tive dot signals may be heard. Th&
procedure found most desirable in the
experimental flights on this new meth
od is to transmit the 1-dot and 2-dot
signals successively and repeated twice
and then to transmit the 3-dot and 4-
dot signals in the same sequence. The
pilot may then determine which of the
1-dot and 2-dot signals and which of
the 3-dot and 4-dot signals are the
louder.
Thus, if a pilot finds himself lost in
an A sector and hears the 1-dot signal
loud, he is in the sector west of the
radio range beacon and not east of it
where he would have heard 2 dots loud.
Similarly, while flying on a course, if
the 1-dot signal is heard but not the 2
dots, then the pilot is either on course
D or E. However, when the 3-dot
and 4-dot signals are sent, if only the
3-dot signal is heard the pilot is follow
ing course E. If the 4-dot signal had
been heard and not the 3-dot signal, he
would have been on course D.
A further use to which the identifi
cation signals may be put is to augment
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the zero-sign.. / we, referred to in the
aural beacon oystem as the cone of
silence, in giving the pilot information
as to whether or not he has passed over
the beacon when coming in on a course.
Thus, suppose a pilot to be flying in
toward the beacon located at 0, figure
1, on course OF. As long as he re
mains northeast of the beacon, he hears
the 2 dots and the 3 dots loud. Upon
passing over the beacon on to course
OD southwest of the beacon, the 1 dot

no changes to the antenna or transmis
sion lines being necessary.

1. APPLICATION TO THE VISUAL, AURAL,
AND COMBINED VISUAL AND AURAL
RADIO RANGE

The results thus far obtained indi
cate that this method of course and
quadrant identification is applicable to
either the aural, visual, or combined
aural and visual radio range beacon
system.

Figure 1.

and the 4 dots become loud. Thus the
beacon location may be found with an
accuracy depending upon the fre
quency of transmission of the identifi
cation signals.
Figure 2 shows the four signals as
sent in the four different directions,
each with a directive characteristic of
a cardioid. This directional char
acteristic is obtained by proper phasing
of the currents in two opposite antennas
of the T-L antenna system as now
being installed at a number of radio
range beacon stations. This phasing
takes place within the beacon house,

AURAL SYSTEM

In the case of the aural system, the
set of cardioid directional identifica
tion signals is sent when the A and N
course signals are interrupted for the
transmission of the beacon station
identification letter. The dot and
2-dot signals may be sent during one
interruption and the 3-dot and 4-dot
signals sent during the next interrup
tion. About 2 seconds are required
for the transmission of the dot and 2
dots and 3 seconds for the 3 and 4 dots.
Each set should be repeated once
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requiring a total of 10 seconds every
2 or 3 minutes, as desired. The
repetition is advisable especially in
time of bad static. If desired, the
four signals may be sent consecutively,
but a time interval between the first
two and the second two signals gives
the pilot more time to interpret them.
An advantage of sending the signals
consecutively is that it doubles the
frequency of their occurrence.

VISUAL SYSTEM

In the case of the visual radio range
beacon system, the double modulation
65-cycle and 86H-cycle course signals
are interrupted only for the time inter
val of each dot of the series of identifi
cation signals. During the spaces be
tween the dots, the course signal is on
again. The identification dot signals
are purposely made of very short dura
tion so that the course signals are inter
rupted for such a short interval of time
that the reeds in the visual course indi-

A65~

send two sets of identification signals,
while visual course signals are inter
rupted only for the period of each dot.

2. CIRCUIT ARRANGEMENT FOR SENDING
THE CARDIOID DOT SIGNALS

One of the circuit arrangements used
in applying this method of course and
quadrant identification is shown in
figure 3. The T-L type of beacon
transmitting antenna system, described
in the July 15, 1932, issue of Air Com
merce Bulletin, is employed. The
transmitter used in the tests was of the
visual beacon type. The power from
the transmitting set is coupled into the
transmission lines through the coupling
coils A and B. With the coils A and B
at the points C and D, respectively, the
figure-of-eight course signals are sent.
By moving coil A to point E and short-
circuiting the north-south transmission
lines, the phase relation of the currents
in the east and west antennas is such
that a cardioid directional signal is sent
in a westerly direction. By moving

A-65-

FIGURE 2.

cator do not have time to drop except
about one third their amplitude. As
the reeds are equally damped, the rela
tive amplitude of the two reeds does
not change during this drop, so that
the course indications of the reed indi
cator are not appreciably affected by
the identification dot signals.
The effect of the identification sig
nals is even less noticeable on the
pointer type of course indication, as
the high damping on the microammeter
used as the course indicator, will not
allow the needle to move appreciably
during the very short interruption of
the beacon course signals. Further
more, when flying on course, as is
usually the case, the needle is at its
null position to which it normally
returns when the course signal is not
present, which is the case at the instant
of sending the dots of the cardioid
signal.

COMBINED AURAL AND VISUAL SYSTEM

The application to this system is a
combination of the application to the
aural and visual systems. The aural
course signals are interrupted for the
space of time (10 seconds) required to

coil A to point F, the phase relations
are such that the cardioid signal is sent
in an easterly direction. During these
cardioid transmissions voltage of 1,000-
cycle frequency is supplied to the mod
ulator circuits of the transmitter instead
of the usual 65-cycle and 86%-cycle
voltages. In a similar fashion, if coil B
is moved to point G and the east and
west transmission lines short-circuited,
a cardioid signal is sent north, while
when coil B is moved to point H, the
cardioid signal is sent south.
In order to make the quick changes
from the figure-of-eight transmission
used for the beacon course signals to
the cardioid dot signals and from the
65-cycle and 86%-cycle modulation to
1,000-cycle modulation, a system of
relays is used to throw the coupling
coil A from point C to E or F and
coupling coil B from point D to G or
H, and also to throw 1,000-cycle
modulation on the two modulators in
the transmitter.
An improved circuit arrangement for
accomplishing the directional trans
missions has more recently been devel
oped, but is not described here because
of limited space. The new arrange
ment reduces considerably the amount
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about equal in intensity on each course.
However, the pilot can determine
which of the two courses he is on by
■deviating to the right and noting which
off-course signal predominates. Thus,
if his compass shows he is flying north
and he obtained an increase in the
N signal when deviating to the right,
he is on the course extending north
of the beacon; if he had been flying
north and deviated to the right and
obtained an increase in the A signal,
he would have been on the course
south of the beacon.

SIMPLE SET OP RULES

A simple set of rules which might be
followed in all cases, having given the
location of the four antennas with
respect to the points of the compass,
would be:
1. When the antenna system is laid
out so that the lines of direction be
tween diagonally opposite antennas
coincide with the four cardinal points
of the compass, then the 1-dot signal

shall be sent in a westerly direction, 2
dots east, 3 dots north, and 4 dots
south.
2. When the antenna system is laid
out so that lines between diagonally
opposite antennas do not coincide with
the four cardinal points of the compass,
then the 1-dot signal will be sent in a
westerly direction along the line of
direction of the two diagonally oppo
site antennas extending the most
nearly east and west. In the special
case where the antenna system is
laid out so that the lines between diag
onally opposite antennas are at an
angle of 45° with respect to the four
cardinal points of the compass, then the
1-dot signal shall be sent in the north
west direction.
3. The 2-, 3-, and 4-dot signals shall
be sent in directions corresponding to
the following degrees of azimuth
going clockwise around the beacon from
the direction in which the 1-dot signal
is sent— 2 dots 180°, 3 dots 90°, 4 dots
270° and in the order 1 dot-2 dots, then
3 dots-4 dots.

MAPS SHOW UPPER AIR WIND VELOCITIES AND DIRECTIONS
FOR AIRMEN

Maps showing wind direction and
velocity in the upper air at various
levels up to 12,000 or 13,000 feet, and
in some cases at higher altitudes, now
are issued at important terminals on
the Federal Airways System twice
daily. Upper air reports have long
been a regular part of the weather
information made available by the
Federal Government to airmen, but
this information previously has been
presented only in written form.
Knowing upper air conditions the
airman may select the altitude at
which to fly with most favorable winds,
and in addition, a knowledge of weather
conditions and upper air data enable
him to choose between possible alter
nate routes. The upper air informa
tion also is utilized by Weather Bureau
employees making aeronautical weather
forecasts.
The map distribution procedure was
developed in an experimental service
which was in operation during June and
was placed on a regular twice-daily
basis with the inauguration on July 1
of a new teletypewriter schedule pro
viding for more comprehensive dissemi
nation of the upper air information.
Upper air data are transmitted over the
Department of Commerce teletype
writer system in the usual way, and the
maps are made up at the points where
they are to be distributed to airmen,

personnel designated by the United
States Weather Bureau inserting data
on blank maps on the basis of reports
received on the machines.
The teletypewriter reports are dis
patched in abbreviated form and with
wind direction indicated by arrow
symbols, to save space and time. A
typical message gives velocities and
directions at the surface and every 1,000
feet up to about 8,000 feet, also at
representative altitudes above that to
20,000 feet.

SECTIONS COVERED

Upper-air maps issued in different
localities cover the Northeast, Southeast,
North Central, South Central, North
west, and Southwest sections of the
United States. On the individual sheet
for one section of the country, the region
portrayed appears 6 times, permitting
notations for 6 different altitudes.
(See fig. 5.) The circles on the map
in figure 5 represent the stations from
which reports are sent and the letters
within the circles are the call letters of
the stations. WA, for example, rep
resents the teletypewriter transmitting
and receiving station at Washington,
D.C.
Ordinarily an upper-air report gives
information for 10 or 12 altitudes.
The 6 spaces provided on the map,
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GENERAL AERONAUTIC DEVELOPMENTS

NEW RADIO STATION SIMULTA
NEOUSLY TRANSMITS VOICE
AND DIRECTIONAL SIGNALS

A combined radio communication
station and radio range beacon, which
will transmit voice and directional
signals simultaneously, has been devel
oped by the Department of Commerce
and placed in operation at Elizabeth,
N.J., to serve the New York area.
This station is equipped to furnish
airmen in flight with aural and visual
type directional signals either simul
taneously or independently and also
may transmit voice and signals of the
visual type in a like manner. This
will enable a pilot, if his plane is pro
vided with the instruments to register
the visual signals, to receive weather
reports or other necessary information
by voice and at the same time to be
guided on his course by means of the
visual indications on the plane's instru
ment board. As the aural signals must
be shut down while a voice broadcast
is in progress, a pilot prepared to receive
only the aural signals is without direc
tional guidance while voice is being
received.
Two complete transmitters are pro
vided at the station. One transmits
aural range signals and voice by radio
telephone while the other may be
operated simultaneously as radio tele
phone and visual type range, or as
simultaneous visual and aural type
range.
Receiving equipment for aircraft to
utilize this service has been commer
cially developed and is now available.
It is similar to standard aircraft
receivers but has several additional
features. These include automatic vol
ume control of greater range, increased
audio signal output to operate the
visual type course indicator and to
receive voice without objectionable
distortion, and improve frequency
characteristics, particularly at the
lower part of the audio spectrum so as
to give true visual range courses.

SPECIFICATIONS AVAILABLE

A limited number of specifications
covering this type of receiver are
available and may be obtained from
the Aeronautics Branch.
The antenna employed at the station
is of the T-L type recently developed
by the Aeronautics Branch to eliminate
night effects which, with the old type
loop antenna resulted in varying
courses, particularly over mountainous

country. The T-L type antenna elim
inates the horizontal component of the
electromagnetic field normal to the
plane of propagation. This is of
particular importance at the Eliza
beth station as the west course passes
over a portion of the Allegheny Moun
tain ranges and the northeast course
passes over hilly regions in Connecticut.
Complete remote control apparatus
is provided at the station so that both
beacon signals and weather broadcasts
may be operated from the Department
of Commerce communication station on
Newark Airport, Newark, N.J. By
this arrangement, operation of all the
Department of Commerce facilities in
this area is combined at one location.
The operators handle all teletype
writer communications centered at
Newark and in addition monitor the
range signals and make the regular
scheduled weather broadcasts from the
Elizabeth station by remote control.
Control is exercised by means of a
wire circuit between Newark Airport
and the station. Switching of the
transmitters is accomplished by dial
mechanisms similar to those used for
telephones. Past experience has proved
the reliability of this arrangement.
Signal lights located at the control
point indicate to the operator the
condition of the radio equipment at
the station at all times so that a glance
at this board will show which equip
ment is in operation, and that which is
available for use in case of failure of the
other.
A remote receiving installation is
being provided in order to receive
emergency messages from aircraft at
the control point. This equipment
will be controlled in much the same
manner as the transmitting apparatus.
For the time being the station at
Elizabeth will operate as an aural radio
range until a sufficient number of air
craft are equipped to receive the visual
signals. The installation also will
function as a weather broadcast station
and will replace the station of this
type at Hadley Field, New Brunswick,
N.J., which will be discontinued.

MADRID AIRPORT OPEN TO REG
ULAR AIR TRAFFIC AND TOUR-
ING SERVICE

The airport of Madrid, Spain,
situated at Barajas, has been opened
to regular air traffic and touring service,
according to information made avail
able to the Department of Commerce
by the Department of State. The
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