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FORWARD

Course Objective: To provide the student pilot with a level of T-34B (D-45) Aircraft Systems
knowledge prerequisite to his/her learning, understanding and performance in ground, flight and
emergency procedures that are taught in the follow-on stages of high-performance / complex
flight training.
Specific Instructional Objective: Upon completion of this course of instruction, the student
will demonstrate his/her knowledge of the T-34B Aircraft Systems by completing the end-ofcourse examination with a minimum of 80% accuracy.
Instructional Procedures:
1. Each lesson topic will contain the Terminal Objective, Enabling Objectives, description of the
subject area and sample questions as well as required amplifying illustrations.
2. The student workbook is designed to reinforce instructors’ lectures and demonstrations. It is
to be used in conjunction with the NATOPS Manual and not to be considered an all-inclusive
study guide. It is yours to keep because it will remain a valuable reference throughout the T-34B
flight phase.
3. Study the NATOPS reading assignment and the workbook study assignment prior to coming
to lecture. The NATOPS questions and reading assignments will be specified by your instructor.
This procedure will enable you to follow the instructor’s presentation more easily and will point
out areas in which you need more explanation and clarification. Be sure to ask questions if any
of your instructional material is not clearly understood.
Reference Materials:
1.

NAVAIR 01-90KDB-1 1981MAR02 Change Notice 2, T-34B NATOPS Manual

2.

NAVAIR 01-90KDB-502 1983JAN15, Change Notice 10, Maintenance Instructions,
Navy Model T-34B Aircraft

3.

FAA Type Specification NO. 5A3 2013SEP23

4.

FAA AFM 1983DEC01, Beech Model D45 landplane

5.

Bendix/King KX 155 NAV/COMM Systems 2000 FEB

6.

Trig TT21 and TT22 Mode S Transponder Operating Manual 2009DEC14

7.

T-34 Association Mentor Monitor, 2007 MAR, article T-34B Fuel System
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HOW TO USE THIS STUDENT GUIDE

This Student Guide provides the lesson objectives and chapter information necessary to augment
the instructor presentations. The course outline and note-taking spaces have been left out
deliberately. The instructor will make a daily reading assignment from both the NATOPS
Manual and this student guide. He/she will also assign questions to be answered from the
NATOPS Evaluation Question Bank (if appropriate). The student is responsible for completing
the review questions at the end of the Instruction Sheets. The Enabling Objectives are listed in
the same order as they appear in the Instructor Guide. Therefore, the student can use the list of
objectives as an informal lesson outline.
NOTE
References from specific Beechcraft operation and maintenance
manuals are not normally available for student study. They are
used by the curriculum developers to develop the Information
Sheets in the Student Guide.
SAFETY
Students will not operate the panels unless directed to do so and under the supervision of the
instructor. The panels contain electrical components capable of producing electrical shock
hazards.
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I.
A.

NATOPS FAMILIARIZATION

INTRODUCTION
As T-34B Mentor student aviators, it is necessary for you to become familiar with the T-

34B NATOPS program. The NATOPS manual contains information on all aircraft systems,
performance data, and operating procedures required for safe and effective operation.
B.

LESSON TOPIC LEARNING OBJECTIVES
1.

Terminal Objective

Upon completion of this chapter, the student will demonstrate knowledge of the NATOPS
program and the structure of the NATOPS Manual.
2.

Enabling Objectives
1.

State the purpose of the NATOPS program.

2.

Identify the structure of the NATOPS Manual.

3.

State the definition of WARNING, CAUTION, and NOTE.

1

C.

NAVAL
AIR
TRAINING
STANDARDIZATION

AND

OPERATING

PROCEDURES

The Naval Air Training and Operating Procedures Standardization (NATOPS) Program
was developed out of a need to decrease the Navy's aircraft mishap rate and increase combat
readiness. The program, which officially began 8 May 1961, endeavored to standardize the
training and operating procedures between aircraft squadrons and ships, a condition which was
basically nonexistent even following the lessons learned in World War II and the Korean conflict.
Since its inception, the program has seen a tremendous decrease in the loss of human life and
aircraft.
The NATOPS Manual has a structure that may be unusual to the first-time user. The T34B NATOPS Manual has eleven chapters. A page number in a NATOPS Manual has a twosection number identifying the chapter and chapter page number. For example, page 10-10 is the
10th page in Chapter 10. A student checking that page would find the NATOPS Evaluation
Question Bank, which is referenced for self-testing at the completion of most lessons in this book.
Of particular importance to a pilot are the WARNINGS, CAUTIONS, and NOTES found
throughout the manual.
WARNING
An operating procedure, practice, or condition, that may result in
injury or death if not carefully observed or followed.
CAUTION
An operating procedure, practice, or condition, that may result in
damage to equipment if not carefully observed or followed.
NOTE
An operating procedure, practice, or condition, essential to
emphasize.

Obviously, WARNINGS, CAUTIONS, and NOTES must be read closely and adhered to
completely.

2

Compliance with NATOPS is mandatory in as far as it does not conflict with compliance
with the FAA Approved Airplane Flight Manual (AFM). In the event of a conflict the FAA AFM
take precedence. We will discuss the differences between the two during this course.

3

II.
A.

BASIC ENGINE CONSTRUCTION

INTRODUCTION
As T-34B Mentor student aviators, it is necessary for you to become familiar with the

Continental O-470-4 basic engine construction. You must also become familiar with the location
and operation of various components of the engine for a better understanding of how the engine
performs.
B.

LESSON TOPIC LEARNING OBJECTIVES
1.

Terminal Objective

Upon completion of this chapter, the student will demonstrate knowledge of the O-470-4
engine's basic construction.
2.

Enabling Objectives
1.

State the type and horsepower of the O-470-4 engine.

2.

State the purposes of the engine.

3.

Explain the characteristics of the combustion section of the engine.

4.

Describe the exhaust section of the engine.

5.

State the purpose and location of the accessory gearbox on the engine.

6.

Explain the operation of the engine.
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C.

O-470-4 ENGINE
The T-34B aircraft is powered by a model O-470-4 six-cylinder engine, built by

Continental. It is horizontally opposed and air cooled with very limited inverted flight capabilities.
This engine is flat rated at a maximum of 225 brake horsepower (BHP) at 2600 rpm for take-off.
The primary purpose of the engine is to provide the motive force to turn the constant speed
propeller. The secondary purpose is to supply power to drive the engine-driven accessories. The
engine and its accessories, which include baffles, starter, fuel control, fuel control air value,
exhaust system, fuel pump, magnetos, vacuum pump, propeller and governor, are installed as a
unit to make up the power plant. The power plant utilizes a jet ejector exhaust system to assure
adequate cooling at all operating ranges. Cowl flaps are not used in conjunction with this type
exhaust system. The engine uses a dry sump oil system. The cylinders are numbered alternately
from left to right, starting with the right rear cylinder as number one and progressing forward.

Figure 1.

Continental O-470-4 Model Piston Engine

5

Figure 2.
D.

Engine Cooling

STUDY QUESTIONS

1.
The T-34B aircraft is powered by a _________ engine which contains _____ horizontally
opposed pistons. Maximum brake horsepower is rated at _____ at ______ RPM for take-off.
2.
The primary purpose of the engine is to rotate the _________ _______ propeller and the
secondary is to supply power to drive the _______________ accessories.
3.
The power plant utilizes a _____ ________ exhaust system to adequately cool at all
operating ranges.

6

III.
A.

O-470-4 AIR / OIL / IGNITION SYSTEMS

INTRODUCTION
As T-34B Mentor student aviators, it is necessary for you to become familiar with the O-

470-4 air, oil, and ignition systems. You must also become familiar with the location and operation
of various components related to the O-470-4 engine to ensure your capability to operate the
aircraft safely and efficiently.
B.

LESSON TOPIC LEARNING OBJECTIVES
1.

Terminal Objective

Upon completion of this chapter, the student will demonstrate knowledge of the O-470-4
air, oil, and ignition systems characteristics.
2.

Enabling Objectives
1.

State the location and purpose of the engine air intake.

2.

Describe the location and purpose of the air inlet.

3.

State the purpose of the lubrication system.

4.

Describe the characteristics of the main oil tank.

5.

Describe the location, purpose, type and operation of the main oil pump.

6.

Describe the location, purpose, type and operation of the oil scavenge pump.

7.

Describe the location, purpose and characteristics of the oil filter.

8.

State the location and purpose of the oil breather.

9.

Describe the location, purpose and method of operation of the oil cooler.

10.

State the location and purpose of the oil pressure and oil temperature
transmitters.

11.

State the oil pressure/temperature gauge limitations.

12.

State the purpose of the ignition system.

13.

Describe the location, purpose and method of operation of the components
of the ignition system.
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C.

AIR INDUCTION SYSTEM
An air inlet filter is located at the front of the engine which supplies a flow of ram air to

the fuel control. The possibility of fuel control icing is very remote since the temperature drop of
induction air is less than usual, and fuel is not mixed with air until after it has left the fuel control.
However, when icing conditions exist, it is possible for ice, due to moist impact air, to collect on
the air inlet filter. The use of alternate air heat will supply an alternative source of air, but will
have no effect on the ice accumulation on the filter.

Figure 3.

Fuel Control Air Induction System
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Figure 4.
D.

Front cockpit left subpanel showing alternate air handle

ENGINE OIL SYSTEM
The engine oil system is a dry sump pressure type providing a constant supply of clean oil

to cool and lubricate the engine during normal, inverted and negative G flight. Oil pressure is also
supplied to the propeller. Oil tank capacity is 3 U.S. gallons plus ½ gallon expansion space. 3
lbs. are unusable at station +41. A weighted pendulum oil pickup tube will remain submerged in
the oil reservoir at all time dues to gravitational forces.

9

Figure 5.

Oil System Schematic and Component Layout

While operating with the oil temperature below 65° C, a bypass value opens allowing all
of the oil to bypass the core of the radiator. The valve begins to close when the temperature reaches
approximately 65° C . When the oil temperature reaches 85° C the value is completely closed
allowing all of the oil to flow through the radiator core.
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Note
For hot weather and continuous operation at high power settings, a secondary oil cooler is provided
on aircraft with S.C. 48 installed. A secondary oil cooler allows the engine to be operated at high
power settings for extended periods of time without the oil temperature exceeding the normal
operating limits. The bypass handle for the secondary oil cooler has been removed right front
cockpit subpanel.
Oil circulates under pressure sustained by engine-driven, positive-displacement, geartype pumps, then collects in the head of the radiator where it is cooled, then is returned to the oil
tank.
A 3 U.S. gallon capacity oil tank is mounted on the left front side of the firewall and is
constructed of welded aluminum. Servicing the oil tank is accomplished through a filler neck,
which has a spring loaded locking cap, located on the outboard side of the tank. A dipstick is
attached to the filler cap and indicates the "acceptable for flight" oil quantity between a minimum
and maximum mark in either the hot or cold range. (Note: dipstick graduated in quarts.)
The engine crankcase breather line is located down the inside of the right hand exhaust
augmenter tube, thus diverting any oil thrown overboard from the crankcase into the slipstream.

E.

OIL TEMPERATURE

LIMITATIONS

OIL PRESSURE

40° C

Minimum

10 psi

40° - 107° C

Normal

30 - 80 psi

107° C

Maximum

80 psi

IGNITION SYSTEM
The ignition for the engine is supplied by two magnetos which are grounded individually

through the ignition switch when it is in the “OFF” position. Each magneto incorporates an
impulse coupling to aid in starting. The right magneto fires the upper spark plugs and the left
magneto fires the lower spark plugs of each cylinder. The ignition system is shielded to prevent
radio interference. The ignition switch has four positions: “OFF”, “RIGHT”, “LEFT” and
“BOTH”. A mechanical linkage permits operation of the ignition switch from either cockpit.
Anytime the “P” lead (ground lead) is disconnected at the magneto, firewall or ignition switch, the

11

effect is the same as turning the ignition switch on. The magneto is then “HOT” and any rotation
of the crankshaft may cause the engine to fire or start.

Figure 6.

Ignition System Schematic
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F.

STUDY QUESTIONS
1.

What is the purpose of the engine air inlet bypass, and who activates it?

2.

The accessory air inlet provides air to what items/areas?

3.

Where is the main oil pump?

4.

What does the oil tank do?

5.

Where is the oil scavenge pump?

6.

What are the indications on the dipstick?

7.

What are the locations of the oil pressure and oil temperature transmitters?

8.

What are the minimum, normal, and maximum limitations for oil pressure
and temperature?

9.

What switch in the cockpit actuates the ignition system?

10.

What are the components of the ignition system?

11.

Explain the purpose of the ignition system.
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IV.
A.

FUEL SYSTEM

INTRODUCTION
As T-34B Mentor student aviators, it is necessary for you to become familiar with the T-

34B fuel system. You must also become familiar with the location and purpose of various fuel
system components as well as system operation and limitations.
B.

LESSON TOPIC LEARNING OBJECTIVES
1.

Terminal Objective

Upon completion of this chapter, the student will demonstrate knowledge of the T-34B
O-470-4 fuel system characteristics.
2.

Enabling Objectives
1.

Identify approved fuels for the T-34B aircraft.

2.

State the total and usable fuel system capacities.

3.

Describe the characteristics of the fuel tanks.

4.

Describe the location, purpose and indications of operation of the fuel
quantity indicators.

5.

Describe the location and method of operation of the fuel quantity sensors.

6.

Describe the location, purpose and method of operation of the standby
electric fuel boost pump.

7.

Describe the location, purpose and method of operation of the fuel shutoff
valve.

8.

Describe the location and operation of the engine-driven fuel boost pump.

9.

Describe the location and method of operation of the firewall fuel filter.

10.

Describe the location, power requirements and indications of operation of
the fuel flow indicators.

11.

Describe the location, purpose and operating limits of the primary fuel
pump.

12.

Describe the location, purpose and explain the operating modes of the fuel
control unit.
15

13.

State the location and method of operation of the fuel flow divider.

Figure 7.

Fuel System Schematic (1 of 2)
No longer installed
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Figure 8.
C.

Fuel System Schematic (2 of 2)

DISCUSSION
The “series type” fuel system consists of an electrically operated booster pump submerged

within a centralized fuel sum tank, a vane-type engine-driven fuel pump, a fuel control system, a
Bendix fuel control and two bladder-type fuel cells.
The fuel is conducted from both wing cells simultaneously through lines to the sump tank
in the aircraft center section. Fuel is then pumped, but the booster pump within the sump tank, to
the fuel control valve and then on to the engine driven fuel pump. Fuel from the engine driven
pump is fed directly to the fuel control.
A pressure relief and bypass value incorporated in the engine-driven fuel pump regulates
the output fuel pressure of the pump and in the event of engine-driven fuel pump failure, allows
fuel, pumped by the booster pump, to be bypassed to the fuel control.
As part of the demilitarization process for allowing the T-34B to enter general aviation, the
Parks Industries Kit -326 mandated that the emergency fuel system be removed.
17

The fuel control is controlled by a throttle lever on the right side, and a manual mixture
control lever on the left. A fuel return line carries fuel from the fuel control to the sump tank. The
sump tank is vented to the left main fuel cell only.

Figure 9.

Fuel System Components
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1.

Fuel Cells

A bladder type fuel cell, installed in the leading edge of each outboard wing panel, has a
capacity of twenty-five U.S. gallons and is resistant to aromatic fuels. The collapsible, non-selfsealing fuel cells are held in place by snap fasteners which secure the top of the cells to the wing
structure. Although the fuel cells appear to be rugged, they are not as tough and tear resistant as
other types of rubber goods, therefore they require careful handling.
2.

Fuel Control

The aircraft is equipped with a Bendix Pressure Type RS5BD-1 fuel injector system. This
system does not incorporate an automatic mixture control, nor does it incorporate an auto-lean
position within the system. It is characteristic of the Bendix RS5BD-1 fuel control to allow a
certain quantity of unused fuel and vapor to return to the fuel sump tank. The return flow on this
aircraft is approximately 3 gallons per hour at cruising speeds and is returned from the fuel control
through the sump, where it is vented in turn to the left wing tank.
3.

Fuel Grades and Usability

Minimum fuel octane requirements are 80/87, or 100LL (preferable) aviation fuel.
Unusable fuel is 5 lbs. at station +84.
4.

Firewall Fuel Filter

On aircraft with AFC 53 incorporated, a ten-micron filter is installed in the fuel supply line,
between the engine-driven fuel pump and the fuel control, to provide a finer degree of filtration
that is provided by the seventy-four-micron strainer installed in the fuel control.
5.

Fuel Ventilation System

The entire system is vented to the atmosphere through a single fuel scarf extending out of
the belly below the co-pilot’s seat. This vent is angled forward into the air stream providing a
small amount of ram air to each tank. This vent and associated plumbing are critical to balanced
fuel flow. There are also two anti-siphon check values located at the outboard end of each fuel
tank. These values are vented to the atmosphere through a small hold under the wind leading edge
on each side. These value only operated when a tank is full and expansion of the fuel begins a
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siphon effect on the tank through the vent system. The check valves open creating a siphon break
by allowing air into the flow. Under normal flight conditions these valves remain closed.

D.

STUDY QUESTIONS

1.
Primary fuel for the T-34B is ____________ and alternates are ____________
or____________.
2.
The total fuel capacity is ____________ ____________ of which ____________
____________ are usable.
3.

The fuel quantity indicators provide fuel quantity in gallons. ____________(True/False)

4.
A slight decrease in fuel pressure indicates possible failure of the____________ driven
____________ ____________ pump. Activate the ____________standby ____________ pump
by turning on the switch in ____________ cockpit.
5.
The Fuel Shutoff handle in either cockpit is activated by turning the handle clockwise.
This will allow fuel to flow to the fuel control. ____________(True/False)
6.
The engine-driven fuel boost pump is mounted to and driven by the ____________
____________ ____________.
7.

If the primary fuel pump fails, the engine continues to run. ____________(True/False)
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V.
A.

ENGINE INSTRUMENTATION

INTRODUCTION
As T-34B Mentor student aviators, it is necessary for you to become familiar with the T-

34B instrumentation system. You must also become familiar with the location and operation of
various components in order to ensure your capability to operate the aircraft safely and efficiently.
B.

LESSON TOPIC LEARNING OBJECTIVES
1.

Terminal Objective

Upon completion of this chapter, the student will demonstrate knowledge of the O-470-4
instrumentation characteristics.
2.

C.

Enabling Objectives
1.

State the purpose of the cylinder head temperature sensing system.

2.

Describe the system limitations of the CHT sensing system.

3.

Describe the location, purpose and display indications of the tachometer.

4.

Explain the tachometer limitations.

DISCUSSION
Engine indicators, shown in Figure 10 are installed on the instrument panels in each

cockpit. The oil pressure gages are calibrated in pounds-per-square inch (psi) and are mechanically
operated by pressure directly from the engine, while the fuel pressure gages, also calibrated in psi,
are operated by pressure directly from the fuel control. Fuel pressure limitations are 15 – 20 psi.
The oil temperature gage is operated by an electrical temperature resistance bulb located
at the oil pressure pump. The oil temperature gage registers temperatures of oil as it flows into the
engine.
When the engine is inoperative, the manifold pressure gage, reading in inches of mercury
(Hg), corresponds to barometric pressure. A tube is connected to a fitting in the intake manifold
just above the number 3 intake pipe which is routed to a “T” fitting just aft of the firewall. From
there, a tube is routed to each cockpit indicator.
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The tachometer, calibrated in hundreds of rpm, is energized by an engine-driven
tachometer generator and is independent of the aircraft’s electrical system. Maximum rated takeoff power is 2600 RPM.
Cylinder head and oil temperature are registered in degrees centigrade by the cylinder head
and oil temperature gages in each cockpit. Cylinder head temperature is detected by an electrically
operated temperature resistance bulb, installed at the number one cylinder for the gage in the front
cockpit and at number two cylinder for the rear cockpit. Maximum temperature for continuous
and take-off is 240° C. Normal operating range is 107° - 240° C.
Electrical power for these gages is supplied directly from the dc electrical system, and
protection against overloads is provided by push-pull type circuit breakers located on the main
circuit breaker panel.
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Figure 10.

Front Cockpit Instrument Panel
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D.

STUDY QUESTIONS

1.

What is the purpose of the cylinder head temperature sensing system?

2.

Normal CHT operating range is ____ - ____ and maximum continuous temperature.

3.

The tachometer receives its input from an engine-driven ____________ ___________.

4.

What is the maximum rated take-off RPM?

5.

What is the fuel pressure range while the engine is operating?
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VI.
A.

PROPELLER

INTRODUCTION
As T-34B Mentor student aviators, it is necessary for you to become familiar with the T-

34B propeller. You must also become familiar with the location and operation of various propeller
components and forces to be capable of operating the T-34B propeller safely and effectively. This
lesson demonstrates propeller operation on the ground.
B.

LESSON TOPIC LEARNING OBJECTIVEES
1.

Terminal Objective

Upon completion of this chapter, the student will demonstrate knowledge of the T-34B
propeller characteristics.
2.

C.

Enabling Objectives
1.

Describe the propeller used on the T-34B aircraft.

2.

Describe the major components of the propeller.

3.

Describe the components of the pitch change assembly.

4.

Define propeller blade angle.

5.

Explain the three basic blade angles.

6.

Explain the relationship between blade angle and propeller RPM.

7.

Identify the forces that drive the propeller to a high blade angle.

8.

Identify the forces that drive the propeller to a low blade angle.

DISCUSSION
A Beech Model 278 two-bladed aluminum propeller, 84” in diameter, which is designed

for use on a flange-type engine crankshaft is used. This type mounting makes possible a simple,
bolted, propeller-to-engine attachment. The propeller hub, blades and spinner comprise the
complete propeller assembly.
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The propeller and governor automatically control propeller pitch to maintain a constant
engine speed. Settings introduced into the governor by the pilot determine the engine speed to be
maintained. The governor then controls the flow of engine oil to, or from, a piston and cylinder
pitch-changing mechanism with the propeller hub.
The propeller pitch is controlled by a balance between governor boosted engine oil
pressure, which tends to turn the blades to high pitch, and the centrifugal twisting moment of the
propeller blades, which tends to rotate the blades to low pitch. Since the propeller and the governor
are extremely sensitive to any change in engine speed, they give a rapid rate of blade angle change
and maintain a constant engine speed throughout extreme maneuvers.
Figure 11 shows the propeller control system.

Figure 11.

Propeller Control System

The low pitch angle stop is 12 1/2° and the high pitch angle stop is 30°. Blade angle is the
angle between the plane of rotation of the propeller and the chord line of the blade.
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Governor action can be bypassed by overriding a detent in the control quadrant which
results in a positive high pitch and a minimum rpm of approximately 700. This positive high pitch
increases power-off gliding distance approximately 30 percent.

D.

STUDY QUESTIONS

1.

The propeller on the T-34B is a _________ - speed and is _______________ controlled.

2.

Define blade angle.

3.

Match each blade angle numerical value to its description.

NUMERICAL VALUE

DESCRIPTION

a.

12 1/2°

______ high pitch stop

b.

30°

______ low pitch stop

4.

Select the statement(s) pertaining to setting the propeller to a low blade angle.
a.
b.
c.
d.

Unpressurized engine oil is routed to the pitch change assembly.
High pressure oil is routed to the servo piston through the prop shaft.
Oil pressure overcomes counterweight force moving the servo piston aft and all
blades rotate to a lower angle.
Oil pressure overcomes a centrifugal twisting moment driving the servo piston
forward and all blades rotate to a lower angle.

27
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VII. POWER PLANT CONTROL SYSTEM
A.

INTRODUCTION
As T-34B Mentor student aviators, it is necessary for you to become familiar with the T-

34B power plant control system. You must also become familiar with the location, purpose, and
function of various controls to be capable of operating the power plant in a safe and efficient
manner during both normal and emergency situations. This lesson demonstrates propeller
operations in the air.
B.

LESSON TOPIC LEARNING OBJECTIVES
1.

Terminal Objective

Upon completion of this chapter, the student will demonstrate knowledge of the T-34B
power plant control devices and their characteristics.
2.

C.

Enabling Objectives
1.

Describe the location and purpose of the power plant control quadrant.

2.

Describe the two ranges of the throttle.

3.

Describe the two ranges of the prop control lever.

4.

State the location, purpose and function of the propeller governor.

POWER PLANT CONTROL QUADRANT
The throttle, mixture, and propeller levers are located in the quadrants Figures 12, 13 and

14 on the left side of each cockpit. They are interconnected to move simultaneously from either
the forward or aft cockpit. A quadrant friction lock knob (Figure 12) on the forward quadrant, will
increase friction and prevent creeping of the controls when rotated clockwise.
1.

Throttle

The throttle lever located on the outboard side of each quadrant, is placarded OPEN and
CLOSED. A desired manifold pressure may be obtained by placing the throttle in any intermediate
position. Incorporated into the throttle handgrip are the interphone and radio transmission buttons.
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Retarding the throttle to a position corresponding to a manifold pressure of approximately 12
inches Hg sounds the landing gear warning horn any time the landing gear is not down and locked.
2.

Propeller Lever

The propeller lever located in the center of teach control quadrant, is used for the selection
of the desired engine speed. Any engine speed down to the minimum “power on” operating speed
of 1600 rpm can be maintained by moving the lever aft from the FULL INCREASE position.
Minimum “power on” operating speed id obtained when the propeller lever comes in contact with
the detent (Figure 12). Movement of the propeller lever past the detent (1600 rpm) results in a
positive high pitch and and engine speed of approximately 700 rpm. Movement of the propeller
lever past the detent with power on is prohibited in order to avoid the development of excessively
high internal cylinder pressures.
3.

Mixture Lever

The mixture lever located on the inboard face of each quadrant, controls the fuel-air ratio
delivered by the fuel control to the engine. The fuel control is not equipped with an automatic
mixture control. Movement of the mixture lever full aft to IDLE CUTOFF shuts off all fuel flow
at the fuel control. The mixture lever may be moved from IDLE CUTOFF to FULL RICH and
from FULL RICH to IDEL CUTOFF from either cockpit.
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Figure 12.

Engine Control Quadrant
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Figure 13.

Front Cockpit Left Side
32

Figure 14.

Rear Cockpit Left Side
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D.

STUDY QUESTIONS

1. Complete the following statement.
The power plant control quadrant provides the pilot control of engine ____________
____________, and selection of propeller ____________ and ____________. One is
mounted
on the ____________ sidewall of each cockpit.
2. List the two ranges of the throttle.
3. List the two ranges of the mixture lever.
4. Complete the following statement.
5. The propeller governor is located on the top of the____________ gearbox.

34

VIII. ELECTRICAL POWER SUPPLY SYSTEM
A.

INTRODUCTION
As T-34B Mentor student aviators, it is necessary for you to become familiar with the T-

34B electrical system. You must also become familiar with the location, operation, and purpose
of various components to be capable to operate the T-34B electrical system safely and effectively.
This lesson covers normal, emergency, and external power systems.
B.

LESSON TOPIC LEARNING OBJECTIVES
1.

Terminal Objective

Upon completion of this chapter, the student will demonstrate knowledge of the T-34B
basic electrical system characteristics.
2.

Enabling Objectives
1.

Describe the characteristics of the circuit breakers, relays and buses used in
the T-34B aircraft.

2.

State the location and purpose of the battery.

3.

Describe the characteristics of the battery.

4.

Explain the method of recharging the battery.

5.

Describe the battery compartment vent and drain system.

6.

State the location, purpose and operation of the battery switch.

7.

Identify the aircraft requirements for acceptance of external power.

8.

State the location and purpose of the DC generator.

9.

Identify the characteristics of the DC generator.

10.

Describe the location, purpose and operation of the generator switch.

11.

Describe the location and significance of an illuminated generator fault
light.

12.

State the purpose of external power.

13.

State the location of the aircraft external power receptacle.
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C.

14.

State the location and purpose of the voltmeter.

15.

Identify the DC power source applied to the DC bus with various voltmeter
indications.

DISCUSSION
The aircraft has a 28-volt direct-current electrical system. One 24-volt, 24-ampere-hour

battery supplies power to the electrical system until the output of the 30-volt, 75-ampere generator
is sufficient to close the reverse current relay allowing the generator to supply all current to the
system. The reverse current and generator control relay disconnect the generator from the circuit
when the voltage drops 4 volts below battery voltage (as during low rpm ground operation) to
prevent the battery from running the generator as a motor. The generator automatically cuts in at
900 rpm and reaches full rated output at 1,300 rpm. When insufficient current is generated to open
the generator failure light relay, the GEN FAILURE light on the right subpanel in each cockpit
remains illuminated. The electrical system also includes a carbon pile voltage regulator (which
maintains generator voltage from 27.7 to 28.5 volts), and switches for the generator and battery.
The battery circuit is connected to the system by a relay controlled by a master switch in
the front cockpit. The battery vent and drain system carries acid laden fumes and spilled electrolyte
out of the battery compartment and vent the fumes overboard. The main power source (battery,
external or generator) is fed to a common bus bar and each circuit coming off the bus bar has a
circuit breaker to protect it and uses the airplane structure for a common ground. Either the
generator or the external power unit recharges the battery.
The MNFC T-34B no longer has a main, or standby inverter to power the attitude indicator
(AI) or the directional gyro (DG). These instruments are now powered by an engine driven dry
vacuum pump. The turn needle instrument operates on direct-current.
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Figure 15.

D.

Electrical Power System Equipment Location

EXTERNAL POWER RECEPTACLE
For starting the engine or for the electrical ground checks, an external power source can be

connected to the external power receptacle on the right side of the engine compartment. With
external power plugged in, the main bus is energized regardless of battery switch position.
E.

BATTERY SWITCH
The battery is connected to the power distribution system through a two-position ON-OFF

BATTERY switch on the right subpanel in the front cockpit only. Placing the switch in OFF
removes battery power from the bus but does not affect generator operation. The switch should
be off while external power is connected.
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Figure 16.

Electrical System
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F.

GENERATOR SWITCH
In the event of generator failure, the generator can be disconnected from the system

electrically by a two-position ON-OFF generator switch on the right subpanel in the front cockpit
only. The switch is guarded ON.
G.

DC POWER SUPPLY SYSTEM INIDCATORS
A voltmeter on each instrument panel indicates generator output voltage.

Normal

indication is 27.7 to 28.5 volts.

No longer installed

Figure 17.

Right Subpanel Front Cockpit
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Figure 18.

Battery Vent and Drain System
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H.

STUDY QUESITONS
1.

Select the correct statements regarding the voltage regulator.
a. Can be manually adjusted by either pilot.
b. Provides reverse current protection if the generator output drops below
34V.
c. Provides overvoltage protection if generator output exceeds 34V.
d. Maintains generator output to 27.7-28.5 volts.

2.

Select the correct statements about the T-34B battery.
a. 24 VAC, 24 amp-hour.
b. 24 VDC, 24 amp-hour.
c. Produces explosive hydrogen gas.
d. Is a sealed, valve regulated lead acid battery.

3.

If the generator fails inflight, the pilot will see a ____________ light

41

THIS PAGE INTENTIONALLY LEFT BLANK

42

IX.
A.

ELECTRICAL SUBSYSTEMS

INTRODUCTION
As T-34B Mentor student aviators, it is necessary for you to become familiar with the T-

34B electrical subsystems. You must also become familiar with the location, operation, and
purpose of the various components to be able operate the T-34B electrical subsystems safely and
effectively. This lesson covers the starter and all interior and exterior lighting.
B.

LESSON TOPIC LEARNING OBJECTIVES
1.

Terminal Objective

Upon completion of this chapter, the student will demonstrate knowledge of the various
electrical subsystems characteristics.
2.

Enabling Objectives
1.

State the purpose of the engine starting system.

2.

State the location and purpose of the engine starter switches.

3.

Describe the purpose and characteristics of the engine starter.

4.

Identify the engine starter limitations.

5.

Identify the electrical power requirements for the interior lighting system.

6.

Describe the location and purpose of the cockpit lights.

7.

Describe the location and operation of the interior lights control panel.

8.

Describe the location and operation of the circuit breaker panel lights.

9.

Describe the location and operation of the utility lights.

10.

Identify the electrical power requirements for the exterior lighting system.

11.

Describe the location and operation of the landing light system.

12.

Describe the location and operation of the navigation lights.

13.

Describe the location and operation of the anti-collision lights.
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ENGINE START SYSTEM
The system consists of a starter switch, a starter relay, a starter and all the necessary wiring.

The direct-cranking electric starter is automatically engaged and disengaged by operation of the
PUSH and RELEASE button on the right subpanel. It is mounted behind the after engine baffle,
approximately in the center of the crankcase. It is a 13.5 volt, 120 ampere unit designed for use
with engines having a maximum piston displacement of 985 cubic inches. After a 15, then another
10 second start period, if the engine did not start either time, allow the starter to cool for 5 minutes.

Figure 19.
D.

Starting System

INTERIOR LIGHTING
Interior lighting in both cockpits is identical and each cockpit is equipped as follows: all

instruments are individually lighted, a light is installed over each console, and a utility light is
installed on the right sidewall. The instrument panel checklist and radio control panel are edgelighted.
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The controls for the interior lighting system consists of four rheostats on the right side
console in each cockpit which control all lighting in the cockpit except the utility light which has
a switch integral with its use. Each rheostat is OFF in the full counterclockwise position. Rotating
the rheostat clockwise first turn the lights on dim and then progressively increases them to full
brilliance.
E.

EXTERIOR LIGHTING
The exterior lighting system consists of the landing, navigation and anti-collision lights.

All exterior lighting is DC-powered and controlled from the front cockpit ONLY (with the
exception of the landing gear external position indicators, which are activated by the landing hear
system).
1.

Landing Lights

Left and right landing lights are turned on and off by two switches on the left console in
the front cockpit only. Each switch has three positions which are marked ON, OFF, and MOM
ON (momentary contact). When in the MOM ON position, the switch is spring-loaded to OFF.
2.

Taxi Light

The taxi light is controlled by an ON-OFF toggle switch on the right console in the front
cockpit only. The light is mounted in the nose (front of the aircraft).
3.

Navigation Lights

Operation of the navigation lights if provided by a three position toggle switch located
adjacent to the EXT MASTER switch. This switch is placarded BRIGHT-OFF-DIM and is used
to control the intensity of the navigation lights. Placing the switch in the OFF position cuts off dc
power to the navigation lights. With the navigation lights switch ON, the external gear-down
indicator lights will illuminate with the main wheels are fully extended.
4.

Anti-collision (Strobe) Lights

Two high-intensity white strobe lights, one on upper fuselage behind the aft cockpit and
one on the fuselage underside aft of the boost pump panel, are controlled by a two-position circuit
breaker type switch on the right console in the front cockpit. These high-intensity flashing lights
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are visible for greater distances than the conventional rotating beacon. Typically, the strobe lights
will be on prior to propeller rotation and until the propeller stops.

Figure 20.

Lighting Controls
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F.

STUDY QUESTIONS
1.

The starter system provides both ____________ ____________ and
____________ for start.

2.

The starter is limited to ________ seconds’ use.

3.

Which lighting rheostat will dim assorted lights when moved out of the OFF
position?

4.

The utility light gives a choice of what kinds of lighting?

5.

With one exception, all exterior lights are controlled from the
____________ cockpit.

6.

The landing lights will automatically extinguish when the landing gear is
raised. ____________ (True/False)

7.

What are the respective colors of the navigation lights?
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X.
A.

AVIONICS

INTRODUCTION
As T-34B Mentor student aviators, it is necessary for you to become familiar with the T-

34B avionics system. You must also become familiar with the location and operation of various
system components to be capable of operating your avionics equipment with maximum efficiency.
This lesson covers the interphone communications system (ICS) and all other communication and
navigation equipment.
B.

LESSON TOPIC LEARNING OBJECTIVES
1.

Terminal Objective

Upon completion of this chapter, the student will demonstrate knowledge of the various
avionics systems characteristics.
2.

Enabling Objectives
1.

State the purpose of and describe the cockpit interphone system.

2.

State the purpose and identify the characteristics of the very-high frequency
(VHF) radio.

3.

Identify the location of the components of the VHF radio.

4.

Describe the function of the VHF control panel switches.

5.

Identify the requirements for operating the VHF radio.

6.

State the purpose and describe the characteristics of the visual
omnidirectional range (VOR) receiver.

7.

State the location of the components of the VOR receiver.

8.

Describe the function of the VOR control panel components.

9.

Explain the operation of the VOR receiver.

10.

Explain the purpose and location of the Course Deviation Indicator (CDI),
IND-350.

11.

State the purpose and describe the components of the transponder system.

12.

Describe the function of the transponder control panel switches.
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13.

Explain the operation of the transponder.

14.

Explain the purpose and describe the Emergency Locator Transmitter
(ELT).

15.

Explain the operation of the ELT.

DISCUSSION
This section discusses communication, navigation, transponder, and emergency locator

transmitter (ELT) systems.
1.

Cockpit Interphone Communication System

With the Bendix/King KX-155 NAV/COMM unit, interphone operation utilizes a separate
ICS amplifier located on the right side of the aft cockpit. Once the radio MASTER switch is turned
on, interphone is activated by pressing the button on top of each throttle lever.
Intercommunication from one cockpit to another is accomplished by making use of the
audio portion of the COMM transmitter. The interphone system is so wired that when the
“INTERPHONE” button is pressed, a relay in the radio junction box (right side panel of the front
cockpit) connects the output of the audio section of the transmitter in use to the headsets. Since
the transmitter is not turned on by the action of the “INTERPHONE” button, no signal is radiated
from the aircraft. The interphone will operate in any position of the “TRANS” switch on the
control unit. While the interphone is in operation, the output of the receiver is muted to allow
interference-free interphone operation. An extra interphone switch is located at the base of the aft
cockpit throttle quadrant which can be used to prevent throttle lever interference.

Figure 21.

Radio Junction Box (left) and ICS Amplifier (right)
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2.

VHF Radio

The KX-155 COMM/NAV unit is mounted on the front cockpit right side floor. The unit
works in the frequency range between 118.000 and 136.975 MHz, and has a range of up to 50
miles. The antenna is a wire antenna located on top of the vertical stabilizer. The COMM portion
is on the left side of the unit

Figure 22.

KX-155 COMM/NAV Unit

Rotate the ON/OFF/Volume Control knob clockwise from the detented “OFF” position.
Power will be activated and the unit will be ready to operate. No warm up time is required. Squelch
can be disabled by pulling up on the Control knob.
A non-volatile memory stores the “active” (USE) and “standby” (STBY) frequencies
during power shutdown. So, when turned on, the “USE” and “STBY” windows will display the
same frequencies that were selected before shutdown.
Both the COMM and NAV frequency displays incorporate a “flip-flop” preselect feature
so that subsequent frequency selection can be ready in the STBY position. Odd frequencies for
COMM can be selected by pulling up in the inner COMM frequency selector knob.
The COMM transmit switch is located on each throttle lever half way down.
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3.

VOR Navigation Receiver

The KX-155 COMM/NAV unit also includes VOR / LOC receiver capability on the right
side of the unit.

It is used to receive navigational signals from VOR and localizer transmitter in

the frequency range of 108.0 to 117.95 MHz. Navigation signal reception work on a “line-ofsight” restriction, but can be up to 120 miles.
The navigation receiver antenna is a rigid “V-shaped” wire located on top of the vertical
stabilizer below the communication receiver antenna.
Navigation transmitter identification can be verified by listening to its Morse Code
identifier by pulling the “PULL INDENT” switch up on the NAV receiver.
4.

Course Deviation Indicator (IN-244A)

In VOR operation, the receiver provides the following information to the CDI: (1) left/right
deviation of the aircraft with respect to the preset course, (2) TO/FROM indication which informs
the pilot whether the course set on the indicator is a bearing to or from the station, and (3) a NAV
warning flag operation which informs the pilot of unreliable navigational signal reception.
5.

Transponder

A single transponder unit containing a built in altitude encoder is located in the front
cockpit instrument panel.

Figure 23.

Mode S Transponder Unit
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6.

Emergency Locator Transmitter

The NARCO ELT-10 Emergency Locator Transmitter System consists of a transmitter
with self-contained battery power package, a transmitter mounting bracket, and a fuselage
mounted antenna assembly.
The transmitter can be activated by the pilot in the front cockpit by placing the remove
switch to the ON position or when the transmitter switch is in the ARM (OFF) position by an
impact of the aircraft with sufficient force to trigger the impact switch in the transmitter.
The ELT-10, when activated, transmits a distinctive down swept tone signal on the 121.5
MHz VHF and 243.0 MHz UHF Guard Channel Frequencies for alerting monitoring stations and
aircraft to an aircraft in distress and to permit the monitoring stations to fix the position of the
aircraft by DF bearings. NOTE: Since ELTs have been mandated to switch to the 406 MHz
satellite monitoring system, 121.5 MHz and 243.0 MHz signals transmitted by the ELT-10 are no
longer monitored by the Coast Guard.

Figure 24.

Emergency Locator Transmitter
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D.

STUDY QUESTIONS
1.

How does the pilot turn on the power for the ICS system?

2.

The top button on each throttle lever pushed to utilize the ICS.
____________(True/False)

3.

Does the VOR panel display channels or frequencies? ___________

4.

Power to the audio panel amplifier is affected by the avionics master switch.
____________(True/False)

5.

When the transponder function selector is placed in the ALT position the
radar controller reads altitude only. ____________(True/False)

6.

Can the ELT be used outside of the aircraft?

7.

Either cockpit can transmit/receive on the VHF radio. ____________
(True/False)
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XI.
A.

DIRECTIONAL GYRO AND STANDBY COMPASS SYSTEM

INTRODUCTION
As T-34B Mentor student aviators, it is necessary for you to become familiar with the T-

34B gyro compass system. You must also become familiar with the location, operation, and
purpose of various components to be able to operate the T-34B gyro compass system effectively.
Your understanding of this lesson will enhance your ability to interpret cockpit instruments and
navigate safely.
B.

LESSON TOPIC LEARNING OBJECTIVES
1.

Terminal Objective

Upon completion of this chapter, the student will demonstrate knowledge of the T-34B
directional gyro and standby magnetic compass systems characteristics.
2.

C.

Enabling Objectives
1.

Describe the location, purpose and function of the directional gyro.

2.

Identify the gyro compass system power requirements.

3.

Explain the purpose and location of the magnetic compass.

4.

Describe the magnetic compass and its limitations.

DIRECTOINAL GYRO
The directional gyro, mounted in both cockpit instrument panels directly in front of the

pilot provides a stabilized indication of the magnetic heading maintained by internal gyroscopes
mounted in the instrument. Both indicators are powered by the vacuum system driven by a pump
mounted on the engine accessory drive. The internal gyroscope is susceptible to precession and
must be reset by dialing in the correct magnetic heading as determined from the wet compass.
D.

STANDBY MAGNETIC COMPASS
The standby (wet) magnetic compass, mounted in both instrument panel indicate the

aircraft’s approximate magnetic heading. Its purpose is as a standby, or backup compass should
the directional gyro (DG) fail. It is self-contained comprised of a nonferrous, liquid-filled bowl
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which contains a compass card, visible through a window in the bowl. Heading is determined by
a lubblerline on the window to the compass card. Its accuracy is greatly affected by maneuvering
of the aircraft.
E.

STUDY QUESTIONS
1.

To align the DG inflight you must be in level, unaccelerated flight.
____________(True/False)
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XII. ATTITUDE, TURN AND SLIP AND ACCELEROMETER SYSTEMS
A.

INTRODUCTION
As T-34B Mentor student aviators, it is necessary for you to become familiar with the T-

34B attitude, turn and slip, and accelerometer indicating systems. You must also become familiar
with the location, operation, and purpose of various components to be able to operate and interpret
these systems effectively. Understanding the operation and limitations of these systems is essential
to safe visual and instrument navigation.
B.

LESSON TOPIC LEARNING OBJECTIVES
1.

Terminal Objective

Upon completion of this chapter, the student will demonstrate a knowledge of the T-34B
attitude, turn and slip, and accelerometer indicating systems characteristics.
2.

C.

Enabling Objectives
1.

Describe the location, purpose and operating characteristics of the attitude
indicators.

2.

Describe the attitude indicator.

3.

State the purpose, location and operating characteristics of the attitude
gyroscope.

4.

Describe the location and method of operation of the turn and slip indicator.

5.

Explain the location and purpose of the recording accelerometer.

6.

Describe the interpretation of the recording accelerometer.

ATTITUDE INDICATOR (AI)
The attitude indicator provides the pilot with a visual reference of the aircraft's attitude

during all types of flight, including aerobatic and inverted flight. Attitude indicators are in the
center top of both instrument panels and receive power from the vacuum pump mounted on the
engine accessory drive. Pitch and roll are shown by motion of the indicator's sphere in relation to
a miniature aircraft.
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The horizon of the sphere is a white line. The upper half of the sphere, labeled CLIMB, is
gray while the lower half, labeled DIVE, is blue. Horizontal graduation lines are 5° apart. A bank
angle pointer is used in conjunction with a bank angle index and scale to indicate roll attitude.
1.

Pitch Trim Knob

A pitch trim knob located on the lower right face of the indicator is used to correct for
individual pilot height by raising or lowering the sphere's horizon line in relation to the miniature
aircraft.
D.

TURN AND SLIP INDICATOR
A turn and slip indicator, located in the lower center of the instrument panel in each cockpit,

is comprised of a self-contained electrically powered 24-28 VDC gyro linked to a mechanical
pointer needle, and an inclinometer consisting of a glass ball freely moving in a curved liquidfilled tube.
The indicator provides indication of standard rate turns of 3° per second and half-standard
rate at 1 1/2° per second.
The ball in the inclinometer indicates the relationship between the angle-of-bank and the
rate of turn by its position in relation to two white vertical lines (the center). In a practical
aerodynamic sense, the balance ball shows directly the longitudinal alignment of the aircraft.
Uncoordinated control inputs will cause the aircraft to fly in an unbalanced condition. This will
cause the balance ball to move left or right of center, indicating a slip or skid.
E.

RECORDING ACCELEROMETER
Only the front cockpit has a recording accelerometer which is "powered" by "G" force and

are located at the bottom of the instrument panel. Their purpose is to continuously indicate positive
and negative "G" loads on the aircraft, as well as recording maximum positive and negative Gs.
Each instrument has three pointers. The indicating pointer (the longest) indicates presently
applied "G" load, while the positive and negative pointers follow the indicating pointer to its
maximum travel. These recording pointers remain at the maximum load imposed and can only be
reset by depressing the reset knob in the lower left corner of the instrument. T-34B limits are +4.0
and -2.0 Gs.
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Figure 25.

F.

“G” Meter

STUDY QUESTIONS
1.

Where is the attitude gyro located? What is its power source?

2.

The pitch trim knob can
____________(True/False)

3.

What is the purpose and power of the turn indicator?

4.

What is the purpose and power of the slip indicator?

5.

What is the definition of a standard rate turn? A one-half standard rate turn?

6.

The accelerometer requires electrical power to operate. (True/False).
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XIII. PITOT STATIC SYSTEM
A.

INTRODUCTION
As T-34B Mentor student aviators, it is necessary for you to become familiar with the T-

34B pitot static system. You must also become familiar with the location, operation, and purpose
of various components to be able to interpret the pitot static instruments correctly. The pitot static
instruments consist of the airspeed indicator, altimeter, and vertical speed indicator (VSI).
B.

LESSON TOPIC LEARNING OBJECTIVES
1.

Terminal Objective

Upon completion of this chapter, the student will demonstrate a knowledge of the T-34B
pitot static system characteristics.
2.

C.

Enabling Objectives
1.

Identify the air inputs to the pitot static indicators.

2.

State the location and purpose of the pitot tube.

3.

Describe the purpose and operation of the pitot heater.

4.

Identify the precautions to be observed with the use of the pitot heater.

5.

State the location and purpose of the static ports.

6.

State the location, description and purpose of the airspeed indicator.

7.

State the location, description and purpose of the altimeters.

8.

State the location, description and purpose of the vertical speed indicator.

DISCUSSION
The pitot and static pressure systems supply pitot (impact) air pressure and atmospheric

(static) pressure to various instruments and components.
1.

Pitot

An electrically heated pitot tube on the leading edge of the left wing supplies pitot pressure
to the airspeed indicators in both cockpits. The heating element is powered by 28 VDC, is
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activated by a switch in the front cockpit, aft end of right console and is used to prevent airflow
restriction under icing conditions. Caution should be used if it is necessary to touch the pitot as
burn injury potential exists. Pitot heat should not be used on the ground except immediately prior
to takeoff as required. Overheating due to lack of cooling airflow will damage the unit.
2.

Static

Static ports on the left and right sides of the aft fuselage supply static or atmospheric
pressure. Pressure from the static ports is transmitted to the airspeed indicators, altimeters, and
vertical speed indicator (front cockpit only).
3.

Airspeed Indicator

Two airspeed indicators are provided, one on each instrument panel. They are pitot static
instruments and are calibrated to show indicated airspeed from 40 to 400 KIAS. Each indicator
has a red maximum limit mark on the glass dial cover of the indicator. This mark is a 219 knots.
D.

ALTIMETERS
Altitude is displayed in both cockpit pressure altimeters by a 10,000 foot counter, a 1000

foot counter, and a 100 foot drum. A single pointer indicates hundreds of feet on a circular scale,
with 50 foot center graduations. Below 10,000 feet a diagonal warning symbol appears on the
10,000 foot counter. At the right side of the altimeter face is the barometric pressure window,
which is used to correct for variations in sea level barometric pressure by means of a knob on the
lower left corner of the instrument.

Figure 26.

Altimeter
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Figure 27.

Figure 28.

Instrument Air System Perspective

Flight Instruments and Pitot-Static System
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1.

Altimeter Limits

When a field elevation check is made, the local barometric pressure is set into the window.
For instrument flight (IFR) the altimeter should agree within 75 feet of the field elevation.
E.

VERTICAL SPEED INDICATOR
A VSI is installed in the instrument panel of the front cockpit only and indicates the rate of

climb or descent of the aircraft based on the changes in atmospheric pressure. The indicator is
calibrated with 100 foot divisions from 0 to 1000 feet and 500 foot increments from 1000 to 6000
feet.
F.

STUDY QUESTIONS
1.

The ____________ uses pitot/impact air.

2.

For IFR flight the maximum allowable error in the altimeter is ________
feet.

3.

The altitude encoder is located in the ____________ cockpit
____________, receives ____________ power, and sends altitude data to
the ____________.
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XIV. BASIC FEATURES AND GROUND HANDLING
A.

INTRODUCTION
As T-34B Mentor student aviators, it is extremely important that you become familiar with

the basic features and ground handling requirements of the T-34B. You must also become familiar
with exterior dimensions and limitations of the aircraft. Compliance with limitations is essential
to conducting safe ground and flight operations.
B.

LESSON TOPIC LEARNING OBJECTIVES
1.

Terminal Objective

Upon completion of this chapter, the student will demonstrate knowledge of the T-34B
basic features and ground handling.
2.

C.

Enabling Objectives
1.

State the reasons why solo flight is permissible from the front cockpit only.

2.

Recognize the exterior dimensions of the T-34B.

3.

Recall the maximum allowable gross weight for takeoff and landing.

4.

Select the maximum allowable airspeeds for operation of the landing gear
and flaps.

5.

Identify the maximum allowable "G" loads at maximum gross weight.

6.

State the maximum deflection of the nose gear and the reason for the
limitation when towing the aircraft.

7.

Describe normal weather securing procedures and tie-down points.

DISCUSSION
The T-34B aircraft is an unpressurized two-place, tandem cockpit, tricycle gear, low wing,

single-engine monoplane manufactured by Beech Aircraft Corporation.
1.

Solo Flight

Dual flight controls and instrumentation necessary for flight are provided in both cockpits.
Solo flight shall be accomplished from the front cockpit only due to safety of flight items not
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present in the rear cockpit and adverse effect on weight and balance. The following list summarizes
the differences between the two cockpits.

FRONT COCKPIT ONLY
Navigation and Strobe Light Switches
Emergency Locator Transmitter
Pitot Heat Switch
VHF Radio
Engine Inlet Bypass Door Handle
Landing Gear Manual Extension Handle
Parking Brake
Avionics Master Switch
Outside Air Temperature Gauge
Landing Lights Switches
Control Lock
Cockpit Environmental Control
Friction Lock Knob
2.

REAR COCKPIT ONLY
First Aid Kit

Exterior Dimensions

Overall dimensions of the aircraft are:
Wingspan 32 feet, 9 7/8 inches
Length 25 feet, 10 4/5 inches
Height (average) 9 feet, 7 1/5 inches
3.

Maximum Gross Weight

Takeoff and landing weight 2985 lbs.
4.

Maximum Allowable Airspeed

219 Knots Indicated Airspeed (KIAS)
5.

Landing Gear

Extend 110 KIAS
Flight 110 KIAS
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6.

Flaps

Extend 110 KIAS
Flight 110 KIAS
7.

Canopy Open

Only one canopy open at a time
NOTE
Always check airspeed before actuating gear or flaps in flight.
8.

Maximum Allowable "G" Loads (at 2985 lbs.)

2.0 Negative Gs, 4.0 Positive Gs. This was the limit set by the U.S. Navy while this
aircraft was used for primary pilot training. NOTE: The FAA AFM lists aerobatic limits
of 3.0 Negative Gs and 6.0 Positive Gs. It would be wise to adhere to the former,
though, as the reduced limits have kept this aircraft safer from higher cyclic load stress
over time. Repeated cyclic loads can have a cumulative effect.
9.

Towing

Towing lugs are provided on the lower torque knee fitting on the nose strut to permit towing
by hand or a suitable vehicle with tow bar. The nose gear is marked to indicate the turn limits for
towing purposes.
10.

Securing

The proper steps for securing the aircraft must be based on the time the aircraft will be left
unattended, the aircraft weight, expected wind conditions, and the anticipated availability of
personnel.
Normal weather:
Control lock installed
Chock main wheels fore and aft
Tie-downs attached, one under each wing and one under the empennage
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D.

STUDY QUESTIONS
1.

Complete the following statement:
Solo flight is permissible from the____________ cockpit only, due to
certain of ____________________ items not in the aft cockpit.

2.

Complete the following:
a. Wingspan ________
b. Length ________
c. Height average ________

3.

Select the maximum allowable gross weight for takeoff and landing.
a. 3003 lbs.
b. 1297 lbs.
c. 4000 lbs.
d. 2985 lbs.

4.

Write the maximum allowable airspeed of the T-34B:

5.

Write the maximum allowable airspeed for operation of:
a. Landing gear
(1) Extend ________
(2) Retract ________
b. Flaps
(1) Extend ________
(2) Retract ________

6.

Select the maximum allowable “G” loads which may be imposed on the T34B:
a. -4.5, +2.3
b. +4.5, -2.3
c. +4.0, -2.0
d. -4.3, +2.5
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XV. CANOPY/COCKPIT FURNISHINGS
A.

INTRODUCTION
As T-34B Mentor student aviators, it is necessary for you to become familiar with the T-

34B canopy and cockpit furnishings. You must also become familiar with the location, and
operation of various components, both on the canopy and in the cockpit. Essential safety of flight
items are only in the front cockpit of the aircraft. Thorough knowledge of their operation may save
your life.
B.

LESSON TOPIC LEARNING OBJECTIVES
1.

Terminal Objective

Upon completion of this chapter, the student will demonstrate knowledge of the T-34B
canopy and cockpit furnishings.
2.

C.

Enabling Objectives
1.

Identify the three sections of the canopy.

2.

Identify the side of the aircraft used for normal entrance and egress.

3.

Describe the normal operation of the canopy.

4.

Describe the method of adjusting the pilot's seat.

5.

Identify the components of and describe the adjustment and operation of the
restraint harness.

6.

State the location of the first aid kit, Solo Flight Checklist, Landing
Checklist, map case, and clock.

DISCUSSION
The canopy, exclusive of the windshield, is in three sections: a manually operated sliding

section over each cockpit and a rigid center section. Each sliding section opens aft and can be
operated independently.
Normal entrance into and egress from both cockpits is made from the left wing, since the
locking handles are on the left side only.
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Figure 29.

Canopy Handles
Rendered INOP

1.

Normal Operations

Normal operation of the canopy is by use of locking handles located on the forward left
side of each moveable section. Exterior/interior handles are mounted on a common shaft and are
rotated forward to lock, aft to unlock. Each canopy must be manually locked closed, but
automatically locks in the full open position. Each overhead assist handle unlocks the respective
canopy from the open position only and is located on the forward center of the moveable section.
Interior assist handles provide no lock/unlock action and are located on the right side of each
moveable section.

70

2.

Emergency Operation

The Emergency Canopy Open System has been disabled, therefore the interior emergency
handle and the external emergency handle are rendered inoperative for the MNFC T-34B. The
manual handles on the outside of the both canopies function normally.
3.

Personnel Equipment

Seats in each cockpit are adjustable 5 inches vertically in 1-inch increments by pulling up
on the spring-loaded handle on the right side of each seat. There are no horizontal adjustments of
the seat. Seat-to-pedal adjustments are accomplished with the rudder pedal crank.
The restraint harness holds the pilot in the seat by an integrated harness assembly consisting
of lap belts and shoulder straps attached to an inertial reel lock that are all a part of the seat. All
of the belts/straps lock into a common four-point padded buckle. Release from the harness
assembly is accomplished by lifting up on the buckle lock handle.
All belts/straps are adjustable. The shoulder harness inertia reel is locked or unlocked by
movement of the lock handle (forward and aft movement) on the left of the seat. When unlocked
(aft) the inertia reel allows pilot mobility, but will provide restraint in the event of rapid linear
deceleration.
4.

Miscellaneous Equipment

A map case is installed in the front cockpit on the aft end of the right consoles. A first aid
kit is located on a shelf behind the aft seat. A Landing Checklist is located on the left side of each
cockpit instrument panel. A Solo Flight Checklist is mounted on the right side of the instrument
panel in the aft cockpit. The front cockpit contains a spring-wound clock that incorporates a stopwatch feature.
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D.

STUDY QUESTIONS
1.

Can the overhead assist handle unlock the canopy when in the forward and
locked position?

2.

When unlocked, the inertial reel allows the pilot ____________, but will
provide ____________ in the event of a ___________ ____________
deceleration.

3.

What is the power source for the clock in the front cockpit?
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XVI. FLIGHT CONTROL SYSTEMS
A.

INTRODUCTION
As T-34B Mentor student aviators, it is necessary for you to become familiar with the T-

34B flight control system to be capable of controlling your aircraft in flight. As wheels of an
automobile control the direction of movement of that automobile, so do the surfaces of the aircraft
control the aircraft's direction of movement through the air.
B.

LESSON TOPIC LEARNING OBJECTIVE
1.

Terminal Objective

Upon completion of this chapter, the student will demonstrate knowledge of the T-34B
flight controls system characteristics.
2.

Enabling Objectives
1.

Describe the primary flight control system.

2.

Describe the location, purpose, and method of control for each of the flight
control surfaces.

3.

State the location and purpose of the rudder pedals and control stick.

4.

Describe the location, purpose, and method of operation of the flight control
lock.

5.

Identify the secondary flight controls.

6.

State the purpose of and describe the trim tabs.

7.

Describe the trim tab control quadrant and its method of operation.

8.

Describe the location and method of operation of the elevator trim tabs.

9.

Describe the location and method of operation of the rudder trim tabs.

10.

Describe the location and method of operation of the aileron trim tabs.

11.

State the purpose and characteristics of the wing flap system (auxiliary
flight controls).

12.

Describe the major components of the wing flap system.

13.

State the location and method of operation of the flap lever.
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C.

DISCUSSION
The primary flight controls (rudder, elevators, and ailerons) provide the pilots a means of

controlling the aircraft from either cockpit by a conventional stick and rudder system. All control
surfaces are connected to the cockpit controls by cable/push-pull rods. There are no power-boosted
controls. Trim tabs on all control surfaces (except the right aileron) are mechanically adjusted
from either cockpit. Rudder pedals (which incorporate toe-actuated brakes) are suspended from
the rudder pedal arms and are adjustable forward and aft.
The rudder is hinged to the aft edge of the vertical stabilizer, is controlled by the rudder
pedals, and causes the aircraft to yaw around the vertical axis. The elevators are attached to the
aft edge of the horizontal stabilizer, are controlled by the control stick and cause pitch by
movements around the lateral axis. The elevator control horn has bobweights and springs, which
provide stability and a positive feel (feedback) to the stick. The ailerons, located at the aft edge,
outboard portion of each wing, are controlled by the control stick and cause roll around the
longitudinal axis.
1.

Pilot-Operated Controls

Movement of the rudder pedals results in nose movement (yaw) left or right, i.e., left pedal
forward results in nose left movement (yaw). The control stick is pivoted at the lower end on the
cockpit floor and can be displaced any direction from vertical neutral. Movement left/right causes
the aircraft to roll left/right and forward/back stick pressure causes nose down/up pitch.
2.

Rudder Pedal Adjustment

The position of the pedals is adjustable to compensate for pilot height difference. A hand
crank at the bottom of the instrument panel will adjust the pedals fore and aft without affecting the
setting of the rudder.
3.

Control Lock

The control lock, located in the front cockpit, is used to secure the control surfaces. It is a
rectangular brace pivoted at two points forward and held against the floor by a spring-loaded latch
assembly. To engage the lock, release the deck latch, center the stick and adjust the pedals slightly
aft of full forward. Place the control lock on the hook on the forward side of the stick, and adjust

74

the pedals forward. With the lock engaged, the rudder should be aligned with the vertical
stabilizer, the elevators full down, and the ailerons neutral. To unlock, reverse the procedure.
D.

SECONDARY FLIGHT CONTROLS
Secondary flight controls consist of trim tabs. They affect flight characteristics and are

adjusted by the pilot.
1.

Trim Tabs

Trim tabs allow the pilot to correct an unbalanced flight condition without exerting
continuous pressure on the primary controls. They are small moveable tabs on the trailing edge of
each primary control surface.
2.

Trim Controls

Trim tab controls are located at the forward end of the left console in both cockpits. Position
of the rudder trim knob, elevator control wheel and aileron control wheel present a logical display
for use. Rotation of trim knob or wheels will effect movement of the trim tab through chain and
cables and push-pull tubes and will move controls in both cockpits simultaneously. The rudder
trim tab knob incorporates a numbered circular scale representing degrees of deflection. Elevator
and aileron trim tab wheels utilize an adjacent plastic window indicating degrees of deflection.
3.

Elevator Trim Tabs

As the trim control is moved in the cockpit, the trim tabs will move up or down accordingly.
With movement of the control stick and elevator, the elevator tabs will remain in their adjusted
position in relation to the elevator.
4.

Rudder Trim Tab

When the rudder trim tab knob is set "0," the tab is aligned with the rudder. Rotating the
trim tab knob deflects the trim tab and the rudder is deflected in the desired direction. Moving the
rudders with the pedals causes the tab to move in the same direction, thereby creating artificial
feedback or feel. This is referred to as antiservo action.
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5.

Aileron Trim Tabs

When the aileron trim tab wheel is set at "0," the left trim tab is aligned with the trailing
edge of the left aileron. The right tab is set by the manufacturer or maintenance action, and is not
adjustable. Both ailerons move due to mechanical connection. When moving the ailerons with the
control stick each trim tab moves in the opposite direction (lag) of its aileron, acting as a lever to
assist the aileron movement. This is referred to as servo action.

Figure 30.

Moveable Surfaces
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E.

AUXILIARY FLIGHT CONTROLS
Wing flaps are high-lift devices used to increase lift during low speed flight. The T-34B

utilizes slot type flaps which are attached to the trailing edge of the wing near the root. The flaps
are operable from either cockpit and a flap position indicator labeled in percent is located on the
left side on each instrument panel. The flaps will extend or retract electrically in approximately
10 seconds. A 28-volt DC flap motor is controlled by a three-position airfoil-shaped lever located
on the left sidewall in both cockpits. Limit switches in the left wing cut power to the motor when
the flaps are fully extended or fully retracted. Raising the lever to UP retracts the flaps, depressing
the lever to DN extends them, and placing the lever in the center OFF position will stop flap travel
at an intermediate position. (OFF is not normally used.) No emergency system is provided for flap
operation in the event of a complete electrical failure.
The flap indicator located on the left side of the instrument panel will indicate the flaps'
position as a percent of full flaps (30°). Full up = 0% and full down = 100%. Flap indication is
taken from the left flap.
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F.

STUDY QUESTIONS
1.

With the flight control lock engaged, the rudder is ____________ with the
vertical stabilizer, the elevators are __________ ______ and both ailerons
are neutral.

2.

The flaps have an emergency
____________(True/False)

3.

The trim tabs allow the pilot to correct an unbalanced ____________
condition without exerting a continuous pressure on the ____________
controls.

4.

The rudder trim tab provides ____________ ____________ action, while
the aileron trim tabs provide ____________ action.

5.

Which aileron trim tab can be adjusted by the pilot? ____________
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electrical

backup

system.

XVII. LANDING GEAR SYSTEM
A.

INTRODUCTION
As T-34B Mentor student aviators, it is necessary for you to become familiar with the T-

34B landing gear system. You must also become familiar with the location and operation of
various components of the landing gear system. Thorough knowledge of electrical and manual
operation of the landing gear system is essential to conducting safe ground and flight operations.
B.

LESSON TOPIC LEARNING OBJECTIVES
1.

Terminal Objective

Upon completion of this chapter, the student will demonstrate a knowledge of the T-34B
landing gear system characteristics.
2.

Enabling Objectives
1.

Describe the landing gear system and its operation.

2.

Explain the location, purpose, and servicing requirements of the landing
gear shock struts.

3.

State the location and purpose of the scissors assembly.

4.

State the location and purpose of the nose gear centering pin.

5.

State the location and purpose of the shimmy dampener.

6.

Describe the location, purpose, and physical features of the landing gear
control handle.

7.

Describe the location, purpose, and physical features of the landing gear
motor.

8.

State the location and purpose of the landing gear gearbox.

9.

Describe the characteristics of the retract/push-pull rods, "V" braces and
drag/side braces.

10.

State the location and purpose of the landing gear doors.

11.

Describe the operation of the inboard main landing gear doors.

12.

Explain the purpose and method of operation of the landing gear downlocks.
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C.

13.

State the purpose and describe the landing gear uplocks.

14.

Explain the purpose and components of the landing gear warning system.

15.

Explain the conditions that energize the warning system.

16.

Describe the method of silencing the warning horn.

17.

Explain the purpose of the landing gear safety switches.

18.

State the location and purpose of the landing gear position indicators.

19.

State the location and purpose of the external down indicators.

20.

State the number, method of operation, and function of the landing gear
position switches.

21.

Describe the components and operation of the landing gear emergency
extension system.

DISCUSSION
The landing gear system (Figure 31) is an electrically operated, fully retractable, tricycle

type landing gear. The main gear retracts inboard into the wings and the nose gear retracts aft into
the fuselage. The landing gear system is actuated by a single reversible DC motor and gearbox
mechanism which is located under the front cockpit. The gear will normally retract in 7-9 seconds,
with 12 seconds being a maximum.
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Figure 31.
1.

Landing Gear Retract System

System Operation

When the landing gear handle is moved to the UP or DOWN position, motion of the gear
is achieved by action of the DC motor and gearbox mechanism through a push-pull rod to each
main gear V-brace and the nose gear V-brace. The V-braces further connect to a side brace on the
main gear and a drag brace on the nose gear which then further connects to each landing gear shock
strut. The gearbox, providing mechanical advantage to the DC motor, transmits motion to the
linkage mechanism moving the gear to the extended or retracted position.
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2.

Limit Switches

The landing gear limit switches are dual-function, micro type switches mounted on the
landing gear gearbox located under the floor in the front cockpit. The switches are referred to as
up-limit or down-limit switches, depending on their function. When the landing gear are up and
the inboard gear doors are closed the up-limit switch cuts power to the electric gear motor. When
the gear is down and the inboard gear doors are closed the down-limit switch cuts power to the
landing gear motor.
3.

Landing Gear Shock Struts

The landing gear shock struts are the hydraulic/pneumatic type using hydraulic fluid and
nitrogen gas to cushion landing shocks. The main gear shock struts (Figure 32) should have 3
inches (approximately four fingers) of oleo showing, and the nose gear shock strut (Figure 32)
should show 3-5 inches of oleo. These items should be checked on preflight with full fuel cells.
4.

Scissors

Scissors extend forward and connect the inner barrel to the outer barrel on the main and
nose gear struts. The main landing gear shock strut scissors keep the main wheels aligned with the
aircraft's longitudinal axis (fore and aft). On the nose gear, the shock strut scissor connects to a
collar that allows the nose strut to pivot when taxiing.

Figure 32.

Landing Gear
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5.

Nose Gear Centering Pin

The nose gear centering pin, located on the right side of the nose landing gear shock strut
returns the nose wheel to the center position as it is retracted, allowing the wheel to fit into the
wheel well. It also keeps the nose wheel centered when the shock strut is extended and the aircraft
is airborne to allow for a smoother touchdown upon landing. The centering pin only works when
there is no weight on the nose wheel and the strut is extended.
6.

Shimmy Dampener

The shimmy dampener (Figure 32) is a small shock absorber located on the left side of the
nose landing gear shock strut that dampens out nose wheel vibrations during takeoff or landing.
7.

Main and Nose Gear Fairing Doors

The main and nose gear fairing doors, which coincide with the gear movement, finalize the
covering of the gear wheel wells when retracted to provide a smooth aerodynamic surface. When
the gear is lowered actuating rods from the landing gear gearbox open the main gear inboard doors,
the main gear extends into place, and the actuating rods close the doors. When the gear is raised,
the reverse occurs. The main gear fairing doors attached to the strut move up and down with the
strut. The nose gear fairing doors consist of a panel attached to the nose gear strut, and doors on
the left and right side of the wheel well. These doors are closed by the movement of the nose strut
itself, and opened by the opposing spring action of a torque tube as the strut begins to exit the
wheel well.
8.

Downlocks

No downlocks are provided since the offset or over center pivot of the linkage provides a
geometric locking effect when fully extended. The linkage is also spring loaded to the offset
position.
9.

Uplocks

Uplocks are used to prevent unintended movement of the landing gear out of the wheel
well (landing gear "sag" or "creep"). The nose and main gear are held in the retracted position by
mechanical advantage and a positive uplock. On the main gear the positive uplock is held in
position by a cable attached to the main landing gear inboard door and removed by opposing spring
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action. On the nose gear the uplock consists of an uplock receptacle (hole in an aft facing metal
tab) at the bottom of the shock strut and a torque tube operated by the landing gear gearbox. When
the gear retracts, the torque tube rotates a latch (hook) into the uplock receptacle, locking the nose
gear in the up position. Initial movement of the gearbox when extending the gear removes the latch
and allows the nose gear to move downward.
10.

Landing Gear Handle

The landing gear handle (Figure 33), located on the left subpanel in each cockpit, is made
of clear plastic formed in the shape of a wheel with a red warning light inside. The red warning
light illuminates the entire handle any time the landing gear position does not agree with the
position of the handle or an inboard main landing gear door is not securely latched. Moving the
handle UP or DOWN activates a switch, which controls the reversible DC electric motor that
retracts or lowers the landing gear. A one-second time delay is provided in the landing gear circuit
to protect the actuating system from damage in the event of a reversal caused by moving the
landing gear handle in the opposite direction while the gear is in transit.

Figure 33.
11.

Landing Gear Handle

Safety Switches

A rotary type safety switch (Figure 32) is attached to each shock strut of the three landing
gear. The switch located on the right main strut prevents the gear from accidentally being raised
while the aircraft is on the ground. This switch, actuated by the weight of the aircraft compressing
the strut, renders the gear up control circuit inoperative. The safety switch connected to the left
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main strut activates the audio gear warning system and illuminates the WHEELS light and the red
light in the gear handle if the landing gear handle is moved to the UP position while on the ground.
12.

Position Indicator Switches

Position indicator switches are micro type switches located in the wheel wells. These
switches activate the gear position indicators in each cockpit and the external down position
indicator lights.
D.

LANDING GEAR WARNING SYSTEM
The landing gear warning horn is located on the upper side of the beam assembly on the

right side of the aircraft just aft of the pilot’s seat in the forward compartment. The warning horn
will blow in flight when the landing gear is not fully extended and the throttle retarded to a range
of 18” to 12” of MAP. When the airplane is resting on the ground and the landing gear control
switch is placed in the “UP” position, the warning horn will also blow.
The horn is controlled by the switch located on the left strut or the throttle warning horn
switch, operated by the throttle control. There is a warning horn silencer switch located at the
control quadrant in the forward cockpit to silence the horn if desired.
1.

Position Indicator

The position of the landing gear is shown by three individual indicators, one for each gear,
located on the instrument panel in both cockpits, lower left side, just to the right of the gear handle.
Each indicator can display any one of following three conditions.
1. Cross-hatching (barber pole) related gear is in any unlocked position (gear in transit, not
down and locked or not up and locked) or the electrical system is not energized.
2. The word UP displayed - related gear is up and locked.
3. A wheel symbol displayed - related gear is down and locked.
White lights installed just forward of each main gear wheel well and to the left of the nose
gear wheel act as external gear down indicators and aid in determining gear position from outside
the aircraft. They are activated by the DOWN position switch in each wheel well and illuminate
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only when the related gear is down and locked. As soon as the landing gear is retracted, the position
switch opens a circuit and extinguishes the light.
2.

Landing Gear Emergency Extension System

The landing gear can be manually lowered, if necessary, with the emergency landing gear
crank (Figure 34) located on the right sidewall in the front cockpit. The crank, when engaged,
drives the normal gear actuation system mechanically through a flexible shaft.

CAUTION
The landing gear emergency extension system is designed and
stressed only for extension and must NEVER be used to retract the
gear.
3.

External Gear Down Indicator Lights

To aid in determining gear position from the ground at night, a white light is installed on
the underside of each wing just forward of each main wheel well. Each light illuminates only
when the related gear is down and locked and the navigation lights switch is ON. No external
indicator light is installed for the nose gear.
4.

Landing Gear Emergency Retract Switch

The landing gear emergency retract switch located on each instrument panel, is used for
emergency retraction of the gear while the aircraft is on the ground. The switch is a two-position
UP and DOWN switch and is safetied in the DOWN position. When the switch is moved to UP
position, the ground safety switch is bypassed and the gear will retract. The switch will only be
operative when external power is applied or either the batter switch or the generator switch is ON
and supplying dc power to the switch.
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Figure 34.

Landing Gear Emergency Extension
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E.

STUDY QUESTIONS
1.

The landing gear is actuated by a ____________-speed reversible
____________ VDC motor.

2.

The landing gear strut contains ____________ gas.

3.

State the purpose of the shimmy dampener.

4.

Each landing gear incorporates a rotary type safety switch that is activated
when the strut is compressed or extended.
a. When the aircraft is on deck the ____________ gear safety switch
disables the gear up control.
b. The ____________ safety switch completes a circuit to a warning horn
and to the flashing warning light.

5.

The pilot may move the landing gear handle in the opposite direction when
the landing gear is in transit. ____________ (True/False)

6.

The pilot may not retract the landing gear with the emergency extension
system. ____________ (True/False)

7.

The main landing gear scissors keeps the main landing gear ____________
fore and aft.
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XVIII.

A.

COCKPIT HEATING, VENTILATING AND WINDSHIELD
DEFOGGING SYSTEMS

INTRODUCTION
As T-34B Mentor student aviators, it is necessary for you to become familiar with the T-

34B cockpit heating, ventilating, and windshield defogging system. You must also become
familiar with the location, and operation of various controls and components of the system in order
to maintain a safe and comfortable environment inside the cockpit.
B.

LESSON TOPIC LEARNING OBJECTIVES
1.

Terminal Objective

Upon completion of this chapter, the student will demonstrate knowledge of the T-34B
cockpit heating, ventilating and windshield defogging system characteristics.
2.

Enabling Objectives
1.

State the purpose of the cockpit heating and ventilating systems.

2.

Recall the sources of air for cockpit heating and ventilation.

3.

State the changes in cockpit environment that occur by varying the position
of the environmental control levers.

4.

Describe the location and purpose of the heating and ventilating system
components.

5.

Describe the results obtained in the heating and ventilating system by
varying the position of the environmental control lever.

6.

State the location and purpose of the air duct over temperature warning
system.

7.

Describe the location, purpose, and method of operation of the aft cockpit
ventilation system.

8.

Describe the location, purpose, and method of operation of the windshield
defog system.
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C.

DISCUSSION
This system supplies heated ram air through a system of ducts for cockpit heating,

ventilation and windshield defogging. Cold ram air is picked up through the engine compartment
air intakes and routed into heater exhaust shrouds. Ventilating air enters through the cold air
intakes in each wing leading edge and is directed to the manually controlled air mixer values. After
passing through the exhaust shrouds, the headed ram air enters the manually controlled hot air
overflow values which regulate the flow reaching the air mixer values by dumping excess hot air
overboard. The hot air is mixed with cold air at the air mixer values and the resultant tempered air
enters each cockpit through two adjustable air outlets on each cockpit side wall. Tempered air is
also routed to the individual foot warmer outlets at the forward and aft rudder pedals and to the
windshield defogging system.
1.

Heating and Ventilation System Controls

The COCKPIT COLD AIR handle operates the air mixer value to regulate cold air flow,
and the COCKPIT HOT AIR handle regulates hot air flow through the hot air values. With the
handles full-out, all air flow is shot off. A satisfactory air flow and temperature is obtained by
adjusting both handles in for the desired condition. Rotating each handle locks it in position. The
cockpit air outlet diffusers may be turned to direct the air flow into the cockpit as desired, but
cannot be turned off. No separate control or diffuser is installed for the foot warmers or for
windshield defogging.
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Figure 35.

Heating and Ventilating System
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D.

STUDY QUESTIONS
1.

Write the sources of air for cockpit heating and ventilating.

2.

Write the location and purpose of the cockpit environmental control
handles.
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XIX. WHEEL BRAKE SYSTEM
A.

INTRODUCTION
As T-34B Mentor student aviators, it is necessary for you to become familiar with the T-

34B wheel brake system. You must also become familiar with the location and operation of various
components in order to maneuver the aircraft safely and effectively on the ground.
B.

LESSON TOPIC LEARNING GUIDES
1.

Terminal Objective

Upon completion of this chapter, the student will demonstrate knowledge of the T-34B
wheel brake system characteristics.
2.

C.

Enabling Objectives
1.

Describe the type and purpose of the wheel brake system.

2.

Describe the components of the wheel brake system.

3.

Describe the operation of the wheel brake system.

4.

Describe the components and operation of the parking brake system.

5.

Explain the safety restriction placed on the parking brake system.

HYDRAULIC BRAKE SYSTEM
A single disc brake on each main landing gear axle is operated by depressing the respective

rudder tow brake pedal in each cockpit. Master cylinders of the compensating barrel type are
installed on each rudder pedal and shuttle valves are used between the forward and aft pedal
systems to close the unused hydraulic lines. A fluid reservoir, mounted after of the firewall,
provides fluid for the master brake cylinders.
1.

Parking Brake

The parking brake control knob is located on the right forward instrument subpanel. This
control know actuates a parking brake value mounted just forward of the control panel on a
structural member.
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2.

Wheel Brake Assembly

A floating steel disc, keyed to the wheel, a housing assembly, containing a pressure
cylinder with a piston assembly and a movable lining and an anvil assembly with a stationary
lining make up the wheel brake assembly. The fluid pressurizes the brake actuating cylinder as a
master cylinder is depressed causing the piston in the actuating cylinder to press the movable lining
against the disc. The disc is forced laterally against the stationary lining in the anvil, causing
braking action on the disc.

Figure 36.

Wheel Brake System
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D.

STUDY QUESTIONS
1.

Can either pilot set the parking brake?

2.

Which pilot will control the brakes?

3.

Under which two conditions should the parking brake not be set?

4.

What type of fluid is used in the brake system?
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