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LATEST TYPE AAF BLIND 

Airplane traffic control equip- 
ment is divided into three general 
types: 1-Radio range equipment; 
2 - Position markers; 3 - Landing 
control equipment. 

Much has been discussed about 
radio range equipment which di- 
rects planes on their course be- 
tween airports. Position markers 
form a functional part of this sys- 
tem in providing fixed points or 
signals to enable pilots to identify 
specific locations. However, it is 
in the third classification, that of 
airport control of landing, that the 
greatest advances have been made 
in the past few years. Particularly 
revolutionary and important has 
been the development of instru- 
ment landing systems for guiding 
the plane on its true landing path 
no matter what the weather condi- 
tions or visibility at the airport 
for a radius of fifteen miles. 

Indianapolis system 
In May, 1938, after about ten 

years of preliminary study, a con- 
tract was awarded to the Interna- 
tional Telephone Development Co., 
Inc., for the development, manu- 
facture and installation of an 
instrument landing system in ac- 
cordance with CAA specifications to 
be located at Indianapolis. This 
system was completed in October, 

by M. E. MONTGOMERY 
Federal Telephone and Radio Corp. 

Greatly improved glide path system is further 
step toward completely automatic aircraft control 

Present estimates of future 
airplane traffic in this country in- 
dicate commercial, private and 
military aircraft movements will 
be approximately five times the 
amount of airway traffic now be- 
ing handled. 

While it is obvious that more 
and larger airports will aid 
greatly in handling this vast in- 
crease, the most important fac- 
tor is the control by radio equip- 
ment of the take-off, eight and 
landing of planes by an overall 
system of air traffic control. 

1939, and included a runway local- 
izer, marker system glide path, with 
a monitor system for a control of 
the functional units. After exten- 
sive tests the system was imme- 
diately accepted and placed in 
operation. 

Following the combined work of 
the Ciiril Aeronautics Authority and 
the International Telephone De- 
velopment Co., which came to func- 
tion in the first Instrument Land- 
ing System at Indianapolis (see 
"Electronic Industries," May, 1944), 
additional test and development 
work resulted in the modification 
and redesign of much of the equip- 
ment. 

At left, localizer transmitter containing radio 
frequency section, modulator equipment, and 
power supply. Below, indicators for localizer 
monitor. Meters show course location, mod- 
ulation level, and field strength. Alarm rings 
on any deviations from normal. At right, glide 
path transmitter. Bottom drawer contains 
driver and amplifier stages, middle, crystal 
oscillator and multipliers, top, monitor using - 

path angle meter identical to that in planes 

As a consequence, complete in- 
strument landing systems for com- 
mercial air traffic were installed at 
six major airports, in New York 
(see "Electronic Industries" for 
Jan., 1943), Chicago, Cleveland, 
Kansas City, Atlanta and Los 
Angeles. Under contract with the 
CAA, this equipment was manufac- 
tured and installed by Federal Tele- 
phone and Radio Corp., successor 
to International Telephone Devel- 
opment Co., and consisted of local- 
izers, markers with complete 
monitoring and remote control 
equipment installed in the airport 
control tower. Because of new de- 
velopments being made by Federal, 
a glide path was not included in 
any of the six installations. 

New glide path 
At that time, the quickening 

tempo of the air invasion of Ger- 
man-occupied Europe required the 
rapid completion of better and 
more accurate systems of instru- 
ment landing. The efforts of the 
Signal Corps Aircraft signal agency, 
other agencies, and of Federal were 
combined to develop a portable in- 
strument landing system suitable 
for Army Air Force use. The result 
of this work was the present AAF 
Instrument Landing System for 
which extensive manufacturing 
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L:INDINC EQUIPMENT 
contracts were given to Federal. 
This system was adopted not only 
by the United States Army but by 
the Royal Air Force as well. 

The two most important func- 
tional units of the instrument land- 
ing system are the localizer and 
the glide path. In this system, the 
localizer radiates two independent- 
ly modulated signals on the same 
carrier frequency. A general de- 
scription of the localizer unit which 
furnished lateral guidance to the 
pilots as used at Indianapolis is 
applicable to the present equip- 
ment. 

The mechanical modulator incor- 
porated in this equipment produces 
90 and 150 cycle modulation on the 
same carrier frequency, by a sys- 
tem independent of the aging of 
vacuum tubes and other compo- 
nents in the transmitter-prevent- 
ing the course from wandering. The 
localizer or "beam" pattern is pro- 
duced by two outside radiators ex- 
cited 180 degrees out of phase with 
equal amplitudes of 90 and 150 
cycle side band energy, and a cen- 
ter radiator excited with equal 
amounts of fully modulated 90 and 
150 cycle energy. The "on course" 
signal is composed only of the 100 
per cent modulated signal of the 
center' radiator and the "off course" 
signal is the result of the interac- 
tion of the signals from the two 
outer radiators and the center radi- 
ator. 

Sharply directional 
The complete antenna system 

makes use of a number of radi- 
ators (5, 7 or 9) which act to 
sharpen the course. A sharp course 
is characterized by a rapid increase 
of one modulation frequency over 
the other when the airplane de- 
parts from the prescribed course. 
The Federal Telephone and Radio 
localizers which embody this fea- 
ture of course - sharpness work 
where others fail because of reflec- 
tions from hangers and surround- 
ing objects. With a localizer a plane 
may be guided to within five feet 
of the center line of the runway. 

The loop antennas and mechan- 
ical modulator have been designed 
to operate over a wide band.of fre- 
quencies so that any one of a num- 
ber of channels may be used with- 
out making any adjustment to the 
antenna system or the mechanical 
modulator. 

The localizer transmitters, manu- 
factured for the United States 
Army, have been reduced in size 
and weight without impairing their 
reliability. They have been equipped 
ELECTRONIC INDUSTRIES º January, 1945 
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Field strength patterns simplified to show entire layout of new AAF instrument landing syttºm 
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Pilot's glide path indicator, showing action of needle for different attitudes of the plano 

Vertical radiation patterns of glide path transmitter, resulting from ground reflections 
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TUNED AND DST.. 
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LON[R ANTENNA 
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LINE SECTION 
TUNED. AND RETUNED 
»CYCLES YEN SECOND 

(YNCNRONOUS MOTOR 

CROSS MODULATION 
UNE SECTION 

CROCI MODULATION 
IRIDIO 

Now 90 and 150 cycle modulation of same Truck mounted localizer equipment AN/MRN-1 set up for operation. Not all installations 
carrier is obtained. Carrier output is split and make use of antenna reflector MC -528. The localizer truck is positioned at far end of 
feeders detuned by rotating paddle wheels runway, on line of flight, while glide path equipment is 500 ft. to one side at near end 

throughout with screen grid tubes 
so that no neutralization is neces- 
sary. A number of plug-in crystals 
permits rapid change of the oper- 
ating frequency. Generally six crys- 
tals are used, giving frequencies 
between 108.3 and 110.3 megacycles 

Location of the glide path equipment at an 
airport. Note field pattern on opposite page 

90 CYCLE AND ISO CYCLE 
/MODULATED SIGNALS HAVE 

NORMAL RATIO IN THIS 
DIRECTION. 

1: 

POINT OF CONTACT 

GLIDE PATH UNIT 

90 CYCLE MODULATED 
SIGNAL IS MADE STRONGER 
IN THIS DIRECTION TO 

FORCE GLIDE PATH 

DOWN TO GROUND 

LOCAL IS ER COURSE 

LOCALIZER UNIT 

in steps of 0.4 megacycle. In some 
models, keyed identification modu- 
lation and voice modulation are 
provided so that the airplane pilot 
can identify the station and receive 
flight instructions. These voice 
modulations are simultaneously 
transmitted with the 90 and 150 
cycle `bourse" modulation. 

The transmitters utilize two 807 
tubes and one HK 257B tube for 
the crystal oscillator and frequency 
multiplication stages. The power 
amplifier has two HK 257B tubes. 
The models which provide simul- 
taneous voice modulation and tone 
identification on the same carrier 
frequency utilize, in addition, one 
6F6 receiver type tube, one 6SN7- 
GT and two 807 tubes for plate 
modulation. Carrier output of the 
transmitter is 100 watts which may 
be modulated 100 per cent by voice. 
Since the "course" modulation is 
all downward, the total output of 
the transmitter and mechanical 
modulator is 371/2 watts. The re- 
duction in power output caused by 
this downward modulation does not 
represent power loss but only a re- 
duction in the power taken from 
the plate supply. The range pro- 
vided by this power is approximate- 
ly 75 miles. 

Indicating monitor 
Each localizer includes a moni- 

toring system which gives a con- 
tinuous indication of course loca- 
tion and signal strength with visual 
and audible alarm indications of 
any failure. A monitor consisting 
of a simple receiver is set up on 
the localizer course close to the 
localizer antenna. Demodulated 
signal is fed by the monitor to an 

indicator housed within the local- 
izer transmitting equipment. This 
signal is separated into its 90 and 
150 cycle components by wave -fil- 
ters and each is gaged by both in- 
dicating meters and by sensitive re- 
lays. The meters give immediate 
indications of course shift or low 
signal level, but the sensitive relays 
operate through resistance and ca- 
pacitance networks to give a. time- 
lag to the sounding of alarms. 

In this way a close check can be 

Development model of glide path transmitter 
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maintained during the periods 
when an airplane is making a land- 
ing (by observation of the meters), 
but repeated and unjustified alarms 
such as might be caused by a ve- 
hicle driving close to the monitor 
are prevented. Gas -tube circuits 
are provided automatically to reset 
the alarm if a temporary disturb- 
ance is cleared before the time-lag 
period has elapsed. Once the alarm 
has sounded, however, a manual 
reset operation is required, thus en- 
suring the'attention of the operator. 

CAA recording monitor 
Monitoring equipment provided 

for the CAA provides additional re- 
mote indication, alarm and control 
facilities in the airport control 
tower. A master control panel and 
indicator is provided for the local- 
izer, glide -path and markers. In 
addition, a recorder is provided 
which makes a permanent monitor- 
ing record of localizer, glide -path 
and marker operation. A commu- 
tating circuit is used so that a sin- 
gle recorder shows the performance 
of all the facilities. 

The original glide -path was of the 
constant intensity type in which 
the plane followed the locus of 
constant field intensity. In simple 
form, without adjustment, the path 
was a parabola, but by using three 
antennas, the pattern was shaped 
in a manner to give a straight line 
glide -path. This method was aban- 
doned in favor of a new and more 
positive system now being used by 
the United States Army and a con- 
siderable number (approximately 
100) will be installed by the CAA 
at commercial airports. 

In operation, this new glide -path 
is very much like the present local- 
izer turned on edge, as it is of the 
equi -signal type. The path is de- 
fined by the equality of 90 and 
150 cycle modulation on the path. 
Above the path there is an excess 
of 90 cycle modulation which de- 
flects the needle downward, indi- 
cating that the plane should "fly 
down." If the plane is below the 
glide -path, an excess of 150 cycle 
modulation causes the indicator to 
rise, indicating that the plane 
should "fly up." 

In this equi -Signal glide -path two 
antennas are mounted on the same 
mast at the different heights. The 
signals radiated from the two an- 
tennas are not mixed as in a local- 
izer. Instead, the 150 cycle modu- 
lated signal is fed to the upper 
antenna and the 90 cycle signal to 
the lower antenna. The vertical 
radiation patterns are obtained as 
a result of the reflection of the sig- 
nals from the ground and do not 
depend upon the radiation pattern 
of the antennas themselves. 

The upper antenna is approxi- 
(Continued on page 190) 
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Artist's representation of complete system 
shows localizer defining vertical plane for air- 
craft to follow while glide path defines hori- 
zontal plane. Intersection of the two planes 
is true course for aircraft to follow in landing 

Horizontal field pattern of glide path transmit- 
ter located to one side of near end of runway 

Complete block diagram of new glide path 
equipment developed for AAF landing system 
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DO YOU MAKE: 
RADIO, SOUND AND COMMUNICATIONS EQUIPMENT? 

Loud Speakers 
Headsets 
Microphones 
Hearing Aids 
Electrical Musical 

Instruments 

Sound -powered 
Telephones 

Telephon Ringers 
Voltage Regulators 
Phonograph Cutting Heads 
Phonograph Pick-ups 

Vibration Pick-ups 
Polarized Relays 
Generators 
Meters 
Magnetron Fields 

AUTOMOTIVE AND AVIATION EQUIPMENT? 
Magnetos Voltage Regulators Generators 
Tachometers Motors Magnetic Oil 
Compasses Speedometers Filters 

Ammeters 
Voltmeters 
Galvanometers 
Seismographs 

INSTRUMENTS? 
Oscillographs 
Flux Meters 
Watt-hour Meters 
Flow Meters 

Light Meters 
Cardiograph 

Recorders 
Vibration Pick-ups 

MISCELLANEOUS PRODUCTS? 

Magnetic Separators 
Magnetic Chucks 
Magnetic Conveyors 
Magnetic Clutches 
Magnetic Damping 

Devices 

Arc Blow-out Magnets 
Temperature and Pressure 

Control Equipment 
Circuit Breakers 
Limit Switches 
Holding Magnets 

Clocks 
Toys and Novelties 
Coin Separators 

for Vending 
Equipment 

IF YOU make any of the above products, it 

will pay you to find out how better perma- 

nent magnets can improve efficiency and reduce 

costs. Put your design, development or pro- 

duction problems up to The Arnold Engineer- 

ing Company. Arnold engineers have been of 

great assistance to many manufacturers and are 

at your service to advise exactly what Alnico 

permanent magnet will solve 

your particular problem. 

NEW! Get your 
copy of this valuable, 
up-to-the-minute man- 
ual on the design, pro- 
duction and application 
of modern Alnico per- 
manent magnets. Write 
us, on your company 
letterhead, today. 

THE ARNOLD ENGINEERING COMPANY 
147 EAST ONTARIO STREET, CHICAGO 11, ILLINOIS 

Specialists in the manufacture of ALNICO PERMANENT MAGNETS 

AAF EQUIPMENT 
(Continued from page 103) 

mately 25 feet above ground level 
and, with a carrier frequency of 
335 megacycles, a multiplicity of 
lobes is obtained. The lower an- 
tenna gives the larger lobe. As 
more 90 cycle than 150 cycle modu- 
lated signal is radiated, the 90 cycle 
lobe intersects only the lower part 
of the 150 cycle lobe. This inter- 
section point marks the glide -path. 
A glide -path angle of 21/2 deg. is 
generally considered best, although 
angles varying between 2 deg. and 
5 deg. in / deg. steps are obtained 
by varying the height of the two 
antennas on the mast. 

When the glide -path signals are 
radiated from the antennas equally 
in all horizontal directions, the 
equi -signal zone (zone where the 
90 and 150 cycle signals are equal) 
is shaped like an inverted cone with 
its apex in the ground at the base 
of the antenna mast. 

Should the antenna mast be lo- 
cated on the runway it would con- 
stitute a hazard to planes. When 
the mast is placed a minimum of 
400 ft. off the runway, the glide - 
path becomes a hyperbola, in which 
case it does not reach the ground. 
To make the glide -path straight 
and force it to the ground, the rela- 
tive amounts of 90 and 150 cycle 
signal are varied by changing the 
horizontal radiation patterns of the 
two antennas. A study will show 
that a relative increase of the 90 
cycle over the 150 cycle signal will 
lower the glide -path. 

The extreme case of a 90 cycle 
signal infinitely larger than the 150 
cycle signal would force the glide - 
path down to ground level. The 
location of the glide -path equip- 
ment at an airport and a compari- 
son of the diagrams will show how 
the shaping of the horizontal radi- 
ation patterns controls the shape 
of the glide -path. Note that in 
making its approach along the lo- 
calizer course, the airplane receives 
its glide -path signal at a continlì- 
ously varying azimuth angle. Since 
the 90 cycle signal becomes much 
stronger relatively than the 150 
cycle signal during this approach, 
the airplane is brought down to the 
ground. It is not necessary to make 
the 90 cycle signal infinitely strong- 
er than the 150 cycle signal at the 
point of contact because the re- 
ceiving antenna is mounted on top 
of the airplane. The equi -signal 
surface of the glide -path is like a 
partially opened trap door with its 
hinge laid perpendicular to the 
runway. 

The method of obtaining 90 and 
150 cycle modulation is illustrated. 
The output of the transmitter at 
335 megacycles is fed into a me- 
chanical modulator where it is di- 
vided into two channels which go 
to the upper and lower antennas. 
A tuned section of the transmission 
line is coupled into each of the lines 
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STEPPING UP 

PRODUCTION 

TEMPO . 

AT its large, new, modernly equipped 
plant at Conneaut, Ohio, The Astatic 
Corporation is today supplying Micro- 
phones, Pickups, Cartridges and wartime 
unmentionables to the armed forces, 

essential industries and accredited gov- 

ernment agencies. With all operations 
and departments now under one roof, 
Astatic looks optimistically forward into 
the new year with greatly increased pro- 
duction facilities and customer accom- 
modations. These advantages will en- 

able Astatic to make a quick transition 
to meet commercial demands when the 
reconversion time arrives. 

THE 

CORPORATION 
CONNEAUT, OHIO 

IN CANADA CANADIAN ASTA TIC LTD, TORONTO, ONTARIO 

NOTE: 
Please change Asfafic 

address in your files to 
CONNEAUT. OHIO. 

in such a manner as to prevent the 
passage of power. 

Five blade and three blade pad- 
dle wheels are mounted on the 
shaft extension of a synchronous 
motor and are rotated between 
open ends of the line sections. Ro- 
tation of the paddle wheels causes 
the line sections to be tuned and 
detuned automatically, one at 90 
cycles per second and the other 
at 150 cycles per second. By shap- 
ing the paddle wheels properly the 
modulation is made sinusoidal. The 
blocking action of the tuned line 
sections causes a reflection of 
power back to the transmitter. In 
order to prevent the power reflected 
in one channel from going out the 
other channel, a cross modulation 
bridge circuit is used. 

Phase shift control 
An examination of the bridge 

circuit will show that power start- 
ing from points AA will divide and 
travel two paths (CC and DD) to 
BB. Because of the transposition 
of two wires in the bridge circuit, 
the two portions of power will can- 
cel at BB and be prevented from 
going to the lower antenna. The 
cross modulated line section which 
is connected at CC is designed to 
present the same impedance at 
this junction as the path back to 
the transmitter presents at points 
DD. This insures equal phase shifts 
at these junctions and complete 
cancellation at BB. 

It should also be noted that this 
transposition results in the cancel- 
lation of power arriving from the 
transmitter at points CC, thus no 
power is dissipated in the mechan- 
ical modulator. Furthermore, the 
power reflected back to the trans- 
mitter causes a cyclic increase in 
load impedance so that the over- 
all efficiency of the system is kept 
high. 

Glide -path equipment supplied to 
the United States Army is mounted 
in a small portable trailer. The 
antenna mast is demountable and 
can be placed on the trailer for. 
ease in transport. The mechanical 
modulator and transmitter are 
mounted in cabinets on the trailer 
in which is located a gasoline -en- 
gine -driven generator for power 
supply. A monitor system, operat- 
ing from pickups built into the 
upper and lower antennas, gives 
audible and visual indications of 
abnormal operation. Provisions for 
remote control of the equipment 
are included. 

The transmitter is controlled by 
a six megacycle crystal. The oscil- 
lator and frequency multiplying 
stages utilize two type 6SJ7 tubes, 
one 832 tube, one 829 tube and two 
type 8025 tubes, giving an output 
frequency of 335 megacycles. The 
power amplifier uses two additional 
type 8025 tubes and is connected 
as an inverted amplifier. 

Conventional tuned circuits are 
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IN CRYSTALS 
BROADCAST 

Type SR2V. Adjustable mounting per- 
mits setting low drift crystal to exact 
frequency. Available with or without 
heating unit. 

POLICE 

Type SR -P. Standard three-quarter inch 
AT or BT, pressure mounted. Avail- 
able in frequencies from 1 Mc to 5 Mc. 
Special cuts to order. 

100 KC STANDARD 

Type SR -100. 100 Kc crystal unit. 
New design-new stability. Designed 
for mounting in standard five -prong 
tube socket. 

AIRCRAFT 

Type SR -F. Typical of a wide variety 
of crystals carried in stock for civilian aircraft requirements. Available in all standard frequencies. 

SCIENTIFIC RADIO PRODUCTS CO. 

SF73 ¿WE ,z'gczV 
There's always a trail -blazer with 

the birth of a new industry. At 
Scientific Radio Products we were 
among the first to pioneer and intro- 
duce mass production of faultless 
crystals to serve our nation at war. 
Latest development of our research 
engineers is a new plated crystal re- 
cently approved by the Signal Corps. 

Today, in Scientific crystal units 
you have the UNBEATABLE COM- 
BINATION of modern design, 

rugged construction, jewel-like pre- 
cision and time -tested performance 
-advantages which have made our 
crystals first choice with those seek- 
ing the finest. 

Your plans may include equip- 
ment in which crystals are used. 
Perhaps other developments of our 
engineers may be just what you're. 
looking for. Call on us. We'll be 
glad to work with you on any prob- 
lem. 

738 W. BROADWAY, COUNCIL BLUFFS, IA 
EEO MEYERSON W9GEQ 

E. M. SMIDE/ER W91E1 

MANUFACTURERS OF PIEZO ELECTRIC CRYSTALS AND ASSOCIATED EQUIPMENT 
efrerdenE:. 

used for all frequencies up to 111 
megacycles and for the 8025 tripler 
stage and 8025 output stage trans- 
mission line elements are used for 
interstage coupling. Approximate- 
ly seven watts of modulated power 
are radiated from the antennas, 
giving a range of approximately 15 
miles. 

Airborne equipment for the ap- 
proach system comprises glide - 
path, localizer and marker receiv- 
ers. The marker receiver is nor- 
mally installed in all medium and 
heavy aircraft for use on the 
marker stations which form a part 
of the range navigation system 
within the United States. Local- 
izer. and glide -path receivers are 
being installed in new aircraft at 
factories and modification centers 
and are also being retroactively 
fitted in certain theaters and in a 
number of Air Transport Command 
aircraft. 

In the airborne instrument land- 
ing equipment, the localizer and 
glide -path signals are received 
either on a combination antenna 
(AS-27/ARN-5) or on two separate antennas (AN -100A and AS-61/- 
ARN-5), depending on the type of airplane involved. The pilot is pro- 
vided with a small control box 
which gives him selection of six re- 
ceiving channels for the localizer 
combined with three channels for 

LImmediate Delivery! 

WIDE RANGE 
VACUUM TUBE 
VOLTMETERS 

High input impedance for both AC and 
DC measurements. 
Convenient, low capacity "Probe" espe- cially adapted to high frequency radio use -100 megacycles and over. 
Self-regulating operation from power line; no batteries. 
Multiple voltage ranges-accurate and stable. 

Bulletin on Request 
ALFRED W. BARBER 

LABORATORIES 
34.04 Francis Lewis Blvd. Flushing. N. Y. 
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PORTABLE POWER PROBLEMS 

THIS MONTH-BRISTOL PYROMASTER 

INDUSTRIAL PROCESSES are accurately recorded, indicated and controlled by the Bristol 
Pyromaster Self -Balancing Potentiometer. In the illustration above, a Pyromaster maintains 
temperature control of a gas -fired furnace, used for case hardening steel parts. 

DIRECT MARKING pen moves instantly and continuously at the rate required to follow 
temperature variations. A 134 volt Burgess Battery supplies constant current to the 
potentiometer circuit. Burgess Industrial Batteries are designed to meet the exacting 
spe±fications of many special instruments. Your portable power problems can be solved 
by Burgess engineers. Write us today about your specific needs, or send coupon for free 
Engineering Manual. Burgess Battery Company, Freeport, Illinois. 

FREE. . 80 -PAGE ENGINEERING MANUAL! 
R 31 descriptive pages, 25 charts and 36 data tables on dry battery charac- 

teristics for electronic applications. Tabbed for ready reference. Write 
Dept. 8 for your free copy. Burgess Battery Company, Freeport,Ill 
Name 

Company 

Address 

City State BURGESS 

UNI GEL 

1 I 

BURGESS BATTERIES 
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the glide -path. The proper glide - 
path channel for use with the se- 
lected localizer channel is auto- 
matically taken care of by proper 
control box wiring at the time of 
installation. 

In using the approach system the 
pilot is brought to within perhaps 
20 miles of the landing field by or- 
dinary navigational methods. In 
the United States, for example, 
such methods would include the 
radio range system and the auto- 
matic radio compass, while in the 
various theaters such navigation 
would be performed with the aid 
of the particular radio systems be- 
ing employed in the specific theater. 

Landing procedure 
At this point the landing system 

would be switched on to the proper 
channel, the localizer would be 
bracketed and flown at a safe cruis- 
ing altitude until the glide -path is 
intersected approximately 13 miles 
from the field, at which time de- 
scent along the glide -path would 
be begun. Lowering of wheels and 
flaps, reduction of power, increase 
of rpm, etc., in preparation for final 
landing would then be made at the 
pilot's discretion, but this part of 
the operation should be com- 
plete before the outer marker was 
reached. 

Descent on the glide -path while 
maintaining the localizer align- 
ment would then be continued un- 
til the airplane broke out below the 
overcast, at which time normal de- 
scent to a visual landing would be 
made. 

It has been determined by flight 
experience that a skilled pilot can 
continue down the instrument ap- 
proach system to make a complete 
blind landing on the runway, but 
it is believed that operationally 
this will not be initially attempted, 
but rather the system will be used 
as an aid to low approach, the 
final landing being completed visu- 
ally with the aid of landing lights. 

A complete instrument landing 
installation is shown. It can be 
seen that the localizer defines a 
vertical plane giving lateral guid- 
ance to the pilot. The glide -path 
defines an inclined plane that gives 
vertical guidance, enabling the pilot 
to maintain the proper rate of de- 
scent. The intersections of the 
localizer and glide -path planes give 
the true path for the airplane to 
follow. A check of the progress of 
the plane along this path is pro- 
vided by markers which provide 
reference points along the path and 
permit the pilots to verify their 
positions and altitudes. 

In the plane the impulses sent 
from the glide -path and localizer 
transmitters are picked up by con- 
ventional receiving equipment and 
conducted to a cross pointer in- 
strument which is a simple double 
do milliammeter. The vertical 
pointer indicates right or left de - 
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Call in a 
Micarta engineer 

to consult with you on 
your postwar planning. 
Our complete facilities 

are at your service for the 
manufacture of Terminal Strips, Coil 

Forms, Jack Plugs, Battery Plug 
Assemblies, Resistor Boards, Dialites, 

and other modern components. 
Write for our new Catolog No.101. 

Serving the Radio and Electronic Industries for over 20 years 

Micarta Fabricators, Inc. 
5324 RAVENSWOOD AVENUE, CHICAGO 40, ILLINOIS, TELEPHONE LONGBEACH 9700 

saut 
ntttto 

A valuable digest of 12 
lectures given to engi- 
neers and practical elec- 
tronic technicians from 
over 50 leading manu- 

facturing concerns. 
Many helpful charts 

and diagrams. 

Operating Notes on 

INDUSTRIAL ELECTRONICS 
by Arthur G. Mohaupt, B. A., M. S. 

NOTHING ELSE LIKE IT! DOWN-TO-EARTH INFORMATION FOR THE PRACTICAL ELECTRONIC TECHNICIAN 
A practical, useable ELECTRONIC MANUAL. A valuable aid to foremen, superintendents, engineers, electrical contractors, electricians-to everyone interested in Electronic Control devices. Packed with practical data on Thyratrons, Ignitrons, Electronic Lighting, Induction and Dielectric Heat- ing; Photo Tubes, Photo Control devices, Relays and Timers, Resistance Welding Control, Electronic Motor Control, etc. Replete with charts, dia- grams and timely data on the functions, installation, operation and main- tenance of Electronic Control devices. SEND FOR YOUR COPY TODAY! 
'De FOREST'S TRAINING, INC., 2531 North Ashland Ave., Chicago 14, 111 I am enclosing $10.00 for Arthur G. Mohaupt'a "OPERATING NOTES ONI (INDUSTRIAL ELECTRONICS." If not satisfied, I will return book in 5 days' for full refund. 

iName 

'Address 

L:`y 

flection from the true localizer 
course and the horizontal pointer 
indicates up and down variations 
along the glide -path. The two 
pointers cross in the center only 
if the correct glide -path and local- 
izer course are being followed. 

The precision and reliability of 
this system is such that it can be 
used not only for the guidance of 
the pilot by means of the cross - 
pointer instrument but also can be 
used to control the plane automati- 
cally. Existing models of automatic 
pilot are being equipped for con- 
trol by the instrument landing 
signals. 

HEARING AID 
(Continued from page 106) 

mental concentration will make up 
the difference for a short time. 
Several hours of concentration, 
though, are rather fatiguing, after 
which a customer can tell the dif- 
ference as to harmonic distortion. 

Aids are worn much longer than 
they used to be -12 to 14 hours a 
day is very common. The fatigue 
factor explains why many inexpen- 
sive units sold in past years are 
now unused. 

A belief in modern engineering 
ingenuity makes the hard of hear- 
ing expect better performance with- 
out significant increase in battery 
drain and without increase in 
physical size. This has been realized 

Introducing the new 
AIRCO GAS PROPORT1ONER 

A convenient, accurate 
gas mixing device 

The Airco Gas Proportioner is a new de- 
velopment, designed to meet the needs of 
electronic tube manufacturers using mix- 
tures of gases for protective atmospheres. 
It produces an accurately proportioned 
mixture of gases at a pressure not in ex- 
cess of 5 psi. Various flowmeters can be 
supplied to permit flows of hydrogen of 
approximately 2 to 200 cfh, and of nitro- 
gen of approximately 6 to 140 cfh. 

Write to Air Reduction, New York, 
Dept. EI for a descriptive folder. 

* BUY UNITED STATES WAR BONDS * 
AIR REDUCTION 
60 East 42nd St., New York 17, N.Y. 

Offices in all principal cities 
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