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The W. I. T "Air-Track" System

of Instrument Landing

• Based on the tried and proven

principles of the original Bureau

of Standards system (Aero Di-
gest, Oct.-Nov. 1936), the "Air-

Track" system of instrument land-

ing, developed by Washington In-

stitute of Technology, provides the

pilot with a constantly and auto-

matically defined three-dimen-

sional gliding path from a point

in space to a selected runway
within the airport limits.

Profiting by experience gained

in recent years, both in this coun-

try and abroad, the W.I.T. en-

gineers evolved a practical and
versatile instrument landing sys-

tem of immediate commercial

value, and proved their contentions

by convincing demonstrations at

their experimental airport at Col-

lege Park, Md., where their Air-

Track is now in operation.

A salient feature of the ap-

paratus is its mobility. The en-

tire ground equipment, including

antenna arrays for directional and

vertical guidance, is compactly

mounted in an automobile trailer.

The steepness of the gliding path

may be regulated at will, to allow

for obstructions or to suit the

optimum gliding angle of the

craft involved in making an in-

strument landing. This is the first

instance of a three-dimensional

landing system being available in

mobile form, and the military im-

portance of this feature is ob-

vious. In commercial service, this

feature permits using a single mo-
bile unit to serve any number of

runways at one airport.

The 3-fold landing information

furnished by the Air-Track is

transmitted by equipment consist-

ing of a 4-course localizer beacon

operating within airway range

beacon frequencies (200 to 400

kc.) ; an ultra-high-frequency uni-

directional glide path beacon (91-

000 kc.) ; and a field boundary
radio marker beacon operating on
the localizer frequency.

The localizer beacon for direc-

tional guidance is similar in prin-

ciple to the familiar radio range

beacon, but instead of interlock-

ing "A" and "N" signals employs

two different modulation frequen-

cies : 65 and 86-2/3 cycles re-

spectively. The equisignal zone,

or "beam," is interpreted visually

by a reed converter actuating the

vertical pointer of the landing in-

strument. This permits a sharper

definition of the directional path

than is possible aurally, as the

human ear is normally sensitive

to a difference in sound of not

less than 2 decibels, giving an ap-

parent breadth to the beam.

It should be noted that the

present airport frequency (27S

kc.) is satisfactory for standard-

ized coast-to-coast use for in-

strument landing with this sys-

tem; furthermore, the low fre-

quency modulation of the localizer

(65 and 86-2/3 cycles) would per-

mit simultaneous use of this fre-

quency for both instrument land-

ing and voice communication.

Such simultaneous transmission

would necessitate only a conden-

ser in series with headphones, to

eliminate the beacon signal hum,
instead of a filter as needed in

the present simultaneous range

beacon and voice transmitters.

Vertical guidance is provided by

an ultra-high-frequency transmit-

ter radiating a pear-shaped pat-

tern directed slightly upward; the

pear-shaped lines of constant field

intensity provide a number of

glide paths of varying steepness,

converging at the runway. The
horizontal pointer of the landing''

instrument is preadjusted to as-fl

sume horizontal position when the

ship follows the optimum line:]

of constant field intensity. This
adjustment would hold valid for

any airport, or any approach to a.

a given airport, as the necessary

variations in the glide path, to

clear obstructions, are made on
the ground by setting the glide

path transmitter control to a pre- i

determined value for each run-

way.

Longitudinal guidance is pro-l

vided by a low-power ultra-high j

frequency marker beacon at the

edge of the runway, with radia-;

tion directed sharply upward and

modulated by a suitable audio- 1

frequency note (1000 cycles atl

College Park), forming a "wall

of sound" through which the air-

1

plane must pass. At this point the

airplane's horizontal receiving an-

J

tenna is 15 to 25 ft. above the I

ground, and the actual landing'

can be accomplished without dif-|

ficulty.

In the present installation, the

marker beacon operates on the!

same frequency as the localizer ; i

however, it is proposed to employ
an ultra-high-frequency for this

purpose (75,000 kc), which)

would necessitate a small addi-l

tional receiver.

Perhaps the greatest single
|

achievement of the Air-Track isj

the inherent reliability of its op-

eration because of automatic mon- i

itoring and simple and practical I

centralized control.

Each trailer station is equipped 1

with a concrete trough for trailer

wheels, and a trailer locking de-
j

vice, assuring reasonably constant

(Continued on page 64)
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Schematic diagram showing (1) boundary marker beacon, (2) control room, and (3) trailer in position
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{Continued from preceding page)

UAL Radio Research
A twin-engined stock transport

airplane has been outfitted by

United Air Lines as a complete

flying radio laboratory. The ship

carries four types of antistatic an-

tennas, as well as radio receivers

designed for greater range and

quality in reception. It is also

equipped with instruments to re-

cord humidity, temperature, baro-

metric pressure, effect of electrical

charges of clouds' on the airplane

structure and de-icing equipment

(Aero Digest, Dec. 1936).

With 8 engineers and scientists

on board, the ship left Chicago

March 12 for a series of experi-

mental flights between Portland,

Ore., and Salt Lake City. The
schedule calls for daily flights in

all weather conditions, for a

thorough test of the new equip-

ment developed by United.

H. M. Hucke, United's radio

engineer, is in charge.

Radio Meteorograph
A new radio meteorograph,

developed by the Radio Section

of the Bureau of Standards for

use in the meteorological service

of the U. S. Navy Department,

permits gathering complete infor-

mation on upper-air conditions

required for weather forecasting,

and is expected eventually to re-

place the use of airplanes for

this purpose. The development

was under the direction of H.
Diamond, W. S. Hinman and

F. W. Dunmore.
The instrument, sent aloft on

a 5-ft. balloon, consists of a

miniature radio transmitter, bat-

teries and a meteorograph which

contains the devices for measur-

ing pressure, temperature, humid-

ity, and other elements desired.

The complete apparatus is housed

in a balsa-wood box, 6" X 6"

X 45", and weighs under 2 lbs.

The meteorograph utilizes the

decrease in atmospheric pressure

as the balloon rises for moving a

small switch arm over a set of

electrical contacts separated by

insulating strips. The contacts

are so spaced that for a decrease

in air pressure equivalent to a

few hundred feet rise of the bal-

loon the arm will move from one

contact to the next, causing the

radio transmitter to send signals

having predetermined audio notes

identifying these contacts.

Contacts intermediate to the

pressure-identifying contacts are

wired to a resistor controlled by

a bundle of human hair, and

hence varies as the hairs contract

or expand because of varying hu-

midity conditions. The switch

arm passing over these contacts

connects this variable resistor

into the transmitter circuit so as

to send signals having an audio

note proportional to the value of

the resistor.

When the switch arm passes

over the insulating strips lying

between the contacts, the fre-

quency of the audio note is de-

termined by the electrical resist-

ance of a small glass tube filled

with sulphuric acid. The resist-

ance of this column of acid

changes markedly with tempera-

ture so that the transmitted note

may be interpreted to evaluate

the air temperatures at the vari-

ous balloon heights.

In one form of the meteoro-

graph, light intensity may also

be measured, giving data for de-

termining the heights and vertical

structure of existing cloud forma-

tions. Measurements of light in-

tensity at different heights may
be obtained by wiring certain of

the contacts to a photo-electric

cell whose electrical resistance

varies proportionately to the

amount of light impinging on it.

This variable resistor, in turn,

controls the audio note of the

transmitter.

Ground station receiving and recording equipment

Complete radio meteorograph equipment is boused in balsa

wood box. Note the diaphragm of the pressure-switching unit

Typical record showing temperature and humidity as a function of
barometric pressure. Frequency traces at left (I, 2, }, etc.) give
temperature variation graph— those at right (a, b, c, etc.) give

humidity variation graph

Automatic receiving and re-

cording equipment at the ground

station is employed to plot these

data graphically on a chart which

moves under a pen controlled by

the received signals. The pen sets

itself according to the pitch of

the audio note being received.

The final record gives a complete

picture of the variation of tem-

perature, humidity and light in-

tensity as a function of height

above the earth's surface.

To evaluate upper-air wind di-

rections and velocities, it is

necessary to measure continu-

ously the distance and azimuthal

direction of the balloon from the

ground station. Usual direction

finding methods, if applied to this

problem, would require two or

more ground direction finder sta-

tions, from 10 to 20 miles apart.

The Bureau of Standards system,

however, contemplates the use of

a single ground station, at which

both the direction in azimuth and

the angle of elevation of the bal-

loon are measured. Initial experi-

ments with this new method of

radio direction finding are now in

progress. Knowing the angle of

elevation and the height of the

balloon (the latter from the

graphic indications of pressure,

temperature and humidity ob-

tained), the distance of the bal-

loon from the ground station may
be readily computed.

During recent years many ex-

perimenters have worked on the

development of radio meteoro-

graphs. Practically all of the de-

vices developed use a clockwork,

fan motor, electric motor, or

some other source of motive

power, to carry out the switch-

ing operations necessary in trans-

lating the mechanical deflections

of meteorological instruments

into radio signals which may be

interpreted on the ground. This

radio meteorograph employs a

novel arrangement of causing the

changing air pressure to do the

switching.

The number of observations

obtained during an ascent is in-

dependent of the rate of ascent of

the balloon; as a result, a high

rate of ascent may be used to re- ;

duce the total time required for

a complete set of observations.

For such rapid indications, it is
j

necessary that the temperature

and humidity devices respond in-

stantaneously to changes in these

elements. The column of sul-

phuric acid solution meets this

requirement, responding much
faster than the conventional bi-

metallic thermometer.

A paper describing this ap-

paratus in detail will appear in

a forthcoming issue of the Jour-

nal of the American Meteorologi-

cal Society.

W. I. T. "AIR TRACK"
(Continued from page 60)

and stable alignment of the trans-

mitting antennas. Coupling the

trailer's electrical conduits to the

weather-proof outlets at the sta-

tion automatically connects the

corresponding marker beacon at

the opposite end of the runway.

The system's monitoring equip-

ment is located in the trailer,

operated by time-delay switches.

The three transmitters (local-

izer, glide path and marker) are

controlled from the central con-

trol board, a red light opposite

each switch indicating that the

equipment is functioning. After a

short interval, the monitors are

automatically cut in, and if the

transmitting equipment is func-

tioning correctly, an appropriate

green light flashes on the control

board. Any irregularity in trans-

mission (in excess of predeter-

mined limits) causes the monitor-

ing equipment to shut off power

and flash the warning to the

control board. After the neces-

sary correction is made, the mon-

itor switches must be reset by

hand before the green safety light

flashes on the control board, re-

gardless of whether the equip-

ment now functions correctly or

not, thereby assuring constant and

automatic check on its perform-

ance. Telephone communication is

provided between the trailer and

the control board.
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