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Instrument approach procedures on the radio ranges
are limited to let downs through the overcast, provided
ceiling and visibility are above a relatively high mini-
mum. The aircraft must proceed to an alternate airport
whenever the ceiling and/or visibility is lower than
the approved minimum for this type of operation.

Special installations are required to provide the pilot,
in flight, with accurare directional guidance along the
landing flight path when landing under lower mini-
mums becomes necessary. These radio landing aids
must guide the pilot through the overcast on a line of
flight which will bring the aircraft to a landing on
the near end of the runway under conditions of zero/
zero visibility and ceiling.

The eriginal Army Landing System, employing twoe
portable radio transmitters emicting a signal on 201
kilocycles and 219 kilocycles respectively, now known
as the Modified A-1 System, can be successfully wsed
to guide the pilot below a 250-foor overcast into a posi-
tion whence a contact landing straight ahead is prac-
tical. The one great advantage of this system is that
no equipment need be installed in the aircraft in
addition o the Left-Right Radio Compass or the
Automatic Radio Compass already available, It is not
a true landing system because che flight pach of the

aircraft cannot be controlled accurarely enough to bring
the aircraft onto a runway.

The foregoing installations are being currencly
superseded by the complete “Localizer-Glidepath” in-
stallations, which are described in detail under Section
III. The earlier egquipments are also covered herein,
because the Modified A-1 system is still in operation
and use, and because the Runway Localizer installation
is a component part of the complete system. The Lo-
calizer-Glidepath employs the ultra high frequency
fan markers, the runway localizer and the glidepath
transmitters. The positon of the aircraft is shown
with respect o the runway approach line by the Blue/
Yellow indications of the pilot’s localizer indicator
{I-101-C) and with respect to the glide path appreach
by the horizontal needle of the same indicator. This
glidepath is projected, from a point a short distance
from the approach end of the runway o be used, at
an angle 2° o 2.5° above the horizontal.

The British Standard Beam Approach Syseem, also
known as the Lorenz, renders let downs o minimum
ceilings of 100-foor practical. A detailed discussion of
the flight procedures in use with the British Standard
Beam Approach Sysrem has been published for the
information of the Service in T.0O. No. 30-100E-1.
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1. GENERAL DESCRIPTION.

a. The Modified A-1 System is essentially the old
Air Corps system of instrument landing, modified with
respect 10 the distance from the lapding field ar-which
the component parts of the ground equipment are
operated. Two definite check points are provided on
the prolengartion of the runway 1o be used for landing,
Descending on this line to predetermined altitudes over
each check poine, the aircrafr is lined up o permit a
straight-in contact landing. The indicacions of the sen-
sitive alcimerer are used o control the altitude at which
the check points are passed. Because the flight path of
the aircraft cannot be flown precisely, the aircraft
must not descend below 200 feet above the level of

'“the airport on instruments.

_ b, The ground installations for this system consist
of a pair of compass locator transmitters, each equipped
with a VHF marker beacon wansmitter mounted on
trucks to provide mobility. Power_for operation of the
units is provided by generators mounted in the rrucks,
thus each station is a completely self contained unit,
The stations differ only in frequency and tone modula-
tion of the signals emitted by the compass locator trans-
mitters, and in the keying of the marker beacons
signals. Thus no doubr of the identity of the station,
tuned in and received, can exist,

2. MIDDLE MARKER STATION.

This unit is placed 4500 feet from the down-wind
end and on the prolongation of the runway o be used
for landing. The compass locator transmitter emirts a
signal, tone modulated ar 700 cycles, on 201 kilocycles.
The VHF marker beacon signal on 75 megacycles is
keyed to transmic six dashes per second in a vertical
fan-shaped pattern,

NOTE

In previous publications this station was des-
ignated as the “Inner Station.” Te aveid con-
fusion with the boundary marker of the
localizer system, and to standardize, it is
now designoted the “Middle Marker.”

3. OUTER MARKER STATION.

This unit is placed 3.5 miles from the Middle Marker
Station in a straight line with the runway, and Middle
Marker Starion. The compass locator transmitter emits
its signal, tone modulated ar 1100 cycles, on 219 kilo-
cycles, The VHF marker beacon signal on 75 mega-

cycles is keyed o transmit two dashes per second in a
verrical fan-shaped pattern.

4. AIRCRAFT EQUIPMENT.

This aircraft must be equipped with the Avtomaric
Radio Compass (although the older types of Left-Right
indicaring radio compasses can also be used for train-
ing purposes) and the associated marker beacon
receiver. Mo additional radio equipment is required in
the aircrafr. It should be noted that the earlier models
of marker beacon receivers obtain their power supply
from the radio compass, thus, whenever the radio com-
pass is operating the marker beacon receiver is also
funcrioning. Later models of marker beacon receivers
obtain their power directdy from the aircraft power
supply and operate independent of the radio compass.
Present type marker beacon receivers provide omly
viswal indications. The receprion of the keying of the
75 megacycle signals depends upon the type of marker
beacon transmitter over which the aircraft is fying.
When flying over radio transmitter BC-302, the trans-
mitter used originally with the A-1 system, the light
on the instrument panel remains continuously on while
the aircraft is in the held of the transmitter. However,
when flying over marker beacon transmitters emitting
keyed signals, the light flashes in unison with the
keving of the signal.

3. AUTOMATIC RADIO COMPASS OPERATION.

a. Radio control box switch o “"COMP.” (See
Figure 1.)

b. Push "Control” switch to operate green light.

€. "Band Switch” wo 200-410.

d. Turn "Tuning"” crank to 201 or 219 kilocycles
and listen for 700 or 1100 cycle tone as the case may
be. Rotate crank back and forth for maximum deflec-
tion of tuning meter for exace dial serting.

e, Adjust “Audie” for satisfactory head-set level.

MNOTE
If desired the radio compass con be operated
independently from the other radic equipment
and the interphone circuits, by plugging the
pilet's head set directly into the jack on the
radie control box.

f. The Piloc's Indicator, of the Auromatic Radio
Compass, (see Figure 2) will indicate "ZERO" when-
ever the airceafr is headed directly roward the radio
transmitting station. If the station is to one side or the

RESTRICTED 1
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Figure ]—Automatic Radic Compass Control Box.

other the pointer will indicare the number of degrees
in relation to the beading of the aircraft. A reading
of 33 (330 degrees) indicates the swation is 30 degrees
to the left of the heading of the aircrafr. A correction
to the lefr is necessary (provided drift dus o wind is
not considered).

8
I

Figure 2—Piloi's Bearing Indicator.

6. THE COMPLETE FLIGHT PROCEDURE.

@, (See Figure 3,) The pilot, maintaining flight
altitude of the aircraft, will mune the Auromatic Radio
Comprass to 201 kilocycles and listen for the 700 cycle
tone of the Middle Marker Stavion. Before the Middle
Marker Station is reached he will call for the altimeter
serting and for an approach clearance. Afrer secting the
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sensitive altimeter, which will then read the surveyed
elevation of the airport (plus or minus instrument
errors) upon landing, and after he has been cleared
for approach, he will pass over the Middle Marker
Station. The marker beacon light will flash and the
pointer of the Automatic Radio Compass will swing
180 degrees as the aircrafr crosses the station.

b, The pilot must immediately mune the radio
compass to 219 kilocycles and turn the aircraft until
the pointer of the Piletr's Indicatror again reads
"ZERO". The aircraft will not be homing on the
Outer Marker Station, The accuracy at which the
remainder of the problem is flowa will largely depend
upon the rapid muning to the Outer Marker Station.
The pilot must beware of tura tightening which may
result if he tries o regain time lost in mning 1o the
Outer Marker Station.

r. While homing on the Outer Station the direc:
tional gyro may now be set on 180 degrees, and a
descent o an alcitude of 1200 feer above the level of
the airport is made.

d. When the Ourer Marker Station 15 crossed as
indicated by the 180 degree swing of the Automaric
Radio Compass indicator pointer, and by the flashing
of the marker beacon light, the gyro heading of the
aircrafr is maintained for 30 seconds. Then a procedure
turn is made by a 45-degree change of heading, either
to the right or lefe depending upon the terrain, held for
40 to 45 seconds followed by a standard rate murn to
regain the inbound heading. At the completion of this
turn the aircrafr will be flying toward the station on the
inhound heading, The directional gyro and the pointer
of the Automatic Radio Compass indicator should both
read "ZERQ". If this is not the case, the pointer of the
Automatic Kadio Compass must be flown toward the
Outer Marker Stacion.

¢. After the procedure turn has been completed
the landing gear is lowered, flaps are extended if
required for the type of aircraft being flown, and
power 15 adjusted for let down as indicated in the
applicable operating instructions, A descent is made
to 800-900 feer and the Outer Marker Station crossed
at thar altitude.

f. Immediately upon crossing the Outer Marker
Station, the radio compass is again mned o 201 kilo-
cycles {the Middle Marker Station) and altitude is lost
at a constant rate of 400 to 500 feet per minute, holding
the air speed well above stalling. The directional gyro
15 readjusted to zero if necessary. The Middle Marker
Station must be crossed ar an aldimde of berween 200
and 250 feet above the level of the airport.

£. Afrer the Middle Marker Station is passed the
gyro heading of zero degrees and the rate of descent is
held until 200 feet is reached. The airport should now
be visible, and the aircrafr should be in position to land
contact straight ahead. The Gyro Heading, not the
indications of the Automatic Radio Compass, must be
flown after the Middle Marker Station is passed. If the
Middle Marker Station is reached at too high an alri-
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tude, an immediate climb must be made and the entire
procedure repeared. A new landing clearance must be
obtained from the control tower in this case.

7. ADDITIOMAL MOTES.

@ No effort can be made in this Technical Order
to specify precise operating instructions for the types
of aircraft which may be flown on the Modified A-1 or
Localizer Landing Systems. The specific conditions of
flaps, propeller pitrch, manifold pressure, etc., neces-
sarily differ with the various types of aircraft, It is
important that the actitude of the aircraft and the rate
of descent be constant throughout the final ler down.
This condition should be established before the Ourer
Marker is crossed.

b. With some aircraft it may be desirable o make
the turns ar one-half standard rate. In this case the off-
course heading of the procedure turn must be held for
double the normal length of time before the one-half
standard rate is started,

¢. 1f, on the initial approach, the Middle Marker
Station is reached at a heading close to that to be flown
toward the Outer Marker Station, the problem becomes
much simpler because no excessive rurning will be

HEIGHT MOT TO SCALE

E— A]wm

necessary when tuned to the Ourer Marker Station,
The initial approach can, with the Automatic Radio
Compass, be planned so a5 to reach the Middle Marker
Station on an “easy approach heading.”

d. The automatic fearure of the radio compass
becomes inoperative if the phasing antenna is lost due
to icing or other causes. This may be checked by switch-
ing o "ANT" and checking the aural signal. If no
signal is heard, the loss of the phasing antenna is

RESTRICTED 3
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1. GENERAL DESCRIPTION.

In this system the compass locator stations of the
Modified A-1 system are replaced by the Runway
Localizer transmirter. The pilot is provided with an
accurate indication of the alignment of the flight path
of the aircrafe with the runway to be used for landing,.
An addivional VHF marker beacon transmitter is in-
stalled ar the down-wind end of the runway to provide
a final "stand by for landing” indication. The installa-
tion, see figure 8, then consists of the Localizer, the
Boundary Marker, the Middle Marker, (1 mile from
the end of the runway) and the Ourer Marker (313
miles from the inner marker). The Middle and the
Outer Markers are keyed as in the Modified A-1 System
with 6 and 2 flashes per second respectively, while the
final clearance marker is unkeyed. The Radio Compass
Locaror stations, while available in a few of the early
installations are not used in the system, However, the
Radio Compass Receiving equipment must mof be
switched off, because this action will render the marker
beacen receiver inoperative, This is true except in the
case of aircraft equipped with the independently oper-
ated marker beacon receiver.

2. LOCALIZER.

a. The transmitting equipment is a mobile, self-
contained unit mounted in a truck. Approximarely 14
hour is required to place the transmitter in operation,
if the equipment is not in place. The equipment is
operated at a position approximately 1000 feet from
the upwind end of the runway

b. The transmitter is crystal controlled o one of
six available frequencies berween 108.3 and 110.3 mega-
cycles. The signal is modulated ar 90 and at 150 cycles;
the two fields being considered as blue and yellow
colored sectors as a matter of convenience. The patrern
produced is similar to a two on-course radio range, and
is flown as such by wvisual indication. The blue sector
is transmitted to the right of the beam, right with
respect to the inbound aircraft. The yellow secror then
is to the left of the inbound aircraft. The normal range
of the beam is in excess of 25 miles it an altitude of
2500 feet; this range increases with altitude,

3. AIRCRAFT RECEIVER.

a. The receiver installed in the aircraft for use
with the Runway Localizer Transmitter is remotely
controlled by a small control box installed near the

p_— = ﬁc‘nou | -
 THE RUNWAY LOCALIZER SYSTEM

pilot's seat. (See Figure 4.) The six available frequen-
cies, at one of which the Localizer will be operating, are
indicated by the lewers U, V, W, X, Y, Z inscribed on
the control box. To operate the equipment the main

!
]
[ |
' |

Figure 4—Runway Locolizer Control Box.

switch is turned "ON" and the selector switch turned
to the desired frequency. The set is now operative and
the Pilot's Localizer Indicator (Figure 5) installed on
the inscrument panel, will indicate the color area of
the transmitter in which the aircrafc is then flying by
the deflection of the indicator needle. That is, if the
aircraft is flying well off-course in the blue area of the
transmitter, the needle will indicate a full scale deflec-
tion in the blue area of the indicator. The direction
toward the beam will not be indicated by this needle
deflection. The following should be noted with refer-
ence to the needle action.

Figure 5—Pilot's Lecalizer Indicator,

4 RESTRICTED
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b. When the aircrafe is fAving on the front beam
of the Localizer, headed toward the runway, the action
of the needle is directional, thar is, when the needle
points right, the aircraft must be turned right to regain
the center of the Localizer beam. This needle action also
applies when flying oo the back beam and the aircrafe
is headed away from the station transmitter,

¢. When the aircrafe is flying on the Localizer in
the reciprocal direction, that is, headed away from the
runway when on the front beam, the sensing of the
needle will appear reversed. A wrn in the direction
indicated by the needle will take the aircrafr further
away from the beam in this case

d. In either case the needle will correctly be de-
flected in the color area of the Localizer installation.

¢. The blue area is on the right of the aircraft
when the aircraft is headed rowaerd the runisay on the
froms beanr. (See Figure 6.) Since the aircraft flying off-
course in the blue area will be o the right of the beam
a correction of heading toward che lefr is necessary to
regain the on-course. The indicator shows this correc-
tion, and the needle can be followed.

Figure &—Localizer Indicator Needle Action.

Section I
Paragraph 3

f. The blue area is on the left of the aircraft when
the aircraft is headed away from the rumway on the
fromt beam. Since the aircraft flying off-course in the
blue area will now be 1o the left of the beam, a correc-
tion of heading toward the right is necessary 1o regain
the on-course. Bur the indicator now shows blue and
the needle will be pointing toward the left, away from
the beam. The relative location of the aircraft to the
beam will be correctly indicated, but the sensing will
be reversed,

g. The needle is very sensitive and will give a full
scale deflection when the aircraft is 3.5 degrees to either
side of the on-course. This high degree of sensitivity
permits the use of the indicator for accurate runway
localization. If the pointer is no farther off-center than
one-quarter scale, the aircraft will land on the ronway,
Five thousand feet from the localizer transmitter a
one-third scale deflection indicares a distance of 75 feet
from the center of the on-course. It should be nored
that for zero/ zero landings ac least 7000 feet of runway
must be available,

RESTRICTED 5
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4. THE RUNWAY LOCALIZER PROCEDURE.

a. (See Figure B.) Permanent installations will be
at airports alse equipped with radio range stations.
In these cases, the aircraft will be flown to the radio
range station as in standard airways flying, and the
pilot will call for the altimerter setting and his approach
clearance. He will switch "ON" the localizer receiver.
Afrer having set the altimeter, and being cleared to
land, the pilot will set course from the cone of the
radio range 1o the point of intersection of the kaown
radio range leg with the beam of the ronway localizer.

b. Thereafrer, the system varies from the Modified
A-1 system only in that no further reference to the
Aurtomaric Radio Compass is made, the Localizer fur-
nishing on-course indications. Flying the leg of the
radio range, the pilot will observe the needle of the
Localizer indicator. The needle will move from its
original full scale deflection toward center as the air-
craft approaches the Localizer beam. The pilot now
tarns the aircrafc to intercepr the Localizer beam, as-
suming the outhbound heading towird the procedure
turn. On the outbound heading the needle will point
to the correct color areas, but sensing will appear to be
reversed as previously explained, Following the pointer
will mot return che aircraft to the on-course. Corrections
may be made by reference to the directional gyro unnl
the aircrafr is on-course and flying in line with and
away from the runway. This heading will bring the
aircraft over the "Outer Marker.” The pilot will be
able o check the operation of the “Middle” and
"Ourer” Marker as well as the operation of the marker
beacon receiver as the aircraft passes over these stations,
It is to be noted that the signal of the boundary marker
may or may not cause the marker beacon indicator light
to flash. This marker operates on limited power and
consequently will not be received ar the initial approach
alvitude in most cases. If the "Middle" marker is not
received the pilot should check the main switch of the
Radio Compass, If the marker beacon receiver is oper-
ating and either the "Middle"” or "Outer” markers are
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not received the pilor should nor continue the proce-
dure until the tower has been requested w check the
operation of the equipment.

¢. The heading at which the localizer indicator
needle remains within one-quarter scale of center
should be established. Descent to 1200 feer above the
level of the airport is made berween the Middle Marker
Station and the "Outer Marker,” if this alritude was
not reached between the radio range and the Middle
Marker Station. When the QOuwer Marker Station
Marker Beacon indication is received, course is main-
tained for 60 seconds. Then the procedure ruen is made.

d. After the procedure turn has been complered
the landing gear is lowered, flaps are extended if re-
quired for the type of aircrafr being flown, and power
is adjusted for let down as indicated in the applicable
operating instructions. A descent is made to 800 feer
and the Outer Marker Station crossed at thar altitude.

¢, When the procedure turn is completed, the
needle indications of the localizer indicator become
direcrional. The on-course can now be precisely flown
by following the localizer needle. It will be necessary
10 eXErcise caution not to overcorrect when the course
becomes more difficult to follow as the Middle Marker
Station and the runway are approached. All major cor-
rections to course sast be made before the "Middle
Marker" is reached.

f. The altitudes over the "QOuter” and "Middle"
marker must be B0 o 900 feer and 200 o 250 respec-
tively. The Boundary or Final Clearance Marker, which
will cause the Marker Beacon Lamp g light, indicating
the safe landing area is just ahead is crossed at 50 feet.
If an actual blind landing is necessary, a normal descent
15 continued all the way w ground contact.

g. It will be found chat after 2 few practice flights
drife can be easily established by flying the needle
within the center circle of the indicator and that small
brackets will be adequate 1o hold the aircraft on the

Figure 7 —Aircroft Installation.
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1. GEMERAL DESCRIPTION.

4. The present standard equipment (SCS-51) is
being installed at Army Air Forces Fields and Bases.
This equipment is self contained and is mounted in a
truck and a trailer. Air transporeable equipment is also
being designed and fixed installations are being made
hy the C.A.A. ar various airports throughour the United
States. The complete installation consists of:

{1} The Runway Localizer Transmitter,

{2) The Glide Path Transmirter,

{3) The Outer Marker Station Transmitter.
{4) The Middle Marker Station Transmitter.
{5) The Boundary Marker Transmiceer.

b. The Army Air Forces Instrument Approach
System provides the pilot with a straighe line glide
path, flown by noting the horizontal needle of the
runway localizer indicator. 1t also provides a visual
indication of the lateral alignment of the fight path of
the aircrafr with the runway. The three marckers, when
used in connection with the sensitive altimerer, provide
a further check. After homing to the airbase by any
navigation aid available (that is radio compass or radio
range) the aircraft will be flown to intersect the runway
localizer path. Afrer reaching the localizer path the
flight is conducted by reference to the localizer indi-
cations, The A.AF. Marker Beacon Indicaror flashes
when the aircraft passes over any of one of the three
marker beacons, and on the final approach when the
Outer, Middle and Boundary Markers are passed. The
Automatic Radio Compass must therefore not be
switched off, because this action would render the
Marker Beacon Receiver inoperative, unless the aircrafc
is equipped with the independently operated Marker
Beacon Receiver. On the final approach the aircrafr
being at the desired altitude is flown on the Localizer
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until the glide path is intersected. The pilot then estab-
lishes a uniform rate of descent by reference to the
combined indication of the localizer and the glide path.

2, LOCALIZER.

@, The transmitting equipment is a mobile, self
contained unit mounted in a truck. Approximately 15
hour is required 1o place the transmirter in operation,
if the equipment is not in place. The equipment is
operated at a position approximatwely 1000 feet from
the upwind end of the runway.

&, The ransmitter is crystal controlled to one of
six available frequencies berween 108.3 and 110.3 mega-
cycles. The signal is modulated at 90 and at 150 eycles;
the twao fields being considered as blue and yellow col-
ored sectors as a mater of convenience. The pattern
produced is similar to a two on-course radio range, and
is flown as such by visual indication. The blue sector is
transmitted to the right of the beam, right with respect
to the inbound aircraft. The yellow sector then is w
the lefr of the inbound aircraft. The normal range of
the beam is in excess of 25 miles at an altitude of 2500
feet; this range increases with altitude.

3. THE GLIDE PATH.

g The rransmitting equipment is a self-contained
unit mounted on a small crailer of a size which makes
it possible ro load it into large cargo type air¢raft such
as a C-47. Approximarely Y4 hour is required to place
the transmicter in operation, if the equipment is not in
place. The equipment is operated at a position approxi-
mately 1000 feet down-wind from the approach end of
the runway and 500 feer o one side. Simple adjust-
ments make the equipment operative at either side of
the runway. (See Figure 9.)

&, The transmitter is crystal controlled to a fre-
quency of approximately 335 mc. The pattern produced

Figure 9—S5cale Profile of Glide Path Installation.
8 RESTRICTED
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15 similar to the localizer except the "on-course™ lies in
a nearly horizontal plane. The glide path makes an
angle of approximarely 215 degrees with the horizontal,
however, this angle is adjustable over a small range, for
use with various types of aircraft,

¢. Ata vertical angle of 1714 degrees a false course
exists but is of reversed sensing and ar 22%; degrees a
false course of true sensing occurs. It will be realized,
however, that the false courses will be unflyable in
normal operation because of the high angle, since they
would give a rate of descent of 5000 feer per minute
or greater,

4, THE MARKER STATIONS.

a. The Ourer Marker.—This unit is placed 3.5 miles
from the Middle Marker Station. It consists of an ulira
high frequency transmitter emitting rwo dashes per
second in a vertical fan shaped pattern.

b. The Middle Marker.—This station is placed 1
mile from the end of the runway, and transmits a sig-
nal keyed to six dots per second in an identical pattern.

¢. The Boundary Marker.—This station also oper-
ates on 75 megacycles but at a lower power output. The
signal emitted is unkeved and, it should be noted, the
signal may or may not be received when passing over
this station at the initial approach altimade,

5. AIRCRAFT RECEIVER.
. The receiver installed in the aircrafr for use

Sectien Il
Paragraphs 3-5

with the glide path transmitrer is remotely controlled,
either by the localizer control box or by a separate con-
wol box installed near the localizer control box in the
pilot’s compartment. To operate the equipment the
main switch is urned "ON", Since the receiver is fixed
tuned, no tuning adjustments are necessary. The pilot's
combined localizer—glide path indicator will indicate
the position of the aircraft with respect to the glide
path by the deflection of the horizontal needle.

b, When the aircraft is above the desired glide
path the indicator needle is deflected downward and
if the aircraft is below the desired path the needle is
deflected upward. That is, the needle points in the
direction the aircraft must be flown to approach the
glide path. This is true regardless of the beading of the
asrerafs. (See Figure 10.)

¢. The needle is very sensitive and will give a full
scale deflection when the aircraft is 0.3 degrees above
the glide path or 0.5 degrees below the glide path, This
requires thart the aircraft be aligned quite accurately on
the glide path at some distance from the field, Only
very minor corrections are allowable near the field.

d. The horizontal needle. will be normally set o
give a fly up indication when no signal is being re.
ceived. This is done o reassure the pilot; thus he
receives an “on-course” indication only when the equip-
ment is working propercly and the aircraft is on the
desired glide path.

HEIGHT 10 TIMES
EXAGGERATED

Figure 10—Glide Path Indicator Needle Action.
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6, THE RUNWAY LOCALIZER AND GLIDE PATH
PROCEDURE.

a. All permanent installations in the Unived Stares
of the combined localizer and glide path systems will
be ar airfields also equipped with a radio range station.
In these cases, the aircraft will be flown to the radio
range station as in standard airways flying, and the
pilot, while maintzining flighe altitude, will conract
the control tower for the altimerer serting and his
approach clearance, (Before the range station is reached,
the localizer and glide path units in the airplane will
be turned ON by the single swirch located on the
localizer control box.) When the vnits are warmed up
the desired localizer frequency is selected by placing
the selector switch opposite the frequency number of
the airport in question. {See Figure 4.)

b, Descend to 1200 feer over the range station and
follow the particular beam leg which interseces che
localizer path. (See Figure 11.) Bracker the localizer
beam on the outbound heading. If the localizer beam
is guickly bracketed the middle and outer markers will
be passed on the outbound heading.

¢, After the outer marker has been received the
course is maintained for a maximum of 6 seconds, then
a procedure turn is made either to the left or righe
depending upon the terrain.

d. Afrer the procedure rurn has been complered
the landing gear is lowered, flaps are extended if re-
quired for the type of aircraft being flown, and power
is adjusted for let down as indicated in the applicable
operating instructions. As the procedure rarn is being
completed inbound indications on the glide path may
be noted. A descent is made to 800-900 feet along the
glide path and the Ourer Marker is crossed ar thar
altitude,

¢, When the procedure turn has been completed,
the needle indications of the localizer and glide path
become directional and elevational respectively. The
on-course can now be precisely flown by following the
localizer in conjunction with the glide path. It will be
necessary to exercise caution not to overcocrect when
the course becomes narrower as the aircraft approaches
the field.

f. The alvitudes over the "Outer” and "Middle”
Markers must be BOO-900 and 200-250. This will be
re.’taﬁvel}r simple if the glide path is followed. If the
aircrafe is below the glide path at any point fly .#m:gbr
until such time as the on-course indication is again
received. Do mot attempi an abrupt climb to intersect
the beam apain. The Boundary Marker will cause the
Marker Beacon Lamp to light indicating the safe
landing area just ahead, and a normal descent contin-
ued all the way 1o ground contact.

£. In the event that a blind landing is to be made
after passing the boundary marker ar approximarely
50 feet reduce power and continue until ground con-
tact i8 made and immediately close the throgles,

(1) For nose wheel type aircraft, hold nose
wheel off the runway unuil afver initial shock. Afrer
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the nose wheel is lowered, brake to a normal stop,
holding a consrant gyro setting and using the localizer
as & reference. The localizer is so sensitive on the run-
way thart a needle deflection will be noted if the aircraft
is but a few feet off the cenrer of the landing runway,

(2} I a comventionally geared aircraft, upon
congact with the runway, the power should be cur and
the control column pushed forward enough 1o prevent
the aircrafc leaving the runway. As the tail wheel is
lowered, the plane must be kept aligned with the run-
way by brake, rudder, or throttles. The localizer needle
is a definite location checker.

7. ITEMS TO KEEP IN MIND WHILE FLYING THE IN-
STRUMENT APPROACH SYSTEM.

a. Mainrain flight altirude until in contact with
the wwer.

&, Know your landing base either by careful refer-
ence to an Army Air Forces Instrument Approach Pro-
cedures book ar by personal acquaintance with same,

{1) Check heading of the landing runway.

(2) Obstructions to landing,

{3 Altimude of landing runway,

(4) Relation of the radic range legs to the
localizer beam.

{5) Turn on your approach equipment well be-
fore reaching the radio range.

¢, Outbound pattern,

{1} Determine your drift.

(2) Remember that flying the oatbound head-
ing, fly away from the weedle,

(3} Cross the ourer marker and fly from 435
seconds 1o one minute before beginning your procedure
THrm,

d. Inbound pattern.

(1) If the procedure turn is completed before
any localizer needle indication is noticed fly as 1o
intersect the localizer beam at 30°.

{2) As the procedure turn is completed, lower
gear, and flaps if desired, adjust power serting for a
uniform approach.

(3) Om the inbound beading fly into the needles.

{4) Large corrections are mmnecessary. Once on
the beam, taking the drift into consideration, any turn
over 107 éither way from the landing heading will
usually result in an unsuccessful approach.

(5) Do not gvercorvect, give the plane time to
react o a correciion,

{6) Do nmot make large corrections near the
ground even though the weedle shows a major deflec-
tiown, From the middle marker on doun the localizer
needle can be deflected as far off as one dot to the left
or right and the gircraft will land on the rumway,

(7} VERY IMPORTANT!!! WATCH YOUR
AIRSPEED! !}

(8) Do not be too proud to go around.

10 RESTRICTED
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1. ORIENTATION.

@, MNormally the pilot will home on a radio range
or a radio homing station. He will fly o intercept the
localizer—glide path course from this known position,
1t will not be necessary to work an orientation problem
on the localizer.

b. Circumstances may arise when the homing sta-
tion cannot be utilized because it 15 inoperative or due
to mechanical failure of some of the airborne radio
equipment. If the localizer-glide path receiver is sull
operative an orientation problem can be flown and a
let-down completed on this installation.

¢. The frequency channel on which the localizer
is operating will be known to the pilot. He will also
know the position of the equipment relative to the
runway, and the inbound magnetic bearings of the
front and back beams. When the equipment is switched
“ON" the indicator needle will be deflected to eicher
side thus showing the position of the aircrafr to be in
the blue or in the yellow sector.

d. The aircraft must then be flown on a heading
which will intercept the localizer beam. This heading
will be the inbound bearing of the front beam, plus
90° if the aircraft is in the yellow sector; or, the in-
bound bearing minus 90° if the aircraft is in the blwe
sector, {See Figure 12.)

;. Proceeding on the heading thus determined the
beam of the localizer is inrercepted. The pilot must
now establish which of the beams, either front or back
beam, he has intercepred.

f- The front or back beams can be identified by
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timing the width of the intercepted beam at two points
sufficiently separared so that the convergence of the
beams will become apparent. To eliminare the effect of
the wind, the crossing must be made ac the same head-
ing each time, thus insuring the same ground speed for
each riming, The procedure is as follows:

(1) Maintain the intercept heading (= 9°
the beam bearing). The vertical needle of the localizer
indtcaror will show a full scale defiection until the
aircraft begins to cross the “beam”,

{2) When the needle starts to indicate, note the
rime at which a four dot deflection is shown.

{3) Hold the heading through the "beam™ and
note the elapsed time when the needle shows a four
dot deflection on the opposite side. (See hgure 12.)

(4} Maintin the heading unril 30 seconds be-
yond the beam, then commence g standard rate curn, in
the direction indicated by the needle, o a heading
+ 30" of the inbound heading of the localizer.

{5) Hold this heading until 30 seconds beyond
a full scale deflection, then make a standard rare wrn
back o the heading at which the beam was originally
crossed.

{6) Hold this new heading, timing the beam as
before.

(7) 1f this elapsed time is less than the first
timing, the front beam was intercepred. If this time
is longer, the back beam was intercepted.

i8) From the position thus dewrmined, turn
o fly on-course toward the markee stations and proceed
with the let-down.
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