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INTRODUCTION
From around the world, there has probably been no
other airplane more admired or utilized that the
Douglas DC-3. We share the admiration and
respect for this airplane that has held a major role
in shaping the course of aviation as we know it.
We have taken considerable time and effort to restructure and organize all of the material that we
have been able to find concerning the DC-3. All of
this material is for educational purposes only. We
have created manuals, checklists, and review
guides, all of which are available on our web site.
We hope that you find these materials both useful
and interesting. Best of all, they are free. Here is
some more information that you might find useful.

GENERAL
You bought a DC-3? We did! And we get asked
this a lot: Why? First of all, we love airplanes. The
DC-3 is the airplane of all airplanes as far as we are
concerned. But it was only just a few years ago
that we were presented with the opportunity to buy
a DC-3 and conduct training in it. Since we already
owned an Aviation Training Center, the DC-3
complemented the training and consulting services
that we already offered. We are always amazed at
the number of people from around the world that
still hold this aircraft type as their all-time favorite
airplane. The DC-3 as a type of airplane has now
entered the final years of its existence and has
traveled almost a full airplane life cycle.

YOU WROTE THE BOOK?
Kind of…As old as the airplane is, one of the first
things that we discovered when we first started to
operate the airplane was that the books, manuals,
and checklists were every bit as old as the airplane
itself. There are a lot of old books around, but they
all had pages that were cracked and yellowed, the
diagrams were weak, and they just were not in
good shape. Some diagrams had been photo
copied so many times that they just weren’t legible
any more. So we set to work. We collected every
book, checklist and maintenance manual that we
could find on the DC-3. If you are missing your
manual, we probably have it here! We read them,
took them apart, and combined them. The process
took the better part of two years to complete. What
we ended up with is a combination of all the books
presented in a simplified and standardized format.
Douglas DC-3 GTM
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We call this book the DC-3 Ground Training Manual
or “GTM”. The GTM includes descriptions and
information about all systems on the Douglas DC-3.
The completed book is now on file at our facility.
As we come across changes or improvements, we
will make those changes and post the new copies
on the web. If you find any information that is not
accurate or could be improved, please contact us
and suggest your changes.
Next, we used the very specific guidance found in
the FAA publication - FAA-S-8081-5D: AIRLINE
TRANSPORT PILOT AND TYPE RATING
PRACTICAL TEST STANDARDS for DC-3 training
and ratings. Since this book is the backbone of all
training and check rides for our part 91 training
operation, we built a special book based on this
FAA publication that we call our DC-3 Flight
Training Manual or “FTM”. Both the GTM and the
FTM are available in PDF format on our web site.
All of the checklists and the other related study and
reference materials are always posted on our web
site at: www.theDC-3network.com
You can always determine if you have a current
copy of all of the material by comparing the date in
the upper right hand corner of your current copy
against the date for each section as posted on the
web. If your version is not what is posted, simply
download that particular section and replace it in
your book with the current section.
Next, since we are primarily using our Douglas
DC-3 as a training aircraft, we had to obtain an FAA
deviation to FAR part 125. We completed that
process and it is also on file at our Training Center.
If you have a DC-3 and need help with this area, we
can help you obtain yours.
Next came the AAIP. If you are not familiar with
this abbreviation, it stands for “Approved Aircraft
Inspection Program”. An FAA approved AAIP is
required to be on file with the local FSDO prior to
operating a DC-3. We looked around and found
several active DC-3 AAIP programs. The
documentation on each was old and typewritten.
We took the time to blend the best of all the AAIP
programs for the DC-3s that we could find and built
our own. Our AAIP is now all computerized and
has been approved by our local FSDO. If you need
help with your AAIP, we would be glad to help you
build a customized AAIP for your airplane or your
operation.
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SOME HISTORY!
In the early days of aviation, airplanes were built
out of the material that was most readily available:
Wood! Wood and fabric formed the framework of
all airplanes from the first flight in 1903 all the way
up until the point that it just didn’t work anymore.
What changed? Plenty. The airplane itself became
recognized by the business world as a great way to
make money. Someone discovered that there were
actually people that would pay to fly to their
destinations. So as history would have it, airplanes
were being built to carry more weight, to fly further,
and to fly in less than ideal weather. Just like many
other business models, the manufactured wood and
fabric airplane concept remained the standard until
it was just too costly to continue making them that
way.
Also, there was a Fokker Tri-Motor crash that
changed aviation. It occurred on March 31, 1931.
The post accident investigation revealed what had
failed and the real cause of the fatal accident. The
wooden spar that formed the backbone of the
structure and held the wings in place had failed.
The crash was fatal for all occupants on board and
forced the market and the fledgling world of
commercial aviation to search for a new
construction material. That material turned out to
be aluminum.
Boeing was quick to design and build the airplane
that they called the 247. The 247 was an all metal
twin engine aircraft with good range. All available
production slots were quickly secured by United
Airlines. This left United’s close competitor TWA
and all other airlines with a minimal chance of
survival if they could not secure aircraft. The
Douglas Aircraft Corporation recognized this as
both a problem for the other airlines, and an
opportunity for their own company. Douglas was
quick to design their own all-metal airplane and
proudly called it the DC-1. Douglas saw that they
had a real performer on their hands and quickly
made refinements and improvements. The end
result was the airplane that changed the world - the
DC-3. The Douglas DC-3 made its first flight on
December 17, 1935, just 32 years after the first
flight by the Wright brothers, and just shy of 5 years
after the crash of the Tri-motor. The rest is history.
Called “The timeless aircraft”, the DC-3 is still in
use worldwide and enjoys a lifting capacity still hard
to match by newly designed aircraft.
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DISCLAIMER
As previously discussed, the accompanying
chapters constitute a Ground Training Manual
(GTM) and a Flight Training Manual (FTM). We did
not write an AFM or a flight manual for the DC-3.
You will not find a copy of either our GTM or our
FTM on board our aircraft. These books were
written purely for educational and reference
purposes only. Please do not attempt to use any of
the material as FAA approved airplane manuals in
any way.
We must also caution that there are multiple
airframe and engine configurations for the DC-3.
The data presented in these documents represents
the data and techniques unique to our operation
only.
Care must be exercised in the proper operation of
your own aircraft to ensure that you operate with
the correct information that is appropriate to your
operation and your aircraft.
We also recognize that there are many opinions
concerning highly controversial topics like power
settings for takeoff, engine operation, fuel additives,
hydraulic lock, etc. The opinions expressed in
these books simply represent our opinions at the
time of writing. We make no claim as to the
accuracy or reliability of any information contained
herein. It is educational material, no more, no less!
Please feel free to contact us with any questions or
especially any improvements, including
typographical errors. We are always looking for
ways to make our books more readable, accurate,
and user friendly. Your comments are always
appreciated.
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OUR INVITATION!
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MANUAL RIGHTS AND COPYRIGHT

Our DC-3 flies on a regular basis. We do a lot of
type ratings and re-current training for the FAA as
well as private individuals. We offer complete type
rating packages and ATP add-on certificates for
almost any need that you have.
On the other hand, if you would like a very
economical opportunity just to get your chance to
fly the DC-3, we invite you to do that. Please
contact us to obtain the current cost. You can rent
the aircraft with an instructor for a one-hour flight
and share your cost with another pilot. We give you
the opportunity to fly the aircraft for one half of that
flight from the left seat. Where we go and what we
do is up to you. We are pretty sure that you would
particularly enjoy trying your hand at a few touchand-goes in this airplane. Bring your camera and
enjoy a trip back in time. You can find more
information on our web site at
www.TheAviatorNetwork.com

Gryder Networks, LLC. is the sole owner of these
manuals and has copyrighted their contents. The
material contained herein may be copied for
personal use and distributed to others as long as no
fee is applied or revenue is obtained. All copies of
any of the material contained herein must be
accompanied by the entire contents of this preface
including the disclaimer on the previous page.

––––––– End of Chapter –––––––
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INTRODUCTION
This Chapter provides a general overview of the
systems and the structural makeup of the airplane.

GENERAL
AIRPLANE
The Douglas DC-3 is an all-metal, low wing
airplane. The airplane utilizes two Pratt and
Whitney 1830-92 engines, each capable of
delivering 1200 Shaft Horsepower each. The
airplane is certified for both day and night
operations under either VFR or IFR.
Some DC-3 aircraft are also certified for flight in
known icing conditions.
Fuselage
The fuselage is of semi-monocoque construction
and is 64 feet, 5 inches long. It is partitioned as
follows:
•
•
•
•
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Tail
The empennage consists of the vertical and
horizontal stabilizers, the elevators, and the rudder.
The total height of the tail assembly is 14 feet,
11 inches with the aircraft tail on the ground and
normal strut extension.
The horizontal stabilizer is aluminum and consists
of two interchangeable halves, each having a
removable tip. The elevators are bolted to the
stabilizer ribs with four hinge brackets.
The vertical stabilizer is aluminum and has a
removable tip. The rudder is bolted to the vertical
stabilizer with two hinged fittings.
PROPELLER TIP CLEARANCE
Propeller tip clearance from the ground is
approximately 16 inches with normal tire pressures
and strut extension.
NORMAL LANDING GEAR STRUT EXTENSION

Cockpit (compartments A – B)
Forward cargo compartment (compartment C)
Main cabin (compartments D – G)
Rear cargo (compartment H)

Wing
The wing is all aluminum consisting of a center
section and two outer wing panels. The center
section is attached to the fuselage by eight vertical
fittings. The outer panels are attached to the center
section with steel bolts and elastic stop nuts. A
floating rib is placed between the center section
and each outer panel to convey the stresses
evenly. The tips of the outer panels are attached
with machine screws. The center section contains
three main spars and an auxiliary spar. The
outboard panels contain three spars.
Two nacelles are permanently attached to the
center section. Incorporated in each nacelle are
two rubber fittings against which the landing gear
axle rests when the landing gear is retracted.
These provide support for the landing gear and
protect the nacelle structure if a landing is made
with the landing gear retracted.

Main Landing Gear Strut
• Normal main gear strut extension - approximately
8 inches.

Tail Wheel
• Normal Tail gear strut extension - Approximately
4 1/2 inches (measured from the bottom of
fuselage to the top of the tire).

The primary flight controls (ailerons, elevators, and
rudder) consist of aluminum alloy frames covered
with treated poly-fiber fabric.

Douglas DC-3 GTM
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FLIGHT CHARACTERISTICS
Stability
Under all loading conditions the aircraft is stable.
Trim
Elevator trim is sensitive and should be used with
caution.
Any of the following conditions creates a tendency
for the aircraft to be nose heavy:
• Flaps down
• Landing gear down
• Cowl flaps OPEN
• Single engine operations (also requires 2 1/2 to 3
degrees of rudder trim)
Stalls
Characteristics
• General buffeting warns of an impending stall.
• When stalled, the aircraft has no tendency to roll,
and recovery is normal.
• Maintaining the aircraft in a stall will result in
severe tail buffeting.
• The aircraft will stall with power on at speeds
considerably below those given in the Stalling
Speed Chart, and has a definite tendency to roll
or snap roll.
Note: If Cowl Flaps are OPEN, early buffeting due
to Cowl Flap drag may be confuse with the stall
buffet.
Recovery
• Recover from a stall using normal stall recovery
procedures.
• Accomplish the recovery gently but firmly.
Spins
If an inadvertent spin occurs, recovery is normal.
Acrobatics
Acrobatics are prohibited.
Diving
Diving is prohibited.
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DIMENSIONS AND AREAS
Fuselage length ............................ 64 ft 5 inches
Tail height .................................... 14 ft 11 inches
Fuselage height (tail down) .. 16 ft 11 1/2 inches
MLG tire pressure .............................. 55 - 60 psi
Tail wheel strut clearance (approx.) 4-1/2 inches
Tail wheel tire pressure ..................... 45 - 50 psi
Wing span ................................................ 95 feet
MAC ................................................ 138.1 inches
Total wing area (including ailerons) ... 987 sq. ft.
Wing flap area (total) ......................... 83.5 sq. ft.
Wing loading at MTOW ............... 25.5 lb./ sq. ft.
Empennage
Total vertical surface area ................. 84.6 sq. ft.
Total horizontal surface area ........... 179.2 sq. ft.
T/O power loading at MTOW ..... 12.9 lb. per HP

OPERATIONS
SPEEDS

KIAS

Normal climb speed ...................................... 115
Single engine cruise speed ............... 115 to 120
Normal inst. holding speed ................ 105 to 120
Normal inst. approach speed ....................... 105
Normal inst. final apch. speed ............. 88 to 100
Normal over the fence speed ......................... 84
1.3 VSO (Short field landing) ............................ 75
Maximum Endurance Speed
The following indicated airspeeds will provide
maximum endurance of fuel on board.
WEIGHT (LBS)
KIAS
22,000 .............................................................. 80
24,000 .............................................................. 83
25,200 .............................................................. 85
Notes for maximum endurance:
• Fly at the lowest possible altitude.
• Set power to the lowest practical fuel
consumption.
• Check gear and flaps up.
• Keep cowl flaps closed (consistent with adequate
cooling).
• Keep airplane trimmed.
• In the event of turbulence or other weather
considerations, increase airspeed as necessary
to maintain adequate control.
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LIMITATIONS
Do not subject the aircraft to high acceleration
loading during steep turns.
The following limitations and operational
restrictions are duplicated in their respective
chapters and repeated here for quick reference.
See appropriate chapters for additional
information.
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Crosswind Limits
The critical crosswind component for this airplane
has not been determined. The maximum crosswind
component under normal conditions is 13 knots.
Tailwind Limits
This airplane has been demonstrated and approved
for landings with tailwind components of up to 9
knots.

SPEEDS
Speed
KIAS
VSO .................................................................... 64
VS1 ..................................................................... 68
VMC .................................................................... 76
V1/ V2 ................................................................ 84
VR ...................................................................... 84
VX ...................................................................... 84
VXse .................................................................... 84
VY ...................................................................... 91
VYse .................................................................... 95
VA .................................................................... 120
VLO .................................................................. 126
VNO .................................................................. 158
VNE .................................................................. 190
VLE ................................................................... 148
VF (one-quarter flaps) .................................... 135
VF (one-half flaps) ............................................ 99
VF (full flaps) ..................................................... 97
LOAD LIMITS
POSITIVE

NEGATIVE

FLAPS UP

+ 2.83 G

- .83 G

FLAPS DOWN

+ 1.58 G

- .44 G
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64’ 5 1/2”

DC-3 SIDE PROFILE
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95’

DC-3 FRONT PROFILE

Douglas DC-3 GTM

AIRCRAFT GENERAL

AIRCRAFT GENERAL

Douglas DC-3 GTM

www.TheAviatorNetwork.com
© 2005

GTM 1.7
1-30-05

AIRCRAFT GENERAL

AIRCRAFT GENERAL

www.TheAviatorNetwork.com
© 2005

GTM 1.8
1-30-05

Cargo Compartment Sections

––––––– End of Chapter –––––––
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Generator Controls and Indicators

INTRODUCTION
The Douglas DC-3 electrical system is a single bus
24-volt DC system. This electrical bus is called the
“Main DC Bus” or “Ship’s Bus”. The structure of the
aircraft serves as the electrical ground. Power is
supplied to the bus from two engine generators and
two 12 Volt batteries connected in series. The AC
system is supplied by one 115 volt, 400 Hz inverter
and is used for radio equipment only. The inverter
has been deactivated on some DC-3 aircraft. This
chapter provides a general overview of the
electrical system as well as normal operations and
limitations.

GENERAL
DC CIRCUITS
Aircraft Batteries
Two 14 volt, 88 ampere hour batteries are
connected in series to provide 28 volts to the main
DC bus. Each battery is mounted on a tray located
in a box below the companionway fuselage floor.
An external power plug receptacle is installed in the
bottom of the fuselage forward of the wing leading
edges.

Battery Switch
The main bus is powered through a three position
switch installed on the left overhead switch panel in
the cockpit. This switch is called the “Battery
Switch”. The three positions of the Battery Switch
are: aircraft batteries (BATT), external power
(BATT CART), or OFF. Power is supplied to the
main DC bus whenever power is available either
from the ship's batteries or from an external source,
and the switch is in the correct respective position.
Generators
A P-1 generator, rated at 75 continuous amps is
installed on each engine accessory section. One
generator with the batteries will provide ample
power for operation of all required equipment.

Douglas DC-3 GTM

Generator Control Switch
Each generator circuit is equipped with a switch
relay that is operated by bus voltage through the
respective generator switch. When the Generator
Switch is OFF, the equalizer and field circuits are
interrupted and the generator’s voltage output will
drop to residual voltage (0.5 to 2 volts).
A voltage regulator automatically controls generator
output within desired limits regardless of changes in
engine RPM or electrical load. Each generator
begins to operate and supply proper voltage to the
Main DC Bus when its respective engine RPM is at
or above approximately 950 RPM and the
associated Generator Switch is in the ON position.
A reverse current relay automatically connects the
generator to the bus when the generator output is
normal and will disconnect the generator from the
bus when there is a reverse current flow from the
bus to the generator. The reverse current relay is
operative only when the respective Generator
Switch is ON.
Generator Fuse
Each generator is protected by a 200-amp fuse
located on the circuit breaker panel in the
companionway.
Generator Field Flashing Switches
Generator field flashing switches are located on the
circuit breaker panel and provide a means for
flashing the respective generator field in the event
voltage output is not indicated. When required,
these switches should only be depressed
momentarily.
Caution:
DO NOT ACTUATE A GENERATOR FLASHING
SWITCH IF VOLTAGE IS INDICATED.
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OPERATION
BEFORE STARTING ENGINES

Voltmeter
The voltmeter is located on the Captain’s overhead
panel and is used for checking voltage on the main
DC bus.

Ammeters
There is one ammeter for each generator on the
right overhead switch panel that indicates the
electrical load being supplied by its respective
generator.
ELECTRICAL CONTROL & PROTECTION
The electrical system control panels are located
above the windshields in front of each pilot. The
circuit breaker panel is located in the companionway below the radio rack. All systems have circuit
breaker type protection with the exception of the
generators and the feather pump motors. The
feather pump motors are not protected in any way
by fuse or circuit breaker.

Douglas DC-3 GTM

Use an external battery cart when available. If an
external power source is not available for starting
the engines, ensure that at least 25 volts DC is
indicated on the voltmeter prior to attempting an
engine start from the ship's batteries. During start,
the minimum voltage should be 22 volts.
AFTER STARTING ENGINES
Verify that the external power source has been
disconnected by noting no voltage indication on the
overhead voltmeter as shown. Select ship’s
batteries after engine start. Check the amperage
and the operation of each generator in accordance
with the AFTER START checklist for each engine
prior to connecting the generator to the main bus.
IN FLIGHT
During flight, periodically check the ammeters to
confirm proper generator paralleling and operation.

LIMITATIONS
Normal Generator Voltage .... 27.7 ± 0.1 Volts
Max. Parallel Gen. Differential .......... 20 Amps
Max. Cont. Gen. Amps ...................... 75 Amps
Min. Voltage Before Start ................... 25 Volts
Min. Voltage During Start ................... 22 Volts
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DC-3 Electrical System
––––––– End of Chapter –––––––
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INTRODUCTION
This chapter provides a general overview of the
lighting systems as well as normal operations and
limitations.

Anti-collision Light

GENERAL
EXTERIOR LIGHTS
Landing Lights
Two landing lights are installed as an integral part
of each wing and are controlled by landing light
switches located on the left overhead electrical
control panel.
Position Lights

The anti-collision light is a red flashing strobe light
located on the top of the vertical stabilizer. This
light is required to be ON prior to engine start, and
remain ON until after engine shutdown. The anticollision light is controlled by a switch located Left
Overhead Panel.
INTERIOR LIGHTS

Nav Lights Switch
There are four position lights on the aircraft:
2 Wing tip lights
Left wing tip light ....................................... Red
Right wing tip light .................................. Green
2 Tail lights
Top light ................................................. White
Bottom light ............................................. White

The crew compartment lighting compromises
lighting capability for individual pilot map
illumination, area illumination, and individual
instrument lighting. Multiple cockpit and interior
lighting switches are located on the left overhead
panel. Utilize interior lighting as necessary.

LIMITATIONS
There are no published limitations for the DC-3
Lighting Systems.

NOTE: Position lights are normally operated in the
STEADY position. A third position is provided to
operate the wing tip lights and white tail light on the
FLASH position. The flash position is intended to
increase the visibility of the aircraft.

––––––– End of Chapter –––––––
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INTRODUCTION
This chapter provides a general overview of the
warning systems as well as normal operations and
limitations of the warning systems.

•

In addition a green "door" annunciator is located
near the "low vacuum pressure" indicator on the
Captain's lower instrument panel. This door
indicator indicates an unsafe cargo door
condition in the rear of the aircraft.

•

The eighth warning light is an amber "gear
unsafe" light that is located on the lower sub
panel of the First Officer's instrument panel.
This amber indicator will illuminate any time the
landing gear is unsafe for landing. There is also
an aural warning that will sound any time the
throttles are retarded below 17 IMP and the
landing gear is not down and locked.

•

Two red Low Oil Quantity lights are installed on
the overhead panel near the ignition master
switch.

•

The last two warning lights are the engine "fire
warning" lights located on the Captain's lower
instrument panel. These lights illuminate
whenever a fire condition is sensed by the
engine fire loop detectors located in each engine
compartment. Each engine loop also activates a
fire bell to alert the crew of the fire condition.
The aural warning may be silenced by actuating
the fire warning cut out switch located on the
Captain's lower instrument panel.

GENERAL
There are twelve annunciator type warning lamps
installed on the instrument panel of the DC-3. Six
of these annunciators are as follows:
•

Captain and First Officer "low fuel pressure"
annunciators are located on each respective
lower sub panel of the instrument panel. These
amber indicators will illuminate any time that the
main DC bus is powered, and the fuel pressure
falls below approximately 12 PSI on either
engine. The pressure for this remote switch is
measured immediately down stream of each
respective engine driven and/or electric fuel
boost pump.

•

Captain and First Officer "low oil pressure"
annunciators are located on each respective
lower sub panel of the instrument panel. These
amber indicators will illuminate any time that the
main DC bus is powered, and the oil pressure
falls below approximately 10 PSI on either
engine.

•

Captain and First Officer "low vacuum pressure"
annunciators are located on each respective
lower sub panel of the instrument panel. These
blue indicators will illuminate any time that the
main DC bus is powered, and the vacuum
pressure falls below approximately 3 PSI on
either engine.

OPERATION
Observe annunciator indications in accordance with
all checklists and periodically during flight.

LIMITATIONS
There are no published limitations for the DC-3
warning systems.
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Engine Warning Lights

Cargo Door Unsafe Light

Gear Lights

Low Oil Quantity Light

Fire Warning Lights

––––––– End of Chapter –––––––
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FUEL SELECTOR VALVES

INTRODUCTION
This chapter provides a general overview of the
DC-3 Fuel System as well as normal operations
and limitations.

GENERAL
FUEL TANKS
Fuel tank capacities:
Main (each) ............................................. 210 gal.
Aux (each) .............................................. 201 gal.
The fuel system for the Douglas DC-3 has a total
capacity of 822 gallons consisting of two main tanks
(210 gallons each) and two auxiliary tanks (201
gallons each). Each main tank normally supplies
fuel to its respective engine. However, either
engine may be operated with fuel supplied from any
tank. The main fuel tanks are mounted between
the front and center spars. The auxiliary fuel tanks
are mounted directly behind the left and right main
tanks respectively, between the center and rear
spars. Each tank holds 5 gallons of unusable fuel
for a total of 20 gallons of unusable fuel. Refueling
is accomplished through filler necks recessed into
the wing upper surfaces between each nacelle and
the fuselage.

Fuel Selector Valve
A 5-position engine Selector Valve allows each
engine to be connected to either main tank, either
auxiliary tank, or OFF. The Selector Valve controls
are located on each side of the control pedestal.
FUEL STRAINERS

Right C-3 Fuel Strainer
Each engine fuel system is equipped with a C-3
type strainer and drain located on the inboard side
of the wheel well. This strainer removes foreign
matter from the fuel and acts as a water trap.
Main Tank Drain

Aux Tank Drain

Each tank is individually vented to the outside
atmosphere through a port located on the lower
wing surface. Each tank is also equipped with a
sump drain that protrudes through the lower
surfaces of the wing center section.

BOOST PUMPS
Each engine is equipped with an electrically
operated vane-type single speed fuel boost pump.
These pumps are controlled from the cockpit by
switches on the right overhead switch panel.
CHECK VALVE
The main engine fuel line has a check valve on the
outlet side of the strainer to prevent pressurized
fuel from returning to the pump.
ENGINE DRIVEN FUEL PUMP
An engine driven fuel pump is mounted on each
engine accessory section. This pump maintains
fuel pressure necessary for engine operations. It
also has a bypass that permits the fuel boost pump
to supply fuel to the engine for starting or to supply
fuel for engine operation if the engine driven fuel
pump fails.
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FUEL MEASURING STICK

(See also the Powerplant Chapter of this manual)
A vapor vent return line at the carburetor inlet
returns vapor in the line and a small amount of fuel
to the respective main tank. For this reason, it is
always desirable to takeoff and land using the main
tanks, and to be sure that there is always space
available in the main tanks for this fuel.
PRIMER
A single pole double throw switch is located on the
overhead console for controlling the primer of each
engine. This switch operates a solenoid valve
mounted on the inlet side of each carburetor. The
valve allows fuel to flow directly to the primer
nozzle. The primer nozzle is directed into the
carburetor blower section. In order for the primer to
function, DC power must be available to the DC bus
and fuel pressure must be available from any
source, including the respective engine driven fuel
pump.

Fuel Measuring Stick

Fuel Stick in use

A fuel measuring stick is located in the aft cargo
compartment and should be used in accordance
with the preflight checklist to verify tank gauge
accuracy.
FUEL PRESSURE GAUGE

Fuel Pressure Gauge

FUEL QUANTITY INDICATOR

A dual indicating gauge on the center instrument
panel indicates fuel pressure existing at the
carburetor inlet of each engine.
FUEL PRESSURE WARNING LIGHT

Left Engine Warning Lights
Fuel Quantity Indicator
The fuel quantity gauge and selector knobs are
located on the First Officer’s instrument panel.
The fuel quantity gauge indicates the fuel quantity
in the selected tank in gallons. This gauge requires
DC bus power to operate. Each fuel tank quantity
may be checked by rotating the selector knob. Use
caution as the knob should only be rotated
clockwise.

An amber warning light for each fuel system is
mounted in the engine warning light cluster and is
operated by a pressure switch connected to the
pressure gauge line in each nacelle. The pressure
switch is set to illuminate the light when the fuel
pressure is less than 10 psi.

OPERATION
FUEL LOADING
During all operations including balancing and
draining fuel, the aux tanks should contain minimal
fuel unless both main tanks are full.
MINIMUM FUEL FOR TAKEOFF
The minimum fuel for takeoff is 130 gallons. Fuel
should be evenly distributed between the left and
right main tanks. Normal fuel consumption for taxi
and run-up is 10 gallons.
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USE OF BOOST PUMPS
The boost pumps should be used for the following
conditions:
• Starting engines.
• Indication of fuel pressure fluctuation.
• Engine driven fuel pump failure.
• Takeoff and landing.
• Switching tanks in flight.
CAUTION
Boost pumps should not be operated when it is
known or suspected that a leaking or broken
fuel line exists.
FUEL USAGE PROCEDURES
The selection and changing of fuel tanks in flight is
the mutual responsibility of both pilots. The Captain
is responsible for operation of the tank selector
controls and the First Officer is responsible for
monitoring the quantities of fuel in the tanks. When
either pilot notices that fuel is getting low in a tank
being used, he shall advise the other pilot.
Switching fuel tanks shall be coordinated between
both pilots.
The normal sequence for fuel usage is as follows:
• Takeoff and landing shall be made with each
engine on its respective main tank.
• When cruising altitude has been reached and the
total fuel load in each main tank is less than 160
gallons, use fuel out of the auxiliary tanks first,
then utilize the main tanks.
EMERGENCY PROCEDURE FOR USING ALL
FUEL IN ANY TANK

GTM 5.4
1-30-05

Maximum Endurance
Setting a power setting which yields the following
indicated airspeeds will provide maximum
endurance with the remaining fuel on board.
WEIGHT (LBS)
KIAS
22,000 .............................................................. 80
24,000 .............................................................. 83
25,200 .............................................................. 85
Notes for maximum endurance:
• Fly at the lowest possible altitude.
• Set power to obtain the desired airspeed as
indicated by the chart above.
• Check gear and flaps up.
• Keep cowl flaps closed (consistent with
adequate cooling).
• Keep airplane trimmed.
• In the event of turbulence or other weather
considerations, increase airspeed as necessary
to maintain adequate control.

LIMITATIONS
Minimum fuel rating .......................... 100 octane
Minimum fuel for takeoff .................. 130 gallons
Unusable fuel ..................................... 20 gallons
Normal fuel pressure ......................... 14 - 16 psi
Normal boost pump pressure ............ 14 - 16 psi
Fuel pressure warning light ...................... 10 psi
Do not operate both engines on any one tank
containing 50 gallons or less of fuel.
Do not operate an engine from any tank containing
less than 20 gallons except in an emergency.

If it becomes necessary to use all fuel in any tank,
use the following procedure:
• Place Mixture Control to - EMER RICH.
• Turn ON respective Fuel Boost Pump.
• Operate engine until fuel pressure fluctuates and
a drop in pressure is noted.
• Switch tank selector to a tank containing fuel.
• After engine operation has stabilized, turn off Fuel
Boost Pump.
• Place Mixture Control to - AUTO RICH.
NOTE: A loss in power will not normally be
noticed. However, use of the boost pump may be
necessary to aid fuel flow.

Douglas DC-3 GTM

FUEL SYSTEM

FUEL SYSTEM

www.TheAviatorNetwork.com
© 2005

GTM 5.5
1-30-05

DC-3 Fuel Tank Selector
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Fuel System Schematic

––––––– End of Chapter –––––––
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INTRODUCTION
The Douglas DC-3 is equipped with two air-cooled,
twin row radial Pratt & Whitney 1830-92 engines.

Pratt & Whitney 1830-92
Each engine has 14 cylinders with a total
displacement of 1830 cubic inches. Each engine is
equipped with a Bendix Scintilla high-tension
ignition system and a Bendix Stromberg carburetor.
This chapter provides a general overview of the
DC-3 Powerplant System as well as normal
operations and limitations.

GENERAL
STARTER
The engine starter is a 24 V. DC direct cranking
starter mounted on the rear section of the engine
and controlled by switches on the overhead switch
panel. The starter circuit is protected by circuit
breaker No. 21 in the main electrical J-Box located
below the radio rack.

GTM 6.2
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CARBURETOR AND AIR INDUCTION
During normal operations ram air is supplied to the
carburetor through an air duct on the top of the ring
cowl. When heated air is required for the
carburetor, a carburetor heat door can be operated
to close off the ram air duct and open a passage
through which heated air from the engine section
can flow to the carburetor.
Metered fuel from the carburetor is discharged from
a valve directly into the blower chamber. Primer
fuel is discharged directly into the blower chamber
through the primer nozzles.
CARBURETOR MIXTURE CONTROL
The fuel control unit contains: An idle mixture
metering jet, a four-position mixture control selector
valve, fixed metering jets, and a power enrichment
valve. The idle mixture metering jet is mechanically
connected to the throttle and controls the mixture
throughout the idle range of speeds. The
carburetor fuel/air mixture is controlled by a mixture
control lever located on the control pedestal in the
pilot’s compartment.

IGNITION SYSTEM
The ignition system consists of two magnetos with
integral distributors, an ignition manifold, and 28
spark plugs. For starting the engine, an auxiliary
source of electrical power for ignition is supplied by
a booster coil. The output of the booster coil flows
through the system in the same manner as the
magneto output during normal operation and fires
the spark plugs in all cylinders. DC power to the
booster coil is supplied through circuit breaker
No. 21 in the main electrical J-Box located below
the radio rack.

Carburetor Mixture Control
The four positions of the mixture control are:
• IDLE CUT OFF
• AUTO RICH (Takeoff and Climb),
• AUTO LEAN (Cruise), and
• EMERGENCY RICH.
Douglas DC-3 GTM
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• EMER RICH - In this position the automatic
mixture control bypass valve is open providing full
fuel flow and bypassing the auto mixture control
unit. At sea level and at standard temperature,
the fuel flow in EMER RICH is approximately the
same as the fuel flow in the AUTO RICH position.
The increase in richness above AUTO RICH fuel
flow provided by EMER RICH increases with
altitude.
• AUTO RICH (After Start, Takeoff, and Climb) –
This is the normal operating position after engine
start and for takeoff and climb power settings. In
this position, the mixture control automatically
maintains the desired fuel/air ratios at all engine
speeds and loads. Adjustments are automatically
made for changes in altitude, temperature,
propeller setting, supercharger speed, or throttle
position.
• AUTO LEAN (Cruise) – This position is a leaner
setting than AUTO RICH and is suitable for
cruising under favorable conditions. This setting
may be too lean for good engine acceleration,
however. When the mixture control is in this
position, the automatic rich jets are closed
allowing fuel to flow only through the automatic
lean jet and the two vent jets. The automatic
mixture control is also operative in this position.
Automatic adjustments are made for changes in
altitude, temperature, propeller setting,
supercharger speed, and throttle position. The
maximum RPM while AUTO LEAN is selected is
2050 RPM.

GTM 6.3
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EXHAUST SYSTEM

Exhaust Manifold
Exhaust Stack
DC-3 Exhaust System
The DC-3 Maximizer Exhaust System is comprised
of eight exhaust ducts which connect into one
stainless steel manifold and exhaust overboard on
the outboard side of the nacelle.
ENGINE COOLING
Cowl Flaps

Cowl Flaps

Cowl Flap Actuator
Cowl Flap System

Hydraulically actuated cowl flaps are installed at the
trailing edge of the engine ring cowl to control the
flow of air over the engine.

• IDLE CUT OFF (Stop and before start position) –
In the IDLE CUT OFF position all fuel ports are
closed and all fuel flow through the carburetor
nozzle is stopped. This position is intended
principally for stopping the engine without the
hazard of backfiring.
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Cylinder Head Temperature
Cylinder head temperature is measured on No. 13
cylinder of the left engine and on No. 3 cylinder of
the right engine.

Cowl Flap Controls
The controls for the cowl flaps are located on the
right side of the cockpit and have five positions:
• CLOSE
• OFF
• TRAIL
• OFF
• OPEN
Normally the OFF position will be used after the
cowl flaps have been positioned to CLOSE or
OPEN. In the termination checklist, however, the
cowl flap control valve will be placed in the OPEN
position to allow for system pressure relief in the
event of thermal expansion in the hydraulic lines.
For additional information about the Cowl Flap
system, see the Hydraulics Chapter in this manual.
Residual Heat Doors

Cylinder Head Temperature Gauge
Cowl flaps should be adjusted as necessary to
maintain the cylinder head temperature within the
desired range of 90°-220°C.
OIL SYSTEM - GENERAL
The oil system for each engine contains an oil tank,
an oil cooling radiator, an engine-driven oil pump, a
scavenging pump, and pressure and temperature
indicating systems. The oil system uses Phillips
Petroleum SAE 60 Radial Engine Oil. The oil tank
capacity is 29 gallons. The total capacity of each
oil system is 32 gallons. The oil pump is a threesection gear type pump. This oil pump is
comprised of one pressure pump and two scavenge
pumps.
Oil Tanks

Residual Heat Door Scoop
Two residual heat doors are installed in the ram air
duct and droop open until airflow forces them
closed.

Douglas DC-3 GTM

Engine Oil Tank
A 29 gallon aluminum oil tank is installed in each
engine nacelle aft of the firewall. The tank is
vented to the engine accessory case.
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Oil Filler Neck
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Oil Shutoff Valves

Oil Filler Neck
Each tank is equipped with a filler neck accessible
from the top inboard side of its respective nacelle.
Engine oil is supplied from a standpipe inside the
oil tank.

Oil Shutoff Valve
Oil shutoff valves are installed in each nacelle aft of
the firewall. When closed, these valves will
immediately shut off the flow of oil to the respective
engine.

If the oil quantity decreases to less than 2.8 gallons,
no oil will be available for engine lubrication.
Propeller feathering oil is supplied from the bottom
of the oil tank. This arrangement assures that 2.8
gallons of oil will be remaining for the Propeller
Feathering System should a leak in the Engine Oil
System deplete the engine oil supply.

Oil & Hydraulic Shutoff Handles
Oil Quantity Check
Oil quantity should be verified prior to flight by
observing the oil level close to the top of the filler
neck.

Selectors for these valves are located on the
control pedestal next to the Left Engine fuel tank
selector. Each selector is blocked in the OPEN
position by a slide latch and should remain in the
OPEN position unless required by an emergency.
OIL GAUGES & WARNING SYSTEMS

Oil Coolers

Oil Pressure Gauge

Oil Cooler
A radiator is installed in the oil return line between
each engine and its oil tank. This provides cooling
for the oil as it circulates. A thermostatic
temperature control valve mounted on the cooler
automatically regulates the oil temperature.

Douglas DC-3 GTM

Oil Pressure Gauge
A dual direct indicating oil pressure gauge on the
center instrument panel provides oil pressure
indications.
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OPERATION
STARTING ENGINES

Engine Warning Lights
One amber low oil pressure warning light for each
engine is located with other engine warning lights
on each instrument panel below the flight
instrument cluster. It illuminates when the oil
pressure drops below the operating minimum
(40 psi).
Oil Temperature Indicator

Oil Temperature Indicator
A dual oil temperature gauge on the center
instrument panel provides oil temperature
indications. The normal oil temperature is
70º – 90º C.
Low Oil Quantity Warning Lights

Low Oil Quantity Warning Light
Two red DC powered press-to-test low oil quantity
warning lights are located on the Pilot’s overhead
console just above the respective Prop Feather
button. The warning light will illuminate when the
oil quantity in its respective tank falls below
approximately 13 gallons.

Douglas DC-3 GTM

(See Normal Procedures Chapter of the Flight
Training Manual.)
CAUTION
In case of starter failure no attempt shall be
made to start an engine by any means other
than replacement of the faulty starter.
POWER SETTINGS
Avoid excessive cylinder pressure when changing
power by using the following sequence:
• When increasing power, set the engine controls
in the following order:
- Mixture controls
- Propeller controls
- Throttle controls
- Mixture controls – readjust if necessary.
• When decreasing power, set the engine controls
in the following order:
- Throttle controls
- Propeller controls
- Throttle controls – readjust if necessary
- Mixture controls.
• Takeoff - Maximum takeoff manifold pressure
(48 IMP) may be used regardless of the ambient
atmospheric conditions when AUTO RICH has
been selected on the mixture control. 42 IMP is
the standard takeoff power setting and should be
used to preserve engine life when gross weight
and runway length are not limiting factors.
Mixture leaning is not permitted for takeoff.
• Climb & Cruise - See Performance Chapter of
this manual.
CARBURETOR HEAT
(See Ice and Rain Protection Chapter of this
manual.)
IN FLIGHT IGNITION CHECKS
In-flight ignition checks are necessary only when a
malfunction is suspected. When checking
magnetos:
Mixture ............................................. AUTO RICH
Carburetor Heat ........................................ COLD
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LIMITATIONS
Minimum Idle RPM ............................... 550 ± 50
Max T.O. Pwr (1200 HP) .....................................
........................................ 48”/ 2700 ± 25 (1 min.)
METO (1050 HP) ................................ 42”/ 2550
Cruise (625 HP) ............................... Chart/ 2050
Maximum RPM in AUTO LEAN .................. 2050
At 1700 RPM do not exceed 31 IMP in AUTO LEAN
or 36 IMP in AUTO RICH. On all descents, except
final approach and ILS approach, maintain a square
engine (IMP greater than or equal to RPM)
Oil Quantity Limits
Min. for dispatch ....................................... 29 gal.
Minimum oil required for feathering ........ 2.8 gal.
Oil Pressure Limits
Low Oil Pressure Warning Lt. ................... 10 psi
Min. for power check ................................. 55 psi
Min. cruise ................................................. 65 psi
Desired cruise ...................................... 70-90 psi
Max. any operation .................................. 100 psi
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Oil temperature limits
o
Min. for power check .................................. 50 C.
o
Desired cruise .................................... 70º - 90 C.
o
Max. takeoff & climb ................................ 105 C.
Engine Fuel Pressure Limits
Low Fuel Pressure Warning Lt. ................ 12 psi
Normal ................................................ 14 - 16 psi
Max. ........................................................... 17 psi
Cylinder Head Temperature Limits
o
Normal range .................................. 90º - 220 C.
o
Maximum (red line) .................................. 245 C.
Carburetor Heat Limits
o
Temperature (Min.) .................................... 40 C.
RPM
Throttle warning horn .............................. 17 IMP
Starter System Limits
• The starter duty cycle limit is:
- 60 sec. ON/ 60 sec. OFF
- 60 sec. ON/ 5 min. OFF.
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Engine Operating Limitations
Fuel Pressure - desired 14 - 16 psi

Oil Pressure
Desired: 70 - 100 psi

Fuel: 100 Octane
(See Oil Limitations on the last line)
Critical
Density
Altitude

H.P.

Manifold
Pressure

RPM

STARTING

-

1/8 to 1/4
Throttle

Full Low
Pitch

-

WARM UP

-

-

800 1000

-

RUN-UP

-

30"

2300

-

TAKEOFF

1200

48" Full
Throttle

2700

S/L - 4000

ATO

1100

42"

2700

S/L - 4000

METO

1050

42"

2550

S/L - 4000

CLIMB

800

36"

2350

S/L - 4000

CRUISE/ CLIMB

700

31"

2050

0 - 11,000

CRUISE/ CLIMB

700

See Chart

2050

0 - 11,000

STANDARD
CRUISE

625

See Chart

2050

0 - 10,000

DESCENT

625

See Chart

2050

10,000 - 0

SINGLE
ENGINE
CONTINUOUS

1050
max

42"

2550

Sea Level

Operation

Mixture Max Cylinder
Oil Temp
Oil Press
Control
Head Temp Cowl Flaps
Limits**
Limits*
Position
(°C)
(°C)
IDLE
CUTOFF
then
AUTO
RICH
AUTO
RICH
AUTO
RICH
AUTO
RICH
AUTO
RICH
AUTO
RICH
AUTO
RICH
AUTO
RICH
AUTO
RICH
AUTO
LEAN
AUTO
LEAN
AUTO
RICH

Maximum
Duration

-

OPEN

Indicates
in 30 Sec.

-

-

245

OPEN

70 - 100

-

-

245

OPEN

70 - 100

70 - 90

-

245

TRAIL

70 - 100

70 - 90

1 min.

245

TRAIL

70 - 100

70 - 90

1 min.

245

TRAIL

70 - 100

70 - 90

CONT

245

TRAIL

70 - 100

70 - 90

CONT

245

TRAIL

70 - 100

70 - 90

CONT

245

TRAIL

70 - 100

70 - 90

No Limit

245

CLOSED

70 - 100

70 - 90

No Limit

245

CLOSED

70 - 100

70 - 90

No Limit

245

As Req'd

70 - 100

70 - 90

No Limit

* Oil Pressure will be set at 85 psi by Maintenance. Any variation from limits noted above should be recorded in the aircraft logbook.
** Oil temperatures will be set for 70 - 90 °C. Variations from this under stabilized conditions should be recorded in the aircraft logbook.
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Oil System Diagram
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DC-3 Carburetor

––––––– End of Chapter –––––––
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INTRODUCTION
The Douglas DC-3 is equipped with full feathering
Hamilton Standard Hydromatic 3-blade constant
speed propellers. This chapter provides a general
overview of the DC-3 Propeller System as well as
normal operations and limitations.

GENERAL
PROPELLER GOVERNOR
The propeller governor is mounted on the engine
nose case and uses oil from the bottom of the
engine oil tank to control engine speed from 1200
to 2700 RPM. Levers installed on the left side of
the control pedestal operate cables which adjust
the governor to the desired RPM.
A balance spring in the governor system will
stabilize the engine at approximately 2050 RPM if
the control cable or governor pulley shaft fails.
The prop governor has a governing range of 18 to
23 degrees, with high pitch (feathered) set at
88 degrees.

If the feather button fails to snap out after the
propeller is feathered, the button may be manually
pulled to the OFF position. This will prevent the
propeller from attempting to unfeather.
To unfeather a propeller on an engine that is not
rotating, the button must be pushed in and held
until sufficient RPM is achieved and the engine
begins to run on its own power.
Feathering Pump
The propeller feathering pumps are 24 VDC 3 HP
electric pumps capable of producing 1200 PSI.
They are located in the landing gear wheel well of
each engine.
The propeller feathering pump uses oil from the
bottom of its respective engine oil tank to feather
the propeller. The oil tank is designed to reserve
2.8 gallons of oil for the feather pump in the event
of an engine oil system leak.
The propeller feathering pump has a maximum duty
cycle of 60 seconds and has no circuit protection.

OPERATION

FEATHERING SYSTEM
Feathering Controls
Two red buttons are mounted on the overhead
panel for operating the respective propeller
feathering systems. These buttons are springloaded to the OFF position. When pushed in, they
are held by a solenoid and the propeller feathering
pump for that respective engine is activated. When
released by the solenoid or manually pulled out, the
propeller feathering pump is deactivated.
When the propeller feathering system is activated,
normal pressure to the propeller governor is
removed and oil pressure to the feathering
mechanism is applied. Once the propeller is fully
feathered, pressure in the feathering system begins
to increase.
When the feathering system pressure reaches
approximately 460 psi during automatic operation, a
pressure-sensing switch activates a circuit to
release the propeller feathering button solenoid.
When the solenoid is released, the spring-loaded
propeller feathering button snaps back to the OFF
position and the propeller feathering pump is
deactivated.
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PROPELLER GOVERNOR CONTROLS
Set propeller controls for the desired operating
RPM.
WARNING
A propeller may become uncontrollable and
overspeed if the Oil & Hydraulic Shutoff Valve
Handle is turned OFF before the propeller is
feathered.
WARNING
If engine oil pressure is lost, the propeller
governors will have no oil supply and the
propeller will overspeed. Immediately reduce
power, reduce airspeed, and feather the
propeller.

LIMITATIONS
Propeller governing range .... 1200 – 2700 RPM
Avoid continuous engine operation between:
................................................. 1300 – 1700 RPM
................................................. 1900 – 2050 RPM
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Propeller Feathering System Diagram
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Feather System Electrical Schematic
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Propeller Unfeathering Diagram
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INTRODUCTION
The fire detection and suppression system on the
DC-3 aircraft consists of an Edison fire warning
system, a CO2 engine fire extinguisher bottle, a CO2
Janitrol heater fire extinguisher bottle, and several
portable dry chemical hand-held fire extinguishers.
This chapter provides a general overview of the
DC-3 Fire Protection System as well as normal
operations and limitations.

GENERAL
ENGINE FIRE DETECTION AND SUPPRESSION
The engine fire detection and suppression system
components are: an engine fire detector loop
located in each engines, a fire warning light for
each engine, a fire warning bell, a fire warning bell
cut-out switch, a fire extinguisher T-handle, an
engine fire bottle selector and valve, and a
CO2 bottle.
ENGINE FIRE ZONE AREAS
The engine/nacelle area is divided into three fire
zones:
• Zone 1 - Power section - No detection or CO2
extinguishing.
• Zone 2 - Accessory section - Detection and CO2
extinguishing.
• Zone 3 - Wheel well - Detection only.
FIRE WARNING SYSTEM
The Edison fire warning system consists of thermal
detectors throughout Zones 2 and 3 of each
nacelle. If temperature rises rapidly in either zone,
these detectors will illuminate a fire warning light for
the respective engine on the Captain’s
instrument panel.
A single push button switch located above the fire
warning lights is provided for testing both fire
detector circuits and the fire bell simultaneously.
Note: A gradual rise in temperature will not actuate
the warning system.
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ENGINE FIRE EXTINGUISHER
The engine fire extinguisher bottle contains five
pounds of CO2 and is located behind and to the
right of the First Officer’s seat. The total weight of a
fully charged bottle is 7.25 pounds. A bottle
discharge valve is on top of the fire extinguisher
bottle and is connected by cable to a fire
extinguisher T-Handle.
The fire extinguisher discharge T-handle and
engine selector valve are located in a recessed
panel on the floor between the Pilot’s seats. The
recess panel has a removable red cover. The
selector valve controls the flow of CO2 to the
selected engine accessory section.
NOTE: Only one discharge is available. When the
discharge T-handle has been pulled, discharging
cannot be stopped.
The bottle is equipped with an overboard discharge
line to protect against high pressure caused by
thermal expansion. A red disc is installed at the
overboard exhaust on the side fuselage below the
First Officer’s window. If the bottle has been
discharged, the red disc will be missing.
OIL SHUTOFF VALVES
Oil shutoff valves are installed in each nacelle aft of
the firewall. When closed, these valves will shut off
the flow of oil to the respective engine (See photo in
the Powerplant Chapter of this manual). A selector
for the valves is located on the left side of the
control pedestal. Each selector is blocked in the
ON position by a slide lock (See photo in the
Powerplant Chapter of this manual).
JANITROL HEATER FIRE EXTINGUISHER
The Janitrol Heater has a separate fire
extinguishing system. It consists of a 7.25 pound
CO2 extinguisher bottle (five pounds of available
CO2) that is mounted on the aft bulkhead of the
companionway. The bottle discharge T-handle is
located on the aft bulkhead above the First Officer’s
seat. When activated, it discharges CO2 through a
flexible tube directly into the heater jacket
surrounding the combustion chamber.
PORTABLE FIRE EXTINGUISHER
Three 3-pound portable dry chemical fire
extinguishers are installed at various locations
throughout the aircraft. Two are located in the
forward baggage area and one in the aft of
the cabin.

Douglas DC-3 GTM

FIRE PROTECTION

FIRE PROTECTION

www.TheAviatorNetwork.com
© 2005

OPERATION
ENGINE FIRE BOTTLE SELECTION AND
DISCHARGE
•
•
•
•
•
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LIMITATIONS
A valid engine fire test is required prior to each flight.

Confirm all engine rotation has stopped.
Remove red floor panel cover.
Set engine selector valve to appropriate engine.
Pull T-Handle to its full limit of travel.
Verify that the extinguisher has discharged. If it
has not, rotate the T-handle on top of the
CO2 bottle.

FIRE WARNING TEST
•
•
•
•
•

Verify that the main DC bus is powered
Push test switch and hold.
Check the warning bell and both lights: ON.
Check warning bell cutout switch.
Release test switch.

HEATER FIRE EXTINGUISHER
Pull trigger to discharge.
PORTABLE FIRE EXTINGUISHER
• Pull out locking ring to break seal.
• Squeeze handle to release chemical.
• Direct stream at base of flames, using side-toside sweeping motion.
NOTE: The extinguishing agent used in the dry
chemical bottle is primarily sodium bicarbonate
powder propelled by nitrogen when discharged.
Aim fire extinguisher at the base of the fire for
maximum effectiveness.
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Fire Detection System

––––––– End of Chapter –––––––
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INTRODUCTION
The DC-3 Pneumatics System is used solely for
wing and empennage de-icing. The pneumatics
system overview, normal operations, and limitations
are all included in the Ice and Rain Chapter of this
manual.

––––––– End of Chapter –––––––
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INTRODUCTION
This chapter provides a general overview of the
DC-3 Ice and Rain Protection System as well as
normal operations and limitations.

GENERAL
WING AND EMPENNAGE DE-ICING
The wing and empennage de-icing system is
installed on the aircraft for the purpose of removing
ice after it has been formed. Rubber de-ice boots
are installed on the leading edges of the inboard
and outboard wing sections, the horizontal
stabilizer sections, and the vertical stabilizer.
Each wing leading edge is separated into two deicing sections: The inner and outer section. In
each section the de-ice boots have three parallel
tubes: The upper, center, and lower tubes. The
de-ice boot for the tail section consists of a single
tube.
Air pressure is supplied from the pressure port of
each respective engine driven vacuum pump to a
pneumatic distribution valve. This air pressure is
routed from the vacuum pump through an oil
separator, a check valve, an air filter, and finally to
the distributor valve. This distributor valve provides
air pressure to the de-ice boots in eight-second
intervals to each of five sets of de-ice boots. The
total time for the complete de-ice cycle for the
entire airplane is 40 seconds.
Once activated by the pilot, the order of de-icing
pressure distribution is controlled by the automatic
operation of the distributor valve and occurs in the
following order:
Cycle
1
2
3
4
5

Tube(s)
Center
Center
Upper & Lower
Upper & Lower
(Only One)

Section
Outer Wings (L&R)
Inner Wings (L&R)
Outer Wings (L&R)
Inner Wings (L&R)
Three Tail Sections

WINDSHIELD AND PROPELLER ANTI-ICING
The DC-3 aircraft utilizes isopropyl alcohol to
prevent the formation of ice on each pilot’s
windshield, as well as on each propeller. The
system consists of an alcohol storage tank, a
system shutoff valve, an electric pump, a cockpit
control switch, and a variable output control.
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The storage tank and system shutoff valve are
located in the companionway. The storage tank
holds approximately 10 gallons of alcohol and is
vented overboard.
The alcohol system electric pump is in the cockpit
on the floor behind the Captain’s seat and is
protected by a circuit breaker in the J-box in the
companionway. The cockpit control switch is on
the Captain’s overhead panel and the variable
output control is behind the Captain’s seat.
CARBURETOR ANTI-ICING
The primary method of avoiding carburetor icing is
by application of carburetor heat. The carburetor
heat control levers are located on the right side of
the control pedestal.
The carburetor heat system mixes engine heat with
ram air to keep the carburetor air temperature
above freezing. Carburetor heat should be used as
an anti-icing system to prevent icing rather than a
de-icing system to remove ice. Carburetor heat
should be applied prior to operating in visible
moisture when the OAT is 5°C. (40°F.) or below.
When applied correctly and prior to operating in
icing conditions, partial carburetor heat will be
sufficient to prevent ice formation in the carburetor
throat and induction system. If ice is permitted to
form, full carburetor heat may be needed in order to
clear the ice.
CAUTION
Place the mixtures in AUTO RICH before using
carburetor heat. When carburetor heat is no longer
required, allow several minutes for the automatic
mixture control to stabilize before resetting the
mixtures to AUTO LEAN.
WINDSHIELD DEFROSTING
The cockpit windshields can be defrosted by
opening the windshield defrost valve behind the
First Officer’s seat. When opened, this valve
directs heated air from the cabin heater system to
the windshields. Each windshield duct is equipped
with a shutoff valve.
PITOT/ STATIC ANTI-ICING
The pitot heads are equipped with electrical heating
elements that are controlled by two switches on the
right overhead switch panel. Ammeters that
indicate current flow are mounted above each
switch.
Pitot heat should be used when operating in visible
moisture regardless of ambient outside air
temperature.
ICE & RAIN PROTECTION
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OPERATION
WING AND EMPENNAGE DE-ICING
Do not activate the wing and empennage de-icing
system unless an accumulation of more than 1/4
inch of ice has formed on any cockpit
representative surface. Activation of the de-icing
system too early may cause subsequent selections
of the de-ice equipment to be ineffective.
Do not delay the use of wing and empennage deicing after at least 1/4 inch of ice has accumulated
as excessive ice build-up may prevent the de-icing
boots from functioning properly.
WINDSHIELD DEFROSTING
For windshield defrosting, accomplish the following:
Cabin heater switch ....................................... ON
Defrost tube shutoff valve ........................ OPEN
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PITOT/ STATIC ANTI-ICING
Pitot heater switches ...................................... ON
Normal amperage for each heater ...... 2-5 amps
NOTE: If operating in freezing temperatures or
cold rain, the pitot heaters will indicate a slightly
higher than normal amperage.

LIMITATIONS
CARBURETOR HEAT
AUTO RICH must be selected during carburetor
heat operation.
PITOT/ STATIC ANTI-ICING
Do not operate the pitot/ static heater continuously
on the ground unless required to prevent ice
formation.

ICE & RAIN PROTECTION

ICE AND RAIN PROTECTION

www.TheAviatorNetwork.com
© 2005

GTM 10.4
1-30-05

Wing and Empennage De-Icing System
––––––– End of Chapter –––––––
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INTRODUCTION
The environmental systems on the DC-3 provide
heat by utilizing a Janitrol heater and ventilation
using fresh air scoops and blowers. This chapter
provides a general overview of the DC-3
Environmental Systems as well as normal
operations and limitations.

GENERAL
HEATING SYSTEM
Heat is provided on the DC-3 by a Janitrol heater
which is located in the heater compartment on the
right side of the companionway. The heater is
installed in the upright position and is enclosed on
three sides by fire resistant material. The fourth
side is formed by the bulkhead that separates the
cockpit area from the cabin area.
During normal operations and in the coldest
environmental conditions, the heater uses 1.5
gallons of fuel per hour. The heater control panel is
located on the First Officer’s overhead panel. This
panel consists of a heater ON/ OFF switch, a duct
temperature gauge, and an amber malfunction light.
Heater Fuel System
The Janitrol heater uses fuel from the right engine
fuel pressure gauge line that is pressurized by
either the right engine driven fuel pump or the right
engine electric boost pump. A supply valve located
on the forward bulkhead of the heater compartment
is provided as means to shut off fuel supply to the
heater system when necessary. The valve is open
when the handle is parallel to the fuel line.
Fuel supplied to the heater is controlled by a fuel
pressure regulator and an electrically operated fuel
shutoff valve. The pressure regulator is controlled
by airflow through the heater inlet air duct. The fuel
shutoff valve is electrically controlled by a thermal
cycling switch in the heater outlet air duct.
Heater Electrical System
The heater electrical system is protected by the
No. 30 circuit breaker in the main electrical J-Box.
The heater ON/ OFF switch on the heater control
panel controls the heater operation and furnishes
electrical power to the duct temperature gauge.
The duct temperature gauge is an electrically
operated gauge that indicates the heater outlet air
duct temperature.
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The heater is designed to operate only in flight. A
ram air safety switch is mounted on the forward
bulkhead of the heater compartment to disable the
use of the heater when not in flight. This switch is
operated by air pressure in the heater inlet duct. It
completes the heater electrical circuit at airspeeds
above approximately 74 KIAS. It opens the circuit
to turn the heater off at airspeeds below
approximately 52 KIAS. A malfunction light
illuminates when the heater switch is ON and the
heater is shut down because the electrical circuit is
not complete.
A ram air bypass switch is mounted on the heater
electrical J-Box on the forward bulkhead of the
heater compartment. This is a guarded switch that
can be used to bypass the ram air switch in the
event that it becomes inoperative. The ram air
switch light is an amber light mounted adjacent to
the ram air bypass switch. It indicates that the
electrical circuit is completed at the ram air switch.
The heater ignition unit is located on the forward
bulkhead of the heater compartment. It
incorporates two sets of ignition points. The
alternate set of vibrator points can be selected by
activating a toggle switch at the bottom of the unit.
The cycling switch is a thermal switch installed in
the heater outlet air duct to automatically cycle the
heater off when the duct temperature increases to
138°C. This switch controls the fuel shutoff valve in
the fuel control, but does not affect ignition to the
heater.
The cycling light is a green light mounted adjacent
to the heater fuel pressure gauge. It illuminates
when the cycling switch closes to complete the
circuit and allow the heater to operate.
A heater overheat switch is located in the heater
outlet air duct. It opens to shut off the heater in the
event the cycling switch fails to open and duct
temperature increases to 177°C. This switch shuts
off fuel and ignition to the heater when it opens, and
turns on the heater malfunction light.
The heater malfunction light is an amber light
mounted on the heater control console which
illuminates when the heater main switch is ON and
either the ram air switch or the overheat switch has
opened the electrical circuit to shutdown the heater.
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Heater Air System
The heater air scoop protrudes from the fuselage
above and aft of the First Officer’s sliding window.
The cockpit heat control is located aft of the
Captain’s seat and controls the amount of heated
air which flows to the air outlets between both sets
of rudder pedals. The control is open when it is
pulled. The cabin heat control is located on the aft
bulkhead of the heater compartment. It controls the
amount of heated air that flows to the outlets in the
cabin.
Heater Fire Protection
See the Fire Protection Chapter of this manual.
VENTILATING SYSTEM
The DC-3 is equipped with a nose air valve that
allows ventilating air to enter the aircraft through a
scoop in the nose of the fuselage. This valve is
regulated by a control beneath the First Officer’s
instrument panel.
When the valve is open, air travels from the nose
air scoop through a duct system under the floor and
is distributed to various compartments. The cockpit
cold air valve is located under the floor of the
forward baggage bin and is operated by a control
aft of the Captain’s seat.
All heating and ventilating air enters the cockpit
through outlet ducts located between each set of
rudder pedals. Two controls, one for ventilating air
and one for heating air, regulate the volume of air
flowing to both outlets in the cockpit.
The cabin cold air valve is located in the aft
baggage bin. It is safetied in the OPEN position for
summer operation and safetied in the CLOSED
position for winter operation. This valve controls
the flow of ventilating air to air outlets in the cabin.
By safetying the valve in a fixed position for
seasonal operation, however, the supply of
ventilating air to the cabin can be regulated from
the cockpit with the nose air valve control.
Two electrically operated blowers are provided to
force air to the outlets in the cabin. The blowers
are supplied electrical power through the Anticollision Light Switch, the Ram Air Switch, and the
Cabin Fan Switch on the Heater Control Panel. For
the blowers to work, the Anti-collision Light switch
must be ON, the Cabin Fan Switch must be ON,
and the Ram Air Switch must be open. Thus, the
blowers are disabled in flight.
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When the blowers are operating, a portion of the air
is drawn into the duct from the outside through a
small air scoop on the side of the fuselage, while
the remainder of the inlet air is drawn from the
forward end of the cabin through a flapper type
check valve. In flight the check valve is held closed
by ram air pressure from the outside air scoop and
outside air is supplied to the ventilating air outlets.

OPERATION
VENTILATION
For cockpit ventilation:
Cockpit cold air valve ........................ Pull/ OPEN
Heat ram air control ....................... Push/ OPEN
Cabin-cockpit heat control ............... Pull/ COOL
Heat spill valve ................................. Pull/ COOL
For cabin ventilation:
Cabin blowers ................................................ ON
Fresh air controls ...................................... PUSH
Heater ram air control .................... Push/ OPEN
Cabin-cockpit heat control ............. Push/ COOL
NOTES: The heater controls are used for heating
and are also used for additional cooling with the
heater off. Ventilation from the nose air valve is not
available to the cabin on this aircraft.
HEAT
For cockpit heat:
Heater switch ................................................. ON
Heater ram air control (Push to open) ..... OPEN
Cabin-cockpit heat control ................ Pull/ HEAT
Heat-defrost control ........................ Push/ HEAT
Heat spill valve .................................. Pull/ HEAT
Cockpit cold air valve (Push to close) . CLOSED
For cabin heat:
Heater switch ................................................. ON
Heater ram air control (Push to open) ..... OPEN
Cabin-cockpit heat control .............. Push/ HEAT
(Push for more cabin heat)
Fresh air controls ....................................... PULL
NOTE: The cabin-cockpit heat control in the cabin
divides the heater output between the cabin and
cockpit. Therefore, when pushed to increase cabin
heat the cockpit heat will be decreased and
conversely when pulled to decrease cabin heat the
cockpit heat will be increased.
The maximum heated air that can be directed to the
cabin is approximately two thirds of the total
supplied by the heater.
ENVIRONMENTAL SYSTEMS
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If it is necessary to direct an excess of heated air to
the cockpit in order to maintain a comfortable
temperature in the cabin, the heat spill valve can be
adjusted to spill the excess heated air overboard to
control cockpit temperatures. Do not spill heat until
certain that satisfactory cabin heat is being
provided.
NOTE: The heat-defrost control divides the cockpit
heat supply between the cockpit air outlets forward
of the rudder pedals and the windshield defrost
outlets. Therefore, when pushed to increase
cockpit heat, the defrost heat will be decreased.
To operate blowers:
1. Battery switch ........ BAT CART or BATTERY
2. Anti-collision light switch .......................... ON
3. Cabin fan switch ....................................... ON
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HEATER FUEL PRESSURE
Note: In the event the right engine has been shut
down and secured for reasons other than fire, the
heater may be operated normally using fuel
pressure obtained from the right electric boost
pump. It is not necessary to take the right mixture
control out of the idle/cutoff position. The heater
will function normally as long as fuel pressure is
supplied via the boost pump and the right fuel
selector has been positioned to a fuel tank
containing fuel.

LIMITATIONS
Heater Cycling Temperature ...... OFF at 138°C.
Heater Ram Air Switch Settings
Close ..................................................... 74 knots
Open ...................................................... 52 knots

Heating and Cooling System
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Janitrol Heater Electrical System
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INTRODUCTION
The DC-3 is an unpressurized aircraft.

––––––– End of Chapter –––––––
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INTRODUCTION
The DC-3 hydraulic system utilizes 5606 hydraulic
fluid and is pressurized by two geared, positive
displacement pumps capable of producing a flow
rate of two gallons per minute at 1500 PSI. There
is one engine driven hydraulic pump mounted on
the accessory case of each engine. The hydraulic
system consists of five hydraulically operated units
as described in this chapter:
•
•
•
•
•

Landing gear
Brakes
Wing flaps
Cowl flaps
Windshield wipers

Hydraulic system pressure is supplied by each of
the engine driven pumps with reserve pressure
maintained in the accumulator system. In the event
of the failure of either pump, the remaining
operative pump will provide sufficient pressure to
operate all hydraulic units.
A hand operated hydraulic pump (Emergency Hand
Pump) provides an emergency source of pressure
in the event the engine driven pumps fail to supply
sufficient pressure or become inoperative.
This chapter provides a general overview of the
DC-3 Hydraulic System as well as normal
operations and limitations.

GENERAL
HYDRAULIC SYSTEM COMPONENTS
The component parts of the hydraulic system that
supply, regulate, and control the operation of the
five hydraulically operated units are as follows:
Hydraulic Reservoir
The hydraulic reservoir is located on the aft side of
the bulkhead behind the First Officer’s seat. A sight
gauge, visible from either pilot’s seat, is mounted
on the hydraulic control panel near the filler neck of
the reservoir.
The reservoir capacity is 13 quarts. Ten quarts are
available from a standpipe inside the reservoir to
the normal hydraulic system. Three quarts of
hydraulic fluid are available below the standpipe to
the Emergency Hand Pump. The total capacity of
the hydraulic system is 28 quarts which includes
the fluid in all the lines and the accumulator.

Douglas DC-3 GTM
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Accumulator
The accumulator has a dry nitrogen charge of 250
PSI and affects the hydraulic system in three ways:
• It provides reserve hydraulic pressure when the
engine driven pumps are not operating,
• It provides additional pressure to the hydraulic
system when the pump output is exceeded by
system demands, and
• It dampens hydraulic system surges by absorbing
system pressure surges.
Hydraulic Control Panel
The hydraulic control panel is located on the right
side of the cockpit bulkhead and consists of a sight
gauge, a Star Valve, a wing flap selector, a landing
gear selector, an Emergency Hand Pump, and two
hydraulic pressure output gauges.
Emergency Hand Pump
The Emergency Hand Pump is located at the
bottom of the hydraulic control panel adjacent to the
First Officer’s seat. The pump is a double action
piston pump and supplies positive fluid pressure
with each stroke of the handle. The hand pump
provides an alternate means of supplying hydraulic
pressure for the operation of all hydraulic systems.
NOTE: In the event of a hydraulic system leak,
three quarts of fluid will remain below the reservoir
standpipe for Emergency Hand Pump operation.
Hydraulic Star Valve
The Hydraulic Star Valve is located near the center
of the hydraulic control panel. During normal
operations this valve is CLOSED (turned clockwise)
to provide direct actuation of the hydraulic units
without charging the accumulator. When the valve
is opened, pressure from the Emergency Hand
Pump is applied to the accumulator and then to the
hydraulic system.
Pressure Regulator
The hydraulic system pressure regulator maintains
system pressure supplied by the engine driven
pumps at 950 ± 50 PSI.
System Relief Valve
The system relief valve prevents system pressure
from exceeding 1100 ± 50 PSI in the event of
failure of the pressure regulator.
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Pressure Gauges
Two hydraulic pressure gauges are located on a
panel on the outboard right hand side of the cockpit
by the First Officer’s seat. The aft gauge is the
System Pressure Gauge and the forward gauge is
the Landing Gear Pressure Gauge.
System Pressure Gauge
The System Pressure Gauge is the aft gauge on
the pressure gauge panel and indicates system
pressure at all times. During wing flap operation,
landing gear operation, or brake application, system
pressure will normally fluctuate.
Landing Gear Pressure Gauge
The Landing Gear Pressure Gauge is the forward
gauge on the pressure gauge panel and indicates
pressure in the landing gear down line.
Positive pressure in the landing gear down line is
one of the three methods used to assure that the
landing gear remains down and locked. During all
operations with the Landing Gear down, if the
Landing Gear Pressure is abnormally high or low,
temporarily place the Landing Gear Handle in the
full DOWN position to restore normal pressure by
combining the hydraulic manifolds. Similarly, when
operating with the Landing Gear up, if Landing
Gear Pressure is indicated, temporarily place the
Landing Gear Handle to UP to assure that the
Landing Gear is fully retracted.
For more detailed information see the Landing Gear
Chapter in this manual (GTM Ch.14).
Hydraulic Shutoff Valves
Hydraulic fluid shutoff valves are installed in each
nacelle aft of the firewall. When closed, these
valves will immediately shut off the flow of hydraulic
pressure from each respective engine. Selectors
for these valves are located on the left side of the
throttle quadrant and are blocked OPEN by a slide
latch. They should remain in the OPEN position
unless required by an emergency. Once closed for
any reason, only maintenance personnel may reopen the firewall shutoff valves.
HYDRAULICALLY OPERATED UNITS
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Brake System
See the Landing Gear & Brakes Chapter in this
manual (GTM Ch.14).
Windshield Wipers
Windshield wipers are provided for each pilot’s
windshield. The speed of the wipers is controlled
by a control valve that is located on the left side of
the wiper motor below the windshield “V”. This
valve regulates the amount of hydraulic fluid flowing
through the wiper motor that controls the wiper
blade speed. One valve is provided for each pilot’s
station. A shutoff valve for the windshield wipers is
located on the bulkhead aft of the First
Officer’s seat.
Cowl Flaps
The cowl flaps are operated by hydraulic control
valves located on the right side of the cockpit just
below the First Officer’s sliding window. An
actuating cylinder located on the lower segment of
each engine ring cowl controls the movement of the
cowl flaps around each engine. The actuator is
controlled by the left and right cowl flap selectors in
the cockpit and directs hydraulic fluid to either open
or close the cowl flaps as desired.
The cowl flap control valves have the following
selectable positions: CLOSE, OFF, TRAIL, OFF,
and OPEN.
• When positioned to CLOSE or OPEN, one line
will be under normal system pressure and the
other line will be open to the system return line
causing the cowl flaps to close or open as
appropriate.
• When positioned to OFF, both lines to the
actuating cylinder are closed.
• When positioned to TRAIL both lines to the
actuating cylinder are open to the hydraulic
system return line allowing air loads to determine
the cowl flap position.
NOTE: Place the Cowl Flap Control Valve in the
OPEN/ OFF position in accordance with the
Shutdown Checklist. Do not leave the Control
Valve in the OPEN position.

Landing Gear
See the Landing Gear & Brakes Chapter in this
manual (GTM Ch.14).
Wing Flaps
See the Flight Controls Chapter in this manual
(GTM Ch.15).
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OPERATION
Emergency Hand Pump Use
To pressurize the system when the engines are not
running, accomplish the following:
Landing Gear Handle ......................... NEUTRAL
Flap Handle ........................................ NEUTRAL
Star Valve ................................................. OPEN
Pump .................................... to desired pressure
Star Valve ............................................. CLOSED
COWL FLAPS

GTM 13.4
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LIMITATIONS
Normal system pressure (max.) .... 950 ± 50 PSI
Pressure relief valve .................... 1100 ± 50 PSI
Accumulator air charge .......................... 250 PSI
Reservoir capacity ............................... 13 quarts
System capacity ................................... 28 quarts
Emergency reserve ................................ 3 quarts
Min. system pressure for brakes ........... 500 PSI
Do not operate windshield wipers on a
dry windshield.

• Check system pressure.
• Control valve - Select desired position.
WINDSHIELD WIPERS
• Check system pressure.
• OPEN Shutoff Valve.
• OPEN Speed Control to desired speed.
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Hydraulic System Schematic
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Hydraulic System Diagram
––––––– End of Chapter –––––––
Douglas DC-3 GTM

HYDRAULIC POWER SYSTEMS

LANDING GEAR & BRAKES

www.TheAviatorNetwork.com
© 2005

GTM 14.1
1-30-05

CONTENTS
INTRODUCTION ............................................................................................................................. 14.2
GENERAL .......................................................................................................................................
MAIN LANDING GEAR ..............................................................................................................
Landing Gear Latch Lever and Handle .................................................................................
Landing Gear Pressure Gauge ..............................................................................................
Landing Gear Warning Horn ..................................................................................................
Landing Gear Warning Lights ................................................................................................
Landing Gear Safety Pins ......................................................................................................
TAIL WHEEL ..............................................................................................................................
BRAKES .....................................................................................................................................
Parking Brakes .......................................................................................................................

14.2
14.2
14.2
14.2
14.3
14.3
14.3
14.3
14.3
14.3

OPERATION ...................................................................................................................................
LANDING GEAR ........................................................................................................................
Landing Gear Warning System Check ..................................................................................
Landing Gear Retraction ........................................................................................................
Landing Gear Extension .........................................................................................................
Tail Wheel Locking and Unlocking .........................................................................................
BRAKES .....................................................................................................................................
Parking Brake .........................................................................................................................
Emergency Hand Pump Use .................................................................................................

14.4
14.4
14.4
14.4
14.4
14.4
14.4
14.4
14.4

LIMITATIONS .................................................................................................................................. 14.4
DIAGRAMS
LANDING GEAR LATCH LEVER OPERATION ...................................................................... 14.5
LANDING GEAR LATCH LEVER DETAILS ............................................................................. 14.6
INSTALLING LANDING GEAR SAFETY PIN .......................................................................... 14.7

Douglas DC-3 GTM

LANDING GEAR & BRAKES

LANDING GEAR & BRAKES

www.TheAviatorNetwork.com
© 2005

INTRODUCTION
This chapter provides a general overview of the
DC-3 Landing Gear and Brakes Systems as well as
normal operations and limitations.

GENERAL
The DC-3 Landing Gear System is a conventional
landing gear design utilizing retractable main
wheels and a lockable tail wheel. The DC-3 Brake
System utilizes expander tube type brakes
controlled by the rudder pedals.
MAIN LANDING GEAR
The main gear retraction mechanism uses hydraulic
pressure to raise and lower the gear. Trapped
pressure in the gear up lines keeps the gear in the
retracted position. When the landing gear is
extended, the landing gear linkage is locked down
by a spring-loaded latch. This latch is connected to
a lever in the cockpit that can be locked in place to
assure that the latch remains in place.
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With the Landing Gear Lever in the Neutral
position, all Landing Gear hydraulic valves are
closed. This allows pressure to be trapped in the
up side of the Landing Gear actuator. The landing
gear is held up only by this trapped pressure.
The Landing Gear Pressure Gage indicates
hydraulic pressure on the down side of the Landing
Gear Actuator. If the Landing Gear Pressure Gage
indicates pressure during flight with the landing
gear up, the increasing pressure may be caused by
the gear sagging down. Move the Landing Gear
Handle momentarily to the Up position to fully
retract the gear again.
Landing Gear extension is accomplished by moving
the Landing Gear Handle to the Down position.
After the Landing Gear is down, normal hydraulic
system pressure will be indicated on the Landing
Gear Hydraulic Pressure Gauge. Return the
Landing Gear Handle to the Neutral position and
observe the green landing gear light indicating that
the landing gear is safe for landing.

Landing Gear Latch Lever and Handle
The landing gear system is controlled and operated
by the Landing Gear Latch Lever and the Landing
Gear Handle. The latch lever has three positions:
Positive Lock, Unlocked, and Spring Lock. The
latch lever is connected by a cable to a springloaded downlock latch on the landing gear linkage
in the wheel well. A retaining clip is mounted on the
floor and provided to lock the Latch Lever in the
Positive Lock position.

After the gear is “Down and Locked” and the
Landing Gear Handle is in the Neutral position,
secure the Latch Lever in the Positive Lock position
by pushing it down level with the cockpit floor and
placing the retaining clip around the end. The
green Landing Gear Light indicates that the
Landing Gear is down and locked with the latches
in place but does not indicate the Landing Gear
Latch Lever position.

With the landing gear down, the gear linkage is
locked by the spring-loaded downlock latch. The
Landing Gear Latch Lever in the cockpit also holds
this latch in place when it is placed in the Positive
Lock position and secured by the retaining clip.

NOTE: In accordance with the Shutdown
Checklist, placing the Landing Gear Handle in the
Down position will prevent excessive hydraulic
pressure build-up due to thermal hydraulic fluid
expansion.

When retracting the landing gear, the Latch Lever
must be placed in the Unlocked position (fully
raised) to release the gear latches. The Landing
Gear Handle may then be moved to the Up position
to raise the gear.

Landing Gear Pressure Gauge
The Landing Gear Pressure Gauge is the forward
gauge on the pressure gauge panel and indicates
pressure in the landing gear down line.

Once the landing gear is up and the Landing Gear
Pressure indicates zero, move the Landing Gear
Handle to the Neutral position. This will cause the
Landing Gear Latches to drop to the spring-loaded
position and the Landing Gear Latch Lever to
automatically reposition to the Spring Lock position
(mid position).

Douglas DC-3 GTM

Positive pressure in the landing gear down line is
one of the three methods used to assure that the
landing gear remains down and locked during taxi,
takeoff, and landing.
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During all operations with the Landing Gear down, if
the Landing Gear Pressure is abnormally high or
low, temporarily place the Landing Gear Handle to
the Down position to restore normal pressure by
combining the hydraulic manifolds. Similarly, when
operating with the Landing Gear up, if Landing
Gear Pressure is indicated, temporarily place the
Landing Gear Handle to Up to assure that the
Landing Gear is fully retracted.
Landing Gear Warning Horn
The landing gear warning horn is located on the
bulkhead above the First Officer’s seat. The
warning horn sounds when the following conditions
exist:
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TAIL WHEEL
The DC-3 tail wheel is a free-castering lockable tail
wheel. The tail wheel locking mechanism consists
of an unlocking handle below the control pedestal
that is connected to the locking pin at the tail wheel
assembly. The handle in the cockpit is spring
loaded to the forward position and has a detent to
hold it in the aft position.
When the cockpit handle is released to the forward
(unlocked) position, the locking pin at the tail wheel
is spring-loaded to engage in a hole located on a
disk in the tail wheel assembly. The tail wheel
locking pin will not engage until the tail wheel is
aligned with the longitudinal axis of the aircraft.

The main DC bus is powered and either throttle is
retarded below 17 IMP (approximately 1/4 throttle
travel) and
• Either landing gear is not locked down, or
• The landing gear handle is not in the
Neutral position.

Conversely, when the cockpit handle pulled aft
(unlocked), the tail wheel locking pin is removed
from the hole in the disk and the tail wheel will
caster freely through 360º of motion. The tail wheel
must be locked for all takeoffs and landings.

The landing gear warning system should be
checked prior to flight in accordance with the Preflight Checklist.

Caution
Do NOT tow the aircraft with the tail
wheel locked.

Landing Gear Warning Light
The Landing Gear Warning Light is an amber
warning light located on the First Officer’s
Instrument Panel. It illuminates when the Main DC
Bus is powered and either gear is not locked down
or the Landing Gear Handle is not in the NEUTRAL
position.
Landing Gear Safety Pins
The Landing Gear Safety Pins lock the gear truss to
the front spar while airplane is parked or towed.
They have red flags attached to alert crewmembers
that the pins are in place and need to be removed
before flight.
The Landing Gear Safety Pins should be installed
in accordance with the Termination Checklist and
removed in accordance with the Pre-flight
Checklist. When they are not in use, the safety
pins should be stored in the cockpit on the
bulkhead behind the Captain’s seat.

Douglas DC-3 GTM

BRAKES
The wheel brakes are expander tube type brakes
controlled by the rudder pedals. Depressing the top
of the rudder pedals applies hydraulic system
pressure to the inboard and outboard brakes on
each main landing gear wheel. A pressure limiter
reduces the sensitivity of the brakes by limiting the
amount of pressure available to the braking system
to 350 PSI.
Note: When the wheel brakes are hot, the stopping
capability will be decreased.
Parking brakes
The control knob for parking brakes is located on
the lower panel of the control pedestal. To set the
parking brake, depress both brake pedals, pull the
parking brake control knob full aft, release the
pressure on the pedals, and then release the
parking brake knob. To release the brakes,
depress both brake pedals firmly and confirm that
the parking brake control knob has released.
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OPERATION
LANDING GEAR
Landing Gear Warning System Check
Accomplish the following Landing Gear
Warning System Check as required by the
Interior Pre-flight Checklist:
BATTERY SWITCH ................................. EXT CART or BATT
LANDING GEAR INDICATOR ..................................... GREEN
LANDING GEAR HANDLE ............................................DOWN
LANDING GEAR INDICATOR .................................. ORANGE
LANDING GEAR WARNING ...............................................ON
THROTTLES ........................................................... ADVANCE
LANDING GEAR WARNING .............................................OFF
RIGHT THROTTLE ........................................................... IDLE
LANDING GEAR WARNING ...............................................ON
LANDING GEAR HANDLE ...................................... NEUTRAL
LANDING GEAR WARNING .............................................OFF

Landing Gear Retraction
Latch Lever .......................................... Unlocked
Landing Gear Handle ........................... Out & Up
Check warning light ...................................... Red
Check landing gear pressure ............................ 0
Landing Gear Handle .............................. Neutral
Check Latch Lever .......................... Spring Lock
Landing Gear Pressure ........................... Monitor
Note: If the Landing Gear Pressure increases
while the Landing Gear is UP, the Landing Gear is
probably drooping out of the UP position. Move the
Landing Gear Handle to the UP position
momentarily to assure that the Landing Gear
remains fully retracted.
Landing Gear Extension
Check Latch Lever Position ............ Spring Lock
Landing Gear Handle ................................ Down
Wait until Landing Gear Pressure equals
System Pressure.

Landing Gear Handle .............................. Neutral
Landing Gear Green Light ............................. On
Latch Lever .................................... Positive Lock
Visually Confirm ................. Landing Gear Down
Before Landing

Confirm Landing Gear Pressure ............. Normal
Note: If the Landing Gear Pressure is not normal
before landing, move the Landing Gear Handle to
the down position momentarily to assure positive
pressure on the Landing Gear.
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Tail Wheel Locking and Unlocking
The tail wheel must be locked for all takeoffs
and landings. Typically the control handle will
be placed in the LOCKED position while turning
into position on the runway for takeoff and left
in the LOCKED position until taxi speed is
obtained on roll-out after landing.
BRAKES
• Either or both engines operating
- Check system pressure (500 PSI - minimum)
- Depress top of rudder pedals, as desired.
• Both engines inoperative
- Depress top of rudder pedals.
- Open Star Valve.
- Operate hand pump as desired.
Parking Brake
• To set the parking brake: Depress both brake
pedals fully and then pull the parking brake knob.
Release the pedals before releasing the parking
brake knob.
• To release the parking brake: Depress both
brake pedals fully and verify that the parking
brake control knob has released.
• The System Pressure Gauge should read
500 PSI (minimum) for satisfactory parking
brake operation.
NOTE: If system pressure is below 500 PSI,
pressurize the system using the Emergency Hand
Pump.
Emergency Hand Pump Use
To pressurize the system when the engines are not
running, accomplish the following:
Landing Gear Handle .............................. Neutral
Flap Handle ............................................. Neutral
Star Valve ................................................... Open
Pump .................................. To desired pressure
Star Valve ................................................. Closed

LIMITATIONS
Minimum Landing Gear Pressure for Landing ....
................................................................ 500 PSI
Minimum System Pressure for Brakes ...............
................................................................. 500 PSI
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LANDING GEAR SAFETY PIN

––––––– End of Chapter –––––––
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INTRODUCTION
The moveable Flight Control surfaces on the
Douglas DC-3 aircraft consist of two ailerons, the
right aileron trim tab, two elevators, two elevator
trim tabs, the rudder, the rudder trim tab, and the
wing flaps. All of these surfaces except the wing
flaps are operated manually from the cockpit by
means of conventional controls and cable systems.
The wing flaps are controlled from the cockpit, but
are hydraulically actuated.
This chapter provides a general overview of the
DC-3 Flight Controls Systems as well as normal
operations and limitations.

GENERAL
PRIMARY CONTROL SYSTEMS
The ailerons, elevators, and rudder consist of
aluminum alloy frames covered with treated polyfiber fabric. Each surface is counter balanced by
weights built into the flight control structure. Each
elevator and rudder is attached to its respective
stabilizer at two attach points. Each aileron is 24 Ft
long and is attached to its wing at six attach points.
TRIM TAB SYSTEMS
Adjustable metal trim tabs are installed on the right
aileron, the rudder, and each elevator.
The aileron trim tab is on the trailing edge of the
right aileron and is controlled by a crank on the right
side of the lower panel on the control pedestal.
Clockwise rotation of the control crank corrects a
low left wing flight condition, and counter-clockwise
rotation corrects a low right wing flight condition. A
graduated dial is adjacent to the control to indicate
the degree of tab deflection.
The elevator trim tabs are controlled by a wheel
installed on the left side of the control pedestal.
Forward rotation trims the nose down. A graduated
dial is adjacent to the control to indicate the degree
of tab deflection.
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CONTROL LOCKS
Removable control locks are provided for securing
the Flight Controls when the airplane is parked.
They will normally be installed at the inboard ends
of the ailerons and elevator and at the base of the
rudder in accordance with the Termination
Checklist.
WING FLAPS
The flap system is a single cable system which
actuates four sections of flaps, simultaneously. The
flaps are “split” type flaps and are arranged in two
equal sections on either side of the aircraft at the
trailing edge of the wing and under the fuselage.
The split flap system is a flap system that utilizes a
hinged portion of only the bottom surface of the
wing. When extended, split flaps increase the
angle of attack of the wing by changing the chord of
the wing. Split flaps also cause minimal change in
pitch as they are extended or retracted. This is due
to the fact that split flaps provide some lift but
significantly more drag than other types of flaps.
Full flaps provide 45° of deflection causing an
increase in lift of approximately 35% with an
increase in parasite drag of approximately 250%.
Wing Flap Selector
The wing flap selector valve is located on the
hydraulic control panel, and has three positions:
DOWN, NEUTRAL, and UP. The Flap Handle is
connected to this valve and is held in the NEUTRAL
position by a slot in the lock ring. To move the Flap
Handle to UP or DOWN, it must be moved first to
the left out of the slot and then UP or DOWN as
desired.
NOTE: Placing the Flap Handle in the UP position
in accordance with the Shutdown Checklist will
prevent excessive hydraulic pressure build-up due
to thermal expansion.

The rudder trim tab is controlled by a crank on the
left side of the lower panel on the control pedestal.
Clockwise rotation of the control corrects yaw to the
left and counter-clockwise rotation of the crank
corrects yaw to the right. A graduated dial is
adjacent to the control to indicate the degree of tab
deflection.
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Flap Relief Valve
A relief valve is installed in the flap down line to
prevent the extension of flaps at airspeeds in
excess of the manufacturer’s recommended
maximum flap speeds. This system reduces
hydraulic pressure so that flaps will extend only
when air loads are less than approximately
97 KIAS.
However, once the flaps have been extended, they
will stay in position regardless of aircraft speed.
Structural damage could result if the airplane is
allowed to accelerate above flap speed limits after
flap extension and the flap handle has been
returned to the neutral position.
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OPERATION
WING FLAP EXTENSION OR RETRACTION
• Move Flap Selector Handle to the left (to release
from the Lock ring) and then UP or DOWN as
desired.
• Monitor Flap Position Indicator.
• Return Flap Handle to NEUTRAL when flaps
have reached the desired position.

LIMITATIONS
o

Maximum allowable aileron trim ...................... 4
Maximum loading (flaps up) .... +2.83 G/ -0.83G
Maximum loading (flaps down) +1.58 G/ -0.44G

Flap position indicator
The flap position indicator consists of an electrical
transmitter mounted on the left inboard flap section
and an indicator located on the First Officer’s
Instrument Panel. The indicator is marked in
increments of 0, 1/4, 1/2, and full.

––––––– End of Chapter –––––––
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INTRODUCTION
This chapter provides a general overview of the
DC-3 Avionics Systems as well as normal
operations and limitations.

GENERAL
VHF COMMUNICATIONS
The intercom control head is located within the
Garmin 340 audio panel and includes independent
intercom volume and squelch controls for both the
Captain and the First officer. The battery bus and
the radio bus must be powered in order for the
intercom to function. The jump seat rider position is
provided with a boom type headset. This headset
permits 3 way intercom capabilities with the pilots,
but does not allow access to any VHF transmitter.
The microphone and headset jacks are located on
top of the hydraulic control panel, to the right of the
jump seat rider’s seat.
The Garmin 340 Audio selector panel is located in
the center avionics stack. This audio panel allows
the selective monitoring of radios on the cockpit
overhead speaker and/or the pilot’s headsets. It
also controls the microphone output. The audio
control panel allows the pilots to select either
transmitter number one or number two, as well as
control the audio input into the intercom amplifier
from any or all of the following sources: Nav 1, Nav
2, or the marker beacon receiver. The following are
the primary NAV/COMM units in the DC-3:
• One Garmin GNS 430 GPS / COMM / NAV
The transceiver is located in the center instrument
panel and is made up of solid-state components
and feature 20 watts of nominal output power. The
VHF transceiver allows a minimal spacing of 25
KHz channel spacing and a total of 760 channels
that range from 118.0 MHz to 136.975 MHz. The
antenna for the transceiver is located on the bottom
of the aircraft.
• One Narco Mark 12 - E COMM / NAV
The transceiver is located in the center instrument
panel and is made up of solid-state components
and feature 20 watts of nominal output power. The
VHF transceiver allows a minimal spacing of 25
KHz channel spacing and a total of 760 channels
that range from 118.0 MHz to 135.975 MHz. The
antenna for the transceiver is located on the
bottom of the aircraft.
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NAVIGATION EQUIPMENT
• One Garmin GNS 430 Navigation receiver
• One Narco Mark 12-E Navigation receiver
• Two independent Glideslope receivers
• One King KT-76-A transponder with Mode C
• One Garmin 320A transponder with mode C
• One Garmin 340 3 - light marker beacon receiver
• Three OBS indicators.
The VOR/ LOCALIZER receivers are located on the
center instrument panel and allow radial indications
to appear on a cross pointer instrument (deviation
indicator) in conjunction with the omni-bearing
selector on the instrument panels (Two on the left
sub-panel and one on right sub-panel). The
frequency range of these radios is 108 MHz to
118 MHz. The ILS frequencies are automatically
paired only when the proper localizer frequency is
selected on the Number One Nav Radio. However,
the glide slope receiver indication appears on both
course deviation indicators (CDIs) regardless of the
frequency selected on the number 2 radio. The
antenna for the VHF Nav receivers is centered on
top of the aircraft.
The system has a maximum range that is
dependant on the strength of the ground
transmitter, the terrain in the area, and the altitude
of the aircraft.
The following table lists the approximate line-ofsight range of VHF communication over level
terrain between an airplane and a ground station:
*ALTITUDE (ft. AGL)
1,000
3,000
5,000
10,000
15,000

APPROX. RANGE (NM)
35
60
75
110
135

GPS System
The GPS (Global Positioning System) operates as
follows: Numerous satellites in geosynchronous
orbit above the earth continuously transmit timed
electronic pulses. As many as 24 parallel receivers
in the aircraft receive and measure these pulses
against a known standard. The on board computer
within the GPS unit uses mathematical triangulation
to accurately determine its position. This
information is stored within the unit until the next
reading can be taken. Upon several successful
cycles both a position and a speed can be
determined. If enough satellite signals can be
received, accurate altitude information is often
available.
AVIONICS
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When a destination is selected from the GPS unit,
all calculations are made based on progress
towards that fix in terms of time, distance, and fuel.
The Garmin GNS 430 has an internal database that
is amendable. The Garmin GNS 430 navigation
system in conjunction with the other aircraft
systems makes the DC-3 certified for day and night
flight under both IFR and VFR. The Garmin GNS
430 is certified for both enroute and terminal
operations. Independent stand alone GPS
approaches are routinely conducted.
Marker Receiver
The Garmin 340 3-light marker beacon is an
integral part of the audio panel. When passing over
an outer marker beacon, a 400 Hz tone is produced
and the blue light flashes. When passing over a
middle marker, a 1300 Hz tone is produced and the
amber light flashes. When passing over an inner
marker, a 3000 Hz tone is produced and the white
light flashes. The lights, audio switches, and
accompanying hi or low sensitivity switch is located
on the audio selector panel. The antenna is located
on the lower forward fuselage. The audio control
for the marker receiver is located on the audio
control panel and may be selected by depressing
the associated MKR switch.
• Sensitivity of the marker receiver is pre-set for
two operating levels (HIGH or LOW). With the
switch in the HIGH position the receiver is
operating at its maximum and reception area will
be wider than when the switch is in the LOW
position.
• The marker audio volume ON/ OFF control is
provided to control marker audio. The audio
indication precedes the light indication when
approaching the marker beacon and is heard
after the light indication ceases. When the
aircraft passes over a fan marker, a high pitched
tone is heard. The marker light indications are
not controlled by the position of the marker audio
switch.
Glide Slope Receiver
When the Captain’s VOR receiver is tuned to a
localizer frequency, the glide slope receiver
frequency is automatically selected. The glide
slope indication from this radio will be displayed on
both pilots’ deviation indicators.
The glide slope antenna is mounted on the nose of
the aircraft
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ATC RADAR TRANSPONDERS
The DC-3 utilizes both the Garmin 320A as well as
the King KT-76A ATC transponders. Each has
4096 code capabilities and a blind encoder for
altitude reporting. Each unit has a monitor indicator
that visually indicates proper operation during
interrogation.
POWER DISTRIBUTION
Avionics power is supplied directly from the ships
batteries to the radio bus via a remote electrical
relay. In the event of a dual generator failure, the
avionics equipment should continue to function
normally until ships power is depleted.
An avionics master switch is located on the
overhead panel on the Captain’s side of the aircraft.
This switch energizes a relay via a five ampere
circuit breaker which allows power to be supplied to
the radio bus. In the event of a failure of the radio
bus relay or the five-amp circuit breaker itself, the
radio bus may be powered directly from the ships
main DC bus by activating a switch located near the
circuit breakers in the companionway.
Circuit breakers are installed for all avionics
equipment. The Circuit Breakers are located in the
companionway just above the main junction box.
INSTRUMENTS
The instrument panel is comprised of 5 basic
sections. There is one sub panel on each side, one
flight instrument panel for each pilot and a center
panel. Each instrument is provided with individual
eyebrow type lights with a rheostat control.
Two basic types of instrument systems are used in
the Douglas DC-3
• Direct reading
• Remote electrical
The direct reading instruments are operated
mechanically by vacuum or by changes in pressure
to measure system, absolute, or differential
pressures.
The remote electrical instruments require 24-volt
DC power, or are self-energized and operate from
electrical current that they generate.
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DIRECT READING INSTRUMENTS
• Vacuum instruments:
- Directional gyros
- Gyro horizons
- Turn and bank indicators
• System pressure gauges:
- Alcohol
- Engine fuel
- Heater fuel
- Hydraulic
- Landing gear
- Oil
- Oxygen
• Absolute pressure instruments:
- Engine manifold pressure
- Altimeters
- Oxygen flow gauge
• Differential pressure instruments:
- Airspeed indicators
- Rate of climb indicators
- Vacuum gauge
REMOTE ELECTRICAL INSTRUMENTS
• Self-energized electrical instruments
- Cylinder head temperature
- Tachometers
• 24 Volt DC electrical instruments
- Ammeters (generator and pitot heaters)
- Carburetor air temperature
- Heater duct temperature
- Fuel quantity
- Oil temperature
- Outside air temperature
- Voltmeter
- Wing flap position indicator
PITOT STATIC SYSTEM
Pitot static system – pitot tubes
Two independent pitot tubes are mounted on the
lower half of the nose section. The pitot tubes are
arranged in line where one pitot tube head is
directly below the other. The pressure from the top
pitot tube head connects to the Captain’s pitot static
system and its respective airspeed indicator. The
pressure from the bottom pitot head connects to the
First Officer’s pitot static system and its respective
airspeed indicator. The flight crew should check
the altimeters periodically to assure that they are
operating within limits.

Douglas DC-3 GTM
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Pitot static system - static ports
The Captain’s and First Officer’s pitot static
systems each utilize small holes located on the
base of the respective pitot static heads to sense
ambient atmospheric pressure. This ambient
atmospheric pressure is used to provide information
for the altimeters and vertical speed indicators.
Pitot heat
By selecting the Pitot Heat switches to the ON
position, electrical power from the DC bus may be
utilized to provide continuous heat to either the
Captain’s or the First Officer’s pitot head masts.
Both the pitot head and the static port will be
heated whenever the respective pitot heat selector
switch is in the ON position. The Pitot heat system
is an anti-ice system and should be selected to ON
while in flight and prior to entering visible moisture
regardless of the outside air temperature.
Static selector valves
An alternate static source is available for both the
Captain’s and the First Officer’s pitot static systems.
The static selector valves are two identical
2 position selectors that are mounted on each
instrument sub panel. In the NORMAL position,
each system utilizes a static port associated with its
respective pitot head. In the alternate position
(ALT), the Captain’s pitot system utilizes the First
Officer’s static port at the base of the lower pitot
head. In the alternate position (ALT), the First
Officer’s pitot system utilizes the static port located
in the right auxiliary fuel tank bay area.
The following airspeed and altimeter corrections
should be used when ALT static air is selected.
These corrections are approximations only and are
contingent on the cockpit windows being closed.
Speed (KIAS)
69
78
87
96
104
113
122
130
139
148
156
165
174
182

A/S Corr.
+7
-2
-2
-3
-3
-4
-4
-7
-8
-9
-5
-11
-12
-13

Altim. Corr. (ft.)
45
-30
-10
-60
-60
-50
-40
-50
-50
-120
-140
-130
-194
-208
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VACUUM SYSTEM
Engine driven pumps
One vacuum pump on each engine is provided to
supply vacuum for operation of the gyroscopic
instruments. The gyroscopic instruments are the
artificial horizons, the turn and bank indicators, and
the directional gyros. Each vacuum pump supplies
suction through a check valve to the main vacuum
manifold. Both the Captain’s and the First Officer’s
flight instruments utilize this main vacuum manifold
as their source of vacuum for their respective flight
instruments. This arrangement allows for the
continuous and uninterrupted operation of both the
Captain’s and the First Officer’s flight instruments in
the event of an engine failure or vacuum pump
failure. A check valve is installed on each side to
isolate a pump from the manifold if it becomes
inoperative.
Relief valves
A relief valve for both the left and right engine
vacuum pumps regulates the vacuum at 5.0 ± 1/2
inches (Hg.) each.
Suction Gauges
Each engine vacuum pump has a suction gauge on
its respective instrument panel to indicate the
vacuum pressure produced by the pump. The
normal operating vacuum is 5.0 ± 1/2 inches (Hg).
Alternate vacuum
The alternate vacuum selector valves are two
identical 2 - position selectors that are mounted on
each instrument sub panel. By activating either of
these switches out of NORM, the respective system
vacuum pressure is reduced to approximately
2.5 in. Hg. These switches are normally used for
aircraft maintenance functions only.
OPERATION
To accomplish the altimeter ground checks:
• Set both altimeters to current local altimeter
setting.
• Lightly tap face of each instrument to assure a
settled reading.
• Both altimeters should indicate published
elevation plus or minus 50 feet.
• The maximum differential between the two
altimeters is 100 feet.
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VHF Navigation Receiver Check
The following checks test the accuracy of VOR
functions only. If an ILS runway is crossed during
taxiing, note that the indicator needle centers as a
check of localizer operation.
At airports having an approved VOR test facility:
• Turn VHF navigation receiver switch on.
• Select frequency of test facility and identify.
• Set OBS to 180°.
• OBS TO-FROM needle should indicate TO.
• Vertical needle of indicator should center. If not
centered, adjust OBS until needle is centered.
Required OBS adjustment should not exceed
± 4°.
• Set OBS 10° (in each direction) from the
established bearing, noting indicator: needle
should deflect 2 dots, or more.
At airports having an FAA certified check point:
• With airplane parked at airport certified check
point and VOR tuned to designated facility, adjust
OBS until indicator is centered. OBS should
indicate certified bearing ± 4°.
• Set OBS 10° (in each direction) from the
established bearing, noting indicator; NEEDLE
should deflect 2 dots, or more.
NOTE: The Captain’s and First Officer’s VOR
indications should agree within ± 4°.
LIMITATIONS
Allowable diff. (altimeter-to-field elev.) ....... 50 ft.
Allowable diff. (between altimeters) ......... 100 ft.
The allowable differences between the Captain’s
and First Officer’s VOR bearing indications when
tuned to same facility are:
Ground Test Check ....................................... ± 4°
Air Test Check ............................................... ± 6°
The allowable difference between the Captain’s and
First Officer’s indications when tuned to same ILS
facility is 2 needle widths.
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RADIO POWER DISTRIBUTION - SCHEMATIC
CIRCUIT BREAKER RATING

RADIO REMOTE BY-PASS
SWITCH LOCATED ON MAIN
JUNCTION BOX BELOW
CIRCUIT BREAKERS

DME

10A

AUX TX-REC

15A

ADF

5A

SPARE-OR-INTERPHONE 5A
MARKER

5A

LT OMNI
LOCATION
CIRCUIT BREAKERS ARE
MOUNTED ON AISLE SIDE OF
MAIN JUNCTION BOX.

RT OMNI
MASTER SW

5A

GL. SLOPE

5A

ISO AMP

5A

COMM RX

5A

COMM TX

20A

MASTER SOLENOID

BATTERY
24V BUSS

COMM.

MASTER RADIO
OFF/ON SWITCH

Radio Power Distribution
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Vacuum System

––––––– End of Chapter –––––––
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INTRODUCTION
This chapter provides a general overview of the
DC-3 Miscellaneous Systems as well as normal
operations and limitations.

LIMITATIONS

GENERAL

OPERATION

––––––– End of Chapter –––––––
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INTRODUCTION
Prior to flight, proper loading must be accomplished
to ensure that:
• The aircraft is loaded within the approved center
of gravity limits,
• Maximum operating weight limitations are not
exceeded,
• Compartment maximum weights are not
exceeded, and
• All cargo is properly secured.

GTM 18.2
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LIMITATIONS
This aircraft will be operated in conformance with
Transport Category (SR-407) limitations as
specified in Aircraft Specifications #A-669 as
amended, and all applicable Federal Aviation
Regulations.
STRUCTURAL WEIGHT LIMITS
Maximum Takeoff Weight ................. 25,200 lbs.
Maximum Landing Weight ................ 25,200 lbs.
GROSS TAKEOFF WEIGHT LIMITATIONS

This chapter provides a general overview of the
DC-3 Weight and Balance calculations as well as
normal operations and limitations.

GENERAL
BASIC EMPTY WEIGHT
The basic empty weight for this aircraft includes the
empty weight of aircraft and all installed appliances.
NOTE: In accordance with FAR 125.1, the aircraft
carries 220 Pounds of “justifiable aircraft
equipment” located at Station 580.0. This
additional equipment is defined as any equipment
necessary for the operation of the airplane. It
consists of support equipment, tie downs, a tow
bar, tools, and additional fluids.

OPERATION
DC-3 WEIGHT AND BALANCE
A Weight and Balance Form must be completed
prior to takeoff for each flight. The DC-3 Weight
and Balance will be prepared by the Pilot In
Command or his designated agent before takeoff.
Complete all entries and verify that all limitations
have been complied with. An interactive Excel
spreadsheet is available to facilitate these
calculations at: www.TheAviatorNetwork.com .
AFT AND FWD LIMITS
The Aft and Forward CG limits can be calculated by
using the following formulas:
Aft CG Limit = (0.263222 X GWT) – 3
Forward CG Limit = (0.23955 X GWT) + 31
The Aft and Forward CG limits table on page 18.6
provides quick reference information based on
these formulae to ascertain whether a limit is being
approached. To verify the actual limits, refer to the
Performance Section of the DC3 AFM.

Douglas DC-3 GTM

The maximum allowable gross takeoff weight for
each flight operated shall always be the lowest of
the four following weight conditions:
• The aircraft structural weight limitations.
• The maximum allowable takeoff weight for the
departure airport based on runway and climb
performance data.
• The maximum allowable landing weight for the
destination airport plus normal fuel and oil
consumption from the point of departure to the
destination.
• The maximum climb/ enroute weight that will
permit at least the minimum rate of climb and
enroute terrain clearance requirements as
specified in the Performance Chapter of this
manual.
BALANCE LIMITATIONS
C.G. limits (% MAC)
Fwd. C.G. limit ........................................... 11.0%
Aft. C.G. limit ............................................. 28.0%
Ballast Requirements
Ballast may be required on some flights in order to
obtain an acceptable center of gravity. A 55 gallon
plastic drum is carried in Compartment H (Station
580.0) and is not a part of the 220 Lbs of “justifiable
aircraft equipment” as noted above. On flights
where no cargo or payload is carried, it may be
necessary to fill the plastic drum with water in order
to provide adequate loading conditions.
Weight Limitations
Condition
Weight
Max. Takeoff ...................................... 25,200 lbs
Max. Landing ...................................... 25,200 lbs
Max. Compartment A .............................. 600 lbs
Max. Compartment B .............................. 800 lbs
Max. Compartment C ........................... 1,000 lbs
Max. Compartment D & E .................... 3,000 lbs
Max. Compartment F ........................... 2,300 lbs
Max. Compartment G .......................... 1,300 lbs
Max. Compartment H .............................. 520 lbs
WEIGHT AND BALANCE

WEIGHT AND BALANCE
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DC-3 Compartment Moments (x1000 ft.-lbs.) <Max. Compartment Wt.>
Comp.
A <600> B <800> C <1000> D <3000> E <3000> F <2300> G <1300> H <520>
WT.||Arm
70
115
154
226
323
411
493
569
20
1
2
3
5
6
8
10
11
40
3
5
6
9
13
16
20
23
60
4
7
9
14
19
25
30
34
80
6
9
12
18
26
33
39
46
100
7
12
15
23
32
41
49
57
200
14
23
31
45
65
82
99
114
300
21
35
46
68
97
123
148
171
400
28
46
62
90
129
164
197
228
500
35
58
77
113
162
206
247
285
600
42
69
92
136
194
247
296 Max-520
700 Max-600
81
108
158
226
288
345
800
92
123
181
258
329
394
900
Max-800
139
203
291
370
444
1000
154
226
323
411
493
1100
Max-1000
249
355
452
542
1200
271
388
493
592
1300
294
420
534
641
1400
316
452
575 Max-1300
1500
339
485
617
1600
362
517
658
1700
384
549
699
1800
407
581
740
1900
429
614
781
2000
452
646
822
2100
475
678
863
2200
497
711
904
2300
520
743
945
2400
542
775 Max-2300
2500
565
808
2600
588
840
2700
610
872
2800
633
904
2900
655
937
3000
678
969
Max-3000
Max-3000 Max-3000
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N143D Weight & Balance Worksheet
Date: _______ From: _______ To: _______
Maximum Takeoff Weight: 25,200 Lbs.
Weight (Lbs.)

X

Arm (Inches)

=

Moment
(In.-Lbs.)
(X 1000)

17,345.2

X

240.046

=

4,163.6

220.0

X

580.000

=

127.6

Crew

X

70.000

=

Jump Seat Occupant

X

85.000

=

X

184.000

=

Fuel (Mains) [6#/ Gal.]

X

245.000

=

Fuel (Aux) [6#/ Gal.]

X

275.900

=

Compartment A

X

70.000

=

Compartment B

X

115.000

=

Compartment C

X

154.000

=

Compartment D

X

226.000

=

Compartment E

X

323.000

=

Compartment F

X

411.000

=

Compartment G

X

493.000

=

Compartment H

X

569.000

=

Basic Empty Weight
Additional Equipment

Oil

435.0

TOTAL

Douglas DC-3 GTM

____________ Lbs.

80.0

___________
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DC3 - % MAC Worksheet and Elevator Trim Table
% MAC Formula: %MAC = ( ( X *17) / Y ) + 11
Where: X = ( Actual Loaded Moment - Fwd. CG Limit ),
and Y = ( Aft CG Limit - Fwd. CG Limit ).

% MAC Worksheet

Elevator Trim Table
CG

Gross Takeoff Weight =

Elevator Trim

11

-4.0 ANU

12

-3.5 ANU

Fwd. CG Limit (–)

13

-3.0 ANU

X (=)

14

-2.5 ANU

15

-2.0 ANU

16

-1.5 ANU

Fwd. CG Limit (–)

17

-1.0 ANU

Y (=)

18

-0.5 ANU

Actual Loaded Moment

Aft CG Limit

% MAC Calculations

%MAC =

%MAC =

%MAC =

(( X * 17 ) / Y ) + 11
((

* 17) /
((

) + 11

)/

(

) + 11

) + 11

19

0.0 Balanced

20

0.5 AND

21

1.0 AND

22

1.5 AND

23

2.0 AND

24

2.5 AND

25

3.0 AND

26

3.5 AND

27

4.0 AND

28

4.5 AND

%MAC =
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N143D Aft & Fwd. CG Limits
GW
18,100
18,200
18,300
18,400
18,500
18,600
18,700
18,800
18,900
19,000
19,100
19,200
19,300
19,400
19,500
19,600
19,700
19,800
19,900
20,000
20,100
20,200
20,300
20,400
20,500
20,600
20,700
20,800
20,900
21,000
21,100
21,200
21,300
21,400
21,500
21,600
21,700
21,800
21,900

AFT FWD
4761
4787
4813
4840
4866
4892
4919
4945
4971
4998
5024
5050
5077
5103
5129
5156
5182
5208
5235
5261
5287
5314
5340
5366
5393
5419
5445
5472
5498
5524
5550
5577
5603
5629
5656
5682
5708
5735
5761

4367
4391
4415
4439
4463
4487
4511
4535
4559
4583
4607
4631
4655
4679
4703
4727
4751
4775
4799
4822
4846
4870
4894
4918
4942
4966
4990
5014
5038
5062
5086
5110
5134
5158
5182
5206
5230
5254
5278

GW
22,000
22,100
22,200
22,300
22,400
22,500
22,600
22,700
22,800
22,900
23,000
23,100
23,200
23,300
23,400
23,500
23,600
23,700
23,800
23,900
24,000
24,100
24,200
24,300
24,400
24,500
24,600
24,700
24,800
24,900
25,000
25,100
25,200

AFT FWD
5787
5814
5840
5866
5893
5919
5945
5972
5998
6024
6051
6077
6103
6130
6156
6182
6209
6235
6261
6288
6314
6340
6366
6393
6419
6445
6472
6498
6524
6551
6577
6603
6630

5302
5326
5350
5373
5397
5421
5445
5469
5493
5517
5541
5565
5589
5613
5637
5661
5685
5709
5733
5757
5781
5805
5829
5853
5877
5900
5924
5948
5972
5996
6020
6044
6068

Note: Refer to the DC3 AFM Performance Section for the actual
Weight and Balance Operating Envelope.
––––––– End of Chapter –––––––
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Climb Power Chart

INTRODUCTION
This chapter contains information concerning DC-3
performance calculations, standard power settings,
powerplant performance and operations, and
limitations.

GENERAL
The average fuel consumption (block-to-block) of
the Pratt & Whitney R-1830-92 is 90 gallons per
hour. Standard climb and cruise power settings will
be used in accordance with appropriate Power
Charts contained in this chapter.

OPERATION
SPEEDS

GTM 19.2
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KIAS

Normal Climb Speed ..................................... 115
Single engine cruise speed .............. 115 to 120
Normal inst. holding speed ............... 105 to 120
Normal inst. approach speed ........................ 105
Normal inst. final apch. speed ............ 88 to 100
Normal over the fence speed ......................... 84
1.3 Vso (Short field landing) ............................. 75
TAKEOFF
Takeoff Performance
Minimum takeoff distance at 25,200 lbs. with no
wind using 1200 BHP/Engine (48”/ 2700 RPM):
Density Altitude
Minimum takeoff dist.
Sea level .................................................... 890 ft.
5000 ft. ..................................................... 1140 ft.
Minimum takeoff distance at 25,200 lbs. with no
wind using 1050 BHP/Engine (42”/ 2550 RPM):
Density Altitude
Minimum takeoff dist.
Sea level .................................................. 1070 ft.
5000 ft. ..................................................... 1370 ft.
CLIMB POWER

o

CAT C
Pressure
Alt.
S.L.
2,000
4,000
6,000
8,000
9,000
10,000
Above
10,000

AUTO RICH
2050 RPM (700 BHP)
“CAT” = Carburetor Air Temperature
-20

-10

31.7
31.5
31.3
31.0
30.7
30.4
30.1

32.2
32.0
31.8
31.5
31.2
30.9
30.6

0

+10

+20

+30

33.7
33.5
33.3
33.0

34.2
34.0
33.8
33.5

Manifold Pressure
32.7
32.5
32.3
32.0
31.7
31.4

33.2
33.0
32.8
32.5
32.2

Full Throttle

This chart is used by setting 2050 RPM with the
Mixture Control in AUTO RICH and then selecting
the manifold pressure (IMP) on the basis of
pressure altitude and Carburetor Air Temperature
(CAT). These settings ensure constant BHP
regardless of CAT or altitude until full throttle is
reached. When it becomes necessary to climb
above the full throttle gray area, climb at full throttle
and 2050 RPM.
Climb Performance
Maximum rate of climb with gear up at sea level on
a standard day:
BHP/Engine
FPM
1200 ............................................................. 1410
1050 ............................................................. 1220
CRUISE POWER
Normal cruise power produces 625 horsepower
with power settings at 2050 RPM and the mixture
control in the AUTO LEAN position. Normal fuel
consumption with cruise power set is 93.75 gallons
per hour.

Normal climb power produces 700 horsepower with
power settings at 2050 RPM and the mixture
control in the AUTO RICH position. Normal fuel
consumption during climb is 105 gallons per hour.

Leveling off at the desired cruising altitude and
setting cruise power should be accomplished as
follows:

Set the manifold pressure in accordance with
altitude and carburetor air temperature as indicated
on the chart in the next column. Adjust the
manifold pressure during climb and cruise as
follows:
• At least every 1000 feet change in altitude.
• When a change occurs or any adjustment is
made in carburetor air temperature.

• Maintain climb power during level off until
airspeed reaches the normal cruising airspeed.
• Set manifold pressure in accordance with altitude
and carburetor air temperature as indicated on
the following Cruise Control Chart.
• Place mixtures in AUTO LEAN position.
• Close cowl flaps (adjust as required by CHT).
• Trim aircraft for level flight.
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Cruise Power Control Chart

o

CAT C.
Pressure
Alt.
1,000
2,000
3,000
4,000
5,000
6,000
7,000
8,000
9,000
10,000

DESCENT

AUTO LEAN
2050 RPM (625 BHP)
“CAT” = Carburetor Air Temperature
0

10

20

30

40

50

60

32.7
32.6
32.5
32.4
32.3
32.2
32.1
32.0
31.9
31.8

33.2
33.1
33.0
32.9
32.8
32.7
32.6
32.5
32.4
32.3

Manifold Pressure
30.2
30.1
30.0
29.9
29.8
29.7
29.6
29.5
29.4
29.3

30.7
30.6
30.5
30.4
30.3
30.2
30.1
30.0
29.9
29.8

31.2
31.1
31.0
30.9
30.8
30.7
30.6
30.5
30.4
30.3

31.7
31.6
31.5
31.4
31.3
31.2
31.1
31.0
30.9
30.8

32.2
32.1
32.0
31.9
31.8
31.7
31.6
31.5
31.4
31.3

HOLDING
During holding operations, set the following
Manifold Pressure settings with 2050 RPM in
ISA conditions:
Altitude
Manifold Pressure
1000 ft.............................. 22.4
3000 ft.............................. 22.0
5000 ft.............................. 21.7
7000 ft.............................. 21.3
9000 ft.............................. 21.0
11,000 ft.............................. 20.6
Increase the manifold pressure approximately
0.5 IMP for each increase of 10° C. above ISA.
Approximate fuel flow with these settings will be
64 gallons per hour.
FUEL CONSUMPTION
The formula for calculating fuel consumption per
engine is: 0.45 Lb. X BHP. Representative total
fuel consumption calculations are listed below:
BHP/ Engine ..... Total Fuel Consumption (GPH)
625 .............................................................. 93.75
700 ................................................................. 105
800 ................................................................. 120
1050 ............................................................ 157.5
1200 ............................................................... 180
Min. consumption/ max. endurance ............... 49
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Under normal conditions, descend at approximately
300 FPM. Normally the airspeeds in the descent
will be from 135 KIAS to 185 KIAS depending on
the rate of descent required to arrive at the airport
at the appropriate altitude.
Maintain cruise power during descent. Leave the
Mixture Control in AUTO LEAN until the Approach
Checklist is accomplished. Reduce throttles to
maintain CRUISE power manifold pressures as
altitude is decreased. Do not allow manifold
pressure to exceed the normal cruise power setting.
ROUGH AIR PROCEDURE
When rough air or turbulent weather conditions are
encountered or anticipated reduce airspeed to
VA (120 knots).
Do not lower gear or flaps in severe turbulence
unless it becomes necessary to increase the engine
power to maintain the minimum Cylinder Head
Temperatures.
SINGLE ENGINE OPERATION
Climb performance on a standard day with the
critical engine inoperative and its propeller
feathered at 25,200 pounds:
Altitude (ft. MSL/ METO Power)
FPM
Sea Level ...................................................... 425
6,300 ...................................................... 200
9,200 ...................................................... 100
10,800 ........................................................ 50
12,500 ................................. Absolute Ceiling

LIMITATIONS
POWERPLANT
Engine rated power for takeoff and climb:
Power setting ..................................... BHP/ Eng.
48”/ 2700 (T/O - 1 minute) .......................... 1200
42”/ 2550 (Max. Cont./ METO) ................... 1050
36”/ 2350 (Initial Climb) ................................ 800
31”/ 2050 (Normal Climb) ............................. 700
Engine power settings for cruise:
Power setting ............................................... BHP
31-33”/2050 (to 10,000 ft.) ............................ 625
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Operational Ceilings
The Absolute Ceiling with one engine operating
is 12,500 feet.
Operational ceilings with two engines operating
on a standard day:
Type
Altitude (ft.)
Absolute Ceiling ....................................... 26,500
Service Ceiling .......................................... 24,800
Crosswind Limits
The critical crosswind component for this airplane
has not been determined. The maximum crosswind
component under normal conditions is 13 knots.
Tailwind Limits
This airplane has been demonstrated and
approved for landings with tailwinds up to
9 knots.
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SPEEDS
Speed
KIAS
VSO .................................................................... 64
VS1 .................................................................... 68
VMC .................................................................... 76
V1/ V2 ................................................................ 84
VR ..................................................................... 84
VX ..................................................................... 84
VXse ................................................................... 84
VY ..................................................................... 91
VYse ................................................................... 95
VLO .................................................................... 84
VA ................................................................... 120
VNO .................................................................. 158
VNE .................................................................. 190
VLE .................................................................. 148
VF (one-quarter flaps) .................................... 135
VF (one-half flaps) ............................................ 99
VF (full flaps) .................................................... 97

––––––– End of Chapter –––––––
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