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selection assures reception of azimuth and distance infor-
mation from a common source when designated VOR/DME,
VORTAC, ILS/DME, and LOC/DME are selected. Some
aircraft have separate VOR and DME receivers each of which
must be tuned to the appropriate navigation facility.

The airborne equipment includes an antenna and a receiver.

The pilot-controllable features of the DME receiver include:

Channel (frequency) selector. Many DMEs are channeled by
an associated VHF radio, or there may be a selector switch so
you can select which VHF radio is channeling the DME. For
the DMEs that have their own frequency selector, you use the
frequency of the assoctated VOR/DME or VORTAC station.

On/OffiVolume switch. The DME identifier will be heard as
a Morse code identifier with a tone somewhat higher than
that of the associated VOR or LOC. It will be heard once for
every three or four times the VOR or LOC identifier is heard.
If only one identifier is heard about every 30 seconds, the
DME is functional, but the associated VOR or LOC is not.

Mode switch. The mode switch selects between distance
(DIST) or distance in NMs, groundspeed and time to station.
There may also be one or more HOLD functions which permit
the DME to stay channeled to the station that was selected
before the switch was placed in the hold position. This is
useful when you make an ILS approach at a facility that has
no colocated DME, but there is a VOR/DME nearby.

Altitude. Some DMEs correct for slant-range error.

Function of DME

A DME is used for determining the distance from a ground
DME transmitter. Compared to other VHF/UHF NAVAIDs,
a DME is very accurate. The distance information can be
used to determine the aircraft position or flying a track that
is a constant distance from the station. This is referred to as
a DME arc.

DME Arc

There are many instrument approach procedures (1APs) that
incorporate DME arcs. The procedures and techniques given
here for intercepting and maintaining such arcs are applicable
to any facility that provides DME information. Such a facility
may or may not be colocated with the facility that provides
final approach guidance.

DME arc: Flying a track that is a
constant distance from the station.

As an example of flying a DME arc, refer to figure 7-16 and
follow these steps:

1. Track inbound on the OKT 325° radial, frequently check-
ing the DME mileage readout.

2. A .5 NM lead is satisfactory for groundspeeds of 150
knots or less; start the turn to the arc at 10.5 miles. At
higher groundspeeds, use a proportionately greater lead.

3. Continue the turn for approximately 90°. The roll-out
heading will be 055° in no-wind conditions.

4, During the last part of the intercepting turn, monitor the
DME closely. If the arc is being overshot (more than 1.0
NM), continue through the originally-planned roll-out
heading. If the arc is being undershot, roll out of the turn
early.

The procedure for intercepting the 10 DME when outbound
is basically the same, the lead point being 10 NM minus .5
NM, or 9.5 NM.
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Figure 7-16. DME arc interception.




When flying a DME arc with wind, it is important that you
keep a continuous mental picture of your position relative to
the facility. Since the wind-drift correction angle is constantly
changing throughout the arc, wind orientation is important.
[n some cases, wind can be used in returning to the desired
track. High airspeeds require more pilot attention because of
the higher rate of deviation and correction.

Maintaining the arc is simplified by keeping slightly inside
the curve; thus, the arc is turning toward the aircraft and inter-
ception may be accomplished by holding a straight course.
If you are outside the curve, the arc is “turning away” and a
greater correction is required.

To fly the arc using the VOR CDI, center the CDI needle
upon completion of the 90° turn to intercept the arc. The
aircraft’s heading will be found very near the left or right
side (270° or 90° reference points) of the instrument. The
readings at that side location on the instrument will give
primary heading information while on the arc. Adjust the
aircraft heading to compensate for wind and to correct for
distance to maintain the correct arc distance. Re-center the
CDI and note the new primary heading indicated whenever
the CDI gets 2°—4° from center.
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Figure 7-17. Using DME and RMI to maintain arc.
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With an RMI, in a no-wind condition, you should theo-
retically be able to fly an exact circle around the facility by
maintaining an RB of 90° or 270°. In actual practice, a series
of short legs are flown. To maintain the arc in figure 7-17,
proceed as follows:

1. With the RMI bearing pointer on the wingtip reference
(90° or 270° position) and the aircraft at the desired DME
range, maintain a constant heading and allow the bearing
pointer to move 5° to 10° behind the wingtip. This will
cause the range to increase slightly.

2. Turn toward the facility to place the bearing pointer 50--
10° ahead of the wingtip reference, then maintain heading
until the bearing pointer is again behind the wingtip.
Continue this procedure to maintain the approximate arc.

3. If a crosswind is drifting you away from the facility, turn
the aircraft until the bearing pointer is ahead of the wingtip
reference. If a crosswind is drifting you toward the facility,
turn until the bearing is behind the wingtip.

4. As a guide in making range corrections, change the RB
10°-20° for each half-mile deviation from the desired arc.
For example, in no-wind conditions, if you are 1/2 to 1
mile outside the arc and the bearing pointer is on the
wingtip reference, turn the aircraft 20° toward the facility
to return to the arc.

20°

Vary the amount of correction
according to the rate of deviation
and adjust as necessary according
to the rate of correction.

Correct 10-20 degrees for
each 1/2-mile deviation
from arc.
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(14 CFR) part 91 provides for certain VOR equipment
accuracy checks, and an appropriate endorsement, within
30 days prior to flight under IFR. To comply with this
requirement and to ensure satisfactory operation of the
airborne system, use the following means for checking VOR
receiver accuracy:

1. VOT or aradiated test signal from an appropriately rated
radio repair station.

2. Certified checkpoints on the airport surface.

3. Certified airborne checkpoints.

voT

The Federal Aviation Administration (FAA) VOR test facility
(VOT) transmits a test signal which provides users a
convenient means to determine the operational status and
accuracy of a VOR receiver while on the ground where a
VOT is located. Locations of VOTs are published in the
A/ED. Two means of identification are used. One is a series
of dots and the other is a continuous tone. Information
concerning an individual test signal can be obtained from
the local flight service station (FSS.) The airborne use of
VOT is permitted; however, its use is strictly limited to those
areas/altitudes specifically authorized in the A/FD or
appropriate supplement.

To use the VOT service, tune in the VOT frequency 108.0
MHz on the VOR receiver. With the CDI centered, the OBS
should read 0° with the TO/FROM indication showing FROM
or the OBS should read 180° with the TO/FROM indication
showing TO. Should the VOR receiver operate an RMI, it
will indicate 180° on any OBS setting.

A radiated VOT from an appropriately rated radio repair
station serves the same purpose as an FAAVOT signal, and
the check is made in much the same manner as a VOT with
some differences.

The frequency normally approved by the Federal Communi-
cations Commission (FCC) is 108.0 MHz; however, repair
stations are not permitted to radiate the VOR test signal
continuously. The owner or operator of the aircraft must make
arrangements with the repair station to have the test signal
transmitted. A representative of the repair station must make
an entry into the aircraft logbook or other permanent record
certifying to the radial accuracy and the date of transmission.

VOR test facility (VO'T): A ground
facility which emits a test signal to
check VOR receiver accuracy. Some
VOTSs are available to the user while
airborne, while others are limited to
ground use only.

Certified Checkpoints

Airborne and ground checkpoints consist of certified radials
that should be received at specific points on the airport surface
or over specific landmarks while airborne in the immediate
vicinity of the airport. Locations of these checkpoints are
published in the A/FD.

Should an error in excess of plus or minus 4° be indicated
through use of a ground check, or plus or minus 6° using the
airborne check, IFR flight shall not be attempted without
first correcting the source of the error. No correction other
than the correction card figures supplied by the manufacturer
should be applied in making these VOR receiver checks.

If a dual system VOR (units independent of each other except
for the antenna) is installed in the aircraft;-one system may
be checked against the other. Turn both systems to the same
VOR ground facility and note the indicated bearing to that
station. The maximum permissible variations between the
two indicated bearings is 4°.

Distance Measuring Equipment (DME)

Description

When used in conjunction with the VOR system, DME makes
it possible for pilots to determine an accurate geographic
position of the aircraft, including the bearing and distance
TO or FROM the station. The aircraft DME transmits
interrogating radio frequency (RF) pulses, which are received
by the DME antenna at the ground facility. The signal triggers
ground receiver equipment to respond back to the interro-
gating aircraft. The airborne DME equipment measures the
elapsed time between the interrogation signal sent by the
aircraft and reception of the reply pulses from the ground
station. This time measurement is converted Into nautical
miles (NMs) distance from the station.

Some DME receivers provide a groundspeed in knots by
monitoring the rate of change of the aircraft’s position relative
to the ground station. Groundspeed values are only accurate
when tracking directly to or from the station.

DME Components

VOR/DME, VORTAC, ILS/DME, and LOC/DME navigation
facilities established by the FAA provide course and distance
information from collocated components under a frequency
pairing plan. DME operates on frequencies in the UHF
spectrum between 962 MHz and 1213 MHz. Aircraft
receiving equipment which provides for automatic DME
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