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CH-47D FLIGHT INSTRUMENTS 
 

STUDENT HANDOUT 
 
 
TERMINAL LEARNING OBJECTIVE (TLO): 
 
 
Action:  Describe operational characteristics, functions and limitations of selected CH-47D Flight 
Instruments. 
 
Conditions:  In a classroom, given a CH-47D Flight Instrument Trainer, and a student handout. 
 
Standards:  Correctly answer in writing, without reference, five of seven questions pertaining to the 
operational characteristics, limitations, and functions or malfunctions of the CH-47D Flight Instruments, In 
Accordance With (IAW) TM 1ī1520ī240ī10 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. 
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1. Learning Step/Activity 1īDescribe operational characteristics and functions of the Horizontal 
Situation Indicator (HSI). 

 
a. Two HSIôs installed, one on the pilot and one on the copilot instrument panel. 

 

 
 

b. The HSI can be broken down into several parts, each of which conveys information about the 
position of the aircraft to the pilot  This information is found in Para 3-72 of the -10. 

 

 
 
 

(1) The Lubber Line which points to the aircraftôs present heading on the compass card. 
 
(2) The Number 1 needle which indicates the direction to the selected GPS waypoint. 
 
(3) The Number 2 needle which indicates the direction to the selected and tuned VOR or ADF 

station. 
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(4) The Course Deviation Indicator (CDI) which indicates the aircraftôs position relative to a 
selected course.   

 
(a) The course can be a: 
 

1. GPS course 
 
2. VOR radial 
 
3. ILS course 
 
4. Course to an FM station. 

 
(b) The dots on either side of the CDI indicate: 
 

1. 5 degrees of course deviation for VOR and GPS courses. 
 
2. 1.25 degrees of course deviation of ILS/Localizer courses. 
 
3. Unspecified deviation when FM Homing. 

 
(c) The CDI is manipulated with the Course (CRS) Select Knob. 
 

(5) The Glideslope Indicator is used to indicate two things: 
 
(a) The aircraftôs vertical position relative to a glideslope. 
 
(b) The relative strength of a FM Homing signal. 

 
(6) The TO/FROM indicator which works only to signal whether the selected course is generally 

towards or away from a VOR. 
 
(7) The Heading Bug is moved with the Heading (HDG) Knob.  This can be used to highlight a 

heading and also to control the Heading Select feature of the AFCS.  When Heading Select is 
activated, the aircraft will turn to and maintain the heading selected with the heading bug.  
This feature is covered in-depth in the AFCS class. 

 
(8) The Range indicator denotes the range in kilometers to the selected point in the GPS.  Note 

that the range is in kilometers regardless of whether the GPS is in LAT/LONG or MGRS 
modes. 

 
(9) The Course Indicator gives a digital readout of the heading which the course pointer is 

pointing at.  It is used for fine-tuning a selected course. 
 
(10)  The Aircraft Symbol shows the aircraftôs heading and position relative to the selected course. 
 
(11)  The following flags are displayed to indicate unreliable information: 
 

(a) The HDG Flag is displayed when the signal from the gyro magnetic compass is unreliable 
or when power to the indicator is lost. 

 
(b) The NAV Flag is displayed when the selected CDI source is unavailable. 
 
(c) The GS (Glideslope) Flag is displayed when there is a loss of or an unreliable glideslope 

or FM homing signal is unreliable. 
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c. HSI MODE SELECT panel is located below each HSI. 
 

 
 

(1) The switches are push-ON type buttons and when pressed, will illuminate. 
 

 
 
 

(2) The course (CRS) section consists of four switches. 
 

(a) Pressing VOR SEL, GPS/DOP SEL, or FM SEL causes the output of the selected 
navigation set to be electrically connected to the course deviation indicator (CDI) on the 
HSI. 

 
(b) These switches are electrically interlocked. 
 
(c) Only one mode may be selected at a time. 
 
(d) Selecting another navigational mode will turn off the mode in use and engage the newly 

selected mode. 
 
(e) CMD SEL selects the HSI to be used for AFCS heading select. 
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(3) Bearing section (BRG). 
 

(a) There is only one switch in this section and it is labeled as VOR/ADF. 
 
(b) Affects only the No. 2 bearing pointer on that HSI. 
 
(c) If the VOR segment is lit, the No. 2 pointer will indicate the bearing to the VOR station to 

which the VHF navigation set is tuned. 
 
(d) Pressing the switch will cause the VOR segment light to go out. 
 
(e) The No. 2 pointer will now indicate the bearing to the station to which the ADF set is 

tuned and the ADF light will illuminate.  
 
(f) Pressing the switch a second time will cause the opposite action. 

 

 
 

(4) Marker Beacon (MKR BCN) lights indicate that you are passing over a marker beacon.   
 

(a) The lit letter indicates which beacon you are passing over.   
 
(b) With the Marker Beacon Volume turned up you will be able to hear the appropriate tones. 
 
(c) The lights have a press to test feature.  Pressing any one of the three lights and holding 

it, will cause all marker beacon lamps to light.  Also, pressing the VOR/MB test switch on 
the VOR receiver will cause the beacon lamps to light. 
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2. Learning Step/Activity 2īDescribe operational characteristics and functions of the Radar 
Altimeters. 

 

 
 

a. Functions: 
 

(1) Radar altimeters give continuous indication of the aircraftôs height above the surface from 0 to 
1500 feet.  Indications are reliable with pitch and roll attitudes up to 45 degrees. 

 
(2) Two antennas, one for receive and one for transmit, are under the nose. 
 
(3) The pilot-side radar altimeter provides signals to the No. 1 AFCS to enable Radar Altitude 

Hold.  
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b. Components 
 

(1) The pilot-side radar altimeter is an Indicator/Receiver/Transmitter (IRT).  The IRT sends and 
receives signals directly to the antennas for altitude-sensing.  Additionally, the IRT sends 
signals to remote indicators (RTs). 

 
(2) The copilot-side and center cargo-hook area (if installed) are remote indicators (RTs) which 
receive signals from the IRT installed on the pilotôs instrument panel. 

 

 
 

c. Indicator Display 
 

(1) AGL altitude is displayed in both analog and digital formats. 
 

(a) The analog format consists of the dial pointer and the 0 to 1500 foot scale around the 
outside of the indicator.  Note that from 0 to 200 feet, the scale is in 10 foot increments.  
From 200 to 1500 feet the scale is in 100 foot increments. 

 
(b) The digital format consists of a  4 digit readout.  The digital readout may display altitudes 

above 1500 feet but is only reliable from 0 to 1500 feet. 
 
(2) HI and LO Set Indexes/Knobs 
 

(a) The HI and LO Set Indexes are adjusted by rotating the HI and LO Set Knobs. 
 
(b) The Set Indexes are used by the pilot/flight engineer to select when the HI and LO 

Warning lights will come on. 
 
(c) Additionally, the LO Set Knob is used to turn the radar altimeter on and off.  Rotating the 

knob fully counter-clockwise will turn off the indicator.  Only when both the pilot and 
copilot have turned off their indicators will the system power down. 

 
(d) Finally, the HI Set Knob is used for testing the radar altimeter and for setting the volume 

on a 209V altimeter.  Pushing the button and releasing it will cycle through the volume 
settings on a 209V.  Pushing and holding the button will initiate a test of the entire 
system. 

 
(3) HI and LO Warning Lights 
 

(a)  The LO Warning Light illuminates whenever the aircraftôs indicated altitude is below the 
altitude selected by the LO Set Index.  If equipped with a 209V type radar altimeter, a 
ñAltitude Low, Check Altitudeò warning will also be heard. 
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(b) The HI Warning Light illuminated whenever the aircraftôs indicated altitude is above the 

altitude selected by the HI Set Index.  If equipped with a 209V type radar altimeter, an 
ñAltitude High, Check Altitudeò warning will also be heard. 

 
(4) The OFF flag is displayed whenever power is removed from the system or the system has 

become unreliable.  Altitudes above 1500 feet may be displayed, but the indicator will display 
its OFF flag at some point 1500 feet or above. 

 

 
 

(5) RAD ALT dimming control is located on the far right of the pilots and copilots instrument 
panels.  Rotating the knob controls the brightness of the digital display and the HI and LO 
warning lights. 

 
 

d. Operation 
 

(1) The instrument provides reliable information below 1500 feet AGL and at less than 45 
degrees of roll or pitch.  If any of these are exceeded, the instrument may: 

 
(a) Display the OFF flag 
 
(b) Move the pointer through the 1500 foot mark to a position behind the dial mask. 
 
(c) Extinguish the digital readout and the HI and LO caution lights. 

 
(2) Startup, Testing, and Shutdown 

 
NOTE:  The instructor will explain the current ī10 procedures. (Page 2-73, Para 2-208)  
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3. Learning Step/Activity 3īDescribe the functions, operational characteristics, and limitations of 
the Attitude Indicators. 
 

 
 

a. Functions 
 

(1) Provides the pilot and copilot stations with attitude indication.  In this capacity the attitude 
indicator works like most others.  However, note that this attitude indicator is self-caging and 
does not require any interaction on power-up. 

   
(2) The attitude indicating system includes 2 Vertical Gyros (VGs) which provide attitude 

information to the AFCS.  The AFCS uses this information to support the following features of 
the AFCS: 

 
(a) Rate damping in all axes. 
 
(b) Pitch and roll attitude hold. 
 
(c) Improved control response in pitch, roll, and yaw. 

 
(3) The VGs also provide attitude information to the AN/ASN-128 GPS which is used for 

determining speed and direction of travel for the Doppler system. 




