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GPS/DOPPLER NAVIGATION SET

STUDENT HANDOUT

TERMINAL LEARNING OBJECTIVE (TLO):

Action: Describe components, operational characteristics, functions, procedures, and limitations of the
AN/ASN 128B Doppler/GPS Navigation System.

Conditions: In the classroom, given a 128B Doppler/GPS Navigation System trainer and a student
handout.

Standards: Correctly answer in writing, without reference, five of seven questions pertaining to
components, operational characteristics, limitations, procedures, and functions of the AN/ASN 128B
Doppler/GPS Navigation System, In Accordance With (IAW) TM 11 15201 2401 10 and the student
handout.

Safety Requirements: None.

Risk Assessment Level: Low.

Environmental Considerations: None.

Evaluation: Each student will be evaluated on this block of instruction during the first written
examination. This will be a criterion type examination requiring a GO on each scored unit. You will have

90 minutes for the exam.

1. Learning Step/Activity 11 Describe the operational characteristics and components of the 128B
Doppler/GPS Navigation System.

ComputerDisplay Unit(CDU)

SignaliData Converter(SDG)

Recejver-lransmitter’/Antennai(RTA)




a. Description of the GPS Doppler Navigation Set (DNS).

(1) The Doppler Navigation Set, in conjunction with the aircraft's heading, vertical references,
and position and velocity update from its internal GPS, provides accurate aircraft velocity,
direction, position and steering information.

(2) The system provides worldwide navigation, with position readout available in both Military
Grid Reference System (MGRS) and LAT/LONG coordinates.

(3) Navigation and steering is performed using LAT/LONG coordinates and a bilateral MGRS-
LAT/LONG conversion routine is provided for MGRS operations.

(4) Up to 100 destinations may be entered in both formats and not necessarily the same format.

(5) Present position data entry format is also optional and independent of destination format.
NOTE: Waypoints are numbered 00 to 99. Waypoints 00 to 69 are standard waypoints. Waypoints 70 to
89 can not be changed via the CDU keyboard and must be loaded from a data loader only, however once

loaded they are used for navigation. Waypoints 90 to 99 are reserved for Target Store Waypoints, but
can also be used as standard waypoints.



b. Components of the GPS Doppler Navigation Set.

(1) Computer Display Unit (CDU).
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The CDU is the "Control Head" of the DNS.

1. The unitis mounted in the center of the canted console, and is the only portion, to
which the operator has direct access.

2. The CDU is used to control the DNS by allowing the operator the capability to select
modes of operation and displays.

The CDU is used to enter various operating data, such as initial present position,
destination coordinates with or without GPS landing data, and magnetic variation.

Data can be entered at any time into the CDU by using the keyboard or a pre-
programmed data transfer module, but will usually be accomplished before flight.

The CDU receives frequency information and GPS data (when in GPS mode or
combined mode) from Signal Data Converter (SDC).

1. The CDU also receives automatic inputs from the aircraft's avionics systems, which
are pitch and roll attitude information from the vertical reference system.

2. Heading information from the heading reference system, and 28 VDC (maximum 100
watts) to be used as a power source to operate the CDU.



(2) Signal Data Converter (SDC).

DataransterModule
(DiTVy Receptacle

SignalDataConverter.

(a) The SDC is located in the avionics compartment second shelf from the top R/H side.
Receives the external inputs of heading, pitch, and roll from the aircraft systems and
converts the information into a binary language for use in the CDU.

(b) The SDC includes an Embedded GPS Receiver (EGR) that receives GPS signals, which
the SDC converts for use by the CDU.

(3) Receiver Transmitter Antenna (RTA).




(a) The RTA located on the bottom of the fuselage Sta.120, transmits a microwave signal
and receives the backscattered microwave signal by the DNS.

Figure 3. Antenna Beam Arrangement



(b) The GPS antenna located on top of the fuselage, receives position/velocity signals, GPS
crypto signals, and Universal Time Coordinates (UTC) from the GPS satellites it is
tracking and sends these signals to the SDC for processing.

(c) Using the doppler effect the DNS converts this to usable information for display to the
pilot.

(d) The antenna through the SDC provides the Time of Day (TOD) for the No.1, No.2
VHF/FM, and the UHF/AM radio set.

(e) Power to operate the set is supplied by the No.2 DC bus through the NAV DOPPLER
circuit breaker on the No.2 PDP, and the No.1 AC instrument bus through the NAV
DOPPLER circuit breaker on the No.1 PDP.

(4) Data Transfer Module
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(a) Located in the avionics closet on the left side of the SDC.

(b) Itis the receptacle for the data loader cartridge

(c) The data transfer module is required for down loading non-corruptible WP via the
Aviation Mission Planning Syst e88andgahotde
changed by the CDU Keyboard.

(d) Other data that can be stored on the Data Loader Cartridge includes initial present
position, destination coordinates with or without GPS landing data, and magnetic
variation.

NOTE: Prior to inserting the data loader cartridge, the CDU should be OFF.
(5) The GPS Alert Light

(a) The GPS Alert Light is located on the center instrument panel right side of the AN/APR-
39AV(1) Indicator.

(b) It tells you that something is wrong with the GPS.
(6) The GPS Zeroize Switch

(&) The GPS Zeroize switch is located on center instrument panel, right side of AN/APR-
39A(V)1 Indicator.

(b) This zeroize switch consists of a guarded toggle switch.

(c) Itis used to erase any crypto data and all navigational information stored in the GPS
Receiver.

2. Learning Step/Activity 21 Describe the Display Panel and function of the Switches and Keys
on the CDU.

a. Display system.
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(1) The display has a four line alpha-numeric display.

(2) Displays alphanumeric characters, as determined by the setting of the DISPLAY switch, the
MODE switch and operation of the keyboard.
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(3) The top line of the display is reserved for the display of Fly-To Destination number, name (if
entered previously), EPE in meters, GPS code and GPS Doppler Navigation Set mode of
operation, and next available target store number.

(4) The remaining lines will display data in accordance with the DISPLAY and MODE switches.

b. MAL Indicator Lamp.
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(1) Lights when a navigation set malfunction is detected by the built-in test circuitry.

(2) If a malfunction is intermittent, the system may operate correctly, but must be cycled off and
then on to extinguish the MAL light.

c. Mode Switch.
(1) A six position rotary switch used to selects navigation set mode of operation.
(2) Select position is:

(&) OFF 1 In this position the DNS is inoperable. A non-volatile RAM chip retains previously
stored waypoint data.

NOTE: The MODE switch is locked in the OFF position and must be pulled out and turned to select
another mode. The switch must be pulled out to place the switch into the OFF position.

(b) LAMP TEST 1 Checks operation of all lamps.

NOTE: The BRT and DIM Keys will not function with the MODE Switch in the LAMP TEST position once
MorY is selected

(c) TESTT Initiates a built-in self-test for the GPS and Doppler functions of the navigation
set.

(d) MGRS 1 Selects MGRS navigational mode of operation.
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(e) LAT/LONG 1 Selects latitude/longitude navigational mode of operation.

() GPS LDGT Places navigation set in GPS landing mode of operation. This mode
provides real-time, tactical precision landing guidance information to the HSI indicator.

d. DISPLAY Switch.
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Seven position rotary switch:

(&) WIND-UTC/DATA T Used for wind speed and direction, UTC time and GPS status, data
load functions, sea current and surface wind.

(b) XTK/ITKE/KEY T Displays steering (cross track distance and track angle error)
information and GPS crypto variable key status. Selection of fly to destination can be
accomplished by a direct entry of two-digit destination number.

(c) GS/TK/NAV M1 Displays ground speed, track angle, and selection of GPS mode of
operation and navigation mode.

(d) P P Displays present position, altitude, and magnetic variation.

(e) DIST/BRG/TIME 1 Displays distance, bearing, and time to the destination or course
selected.

NOTE: Selection of Fly - To Destination can be accomplished by direct entry of two-digit destination
number by Display of Receiver Autonomous Integrity Monitoring (RAIM).

() WP/TGT 1 Accesses waypoint or target data (landing data, variation, and motion).

NOTE: Selection of destination for display/entry can be accomplished by direct entry of two-digit
destination number.

(o) DATUM/ROUTE 1T Accesses datum and steering/route functions.
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e.

Keys on the CDU.
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BRT and DIM Keys 1 Used to brighten or dim the light intensity of the LED display.

TGT STR Key 1 Stores the aircraft present position data in one of ten indicated target store
memory locations (90-99) when depressed and released. After saving a position in target
store, the next target store location will automatically increase to the next sequential number.

KYBD Key 1 Used in conjunction with the keyboard to allow data display and entry into the
computer.

(&) When depressing the KYBD key for the first time in an entry procedure, the display
freezes, KYBD is displayed in the bottom right corner indicating the display is in keyboard
mode, and the input field under keyboard control blinks.

(b) Ifitis not desired to change the display field under control, the operator can advance to
the next field of the display by depressing the KYBD key again.

F1 Key 1 Currently serves no function. It is available for future growth.
INC and DEC Keys 1

(a) Used to increase or decrease the displayed Waypoint/Target number when the DISPLAY
switch is set to WP/TGT.

(b) Also used to increase or decrease the FLY-TO destination number when the DISPLAY
switch is set to DIST/BRG/TIME or XTK/TKE/KEY.

ENT (page) Key. Enters the data displayed into memory.

(a) Used for paging through displays.
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