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AIR TRAFFIC CONTROLLER AID
The invention described herein may be manufac-
tured, used, and licensed by or for the Government for
Governmental purposes without the payment to me of
any royalties thereon.

BACKGROUND OF THE INVENTION

This invention relates to data conversion systems,
and more particularly to data conversion systems for
assisting air traffic controllers.

At the present time all or most verbal information
provided flight personnel from an air traffic terminal is
provided manually by air traffic controllers who speak
to the flight personnel by radio transmitter. Much of
the information provided by the air traffic controller is
information originally read from instruments and com-
piled in a written report from which the controller
reads. Thus, the controller merely relays information
provided. Further, many of these bits of information
remain relatively constant over a substantial period of
time. .

At many airports, the air traffic has become very
heavy and the controller is kept quite busy just han-
dling the landings and take-offs. Thus, having to pro-
vide flight personnel with temperature readings, wind
velocity, weather conditions, etc. represents an extra
burden on the air traffic controllers.

This invention provides a means for automatically
providing to flight personnel such data as wind velocity,
temperature, weather conditions, visibility, etc. With
this invention the air traffic controller is not burdened
with this responsibility. The information is automati-
cally provided in verbal form to flight personnel. Fur-
ther, the information is automatically updated continu-
ously so that the information provided is always accu-
rate information for that time.

SUMMARY OF THE INVENTION

Sensors such as wind velocity sensors, temperature
sensors, weather sensors, visibility sensors, etc. are cou-
pled to a first storage device such as a disk record or
tape or other suitable storage medium through a con-
verter or converters. The first storage device has verbal
information stored thereon and the converter or con-
verters provide means for selecting the proper stored
information in response to an input from the sensors.
The output of the first storage device is coupled to the
record input of a second storage device which is a re-
cord/playback storage device. Thus, the verbal infor-
mation selected from the first storage device is re-
corded on the second storage device.

The second storage device is preferably a tape re-
corder which has an endless tape, but may also be a
wire recorder having an endless wire loop or and end-
less film-type sound recorder or any other suitable re-
corder which provides both record and playback. The
playback output of this second storage device is con-
nected to the input of a radio transmitter which trans-
mits the stored information to pilots or other interested
flight personnel. The person wishing to receive this
transmitter information merely tunes his receiver to the
frequency of the transmitter. The transmitter may be
designed to transmit continuously or at repeated regu-
lar intervals. The sensors are continuously providing
output information, thereby permitting the system to
continuously provide correct data. In other words, at
any given time the information being transmitted is the
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correct information for that time. Further, this contin-
ual updating of the information is accomplished auto-
matically.

While the data sensed by the sensors is processed and
transmitted automatically without the need of any ac-
tion on the part of an air traffic controller, under cer-
tain conditions an air traffic controller may want to
override the automatic system or may want to augment
the information being provided by the system. With the
system of this invention an air traffic controller can add
verbal messages to the verbal messages being provided
automatically, or he can override the automatic system
if the need arises. Thus, this invention provides an auto-
matic system which automatically provides a substan-
tial amount of information that prior to this invention
had to be provided manually by air traffic controllers.
This relieves the air traffic controllers from providing
such information, thereby permitting them to concen-
trate on other duties such as landing and take-off in-
tructions.

BRIEF DESCRIPTION OF THE DRAWING

A complete and full understanding of the objects and
nature of this invention will be apparent from the fol-
lowing detailed description of the invention when read
in conjunction with the annexed drawing in which:

FIG. 1 shows the sensor and first storage device sec-
tion of a first embodiment of this invention;

FIG. 2 shows the second storage device and transmit-
ter sections utilized with the apparatus of FIG. I; and

FIG. 3 shows a second embodiment of the invention.

DETAILED DESCRIPTION OF THE INVENTION

Referring to FIG. 1 and ignoring for the present the
sensor lx, the converter 3x and the tone arm 11, this
figure shows a sensor 1 which may be, for example, a
temperature sensor coupled to a converter 3. Con-
verter 3, which is coupled to a tone arm positioner §,
converts the reading from sensor 1 to a tone arm posi-
tion value to which arm positioner 5 responds. Arm po-
sitioner 5 is coupled to a tone arm 7 which is associated
with the disk record 9. Record 9 is a disk record having
concentric grooves each carrying a different segment
of verbal information.

If sensor 1 is a temperature sensor, this sensor mea-
sures the prevailing temperature at the air terminal and
transmits this reading to converter 3. Converter 3 con-
verts this reading to a tone arm position value to which
arm positioner 5 responds to place tone arm 7 in the
appropriate groove of the record 9. Record 9 contains,
in verbal form, a plurality of numerical values. Thus, if
the temperature measured by sensor 1 is 80°, arm posi-
tioner 5 will place tone arm 7 in the proper position to
pick up the verbal statement 80. This verbal informa-
tion is transmitted by the line 13 to the write control
unit 4 of FIG. 2. FIG. 2 shows a record/playback tape
unit 12 having an endless tape 2. The tape unit 12 also
includes a write head 6 and a read head 8. A radio
transmitter 10 is coupled to read head 8. Write head 6
is coupled to write control unit 4.

Endless tape 2 contains present information such as
station or airfield identification codes, statements such
as temperature, degrees, and other statements as will
become apparent. It was assumed that sensor 1 of FIG.
1 sensed a temperature of 80° which provided on line
13 in verbal form the numeral 80. Write control unit,
in response to this information, conditions write head
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6 to record the number 80 at the appropriate time on
endless tape 2 so that endless tape 2 which contains the
statement ‘‘temperature’ followed by the statement
**degrees’’ will have the number 80 recorded between
temperature and degrees. This recorded temperature
information is now available at read head 8 which picks
up the statement “temperature 80 degrees” and voice
modulates radio transmitter 10 which transmits the in-
formation to anyone tuned to the frequency of trans-
mitter 10. Of course, along with this temperature infor-
mation the station on air terminal identifier will also be
transmitted.

Referring back to FIG. 1, this figure also shows a sen-
sor 1x coupled by a dotted line to sensor 1. This indi-
cates that a plurality of sensors 1 through 1x may be
provided. Normally, a plurality of such sensors would
be provided so that various information normally pro-
vided by the air traffic controllers can be provided au-
tomatically as described above with reference to sensor
1. These additional sensors may include, for example,
a wind velocity sensor, a humidity sensor, a ceiling sen-
sor, a visibility sensor, etc. In other words, any informa-
tion of interest that can be sensed or measured can be
processed by this invention by providing appropriate
Sensors.

FIG. 1 also shows a converter 3x connected by a dot-
ted line to sensor 3 to indicate that a plurality of con-
verters may be provided. If a plurality of converters are
provided, the number provided would be equal to the
number of sensors provided. Note, however, that only
one converter is actually needed. If only one converter
is provided, the converter would include a well known
type of mechanical or electrical switch that would se-
quentially couple the plurality of sensors one at a time
to the converter. Since the output of the converter is an
arm position value, the single converter would position
the tone arm 7 in the proper groove in record 9 to ob-
tain the proper numerical value for each condition
sensed. Since the switch provided in such a single con-
verter is a sequencing switch which periodically repeats
its sequence, write control unit 4 would be synchro-
nized in a well known manner to properly sense the re-
ceived information from record 9 and control write
head 6 and endless tape 2 in order to record the infor-
mation at the appropriate place on tape 2.

As was mentioned above, endless tape 2 contains
preset vergal statements in addition to the station or
airport identifiers and the assumed temperature degree
statements. These additional statements correspond to
the sensors provided. For example, for a wind speed
sensor, endless tape 2 would have preset thereon the
statement “wind speed” followed by the statement
“knots”. The numerical value of the wind speed ob-
tained from record 9 would be inserted between these
statements by write head 6 under the control of write
control unit 4. Similarly, endless tape 2 would have the
preset statement “visibility” followed by the appropri-
ate number from record 9 followed by the preset state-
ment “miles”. Similar preset statements would be pro-
vided for each sensor. Write control unit 4 not only
controls write head 6 so that the information from re-
cord 9 is recorded at the appropriate place on endless
tape 2, but also may control the driving of endless tape
2 so that any portions of tape 2 not containing any in-
formation can be driven past read head 8 at a higher
speed than the normal playback rate with the speed re-
duced to normal when a portion of tape 2 containing
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information passes by the read head 8. This, of course,
eliminates dead transmission time from transmitter 10,
In addition, write control unit 4 prevents erasure of the
preset information and provides access to tape unit 12
for override or manual input. For example, if an air
traffic controller wishes to record some special infor-
mation on endless tape 2 that is to be transmitted by
transmitter 10 wishes to override the system, he can do
so through write control unit 4.

Referring back again to FIG. 1, if individual convert-
ers are provided for each of the sensors 1 through 1x,
the outputs from each converter could be applied to
arm positioner 5. In this case, arm positioner § would
include the sequencing switch.

In place of a single tone arm, a plurality of tone arms
equal in number to the number of sensors could be as-
sociated with disk record 9 as is indicated by the tone
arm 11. Each tone arm would have an associated arm
positioner with the output of but one converter coupled
to each arm positioner. Under such conditions, write
control unit 4 of FIG. 2 would include the sequential
switching means to sequentially switch the plurality of
tone arms. it should also be obvious that a number of
tone arms less than the number of sensors but more
than one tone arm could be provided with a plurality
of converters associated with each tone arm. In other
words, any combination of converters and tone arms
can be provided so long as the appropriate switching
mechanisms are provided. While these various combi-
nations can be provided, the preferable embodiment of
the FIG. 1 apparatus includes but a single converter
which includes sequential switching for switching in se-
quence the plurality of sensors to a single tone arm.
Providing a single converter, single tone arm and tone
arm positioner reduces the complexity of the apparatus
and is more economical than providing a plurality of
converters or a plurality of converters and tone arms.

Some of the parameters sensed by the sensors may
vary more rapidly than is desirable from an operational
standpoint. If this is the case, the sensors whose output
may vary too rapidly or all the sensors can be provided
with an integrator such as an RC integrator to average
the input to converter for that particular sensor or the
converter could include an RC integrator or integrators
if a single converter is used. If a plurality of converters
are provided some or all of the converters could in-
clude an integrator if the sensors do not include inte-
grators.

Referring again to FIG. 2, as has been mentioned the
information recorded on endless tape 2 is transmitted
by transmitter 10 which is coupled to read head 8.
Erom the foregoing description of the system as shown
in FIGS. 1 and 2, it should be obvious that the informa-
tion recorded on endless tape 2, except for the preset
information and any manual information and any man-
ual information, is continuously upgraded by means of
the apparatus of FIG. L. Therefore, flight personnel
having their receivers tuned to the frequency of trans-
mitter 10 will always receive up-to-date information
about a particular station or airfield. Transmitter 10
can be continuously transmiiting or can transmit peri-
odically. If the transmission is periodic rather than con-
tinuous, the transmission periods should be frequent
and regular. The transmission periods should probably
not be spaced more than § minutes apart so that flight
personnel can obtain the information without undue
delay.
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FIG. 3 shows a second embodiment of the invention.
In FIG. 3, three sensors, a temperature sensor 20, a
wind speed sensor 21, and a velocity sensor 22 are
shown. Of course, more than three sensors can be pro-
vided. The output of sensors 20, 21 and 22 are coupled
to the input of the analog to digital (A/D) converters
23, 24 and 25 respectively. The output of A/D con-
certer 23 is applied to the input of a tape player 26, the
output of A/D converter 24 is coupled to the input of
a tape player 27 and the output of A/D converter 25 is
coupled to the input of a tape player 28. The output
from each of the three tape players 26, 27 and 28 is
coupled to a separate input of a switch 29. The single
output of switch 29 is coupled to the input of the mas-
ter tape player and recorder 30. Switch 29 is a sequen-
tial switch that sequentially switches the output of each
of the tape players 26, 27 and 28 to the input of master
tape player and recorder 30. The output of master tape
player and recorder 30 is coupled to radio transmitter
31. If more than three sensors are provided, each addi-
tional sensor will, of course, have an associated A/D
converter and tape player and switch 29 will be de-
signed to have additional inputs to accommodate these
additional tape players.

The apparatus of FIG. 3 operates in a similar fashion
to the apparatus of FIGS. 1 and 2. In fact, master tape
player and recorder 30 can be identical to unit 12 of
FIG. 2. Tape players 26, 27 and 28 have recorded
thereon numerical information in verbal form. A/D
converters 23, 24, and 25 in response to input from the
sensors 20, 21 and 22 respectively select the proper nu-
merals on tape players 26, 27 and 28 respectively. This
number in verbal form is then transmitted from each
tape player via switch 29 to master tape player and re-
corder 30. Switch 29 sequentially interrogates the tape
players 26, 27 and 28 to provide the information in se-
quential fashion to master tape player and recorder
unit 30. Unit 30 is, of course, synchronized with switch
29 so that the control unit such as unit 4 of FIG. 2 prop-
erly controls tne write head and the tape to record the
information at the appropriate place on the tape for
each sensor output. The recorded information on mas-
ter tape player and recorder unit 30 is applied to trans-
mitter 31 via a read head for radio transmission to in-
terested persons. Thus, while the apparatus of FIG. 3
is somewhat different than the apparatus of FIGS. 1
and 2, particularly FIG. 1, the overall operation of the
apparatus of FIG. 3 is essentially identical to the opera-
tion of the apparatus of FIGS. 1 and 2.

From the foregoing description, it should be obvious
that this invention provides a system that automatically
supplies certain data to flight personnel that is now sup-
plied manually by air traffic controllers. The ability to
provide such data automatically permits the air traffic
controllers to concentrate their time and efforts on
their other duties. It should also be obvious from the
description that the components of the invention repre-
sented in block diagram form in the three figures are
components that are available on today’s market. In
other words, the invention is made up of known com-
ponents and it is the manner in which these compo-
nents are utilized together that constitutes the inven-
tion rather than any individual component of the sys-
tem. Further, as has been mentioned, any suitable re-
corder, player and player/recorder can be utilized with
this invention. In other words, the invention is not lim-
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ited to the disk record and tape systems specifically dis-

closed.

While the invention has been shown and described
with reference to particular embodiments, it will be ap-
parent to those skilled in the art that various changes
and modifications can be made to the embodiments
shown and described without departing from the spirit
and scope of the invention as set forth in the claims.

What is claimed is:

1. Apparatus for automatically providing air traffic
control assistance comprising:

a. at least one sensor for sensing a specific parameter
and providing an output indicative of the value of
said specific parameter;

b. an information storage device having a plurality of
different verbal data stored thereon;

c. pick-up means associated with said storage device;

d. converter means coupled to the output of said at

least one sensor for converting the output of said
at least one sensor to a position value of said pick-
up means on said storage device;

. means coupled between said converter means and
said pick-up means for positioning said pick-up
means to a specific location on said information
storage device in response to said position value
from said converter means, thereby selecting a spe-
cific data bit from said plurality of data stored on
said information storage device, said specific data
bit being a verbal statement of the value of said pa-
rameter as measured by said at least one sensor at
that time, a different data bit being selected each
time the output of said at least one sensor indicates
that the value of said paramter has changed;

f. a record/playback storage device having a record
input and a playback output;

g. means to couple said pick-up means to said record
input of said record/playback storage device to
thereby record at a specific location on said re-
cord/playback storage device in verbal form said
selected data bit; and

h. a radio transmitter coupled to said playback out-
put of said record/playback storage device for
transmitting said selected data bit, whereby said
radio transmitter transmits said value of said pa-
rameter with said value being constantly updated
so that said value transmitted is the correct value
of said parameter at the time of transmission.

2. The apparatus as defined in claim 1 wherein said
record/playback storage device is a magnetic tape unit
having an endless magnetic tape.

3. The apparatus as defined in claim 2 wherein said
record input of said record/playback storage device in-
cludes a conventional magnetic tape write head.

4. The apparatus as defined in claim 3 wherein said
playback output of said record/playback storage device
includes a conventional magnetic read head.

5. The apparatus as defined in claim 4 wherein said
means to couple said pick-up means to said record
input of said record/playback storage device is a con-
trol unit.

6. The apparatus as defined in claim 5 wherein said
endless tape has preset verbal data stored thereon, said
preset verbal data including identifier codes, a state-
ment identifying said parameter and a statement of the
unit by which said parameter is measured, said control
unit controlling said endless tape and said write head in
such a manner as to insert between said statement iden-
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tifying said parameter and said statement of said units,
the value of said parameter as provided by said pick-up
means.

7. The apparatus as defined in claim 6 wherein said
information storage device is a record disk with said
plurality of different data being carried in concentric
grooves on said record disk.

8. The apparatus as defined in claim 2 wherein said
pick-up means is a tone arm.

9. The appartus as defined in claim 8 wherein said
means to position said pick-up means is a mechanical
positioner coupled to said tone arm to mechanically
position said tone arm to a specific location on said re-
cord disk in response to the output from said converter
means.

10. The apparatus as defined in claim 9 wherein a
plurality of sensors are provided, each sensor measur-
ing a different parameter and providing an output in-
dicative of the value of the parameter measured by that
sensor, said plurality of sensors continuously providing
updated values of each parameter being measured.

11. The apparatus as defined in claim 10 wherein the
value indicated by the output of each of said plurality
of said sensors is selected from said record disk and re-
corded on said endless tape at a given position on said
endless tape.

12. The apparatus as defined in claim 6 wherein said
information storage device is a tape player.

13. The apparatus as defined in claim 12 wherein said
endless tape has preset thereon in addition to said iden-
tifier code, statements identifying all the parameters
sensed by said plurality of sensors with said parameter
identifying statement being followed by a statement of
the units by which each parameter is measured, the
value of each parameter as measured by each of said
plurality of sensors being inserted on said endless tape
between the appropriate said parameter identifier
statement and said associated units statement.

14. The apparatus as defined in claim 13 wherein said
converter means is an analog to digital converter.

15. The apparatus as defined in claim 14 wherein said
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pick-up means is a playback head associated with said
tape player, said playback head being controlled by
said analog to digital converter to pick up a specific
data bit of said plurality of data, said specific data bit
being a verbal statement of said parameter as measured
by said at least one sensor.

16. The apparatus as defined in claim 15 wherein a
plurality of sensors are provided, a plurality of analog
to digital converters equal in number to said plurality
of sensors are provided, and wherein a plurality of tape
players equal in number to said plurality of analog to
digital converters are provided, each one of said plural-
ity of sensors being coupled to a different one of said
plurality of tape players through a different one of said
plurality of analog to digital converters.

17. The apparatus as defined in claim 16 wherein
each of said plurality of tape players has a playback
head controlled by the one analog to digital converter
of said plurality of analog to digital converters associ-
ated with that tape player.

18. The apparatus as defined in claim 17 wherein a
switching means having a plurality of inputs equal in
number to said plurality of tape players and a single
output is provided, and wherein means are provided to
couple each one of said plurality of said switch inputs
to the output of a different one of said tape players and
means is provided to couple said single output to said
control unit.

19. The apparatus as defined in claim 17 wherein
each tape player has recorded thereon a plurality of dif-
ferent verbal data corresponding to different values of
the parameter measured by the sensor coupled to that
tape player.

20. The apparatus as defined in claim 19 wherein the
value indicated by the output of each of said plurality
of said sensors is selected from said associated tape
player of said plurality of tape players and recorded on
said endless tape at a given position on said endless

tape.
%k * % * *



