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NEW UHF LANDING
First complete installation operates on 109.9 megacycles.
"Glide -path" and runway localizers using instruments

The greatest problem in flying to-
day is that of successfully and
safely landing a plane under ad-
verse weather conditions or low
ceilings. It is now comparatively
easy for a modern transport plane
or a huge bomber to take off and
fly uninterruptedly to the "vicinity"
of its destination through any kind
of thick weather and at most any
altitude. However, it is extremely
hazardous to land without mishap
if only the standard equipment of
radio range and flight navigation
instruments are used under condi-
tions of low ceiling and poor visi-
bility.

From fifteen to twenty minutes
are required to make a landing at
a busy airport after the plane has
been cleared to land by the airport
traffic control tower. Concurrently,
other commercial planes arriving
at the cone of silence over the range
station are compelled to circle at
various altitudes and each await
its turn to land, often consuming
an hour or more before making a
landing. If the flight has been
long or the fuel is low the problem
becomes more critical. Ever since
aircraft entered the commercial
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transport field and began to operate
on scheduled flights, the dream of
the transportation companies has
been to establish air transport on a
parity with railroad schedule tim-
ing with no loss of time in starting,
moving and stopping upon a time-
table which would not vary a sec-
ond. The bottleneck of this whole
idea has been the problem of air-
craft landing.

Lateral and vertical guides

The Civil Aeronautics Authority
has endeavored to overcome this
difficulty by fostering the develop-
ment of a suitable instrument land-
ing system utilizing ultra short
radio waves which give both lateral
and vertical guidance in addition
to position and altitude fixes.

To effect precise landings with a
minimum of effort on the part of
the pilot of the plane, long and
varied experience has shown that
four elements are advantageous,
namely: A Localizer to furnish
lateral Guidance. A Glide Path to
provide the course of descent. An
Outer Beacon Marker, and an Inner
Beacon Marker.

The purpose of an instrument
landing system is to provide a guid-
ing path into the airport, which an
approaching airplane may follow to
a safe landing during conditions of
poor visibility. The path must be
well defined and easy to locate and
should lead the ship in a natural
glide to the approach end of the
runway. In order to give the pilot
ample time to orient the airplane in
preparation for landing he should
be able to locate the course some
reasonable distance from the air-
port. The radio pathway to meet
these requirements is analogous to
a long chute sloping downward to
the runway which the pilot could
use as a guide by keeping the ship's
wheels in contact with the invisible
floor of the chute.

This vertical guidance or "glide
path" is provided by a path of con-
stant electric field intensity which
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erned by the constant field intensity
"glide path" and the "runway local-
izer" which translates to the pilot
the location of his flying ship in
relation to the condition and dis-
tance on the ground below. This
small round dial contains two in-
dicating radium -painted needles,
one positioned horizontally and the
other vertically. The "guidepath"
receiver operates the horizontal and
the "runway localizer" receiver op-
erates the vertical needle. The pilot
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closely approximates the natural
glide path of an airplane from a
point about five miles from the air-
port of the boundary of the run-
way. The glide path transmitter at
the airport traffic control tower fur-
nishes the ultra high frequency
power for this service and a spe-
cially designed transmitting an-
tenna establishes the constant field
intensity along the path. The sides
of the etheric chute provide hori-
zontal guidance by restricting the
lateral motion of the airplane so
that it maintains a straight course
to the runway.

octiliter field
The Localizer field for this lateral

guidance is produced by a "runway
localizer" transmitter and antenna
installation located off the end of
the runway at the airport. Two
overlapping horizontal field pat-
terns, each shaped similar to a kid-
ney bean, as shown in the accom-
panying illustration, produce the
localizer course. Each pattern is
modulated with a different audio
frequency and the course which
the plane follows lies within the
overlapped region where a 90 -cycle
tone and a 150 -cycle tone of equal
intensity is received by sight from
flashing colored lights and from
audible sounds from each pattern.
The marker beacon control head
from which these signals are re-
ceived is located near the center of
the instrument board in front of the
pilot. A few inches to the right of
the marker lamps is located the
cross -pointer instrument which is
a simple dial indicator and is gov-

need only control the altitude of his
airplane so as to maintain the
"glide path" needle in a constant
horizontal postion in order to fol-
low the glide path to the runway.
If the glide path needle rises above
the horizontal line, the airplane's
position is above the correct glide
path and vice versa if the needle
drops below the horizontal.

Millis needle rertietil
The vertical or "runway local-

izer" needle provides the pilot with
lateral guidance to the airport run-
way. The pilot need only control
the lateral position of the ship so as
to maintain this needle in a vertical
position to follow the course of the
runway. Thus, it is only necessary
for the pilot to maneuver his plane
so as to keep the two needles
crossed at right angles in the cen-
ter of the instrument to bring the
airplane safely to the runway in a
normal glide and make a three-
point landing.

The two overlapping patterns in
the radiated field give side indica-
tions of the guiding path which are
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so intense and accurate that the
beam may be easily located at dis-
tances of twenty miles from the air-
port boundary and the course may
be picked up at a distance of sev-
enty miles from the airport while
flying at an elevation of 4000 feet or
over.

The inner and outer marker bea-
cons are two narrow radio beams
located on the ground along the
course of the chute which send
waves straight upward to be re-
ceived by the pilot as he passes over
them. One beacon is located two
miles from the airport boundary
and the other is at the airport
boundary. These ultra high fre-
quency waves form the elliptically
shaped beam with the longer di-
mension of the ellipse at right an-
gles to the course.

('rq..aul emit 1-4.1

The localizer installation is gen-
erally placed between 500 and 1,000
feet off the end of the runway and
the glide path installation is usually
1,300 feet off the center line of the
runway and about 1,000 feet for-
ward from the end. The rated out-
put of the localizer transmitter is 300
watts, unmodulated, on a frequency
of 109.9 megacycles, operates from
220 volts single phase, 60 cycles. It
is crystal controlled and the crystal
oscillator tube functions also as a
frequency multiplier. These fre-
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quency multiplier stages follow the
crystal oscillator tube to produce
the output operating frequency.
In order to raise the output of the
final multiplier to the rated trans-
mitter output level, the last two
stages are push-pull amplifiers
operating on the output frequency.

The marker beacon installations
consist mainly, of a small water-
proof aluminum house situated
alongside of a wire screen counter-
poise 20 feet square over the cen-
ter of which is located two half -
wave radiators mounted end to end.
The wire screen is supported by an
angle framework and also mounted
above the ground on angle legs.
Concentric gas filled transmission
lines joining the waterproof house
with a matching box located be-
tween the ends of the radiators,
are used for feeding the marker
transmitter output to the radiators.

The airport tower is equipped
with a monitor and control desk

(Continued on page 107)
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which The Journal Company con-
tracts with each of the 17 regular
musicians on its radio staff. The
recorded musical programs on
W55M use only the finest high fi-
delity transcriptions.

The new Radio City home of
WTMJ and W55M also plays an im-
portant part in improved service.
When this studio building for The
Milwaukee Journal radio stations
was being planned, special atten-
tion was given to the exacting de-
mands of FM. Consequently, acous-
tics and all other technical details
have been engineered to give W55M
programs probably the finest studio
facilities of any FM station.

NEW UHF FIELDS
(Continued from page 64)

by which the tower operator can
select landing directions at will.

This new radio instrument land-
ing system has recently been in-
stalled at LaGuardia Airport in New
York City and others are in process
of installation in Cleveland, At-
lanta, Chicago, Kansas City and
Los Angeles. The system was de-
veloped jointly by the engineers of
the Civil Aeronautics Administra-
tion, the Federal Telephone and
Radio Corporation and The Inter-
national Telephone and Telegraph
Co., who is the manufacturing sub-
sidiary in the United States, which
manufactures and installs the
equipment for the C.A.A.

The conclusions reached by these
engineers have shown that ultra
short waves may be successfully
employed to provide both horizontal
and vertical guidance as well as
marker indication. Also that local-
izer courses must be much sharper
than heretofore employed to avoid
mutilation by reflection. The dif-
ference in amplitude of the pat-
terns should be at least 2.2db., 11/2
degrees off course in the majority
of installations.

Localizer polarization must be
pure to secure independence of the
aircraft antenna characteristics
and direction of approach of the
plane to the localizer course. Then
also, the localizer should be inde-
pendent from the glide path in
order to permit its installation well
beyond the end of the runway so
that it is not a hazard to the air-
craft landing or taking off. Experi-
ence has indicated that the two

Communications Must Be kept
The indicate maze of modern radio equipment needs frequent

servicing . . . and good tools to speed the work. Spintite, the wrench that
works like a screw driver is on the job from assembly lines to air bases ... on
ship and ashore.

Originally developed by Stevens Walden, Spintite features drilled shank, non-
slip handle, precision machining . . . a tool to do a better job.

To speed your production or to facilitate servicing, we offer these wrenches
produced by a plant with over 36 years experience in building good tools.

Send for catalog showing complete range.
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T51 Set at left, is popular for quick repairs. Chuck type
handle, 7 Spintites with sockets ranging from 3 16" to
1 2", Reamawl, three screw drivers in various sizes. All
in compact leatherette roll.

V )4
STEVENS WALDEN, INC.

411 SHREWSBURY STREET
WORCESTER, MASSACHUSETTS, U. S. A.

z
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ZOPHAR WAXES
The strict spt cifit s of the Na%
Army and Air force for c ttttt matura-
tions equipment, call for the best and
most carefully manufactured products.

ZONIAll wares 411111 c 1111111111S ore

being used and are meeting the rigid
tests. We will appreciate your inquiries
or will cooperate with you in solving
your problems in potting, impregnat-
ing or insulating waxes.

ZOPHAR MILLS, INC.
Founded lb

128-131 26th Street, Brooklyn, N. Y.
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PRIORITY

ORDERS
 Dalis Service has meant
SPECIALIZATION in meet-
ing radio and electronic
parts requirements since
1925. The great number
of items obtainable from
ONE source has saved un-
told money, time and trou-
ble for thousands of Dalis
customers.

That SPECIALIZATION
is today even more signifi-
cant in expediting priority
orders. Ample stocks on
hand provide immediate
shipment in many in-
stances. And if items are
not in stock, Dalis gets them
to you in the shortest possi-
ble time.

Let Dalis SPECIALIZED
SERVICE help you fill your
urgent priority needs, with
maximum efficiency, mini-
mum delay.

 Write, wire
or phone

D

SERVICE

H. L. DALIS, INc
Distributors of

RADIO 8 ELECTRONIC SUPPLIES
17 Union Square New York, N.Y.

Phones: Algonquin 4-8112-3-4-5-6-7

course localizer is inherently more
simple to use than localizers with
four or more courses. Likewise, it is
advantageous for the glide path to
be of a controllable type so that
path shape can be adjusted during
installation to accommodate the
landing characteristics of aircraft.

PARTS - CIVILIAN SETS
(('ontinued from pelye 53)

ber of parts will be held to an ab-
solute minimum in the forthcom-
ing standards. This will further
serve to reduce the amount of
strategic materials kept in inven-
tory by minimizing the stock of
parts held by jobbers and service
men.

For example, some 60 standard
volume controls have been pro-
posed to serve as replacements for
the overwhelming majority of the
thousands of different types used
in home radio sets built during the
past half dozen years, while 9 elec-
trolytic and 11 paper capacitors
have been proposed to do a similar
job in the capacitor field. Similiar
simplification and standardization
in other radio parts such as trans-
formers, chokes, coils, resistors, etc.
is also included in the scope of the
project now getting under way.

Tentative List of "Victory"
Replacement Parts
REPLACEMENT CAPACITORS

A. Dry Electrolytic.
Capacity Rated

Mid. Voltage
100 25

10-10 50
20 150

10-40 150
10 450

10-10 451)
40 410

Note: rap:1011ff: ATV In tubular type in cardboard
contairvi,. Itnal unit, to hare independent
sect IMP,.

It. Paper.
Capacity

Mfd.
.01
.05
.1
.0001
.00025
.0005
.001
.002
.005
.01
.02
.115

.1
21

Note: Units to he wax
boar(' containers.

Rated
Voltage

120
120
120
600
6110

600
600
600
600
600
600
600
600
600

impregnated In tubular card

REPLACEMENT VOLUME
CONTROLS

\ Untapped Composition Type.
Resistance Taper
10 51 (4ims reverse

2111)51)

NI:11

:

audio
audio

1 Meg. audio
2 Meg.

takIKV,ISVOinssC

Division
of ME

FRED
GOAT

CO.,
INC.

35A
DEO

SIREE1,
000010,

O.

Goot
hos

oleos

Accutecy
sin ce

180,

Pulling 'em
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Strip for Action! Strip made
from Wilbur B. Driver Co. spe-
cial alloys! Strip that has so
many essential war uses! As it
is rolled through our mills, day
and night, we know it will do
its part in flattening the Axis!

Consult us for your special
alloy requirements in rod, wire,
ribbon and strip - both hot
and cold rolled.

0 WILBUR B. DRIVER CO.
NEWARK, NEW JERSEY
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