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PREFACE

A thorough understanding of helicopter instruments is basic to
the professional helicopter pilot. This text is designed to famil- |
iarize the student with the instruments, their systems and range
markings used in. conjunction with helicopter instruments. -

Page 23 of the text is a picture which shows a typical TH-55
instrument panel. This page may be folded ocut and referred to. as
you progress through the text.

Start -with frame 1 and work each frame in succession. . Each
frame will usually ask you a question. The correct answer is
printed on the top of the next frame. - If you were incotrrect, turn
back and restudy the information before continuing on to the next
frame. When you have finished the text, complete the self evalua-
tion exercise. Now begin by studying the performance objectives
on page 1iv. ' '




PERFORMANCE  OBJECTIVES

Upon completion of this programed text, the student will be able to:

1. Describe the four types of instruments used in the heli~
copter,

2. Interpret the readings on the instruments as they pertain
to systems operation.

3. Know the color code for operating ranges as used on aircraft
instruments.




FRAME 1
The four types of instruments found in the TI'-55 are:

1. Flight Instruments - They aid the pilot in contrelling the aircraft
in-flight., They are

a. Altimeter.
b. Alrspeed indicator

2. Navigational Instruments - They aid the pilot in guiding the air-
craft along a definite course. On the Primary Felicopter Trainer, they are:

a. Magnetic_cnmpass'
b, Clock'

3. Engine Instruments - They tell the pilot 1f the engine is operating
properly, or if there are any signs of malfunction. The hasic engine
1nstruments are:

a, RPM Tachometer (engine and rotor RPM)
b. Manifold Pressure

c. 011 Pressure

d. 01l Temperature

e, Fuel Pressure

£, Cylinder Head Temperature

4, Miscellaneous Instruments - They are other instruments needed to
supply the pilot or crew with additional information.

a., Tuel OQuantity

b. Warning Lights

‘c. . Ammeter
The four basic colors used for range markings on the Instruments are:
1. Red - Danger, maximum or mipimum operating range.
2. Yellow - Caution, a dangerous condition may devélop in this range.

3. Green - Normal operating range.

&, White - Slippage mark





















Answer: a. 2900 engine RPM,
b. 26 inches.

FRAME 12

To fully understand the operation of the airspeed indicator and the
altimeter one must first become acquainted with the Pitot-Static system,

Pitot Tube:
Protrudes into
the air flow
to allow im-
pact air to ‘)

STATIC PORT-CLEAR PLASTIC TUBE,
LOCATED BEHIND THE FUEL TANK

AIRSPEED

INDICATOR ALTIMETER
0 10 STATIC
140 20 PORTS
PITOT
TUBE
—1-120 40
KNOT
100 60
80
)
_J

TYPICAL PITOT-STATIC SYSTEM

The !i uses both pitot pressure and static pressure. The instrument
measures the differential between these two pressures to derive the airspeed
indication.
a. Altimeter ‘
Airspeed Indicator

The static ports allow static (atmospheric) pressure to enter the pitot-

static system. The A _uses only static pressure to derive its indications.
Altimeter

. Airspeed Indicator












Answer: b. 50 knots.

¢. a danger of retreating blade stall.
d. all of the above.

FRAME 14.

When studying the atmosphere ome learns that atmospheric pressure'
changes inversely with altitude ie, the atmospheric pressure at 5000 feet
ig less than at 1000 feet, etc.

The altimeter is a pressure meaéuting device calibrated to convert
the -atmospheric (static) pressure to an altitude indication.

Atmospheric Pressure |
26.00 Inches of Mercury

Atmospheric Pressure
28.00 inches of Mercury

Atmospheric Pressure
30.00 Inches of Mercury

As altitude increases, atmospheric pressure

{decreases/increases)
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Answer: decreases.

FRAME 15.

The altimeter will only give you your height above sea level, not your
height above the terrain., Example: If you are flying at an indicated alti-
tude of 1500 feet, and the terrain is 1000 feet, you are only 500 feet above
the ground.

Indicates tens of thousand of feet

Indicates
thousands of feet

Kollsman window

‘shows atmospheric
pressure

_ Indicates
hundreds of feet

Adjusting knob

Because of variations in pressure at sea level, altimeters are designed
to permit adjustment to correct for non~standard sea level pressure. The
procedure used in aircraft on the ground is to set the altimeter reading to
the elevation of the airfield. The altimeter then reads the altitude above
sea level and the Kollsman window indicates the cur:gnt atmospheric pressure
at sea level,

The altimeter above shows a mean sea levelApressure of
129.90 1inches.
72 1inches,
¢. 2 inches.

The altitude indication on the altimeter above is

(3. 740 feet.
b. 200 feet.
c. 7500 feet.

14






Answers: a. 29.90 inches.
a. 740 feet,.

FRAME 16,

DIAGRAM 1 DIAGRAM 2

The altimeter in diagram 1 indicates 4800 feet and has a mean sea
level pregsure of 29.80 inches set in the Kollsman window.

Situation:

The pilot is on the ramp at East Bodkin Airport. He notes the
field elevation to be 120 feet and sets that on the face of his altimeter

as shown in diagram 2. The Kollsman window indicates an altimeter setting
of

a. 29,90,
B 30,10,

@ 30. 08,

yé

NOTE: Remember always set the field elevation on the face of the altiméfer

rather than setting the atmospheric pressure in the Kollsman window,
Mechanical errors do exist in this instrument but you should not
concern yourself with them at this stage of your training,
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9.
10.

11,

12.

13,

" ANSWERS TO SELF EVALUATION EXERCISE

b. collective

b. airspeed indicator

b. the hottest cylinder in the engine.

d. both b and c

True

d. both a and c

a. vyes

c. set the field elevation on the face of the altimeter prior to
starting.

c. 3000 RPM

b. No

b. Possible engine Bcroll.resonance'wi;hin‘this RPM range.

b. Are operated by flex calbeé.d£iveﬁ by the engine and rotor system.
A loss of helicopter electrical power would not affect the dual
tachometer.

True
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Compass
Clock

. FUEL LOW warning light

Airspeed indicator
Altimeter ‘

CHIP DET warning light
GEAR BOX warning light

. " Rotor and engine tachometer

Manifold pressure and fuel flow gage
Ball bank indicator )
Fuel quantity

Fuel pressure :

Cylinder head temperature
Engine 0il pressure

0il temperature

Ammeter

Receiver-trangmitter (RT-524A)
Receiver-transmitter (RT-524M)
Intercom control (C-1611( }/AIC)
Blank panel

Fuel shut-off valve control

Fuel mixture control

Cabin heater control

RADIO switch - ‘

FUEL BOOST pump switch
Electrical control panel
CLUTCH control switch
BEACON lights switch

POS lights switch

PANEL lights switch

Clutch warning light

PANEL lights control

. 'CLUTCH fuse

FUEL BOOST pump switch
CONSOLE lights control
RADIO fuse

HEATER fuse

INSTR lights fuse

TRIM controls fuse
BEACON lights fuse
LDG LT fuse

PANEL LT fuse

POS LT fuse

BAT switch

GEN switch

Trim switch-circuit breaker or COPILOT-PILOT trim switch

Magneto switch

*Manifold pressure gage only for Ser. No. 0668 and subs.
**COPILOT-PILOT trim switch for Ser. No. 0315 thru 0667.
***Ser, No. 0714 and subs.
_*¥Ser. No. 0315 thru 0713.

#+8er. No. 0315 thru 0667,
*ﬂSer. No. 0446 and subs.
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