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This software is an artistic representation of the subject matter.

Any similarities to any commercial product, equipment, vehicle, device or other, present within this artistic
representation does not constitute or imply an endorsement (by, or of) the manufacturer(s) and/or trade-
mark holder(s) of that which may be deemed similar.

This software, including any and all components and content, © 2022 Blackbird Simulations. All Rights
Reserved.

No replication, reduction, reverse engineering or unauthorized addition to the software, either in whole or
in part, is permitted in any form without the express written permission of Blackbird Simulations.

By installing this software, you are hereby agreeing to the above terms and conditions. Any breach of the
above EULA will result in litigation, removal of license and/or forfeiture of continued support.

Any inquiries regarding academic or other professional use of this software should be directed via e-mail
to contact@milviz.com.
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Hello there!

Welcome to the ranks of 310R pilots.

This User Guide has been prepared to help you get
started with your new Blackbird 310R.

It contains useful information about the 310R’s
equipment, operating procedures, and perfor-
mance - it also contains instructions for installa-
tion and updating. We recommend that you take
some time to read through this guide from cover
to cover, and to refer to it as needed.

Our interest in your flying pleasure has not ceased
with your purchase of the Blackbird 310R. World-
wide, the Blackbird Sims staff stands ready to as-
sist and serve. For technical support, please post a
request on our 310R support forum. Our dedicated
and talented staff is ready to help you.

For forum access, please email
support@blackbirdsims.com with your proof of
purchase and your preferred (or existing) forum
username.

This aircraft has a history.

This isn't the first version of the venerable 310R to
leave our hangar: the original version of 310R was
released by Blackbird for P3D way back in 2010 to
widespread acclaim. Lauded not only for its accu-
rate portrayal of the iconic twin, but also for the
carefully-tuned and highly-realistic flight model.
A follow-up to this product, the Blackbird 310R
Redux, was released in 2018 and brought the twin
to the standards of modern simulators.

This new version is a complete, ground-up rebuild
for Microsoft Flight Simulator, with enhanced and
updated systems programming, an updated vir-
tual cockpit, new model and external textures, and
a variety of new tech to take full advantage of the
new simulator and its capabilities.

But we haven't forgotten what made the original
great, either. Expect the same attention to de-
tail, the same quality workmanship, and the same
carefully-replicated handling characteristics that
made the original release so lively and lifelike.

Get the most from this guide.

This User Guide is split into several section: the
first section deals with installation and configura-
tion of the Blackbird C310R, while the second sec-
tion provides an overview of the operation of the
aircraft within the simulator.

The third section covers aircraft specifications
and limitations. The fourth section details emer-
gency procedures, the fifth normal operating pro-
cedures, and the sixth provides a wealth of perfor-
mance charts.

Sections seven, eight, and nine cover aircraft limi-
tations, Frequency Asked Questions (FAQs)., and
information on hardware assignments.

To navigate this manual, helpful features have
been included. In the index, all section titles are
live bookmarks that will jump to the appropriate
page with a single click. In your PDF viewer, you
are also able to browse the sections by use of the
bookmarks panel.

NOTE: THIS GUIDE IS NOT TO BE USED FOR
REAL-WORLD AVIATION OR TRAINING.
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Section 1
Installation & Configuration Introduction
Section 1 of this user guide covers
the information needed for successful
installation and instructions for accessin
Table of Contents cupport °
System Requirements 1-2
Installation Instructions 1-3
Post Installation Tasks 1-5
Updating your Aircraft 1-5
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System Requirements
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The following requirements apply as a minimum
to successfully install, configure, and operate the
Blackbird 310R.

(Please note that your choice of scenery, loca-
tion, simulator settings and 3rd-party utilities may
place additional demands on your simulation plat-
form and may affect your simulator experience.)

Supported Platforms:

Microsoft Flight Simulator 2020
(Note: Our product is tested with, and designed to
operate in, the most recent updates to the simu-
lator; this includes all hotfixes available at date of
release.)
Supported Operating Systems:

Windows 10

Windows 11
Processor (CPU):

3.0 GHz quad core processor required (higher

core counts and clock speeds strongly recom-
mended.)

Video Card (GPU):
DirectX 11 compliant video card with a mini-
mum of 6 GB video ram.

System Memory (RAM):

+ 16 GB RAM minimum (32 GB or greater recom-
mended for Virtual Reality (VR).)

Storage:

4.5 GB or greater free disk space.

Gaming Controller:

Joystick, yoke, or other gaming controller (a
means of controlling the aircraft rudder, either
with twist joystick function or dedicated ped-
als, is additionally recommended.)

(Note: All Blackbird products require a minimum of
one functioning gaming device such as a joystick
for proper operation and control.)
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Installation Instructions

Important Information

As with other flight simulator add-ons, pre-
installation precautions should involve clos-
ing any open applications, as well as tempo-
rarily disabling any active antivirus software.

Failure to temporarily disable antivirus soft-
ware when installing may result in a non-
functioning product and/or simulatorl!!

Note: VVersion numbers shown in any following im-
ages may differ from the downloaded product.

After purchase, you will have been given a link or
an option to download a compressed (.zip) file. This
compressed file contains an executable (.exe) file,
which is the installer for the Blackbird 310R.

Using the Windows File Explorer (or file compres-
sion utility of your choice) unzip this file to a loca-
tion of your choosing.

Once unzipped, you may begin installation by
right-clicking on the executable (.exe) file, then
selecting “Run as administrator”. The installer will
run, showing an initial welcome screen. Left click
on the “Next” button to continue.
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Licence Activation

After clicking through on the initial setup screen, you will come to the Customer Information window.

Fill in the fields and enter the 12-digit activation key that was included in the purchase confirmation
documentation.

Licence Agreement

This screen will allow you to view the End User License Agreement (EULA).

Please take the time to review the included details. Clicking “l Agree” at this screen will confirm your
acceptance of the license agreement, and will allow you to proceed to the next step of the installation.
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Install Location Review and Install

For an error-free install, please take a moment to read through the im- The installer is designed to automatically find MSFS on your system.
portant information shown on this ‘Read me’ screen.
If your simulator cannot be automatically located, or if you have a cus-
tom installation path, you can may browse to the correct location.

This screen allows final revision before committing to the install.
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Post Installation Tasks

« Be sure to turn your antivirus program back to
its previous state. Also, ensure that your MSFS
directory is off-limits to any automatic antivirus
scanning. Failure to do this may result in a non-
functioning simulator!

+ It may be worthwhile to backup or save a copy of
your downloaded installer.
It's worth noting that as new updates are released,
we do not continue to offer older versions for
download.

Updating your Aircraft
To update the Blackbird 310R:

+  Back up any custom liveries and files
« Uninstall using the method described
+ Install the updated version

+  Replace custom files

Microsoft Updates

From time to time, Microsoft will update the MSFS
platform, which has the potential to break our custom
code and cause issues with our 310R simulation.

Blackbird Simulations will always make its best
endeavours to ensure a revised build is available as soon
as possible following release of sim updates; however,
it's not always possible to do this in a timely manner.
We thank you for your patience in these circumstances.

ISECTIIONNMEINSTALIATIONIEICONEIGCURATION;
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The Blackbird 310R may be uninstalled using the Programs and Features screen within
Windows Control Panel.

Note: Prior to uninstalling the aircraft, please be sure to back up any customized files,
flight plans, or custom liveries you have installed.

Once the uninstall is complete, it is safe to delete any milviz-310 files remaining in the
MSFS Community folder.
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Section 2
In-Game Configuration

Table of Contents
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Keeping it Clean
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Introduction

Section 2 of this user guide covers
operation of our in-game configuration
utility tablet, also referred to as the
Electronic Flight Bag (EFB).
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EFB Tablet

Click on the column to the left of the front windshield to
toggle on and off the tablet that serves as an in-game
configuration utility.

The options on these, and all other, pages apply only to
the specific airplane identified by the ATC ID in the top left
of the screen.

All state information about each airplane, and all options,
are kept separate based on the tail number.

Options on the Configuration on p. 2-3) and Options
on p. 2-9) tabs are always preserved, except where
otherwise noted.

The aircraft’s fuel and the state of its systems and
controls (Fuel on p. 2-6 and Status on p. 2-20) are only
preserved and restored if you are set as the aircraft's
owner in the tablet.

(see p. 2-11 for a description of the difference between
the Default, Owned, and Rental initial state options.)

SECTIONIZEINSCGAMEICONEIGURATION;
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Configuration
External Configuration

Doors

These are simple toggles that open the specified door when selected and close the door
when deselected. The state of the doors will be preserved and persist between loads
of the aircraft.

Attachments

These control the attachments and accessories for the aircraft. They are simple
toggles that will hide or make appear the attachment in question. Their state will be
preserved and persist between loads of the 310R.

Warning: these attachment options are more than cosmetic if you have any level
of realism switched on (see the Systems Realism and Engine Realism descriptions
below for details). For example, if the pitot covers are not removed prior to flight,
there will not be an airspeed indication due to the blockage.

Internal Configuration

Passenger Seating and Baggage/Cargo
These options allow you to select which seats will be occupied by your passengers
and what areas will be used to hold any baggage they may have with them.

If you select a seat, a passenger will be assigned that seat with a weight randomly
selected between 100 and 220 pounds (45 to 100 Kg).

The system will tend to place lower weights in the rear seats, so you should fill the
seats from front to back to help preserve the center of gravity.

You should seat passengers which are carrying baggage first, then select the
baggage areas where you'd like their baggage stored, then seat any passengers
without baggage. Be sure that if you select one wing locker, you also select the
opposite, otherwise you will imbalance the load.

For a cargo flight without passengers, clear all seats then select the baggage areas
where the cargo will be stored; the system will fill them 80-100 percent full. Then,
place the remaining cargo in the seats by selecting each one you intend to fill.
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Passenger Comfort Index

This bar graph shows how comfortable the occupants of the cabin are at all
times. It's a scale from 1 to 100, with above 75 being the green zone, 26 to
74 being the yellow zone, and below 26 being the red zone. Your goal as a
professional pilot is to keep your passengers comfortable so they’ll fly with
you again.

Below the bar graph is a text message. With no power in the airplane, it will
remind you how to hide or show the tablet by clicking on the tan column
just to the left of it. But once you turn on the battery, the text will tell you
the conditions in the cabin, and if they are changing and how that change
is happening.

What makes for happy passengers? Smooth, professional flying and keeping
them in the cabin temperature comfort zone of 17 to 23 degrees Celsius (63-
74 degrees Fahrenheit).

Temperature is our first concern. When you enter the cabin, it will be at the
Outside Air Temperature (OAT) and steady. You will see one of these mes-
sages:

+ The cabinis cold and steady.

« The cabinis cool and steady.

+ The cabin is comfortable and steady.
+ The cabin is warm and steady.

+ The cabinis hot and steady.

If it's anything but comfortable, you'll need to use the cabin air controls to
start getting things under control.

SECTIONIZEINSCGAMEICONEIGURATION; 24,

The main controls you'll use for cabin comfort are the CABIN HEATER switch,
the TEMP CONTROL knob, and the CABIN AIR knob. The heater switch has
three positions: HEAT, OFF, and FAN.

Our 310R doesn't have an air conditioner. This can make cabin temperature
control a challenge on hot days, but it does have a very powerful gasoline-
powered heater. Moving the switch to HEAT ignites the heater (which will
work without the engines operating.) Moving it to OFF shuts down the heat-
er. Moving it to FAN turns on the fans to cycle fresh air from the intakes in
the nose through the cabin ventilation system.

The TEMP CONTROL knob controls a thermostat to regulate cabin heat; it's
only effective for heater operations. For ventilation (cooling), the cabin tem-
perature will depend on outside air temperature and the amount of air being
circulated, plus possible help from having the window or door open. With the
switch in FAN, the TEMP CONTROL should always be fully closed.
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Passenger Comfort Index Continued

The CABIN AIR knob controls the speed of the fans pushing air through the
system. In the full closed position, no heat or ventilation will reach the cabin
because the fan is off. The more to the right you turn the knob, the faster the
fan turns. The FWD CABIN AIR knob acts as an assistant. It doesn’t increase
the fan speed, but it does direct air to the forward seats. Both AIR knobs
fully open (to the right) is maximum fan effectiveness.

The TEMP CONTROL knob sets a target temperature for the cabin.
The AIR controls determine the rate of change until that target is reached.

There aren't any markings for temperature on the TEMP CONTROL, but
generally the halfway mark or a little below is the comfort zone.

The heater works very effectively: it can warm the cabin quickly, and it can
get it too hot quite easily. Adjust the TEMP CONTROL and CABIN AIR until
your passengers are at least in the green zone.

Warning: Do not operate the heater with the CABIN AIR knob fully
closed. Doing so can overheat the heater causing automatic shutdown
and possible heater damage.

In any case, no heating or cooling can happen if the CABIN AIR knob is fully
closed.

Managing Hot Cabin Temperatures

Without an air conditioner, keeping the cabin cool on hot days is a chal-
lenge. You have two tools: maximum ventilation on the ground, and higher
altitudes in the air.

For maximum cooling, set the Heater switch to FAN, the TEMP CONTROL
knob fully closed, and the CABIN AIR and FWD CABIN AIR controls fully open.
With the engines running, open the window and the passenger door so cool
air will blow into the cabin. Note that the passenger door won't remain fully
open due to the slip-steam from the propeller, but it will remain cracked
open and this will help ventilate the cabin. Remember to close it before
takeoff!
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In the air, you must close the window and doors (although the window can
be left open, it's quite noisy) so consider flying at higher altitudes where the
air is cooler. This will reduce the temperature of the air coming in through
the intakes and will reduce the temp in the cabin.

Beyond Temperature
Letting the cabin get too hot or cold isn’t the only way you can reduce the
comfort level. Flying in an unprofessional way will do it too.

Things to watch out for:

« Climbing or descending too fast
When you exceed about 1000 FPM for a sustained period of time in a
climb or descent, some passenger’s ears may not be able to cope with
the rate of change and this can cause significant ear pain.

- Too high a bank angle
Anything over 30 degrees runs a risk of upsetting some passengers.

« Negative G forces
This makes most non-pilots anxious and scares them. When you nose
over the airplane, do it gently so as to not cause discomfort and even
fear.

If you do cause passenger discomfort with any of these out-of-bounds
maneuvers, the effect on the comfort index can be immediate and severe.
However, the passengers will forgive you over time if you don’t keep doing it
and the comfort index will gradually recover.
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Fuel

The Services page allows you to change the fuel quantities in the tanks on-
the-fly. Any change you make here will have an immediate effect.

You should, obviously, try and keep the tanks balanced. The 310R’s fuel
system is rather unique, so here are some points to keep in mind about it.

As the reminder on the screen says, the 310R’s main fuel tanks are the tip
tanks on the wings. In most any airplane with tip tanks, they are optional
extra fuel, but not here. When you are filling up the mains, you are adding
weight to the ends of the wings which will affect the roll characteristics of
the airplane, as you'd expect.

The auxiliary tanks are in the wing but, again, on the outside parts. This was
designed to get the fuel away from the cabin so in an emergency landing
situation, any fuel fires would be away from the occupants.

The Blackbird 310R is a fuel-injection airplane; it does not have a carburetor.
Fuel is injected under pressure, and this pressure is provided by the engine
driven fuel pumps. Should one fail, pressure can be maintained by turning
the electric auxiliary pump to the high setting. Use of this pressure means
that not all fuel flowing from the tanks is used by the engine. The 310R
provides a fuel return line from the pumps to the main engines on each
side; in cruise, these fuel lines return about 30% of the fuel flow back to the
tanks. It'simportant to know that it only returns fuel to the main tanks. If you
are burning fuel from the auxiliary tanks and the main tanks don't have the
space to receive the returned fuel, it's vented overboard and wasted.

The manufacturer advises that the aux tanks are not to be selected until at
least 90 minutes of fuel is burned from the main tanks.

SECTIONIZEINSCGAMEICONEIGURATION;
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Trim Input Sensitivity Slider

In order to accomodate different hardware input devices, the sensitivity of
trim inputs can be modified using the slider.

Moving the slider to the left lowers sensitivity for finer control, moving it to
the right will give more deflection perinput.

SECTIONIZEINSCGAMEICONEIGURATION;
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Keeping it Clean

Some like a pristine plane, while others like to see the evidence of
their flight hours building up on the aircraft skin as dirt and grime.
Whatever your preference, the Blackbird 310R can deliver.

The top slider allows the customization of the amount of dirt showing,
The bottom one controls the rate at which dirt is accumulated, from ‘None’
for those that like to set & forget, to ‘Rapid’ for those that enjoy maintaining
their aircraft.

When the filth gets too much, a quick click on the ‘Clean Aircraft’ button will
return your 310R to a clean, if not exactly showroom, condition.
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Options

Avionics Suite

You have three options to choose from, and you can select any of these at
any time you're on the ground with the battery off. Note that the KAP140
autopilot and the transponder are present in all configurations.

Radio Navigation: This is similar to what might be installed from the
factory in a late-model 310R. You have dual COM and NAV radios and an
ADF. No GPS of any kind.

Asobo GNS530/430: In addition to the dual COM/NAV radios and the
ADF, you have a Garmin 530 and a 430 for GPS navigation. By default,
this uses the Asobo 530/430, but we recommend the free PMS 530/430
for a more authentic simulation of these devices.

PMS50 GTN750: This option will only work if you have at least the free
version of the PMS750 installed in your Community folder. If you choose
this option but don't have the PMS750 installed, your screen will contain
a message to that effect.

Garmin G5: This can be selected in combination with any of the suites
in the first three options, and it will replace the classic style attitude
and horizontal situation indicators with newer, digital units. Note: these
units are standard Asobo instruments and do not fully implement a
Asobo Garmin G5 with all its options.

TDS GTN750X: For owners of this avionics simulation, enable it by
checking this box. You must have the software installed from TDS for
this to work, and also, if you have the PMS50 GTN750 installed it must
be disabled or you won't be able to click on many TDS750XI icons due
to a conflict between the two simulations as of the publication of this
manual.

Like all the options on this page, the suite you choose only applies to the
aircraft identified by the ACT ID in the top left of the page, N52253J in this
example. Other airplanes may have differing configurations at the same
time.

SECTIONIZEINSGAMEICONEIGURATION,
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IMPORTANT NOTE ABOUT 3rd PARTY AVIONICS:

The avionics ‘hot-swap’ capability in the 310°’s tablet is intended as a means to allow
visible and usable 3D models for a particular GPS suite (PMS, TDS or WT).

This ‘hot-swap’ capability does not, noris it intended to, solve compatibility and conflict
issues between multiple 3rd party products.

Blackbird Simulations does not provide technical support for installation, use of, or
compatibility resolution for any 3rd party avionics suite or modification.
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Initial State

This option determines the startup condition for a specific aircraft (in this
case, N50773.) These are the possible options:

+ Default: This means there is no special processing done and the aircraft
starts like any aircraft in MSFS - Cold and Dark when started in a parking
space, and Ready to Fly when started on the runway. It will always start
in the same configuration and with the same fuel and payload, which
can be modified using the standard simulator facilities. Just like any
default aircraft.

+ Owned: This is a special condition that has many effects on how the
aircraft starts out when you first enter the sim, and how it's maintained.
There's too much to put here, for more information read up in the Aircraft
Ownership section (p. 2-21.)

« Rental: This startup option simulates the situation where the aircraft
is rented rather than owned. The state when you return to the
cockpit will not likely be how you left it, it will be how the last person
to fly it left it. This means, generally, cold and dark but with possible
exceptions; for example, the last pilot may have left switches and
controls in conditions that you wouldn’t have. In effect, this means
you can't trust everything will be just-so like you can with the
default setting. Fuel selectors could be on AUX not MAINS and while
they shouldn’t be, not everyone is perfect all the time.

Custom Tail Number

When you ‘own’ the aircraft, any custom tail number you choose in the sim
Customization options will show on the Custom Tail Number livery when
you select the ‘Show User Reg’ option.

SECTIONIZEINSCGAMEICONEIGURATION;
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IMPORTANT NOTE ABOUT CUSTOM REGISTRATIONS.

Microsoft Flight Simulator allows a customized registration number to be entered which
will apply to all aircraft until changed or removed.

The 310R supports that option, but you will need to be careful how you use it, because
unlike almost any other sim airplane, we save state based on the registration number, so
each unique number is like a unique aircraft in your hanger.

If you choose to use a custom registration, you should use it with the custom livery
provided with the 310R package, or another custom livery that doesn’t have the number
painted on the side of the aircraft. To get your custom number to appear, select the
‘Show User Reg?’ option on the Options page of the tablet.

CAUTION: If you use a custom livery, and then intend to fly another aircraft

with a different registration, you MUST remember to remove the custom

registration number from the options. If you forget, the state of the aircraft

will be saved to that custom number, not the registration for the different

livery you have selected. Always check the upper left of the tablet to see what

registration number the tablet is using for its database, and be sure it’'s what
ou expect.
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Realism

This set of options allows you to select how realistic you want the engines
and systems in your 310R to operate. In effect, you're selecting whether
you want to invoke the consequences of your actions or avoid them.

In the default sim, aircraft systems never fail, no matter how you abuse
them. If you select these realism options, you're allowing for realistic con-
sequences to happen to you if you commit certain pilot sins, which we'll
document thoroughly. These are not “gotcha” traps, but realistic results of
actions which receive cautions and warnings in the manual and on plac-
ards in the cockpit.

Each of these options can be selected individually and they apply only to
the aircraft identified by the ATC ID at the top of the page. The system will
remember the options you select here.

213
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Individualization

No aircraft you'll ever fly is perfect unless it's just come from the factory,
and even then it’s unlikely everything is perfect. Most pilots know that every
airplane is a little different from another even of the same make, model, and
year. Since the last new 310R left the factory in 1981, we can be sure that
applies here even more than usual. All have been heavily modified, repaired,
and even rebuilt.

We offer you this option to “individualize” each and every 310R in your
hangar. By this, we don't mean we change the look of the airplane - besides
the different paints, the visual model is the same. Nor do we change the
cockpit environment - except for the avionics suite options, they all have
the same layout and controls.

What we meanis that we randomly set the age and condition of the hundreds
of components that make up the aircraft. On a certain airplane , the left
engine pump might be starting to go bad, one of the gear lights might be
close to burning out, or perhaps the right mag on the right engine is a little
weak. And so on - the possibilities are almost endless. Each aircraft you
choose to individualize will be set up a different way.

We won't hand you a broken airplane; every system will be operational. But
if you are the owner (see above) and you choose to individualize, your first
stop should be the maintenance hangar for an inspection. There, you'll be
able to see the condition of the major components visually. (For details on
how to do this, consult the “Status” page below.)

Individualization is permanent, so the option is off by default for each
airplane. Once you choose it, the individualization happens instantly and
can'tbe un-done, and likewise a new individualization can't be done. Clicking
the option back off won't do it. (You can, however, use the Status page to
overhaul the entire airplane and turn off “Wear and Tear” (below) and you'll
be restored to a perfect sim plane that won't change.)
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A good many sim pilots don't want to worry about managing a realistic
internal combustion engine - they'd rather spend their time flying, and
that's perfectly okay. If that describes you, then don’t turn on this option!
As long as you leave it off, your engines will behave like a typical default
airplane. You'll start them by turning on the battery and magnetos, setting
mixture and props to full forward, and pressing the start button. Or use the
CTRL-E automatic start option. The engine(s) will fire up, and you don't have
to worry about them as long as you don’t run out of fuel.

If you're the type that wants to experience the 310R close to like it really is,
check this box. You'll then need to understand and follow real-world engine
procedures. The 310 is a 1950s airplane, it has even fewer “fool-proof”
safeguards than a more modern design. It's quite possible to accidentally
shut down an engine in flight if you don't do things by the book. You have
been warned.

Here's what's most important to keep you out of trouble:
Starting the Engine

Ensure that the external Engine Covers are removed.

Set the fuel selectors to the MAIN TANKS.

Be sure the auxiliary pumps are turned OFF (centered).

Turn on the Battery Master and both alternators.

Set mixtures and props to full forward.

Crack the throttles to about one inch from the bottom.

Move the primer switch to the engine you are starting, left or right.
IMMEDIATELY press the starter button for the engine and hold it until it fires.
The primer switch will return to center when the engine fires automatically.
0 Turn the auxiliary fuel pump for the engine you just started to LOW (down.)

I0PNOC AN
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Warnings About Engine Start

It might be tempting out of habit from other airplanes to turn on the fuel
pumps before doing the start. Don't do it - you risk flooding the fuel injectors
and you'll have to either wait for the fuel to drain out or motor the starter
with the magnetos and mixture off and the throttles full to help clear it.

The engines take longer to crank in cold weather. At any temperature below
freezing, expect longer start times. If the engine won't crank in 30 seconds,
something else is wrong. Be sure you have the primer on (regardless of
whether the engine is “hot” or not) and the throttle cracked.

After the engine starts, turn the fuel pump to low. This helps clear any fuel
vapor from the lines that could interfere with steady flow. This is especially
true on hot days.

General Notes about operations with authentic engine simulation:

1.  When on the ground, especially when taxiing, you should lean out the
engine. Not doing so will tend to damage the spark plugs over time due
to fouling.

2. Except for a short time after takeoff where full power is required, you
should avoid running the manifold pressure and RPM outside the green
arcs. Doing so will damage the engine over time. Most 310R procedures
call for power reduction at 500 to 1000 feet AGL to the top of the green
arcs, which is the “cruise-climb” setting.
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Understanding the Fuel Pumps

The fuel pumps on the 310R can be a lifesaver when needed, or a flight
hazard if they are misunderstood or misused.

Combustion engines with carburetors use gravity to get fuel and mix it with
air, but in the 310R the Continental 10-520M engines are fuel injected, which
means they rely on a steady pressure provided by a fuel pump. In all non-
emergency cases, this is the engine driven fuel pump for each engine. Even
when starting the engine, the auxiliary pumps aren’t used; the primerinjects
the fuel and once ignited the engine turns the pump to keep supplying the
pressure.

The pilot has no direct control overthe engine-driven pumps, but their status
can be seen on the fuel flow gauge. This gauge is actually a pressure gauge
which monitors fuel pressure in the fuel line, not the flow. (In the 10-520M,
pressure correlates to flow rates.) If the pump gets weak, the pressure will
fall - look for split needles in the fuel flow when the power settings are the
same for both engines to spot this developing problem. If pressure drops to
zero, the pump has failed and the remedy is to turn the auxiliary pump for
that engine to HIGH.

Warning! This is the only time you should ever turn that switch to HIGH.
Ifyou set apump on HIGH while its engineis running, the over-pressure
will (within 30 seconds) flood the engine, shutting the engine down!

Please observe the following for proper use of the pumps:

+ Set the pump to the LOW setting after engine start and during takeoff
and landing as insurance against fuel vapor issues.

+ Leave the pumps off during cruise except when switching fuel tanks.

+  When switching fuel tanks with the tank selector: do one tank at a time.
Before moving the selector set the fuel pump for that side to LOW and
the mixture to FULL RICH. Make the tank change with the fuel selector,
then set the pump back off and the mixture back to its appropriate
setting.

Warning! If you don’t follow this procedure when switching fuel tanks,
you risk engine fuel interruption and possible shutdown!
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Systems Realism

In most sim airplanes, the systems are a bit simplified so as to make them
easier to use and trouble free. While this is appropriate for many modern
airplanes where improvements over the years have done exactly that in the
real world, the 310R is an older airplane. If you want something much closer
to the authentic experience, turn Systems Realism on. It's not as critical to
flight as Engine Realism, but it should provide some interesting effects.

Here are just a few examples of some of the changes brought about by
Systems Realism:

« Ifyou are the aircraft’s owner (see the Aircraft Ownership section below)
and you store the airplane for any length of time over a week (that is, you
don't fly it) and you do not cover the engine, intakes, and pitot tubes you
will have a small risk the components they protect could be damaged
when you go to fly again. The risk increases with the length of time the
airplane is in the hangar.

- If you leave the pitot tubes covered, your airspeed indicator will not
function.

- Ifyour pitot tube freezes, it will realistically freeze the airspeed needle at
or near the last airspeed when it froze over - not drop to zero as in the
default sim.

« If you retract your gear without remembering to tap the brakes to stop
the wheels spinning, you risk damage to your gear or the gear bay.

+ If you apply brakes too often and too hard at high speeds, you can
overheat your brakes and damage them.

+ Gear and flaps can be damaged by extending them over their rated
speeds.

« If you turn on the heater but fail to open up the cabin air, the heater
could overheat and shutdown with possible damage to it.

« When using the ADF, the needle won't point rock steady at the station
but will fluctuate realistically at a rate and amount correlated to the
signal strength, unless you're very near to it.

« All the circuit breakers work, and further they are subject to temporary
or permanent outage due to short circuits in the systems, as we
describe in the “Failures” section.
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Wear and Tear

This option, when selected, allows the aircraft's components to slowly
deteriorate over time, like they do in the real world. The rate of wear and tear
depends on the amount of usage, but it's always happening. Even if you
don't fly the airplane, a slow rate of wear happens “in the hangar”. In some
cases, with Systems Realism” turned on, birds and insects can nest in your
airplane and cause more rapid degradation in certain areas.

This option, like all the others, only applies to the aircraft identified by the
ATC ID at the top of the tablet. The option is persistent: it stays on until you
turn it off.

Wear and tear is divided into two categories: induced and entropy. Induced
is damage caused by mishandling, for example engine cylinder damage
caused by excessive operation over the tops of the green power arcs, or
failing to lean the mixture while taxiing. Entropy is the tendency of organized
systems to become disorganized over time. It's a fundamental property of
the physical universe. That's the kind of wear and tear you're choosing to
permit by turning this option on.

Note: turning off the wear-and-tear option does not prevent induced
wear and tear. To turn that off, turn off the “Realism” options for
Engine and/or Systems.

It happens slowly, but it happens. Every component has a MTBF (Mean Time
Between Failure) and as the airplane is flown, a “service time” is updated
for each component. As that service time grows, the operational readiness
of the component gradually declines; when it declines enough, it will fail,
either partially or completely.

You can see the operational readiness of the major aircraft components on
the “Status” page after an inspection. See the “Status” section for details on
how to do that and how to repair damage whatever the cause.
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Failures

We've discussed the many ways that mishandling and mistakes can
provoke failures in the aircraft if the “realism” options are turned on.
We call these induced errors.

“Failures” are another thing. If you select any other option than NEVER here,
you're allowing things to break more or less randomly, not caused by pilot error.
Unfortunately, this happens in the real world too, where things break even when
we treat them gently and correctly.

Only one of these options is in effect at a time, and they only apply to the aircraft
identified by the ATC ID at the top of the page. This setting is persistent.

Never

This means the 310R systems code won't ever trigger a failure, whether that
failure is induced or “random”. Regardless of your realism settings, you're safe
from the consequences if you check “Never” here. Even if “realism” is on and
components are damaged. The damage will be recorded and displayed in the
“Status page” (described below) and can be repaired but no actual aircraft
component will fail. No random failure will be generated, either.

Rarely

This is the most realistic setting. It allows induced failures to actually fail
components, and it will very rarely generate a “random” problem. Most of these
problems will be minor, like a circuit breaker popping out or a gauge needle
getting stuck. Some can be major, up to and including engine failure. Anything
can fail, even light bulbs can burn out. But also, everything can be fixed
- see the “Status” page for more options on fixing things.

Occasionally

This option is the same as “Rarely” except failures happen more often.
This might simulate an airplane in poor maintenance condition. You aren't
guaranteed a failure on every flight, but it would be rare to get two in a row with
at least something minor going wrong.

Frequently

This is more for practicing emergency procedures as you are guaranteed at
least one major and one minor failure on every flight. You just don’t know what
they will be.
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Failure Identification Code Chart

Aclick spotin the lower half of the DME allows us to see the status of failures
within the aircraft.

The DME readout shows three numbers that identify a failure that has been
armed or triggered. If the display shows all zeros no failure has occurred
during this flight. If it shows numbers, they will be for the LAST failure armed
or triggered: only one failure report is preserved, and any subsequent failure
will overwrite any existing report.

Part 1 (DME Miles) 00.0 means no failure, 111 means failure.
Part 2 (DME Knots) - Failure Phase Number:

001 Phase 1 Preflight CB pops

002 Phase 2 Preflight Component Failures
003 Phase 3 In-flight CB pops

004 Phase 4 In-flight Component Failures
005 Phase 5 Triggered Component Failures

Phases 1-4 mean the failure has been armed, and 5 means that the
consequence has been triggered in-sim.
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Part 3: (DME Minutes) - Failure |dentifier:

Phase 1:

01 - 32 Permanent CB Pops Preflight

Phase 2:
01
02

03 -
04 -
05 -
06 -

07
08
09
10
1
12
13
14
15
16
17
18
19
20
21
22
23
24
25

EN_VACUUM1
EN_VACUUM2
AV_ADF
IN_ASI
IN_ALT
IN_ADI
IN_VSI
IN_HSI
EN_RMAG1
EN_LMAG1
EN_LMAG2
EN_RMAG2
FU_ENG_PUMP1
FU_ENG_PUMP2
LI_LAND_L
LI_LAND_R
EV_HEATER
EL_ALT1
EL_ALT2
EN_CYL1
EN_CYL2
EN_RMAG1
EN_LMAG1
EN_LMAG2
EN_RMAG2
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Part 3 (cont'd):

Phase 3:
01 -

Phase 4:
01 -
02 -
03 -
04 -
05 -
06 -
07 -
08 -
09
10 -
" -
12 -
13 -
14 -
15 -
16 -
17 -
18 -
19 -
20 -
21 -
22 -
23 -
24 -
25 -
26 -
27 -
28 -
29 -
30 -

32 Permanent CB Pops in-flight

EN_VACUUMY;
EN_VACUUM2;
AV_ADF;

IN_ASI;

IN_ALT;

IN_ADI;

IN_VSI;

IN_HSI;
EN_RMAGT;
EN_LMAGT;
EN_LMAG2;
EN_RMAG2;
FU_ENG_PUMP1;
FU_ENG_PUMP2;
LI_LAND_L;
LI_LAND_R;
EV_HEATER;
EL_ALTT;

EL_ALT2;
EN_CYLT;
EN_CYL2;
EN_ENGINE";
EN_ENGINEZ2;
EN_CYLT;
EN_CYL2;
CB_GEAR_MOTOR;
CB_GEAR_MOTOR;
CB_GEAR_MOTOR;
EN_CYLT;
EN_CYL2;
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Phase 5:
01 -
02 -
03 -
04 -
05 -
06 -
07 -
08 -
09
10 -
" -
12 -
13 -
14 -
15 -
16 -
17 -
18 -
19 -
20 -
21 -
22 -
23 -
24 -
25 -
26 -
27 -
28 -
29 -
30 -

LEFT ENGINE

RIGHT ENGINE

ELECTRICAL SYSTEM

VACUUM SYSTEM

LEFT BRAKE

RIGHT BRAKE

ADF

ASI

Altimeter

ADI

Compass

VSI

LEFT ENGINE (External Trigger)
RIGHT ENGINE (External Trigger)
Permanent CB Pop

Aux Fump Pump Left

Aux Fuel Pump Right

Left Starter

Right Starter

Left Mag #1

Left Mag #2

Right Mag #1

Right Mag #2

Left Engine Fuel Pump (Declining)
Right Engine Fuel Pump (Declining)
Landing Light Left

Landing Light Right

Heater

Left Engine Fuel Pump (Fail)
Right Engine Fuel Pump (Fail)
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Status

You can think of this page as your “maintenance hangar”. It can display a list
of the critical systems and components of the aircraft with a bar indicating
the current health of each component. The bar can be colored red, yellow, or
green. Red components have failed, yellow ones are weakened and headed
towards failure, and green components are functioning normally.

It's important to realize that you're only seeing the most important compo-
nents listed here. The system tracks over 200 components in total - every
circuit breaker, switch, dial, needle, and light bulb, and any of them can fail.
This page is where you can inspect and fix the airplane.

Normally, you only need to use this page if you're the aircraft's owner,
although it's possible to configure the options so that wear and tear and
failures will happen to a non-owned plane. If you have the option “Failures”
set above “Never”, or the "Wear and Tear” realism option turned on, you will
need to visit this page periodically to check on the status of your airplane.

This page is not a live systems status check. The bars will fill in with status
only after your perform an inspection (which takes some time) and the page
can’t be viewed at all unless you are parked on the ground with the aircraft’s
battery and engines off. You can't substitute looking at this page for doing
the normal checks every pilot must do in an aircraft, like the run-up and
monitoring the gauges.

When you first view the page, the bars will be empty (zero) and you have only
two options, the buttons marked “Inspect” and “Overhaul”.

If you click on “Inspect”, an inspection will be performed (a process that
could take up to a minute) and when that's complete, the status of all critical
systems will be accurately shown. A message will appear in the black mes-
sage box saying either “NO DEFECTS FOUND" or “INSPECTION COMPLETE -
DEFECTS FOUND", depending on the outcome of the inspection.

If you received the message saying defects were found, the “Inspect” but-
ton will become a “Repair” button. If you press it a second time, any compo-
nent yellow or below will be brought to 100%, and any component not listed,
but is broken, will be replaced. At the end of the repair process ,the message
“ALL DEFECTIVE COMPONENTS REPLACED" will appear and the “Repair”
button will revert back to “Inspect”.
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2520,



310RIUSERIGUIDE;

After an inspection is complete, you also have the option to repair individual
components instead of using the “Repair” button. Simply click on the repair
icon next to each bar to initiate the repair for that component only.

NOTE: clicking on the repairicon for the battery will fully recharge the battery
regardless of its operational readiness state.

Remember, this repair process does not put every component back up to
100% readiness. It only fixes those that are defective, that is, in the yellow
band or below.

It's not unusual to have defects be found and reported when the bars are
all green. This means components outside the critical systems are weak
or have failed. Whenever the ‘Inspect’ button turns to ‘Repair’ you should
click it to fix those non-critical items (for example warning lamps or shorted
circuits in non-critical areas, etc.) If you are in doubt do another inspection
until you see “NO DEFECTS FOUND".

The other button is “Overhaul” which will perform an immediate overhaul
of the entire airplane. Unlike “Repair”, it will place every component in the
system back to 100% readiness. The cost is time for you as the sim pilot,
but it would be cash for a real owner. That's why we impose the time, so this
Overhaul option can’t be used in a trivial manner to keep everything at 100%.
If you want that, turn off failures, realism, and wear and tear and you won't
be bothered with maintenance issues.

A typical example of using this page might be that you discover in flight
when you lower the gear, one of the green gear lights won’t come on. You
press it and discover the bulb is burned out. So after you land and shut
down, you come to this status page and do an inspection. The result will be
“"DEFECTS FOUND". Click “Repair” and the burned out bulb will be replaced
with a new one. You can fix any other problems found this way.

Periodic inspections are recommended to ensure there are no surprises.

Remember, you aren’t able to view this page unless the airplane is cold and
dark.
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Aircraft Ownership

Important Note: whenever you change any of these startup options, you
should do it from a cold and dark cockpit; and then immediately do a flight
restart for the new startup option to take full effect.

Your Blackbird 310R allows you to experience a simplified simulation of
aircraft ownership.

Remember, each aircraft with a separate ATC ID (registration number) is
tracked and recorded separately and treated as a unique airplane.

There's no limit to how many you can own and you can have a mix of owned
and rented ones. This applies equally to third-party repaints you may install.
Each of them is treated exactly like the ones distributed with the initial 310R
package.

Whenyou choose “Owned” asyourstart up option fora particularregistration,
you are the sole owner of this aircraft and its condition is entirely up to you.

When you own it, whenever you exit the simulation normally by returning to
the main menu the current state of the aircraft is saved and later restored
exactly as it was when you left it when you again “enter the cockpit”, even if
that's months later.

There is one major exception to this rule: state is not saved if the aircraft
is in the air or the engines are running. It's only saved when you shut down
normally. If the sim crashes, or you just quit a flight in mid-air, the state on
returning will be what is was the last time you entered the cockpit, not as it
was during the flight.

(Note that if you choose to start the airplane on the runway and not in a
parking spot, none of this applies and it will be “ready to fly” and its state
will not be saved when you exit, unless you shut it down to cold and dark.)
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The effect of other options when you choose “Owned™:

Individualize
Each aircraft will be unique in terms of systems condition.

Engine Realism
Engines will start and run more realistically and be subject to authentic limi-
tations and consequences.

Systems Realism
Systems will behave in a more realistic manner.

Wear and Tear
Components will degrade over time and at a greater rate if they are misused.
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Aircraft Rental

An alternative to owning the aircraft is renting it. If you choose this option,
you give up the state saving feature of ownership - the state of the aircraft
when you first enter the cockpit will be the condition the last renter left it
in when they shut down. For this reason, you have to pay close attention to
your checklist: you can't just assume the controls, switches and dials are
left in a known state, like they would be if you chose the “Default” option.

When you rent, you are not responsible for the maintenance of the systems.
This will be handled automatically for you. All components will be in working
order, but not necessarily in perfect order (like they would be if you chose
“Default”). If you chose the other realism options with the “Rental” option
turned on, they will all work as documented. If you turn failures on, the air-
craft can fail due either to mismanagement or random failures. If you turn on
the realism options, you'll be subject to the restrictions they impose (such
as a realistic engine start procedure.)

Default Aircraft Option

If you chose the default option, it means the aircraft always starts in a known
state and state is never saved or restored. You can chose any of the other
realism options and they will be in effect during the flight, but any wear and
tear will be erased and the aircraft will be perfect again when you start out
on another flight after entering the cockpit. The other options - Systems
and Engine Realism and Failures will work as documented. If you leave them
all off, you'll experience the 310R as if it were a default MSFS aircraft, with
perfect systems, components, and engines that won't fail or give trouble
during the flight.

We hope you enjoy flying your new-to-you Blackbird 310R!
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Section 3
Operating the Blackbird 310R Introduction
Section 3 of this user guide covers

the basics of operating the systems and
controls of the Blackbird 310R within the

Table Of Contents simulator environment.
Cabin Overview 3-2 This section will make frequent
reference to the use of the left and right

Pilot’s Side Switch Panel 3-3 mouse buttons and wheel as a means of
Pilot's Lower Switch Panel 3-4 interacting with the various controls in the
Amperage / Voltage Indicator 3-5 aircraft.Inall cases, forthe function towork
Artificial Horizon / Attitude Indicator 3-5 as described, the pilot must first hover the
Horizontal Situation Indicator (HSI) 3-6 mouse pointer over the associated system
Autopilot 3-7 or switch.
Engine Instrumentation 3-8
Engine Instrumentation Continued 3-9 Please also ensure that the MSFS
EDM-700 3-10 Cockpit Interaction setting under
Throttle Quadrant 3-1 General Options>Accessibility is set
Trim Controls 3-1 to “Lock” instead of “Legacy” to use
Propeller Feathering 3-12 mouse interactions as intended.
Fuel Systems 3-13
Cowl Flaps 3-15
Doors & Windows 3-15
Hiding the Yokes 3-16

Hobbs Meter 3-16
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Cabin Overview

The cabin is a rather easy place in which to find
your way around. For a twin, the controls are well
laid out and not overly complex. This makes the
310R an ideal airplane for those who desire a relax-
ing flight in an elegant aircraft, or for those learn-
ing the ins and outs of flying a twin.

The aircraft is equipped with dual flight controls
and is flyable from either the pilot’s or the copilot’'s
position. However, the left hand yoke does fea-
ture additional controls for the autopilot which the

SECilIONISIIORERATINGAHEIBIPACKBIRDIS1OR,

right hand yoke does not have. In addition, the ma-
jority of the flight instruments are located on the
left hand panel in front of the pilot.

Sweeping from left to right through the cabin:

The electrical and circuit breaker panel is locat-
ed on the left side of the cabin, beside the pilot’s
seat. This contains the avionics master switch, ex-
terior and interior lighting controls, as well as the
deicing switches.

COCKPIT LAYOUT

Next is the flight instrument panel, located in
the upper left panel, above the yoke. It contains
the following instruments: Airspeed Indicator,
Hobbs meter, Artificial Horizon, Altimeter, Turn
and Bank Indicator, Horizontal Situation Indicator
(HSI), and the Vertical Speed Indicator. Located
below the Vertical Speed Indicator to the right of
the yoke shaft is an ADF Indicator, while on the left
of the yoke shaft is a pair of EDM-700 engine tem-
perature gauges. Above them is a DME Indicator.

Atthe bottom of the left side front panel, directly
under the yoke, is the lower electrical switch panel.

32



310RIUSERIGUIDE;

This panel contains, from left to right, the Auxiliary
Fuel Pump Switches, the Left Engine Start Button,
the Engine Primer Switch, the Right Engine Start
Button, the Left Alternator Switch, the Master
Battery Switch, the Right Alternator Switch, fol-
lowed by the magneto switches for both engines.

The upper center panel area contains the com-
munication and navigation equipment, as deter-
mined by the options the user has set in their con-
figuration.

The lower center panel, immediately above the
pedestal, contains the Landing Gear Switch and
Landing Gear Indication Lights, the ammeter, and
the Flap Switch and Indicator.

The center pedestal is topped by the Throttle
Quadrant, with dual Throttle, Propeller, and Mix-
tures to control the left and right engines inde-
pendently. Bottom aft on the pedestal are the trim
wheels for roll and yaw control, while the Elevator
Trim Wheel and Indicator is located on the left side.
At the bottom center of the pedestal are the Cowl
Flap Controls.

At the base of the pedestal is the dual fuel se-
lectors that allow detailed control of the fuel flow.

The front right hand panel holds the primary
engine instruments, including the Manifold Pres-
sure Gauge, the dual gauges that display Oil Pres-
sure, Oil Temperature, and Cylinder Head Tempera-
ture, the Tachometer, the EGT Gauge, the Suction
Gauge, and the OAT Gauge. Also included on this
panel are the Fuel Flow and Fuel Quantity Gauges,
as well as a backup Altimeter and a clock.

The Cabin Air Controls are located to the right
of the pedestal, underneath the front right hand
panel.
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Pilot’'s Side Switch Panel

The Avionics Mas-

ter Switch is a two
position switch for ON
(up)/OFF (down) opera-
tion, providing power
to the avionics bus. It is
normally only turned on
once one alternator is
online and providing full
electrical output. The
switch is toggled with
the LEFT MOUSE BUT-
TON.

The Surface and

Propeller De-Icing
Switches should be
used when there exists
the risk of flight into
icing conditions within
the simulator.

A three-position switch.
Up (Actuate) will in-
flate the de-ice boots
for one cycle. Center is
off. Down will turn on a
timed series of inflate/
deflate cycles for heavy
icing situations. Use the
MOUSE WHEEL to flip the
switch up or down, or
hold and drag with the
LEFT MOUSE BUTTON.

There are five exte-

rior light switches:
Anti-Collision, Strobe,
Navigation, Taxi, and
Landing Lights. With the
exception of the Land-
ing Lights, these are all
two position switches
for ON (up)/OFF (down)
operation, toggled with
the LEFT MOUSE BUT-
TON. The Landing Lights
switch is a three posi-
tion switch, toggled up
or down with the MOUSE
WHEEL or by hold and
dragging up or down
with the LEFT MOUSE
BUTTON.

Interior lighting is

controlled by the
rheostat knobs located
to the right of the exte-
rior light switches. The
right-most knob, labeled
SW PNL, activates the
instrument panel back-
light illumination and is
continuously adjustable
from OFF to fully bright.
The RADIO knob con-
trols the avionics back-
lighting.
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Pilot's Lower Switch Panel

Located in the center of this pan-

el, the Battery Master Switch,
flanked by the Left and Right Alterna-
tor Switches, supplies essential power
to all aircraft systems and must be en-
gaged before successful operation of
any of the other lower panel operations.

The Left and Right Alternator Switches
allow for the alternators to be connect-
ed into the power bus. These are turned
on once the engine is successfully run-
ning. The metal gang bar above these
switches can be flipped down to turn all
3 switches off at once.

All three switches are two position
switches for ON (up)/OFF (down) op-
eration, toggled with the LEFT MOUSE
BUTTON.
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The four Magneto Switches, lo-

cated on the right side of this
panel allow for power to be fed to the
spark plugs. The left and right engines
each feature a Left and Right Magneto
Switch. The metal gang bar above these
switches can be flipped down to turn all
4 magnetos off at once.

All four switches are two position
switches for ON (up)/OFF (down) op-
eration, toggled with the LEFT MOUSE
BUTTON.

The two Auxiliary Fuel Pump

Switches on the left side of
this panel are both three position
switches, toggled up or down with
the MOUSE WHEEL or by hold and
dragging up (HIGH) or down (LOW)
with the LEFT MOUSE BUTTON.

Warning: do not place switch in HIGH ex-
cept in case of engine failure.

LOW pump power is normally used for
engine starts, taxi, takeoffs and land-
ings, and flight operations above 12,000
feet to prevent vapor lock. The HIGH
power pumps are used for hot start-
ing to purge fuel vapors and during any
fuel-related emergency situations to
ensure positive flow to the engines.

The Left and Right Starter Buttons

are found in the middle-left of the
panel, as is the Engine Primer Switch,
located in-between the two buttons.

Starting the engine normally requires
the use of fuel priming. The primer
switch is a three-position momen-
tary switch that is spring loaded to the
center (OFF) position. To prime the left
engine, click the switch with the LEFT
MOUSE BUTTON. To prime the right en-
gine, click the switch with the RIGHT
MOUSE BUTTON.

The starter buttons are momentary
switches that are activated by clicking
and holding the LEFT MOUSE BUTTON.
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Amperage / Voltage Indicator

The 310R features a comprehensive
electricalindicatorand test system. The
rotary switch to the left of the indicator
allows the pilot to isolate and test the
power draw for either alternator system
as well as for the battery. The pilot can
also measure the total voltage draw
from all engaged power sources.

To rotate the switch use the MOUSE
WHEEL.

When rating the amperage draws for the
alternators and battery, reference the
top white section of the meter. When
measuring the voltage draw, reference
the bottom blue section of the meter.

In addition to the rotary switch and
indicator, the system also has two
warning lamps  which illuminate
when the aircraft detects alternator
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failure or inadequate alternator power
generation. These lights can sometimes
illuminate when the engine is idling at
an RPM insufficient to provide optimal
alternator power output.

With the left alternator switch
disengaged, you can reference the
left alternator failure light to confirm
it is not supplying system power.
The same relationship exists for the
right alternator switch and light.
If during flight operations with the
alternator switches engaged, an
alternator light illuminates, you should
assume that alternator has failed and
troubleshoot with the wafer switch to
isolate and measure that alternator’s
power output.

Artificial Horizon / Attitude Indicator

Featured in the 310R on the center top
of the flight instrument panel is the
Artificial Horizon, or Attitude Indicator.

This instrument informs the pilot of
the orientation of the aircraft relative
to Earth's horizon. Indicating both
pitch (fore and aft tilt) and bank (side
to side tilt), it is a primary instrument
for flight in instrument meteorological
conditions (IMC).

The Artificial Horizon in the 310R is
gyroscopically stabilized by a vacuum
system driven by either engine.

The instrument features a fixed yellow
waterline which can be adjusted up or
downmanually by the pilotusingtheknob
located at the bottom of the instrument.
The “card” behind the waterline pivots
and rotates in concert with the aircraft’s
pitch and roll movements.

The card features pitch indicators
marked in five degree increments with
the ten and twenty degree marks being
wider and labeled.

Indications of bank are shown by
the yellow arrow at the top of the
instrument. The semicircular scale at
the top of the instrument is graduated
in ten degree marks to the thirty degree
bank indication, and then marked by
single marks for 45 and 60 degrees.

When the Artificial Horizon detects
insufficient vacuum pressure to operate
the gyroscope, it displays a red flag to
alert the pilot that the instrument is
unreliable.

To set the waterline on the Artificial
Horizon, the pilot should use the rotate
the knob to manually adjust the water-
line so as to lie flush with the white hori-
zon line that separates the blue and the
brown sections of the card.

This should be done in stable level
flight, under Visual Meteorological Con-
ditions (VMC), with reference to the ac-
tual horizon.
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Horizontal Situation Indicator (HSI)

The Horizontal Situation Indicator (HSI) in the 310R,
located in the flight instrument panel directly below
the Artificial Horizon, provides a comprehensive display
including course, localizer, and glideslope information
referenced from either the number one (NAV 1) or
number two (NAV 2) navigational systems.

Use the NAV1/NAV2 Selector Switch to select which
navigation system supplies input to the DME display.
The HSI and AP are always NAV1 and are not changed
by the switch.

On the HSI, the current aircraft heading is shown on
the rotating compass card underneath the upper
lubber line, which is stationary. The course indicating
arrowhead can be set to the desired course using the
course input knob located on the lower left side of the
HSI, using either the LEFT or RIGHT MOUSE BUTTON
or the MOUSE WHEEL to rotate the course indicating
arrowhead clockwise or counter-clockwise. The tail of
the course indicating arrow shows the reciprocal of the
currently set course.
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The course deviation bar operates with a VOR/LOC
navigation receiver to indicate either left or right de-
viations from the selected course. On an instrument
approach, the course bar will also indicate deviation
left and right, but will switch to a more sensitive mode
of operation, showing twice the amount of deflection
for a given course distance error.

The TO/FROM indicator is a triangular-shaped pointer.
When this indicator points to the head of the course
arrow, it indicates that the course selected, if properly
intercepted and flown, will take the aircraft TO the se-
lected facility, and vice versa.

When flying a precision approach with operating
glideslope information, the glide slope deviation point-
er indicates the relationship of the aircraft to the glide
slope. When the pointer is below the center position,
the aircraft is above the glide slope, and an increased
rate of descent is required.

The heading indicator on the HSI is slaved to the
standby magnetic compass and is interconnected with
the autopilot which is capable of following the heading
select bug when engaged in Heading Mode. Please
refer to the included standalone documentation for
operation of the autopilot included in the 310R.

To adjust the heading bug use the heading input knob
located on the lower right of the HSI using the MOUSE
WHEEL to make fine adjustments and LEFT-CLICK AND
DRAG to make coarse adjustments. Drag to the left to
rotate counter-clockwise and to the right for clock-
wise.

When the Heading Modeis engaged on the autopilotand
the heading bug does not match the aircraft heading,
or if Heading Mode is already engaged on the autopilot
and the heading bug is rotated away from the current
heading, the aircraft will steer in the direction of the
heading bug, selecting a left or right turn depending
on which is the shortest turn to the heading indicated
by the bug.
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The HSI in the 310R includes two red warning flags
which alert the pilot when an unreliable navigational or
heading input signal is encountered, or when aircraft
power is not sufficient to operate the HSI.
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Autopilot

The Blackbird 310R uses the default, MSFS KAP140
autopilot. With this said, issues do exist with the
system that are in Microsoft/Asobo’s wheelhouse
to address and are not fixable by us at Blackbird.

The autopilot is capable of multiple navigation
modes such as heading hold (HDG), tracking a
navigation source such as a GPS (NAV), altitude
hold (ALT) with vertical speed capability, and
approach tracking (APR).
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Pitch Trim & A/P Disconnect

A Pitch Trim switch is located on the same side
of the left hand yoke; this is a three position
momentary switch that is spring loaded to the
middle position. To apply negative (nose down)
pitch, click the switch with the RIGHT MOUSE
BUTTON; to apply positive (nose up) pitch, click the
switch with the LEFT MOUSE BUTTON.

Also located on the same side on the left hand
yoke as the previous two controls is the Autopilot
Disconnect button. This button is a momentary
switch that disconnects the autopilot, and may be
used by clicking it with the LEFT MOUSE BUTTON.

Manual Electrical
Trim

Autopilot Disconnect /
Trim Interrupt
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Engine Instrumentation

The Manifold Pressure (MP) gauge features indepen-
dently-operating needles for the left (L) and right (R)
engines and displays the amount of air pressure that
each engine is sucking through the throttle manifold
aft of the venturi. When the engines are shut down, the
MP displayed is equal to the outside air pressure. When
the engines are running, then the MP value displayed is
affected by the movement of the throttles which open
and close the throttle wastegates.

When the throttles are fully closed, the wastegate is
rotated to its maximum closed position, which reduc-
es the amount of air that the engine can suck. When
the throttle is fully opened, the wastegate is likewise
fully opened, and the engine can suck air equal to the
outside air pressure. Since this aircraft is not turbo-
charged, the manifold pressure will reduce as the
airplane climbs even if the throttles are fully opened.
Manifold pressures over the normal range (25.5 inches)
should only be demanded during takeoff and reduced
to the normal range as soon as practical.
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The Tachometer (RPM) gauge also features indepen-
dently operating needles for each engine. The Black-
bird 310R features constant speed propellers. There-
fore, the RPM can be adjusted by the pilot using the
associated propeller condition levers located on the
throttle quadrant. FullRPMis reached by the pilot mov-
ing the prop condition levers fully forward. The propel-
ler hub contains a governor which should not allow the
RPM to exceed 2700.

RPM's above the top of the normal range (2500) should
only be allowed during takeoff and landing operations.
Also, the pilot must be careful not to allow a combina-
tion of high manifold pressure and low RPM's as this
combination could potentially lead to catastrophic fail-
ures.

During cruise operations, the pilot should ensure that
the RPM is kept in the normal operating range (the
green arc) by moving the associated prop condition
levers.

Each engine has its associated Cylinder Head Tem-
perature (CHT) and Qil Temperature / Pressure Instru-
ments. During all phases of engine operation, these
instruments should be referenced to ensure no abnor-
mal engine conditions are allowed.

During engine start, the pilot should immediately ref-
erence the oil pressure gauge to ensure proper flow
of oil through the engine. If no increase to the nor-
mal range is seen immediately after start, the engine
should be shut down as soon as possible to avoid pos-
sible seizure.

In addition, during the propeller feather checks on the
ground, the pilot should observe a drop in oil pressure
and temperature when he moves the associated prop
condition lever aft. This ensures that the oil is flowing
through the propeller governor.
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Engine Instrumentation Continued

The Exhaust Gas Temperature (EGT) gauge measures the
temperature of the exhaust gases immediately after fuel
burn in the ignition phase of engine operations. The gauge
features independent indications for each engine. As EGT
increases, the associated needle will rise to indicate that
engine’s exhaust gas temperature.

Note: The gauge measures only the top 250°F degrees of
the EGT range.

During cruise operations, the pilot should lean out the fuel
mixture to maintain an optimal ratio of fuel to air. EGT can
be referenced to ensure this optimal mixture setting is
maintained.

During climbs, the pilot will need to lean the fuel mix-
ture by moving the associated fuel mixture lever on the
throttle quadrant aft. During descents, as the air pressure
increases, fuel will need to be enriched by moving the mix-
ture lever forward. The asterisks located on the EGT gauge
can be referenced to help determine optimal fuel mixture.

SECilIONISIIORERATINGAHEIBIPACKBIRDIS1OR,

The Fuel Flow gauge uses independently operating
needles for each engine to allow the pilot to easily
match the fuel flows to each engine. The outer scale is
calibrated from a minimum value of 2.5 PSI to a maxi-
mum value of 21.7 PSI. In between these two PSI limits,
the outer scale is calibrated in fuel flow in pounds per
hour.

The inner scale is calibrated to assist the pilot in set-
ting fuel flows consistent with certain phases of flight.
For example, during normal takeoff at airports below
3,000 feet field elevation, the pilot should set a fully
rich mixture as indicated by the small white section of
the inner scale. The bottom half of the inner scale is in
blue and used for takeoffs and climbs as a reference
to keep fuel flows high enough to help keep the cylin-
der head temperatures in normal range (unburned fuel
acts as a coolant). During cruise, the pilot can set the
fuel mixtures to obtain a flow reading in the green up-
per section of the inner scale.

The Vacuum Pressure or Suction gauge allows the pilot
to measure the amount of air pressure that the engine
vacuum pumps are sucking. This vacuum pressure ro-
tates the vanes of all the air driven gyroscopes that
stabilize such instruments as the artificial horizon and
HSI.

During the engine ground run, and periodically during
flight, the pilot should reference this gauge to deter-
mine is he is experiencing possible vacuum failure on
these critical flight instruments.

The vacuum pump on either engine is capable of sup-
plying enough vacuum pressure to supply the demands
of all air driven instruments. When a pump is inopera-
tive, ared SOURCE INOPERATIVE light will illuminate for
the failed pump.
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EDM-700Digital Engine Temperature Gauge

The Blackbird 310R is equipped with a pair of Digital
Engine Temperature gauges. These gauges, located
on the left front panel to the bottom left of the flight
instrument panel, are an advanced gauge which dis-
play a bar graph of Exhaust Gas Temperature (EGT) for
each of the six cylinders, the “T" average Exhaust Gas
Temperature and a bar graph of the Oil Pressure. At the
bottom of the gauge, there is a digital readout of EGT
(left) and CHT (right).

The left button toggles between manual and auto-
matic mode, and the right button re-enters automatic
mode if pressed in manual mode, and toggles between
Fahrenheit of Celsius temperature readings if pressed
in automatic mode.
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In addition, the Cylinder Head Temperature (CHT) for
each of the six cylinders is displayed in the bar graph
as a red bar that corresponds to the scale on the left
side of the gauge.

By default the EDM gauges operate in automatic mode
- they step through each of the six cylinders and then
through a set of five other measurements in sequence,
pausing for five seconds for each step.

Pressing the LEFT button stops this sequence and you
then enter manual mode. Each press of the left but-
ton in manual mode steps to the next measurement in
sequence.

To exit manual mode and return to automatic mode,
press the RIGHT button.

When in automatic mode, pressing the RIGHT button
will switch the temperature readings from Fahrenheit
(the default) to Celsius. Pressing it again toggles the
setting back to Fahrenheit.

Note that the MV310R for MSFS tracks the health of
each cylinder individually, and when failures are acti-
vated on the Options page of the tablet, the failure of
one cylinder will fail the entire engine.

Cylinders often give warning if impending failure by
generating higher temperatures and they slowly inch
towards failure. Monitoring the indications on these
engine monitors can help to predict and deal with cyl-
inder failure before the engine actually stops produc-
ing power.
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Throttle Quadrant

The top of the pedestal houses the throttle quadrant,
with twin levers for the throttle (left, black round knobs),
propeller (center, black rectangular knobs), and mixture
(right, red ridged circular knobs). This arrangement in
the allows for both visual and tactile recognition of the
levers to help avoid undesired engine settings.

The throttles control amount of opening in the throttle
wastegate. With the throttle fully forward (full open), the
wastegate is 100% opened, allowing maximum mani-
fold air pressure to be sucked by the engine. When the
throttle is moved aft, the throttle wastegate is closed
until at minimum setting (closed throttle) the wastegate
is shut as tight as possible, which restricts the airflow
to the engines, resulting is the lowest possible manifold
pressure. The throttle wastegate cannot be physically
closed entirely, and should normally be advanced about
“one inch” past the fully closed position when starting
the engines.
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The propeller condition levers control the amount of
blade angle commanded to the propeller governors. Us-
ing oil pressure, the governor responds to movements
in the prop condition levers and set that blade angle to
achieve a fixed RPM setting. Then, the governor makes
automatic small corrections to blade angle to maintain
that constant RPM setting during ever changing condi-
tions of flight.

The mixtures control how much fuel is sent to the fuel
injectors and is used by the pilot to adjust the fuel quan-
tity so that as the aircraft climbs or descends, the opti-
mal ratio of fuel to air is maintained. Only at the optimal
ratio is best possible quality of fuel ignition in the pis-
tons maintained. As the plane climbs, the air gets thin-
ner, which requires reducing fuel flow to the injectors
(called leaning the mixture). As the plane descends, the
air gets thicker, which requires increasing the fuel flow
(called enriching the mixture). To lean the mixture, move
the mixture lever aft. To enrich the mixture, move the
lever forward.

Trim Controls

The trim wheels are located on the pedestal, with the
elevator trim wheel located to the left of the throttle
quadrant, and the rudder (yaw) and aileron (roll) trim
wheels located below the throttle quadrant.

There is a template for the elevator trim that allows the
pilot to accurately set the takeoff trim by referencing
the location of a small indicator needle in relation to the
trim template.

For the yaw and roll trim, there are white dots that move
as the trim wheels are rotated left or right. These two
trim values should be set and maintained for takeoff and
cruise operations with both engines operating in sym-
metry. They will need to be adjusted for any single en-
gine operations.
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Propeller Feathering

FULL FINE

A propeller blade is similar in airfoil section to a
low-drag wing. When rotated by the engine, it
produces lift in a horizontal direction (otherwise
known as thrust), as well as a small amount of in-
duced drag as the propeller slices through the air.
If the engine loses power, no thrust is produced,
but all of the induced drag from the now windmill-
ing propeller remains.
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This is undesirable when operating with reduced,
asymmetrical power (one engine inoperative) or
under no power at all (both engines inoperative),
as it can rob the aircraft of overall power required
to maintain altitude, exacerbate negative control
effects resulting from asymmetrical thrust,
and shorten glide distances in total power loss
situations.

FEATHERED

The solution is to eliminate as much induced drag
as possible by stopping the propeller rotation and
aligning the blades with the air flow.

To accomplish this, the propeller is feathered
by pulling the propeller condition levers full aft,
causing the propeller blades to rotate to a fully
coarse setting parallel to the airflow. This reduces
the aerodynamic force of the passing air hitting the
prop disc so that the propeller no longer windmills.
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Fuel Systems

The fuel system in the Blackbird 310R is intended
to provide a very high fidelity experience, modeled
after real world usage, in conjunction with the lim-
itations present within the simulator.

The airplane has a two main fuel tanks, often re-
ferred to as ‘wingtip’ or ‘tip’ tanks. Each main tank
has a usable capacity of 50 gallons. In addition,
there are also two auxiliary fuel tanks, each with
a usable capacity of 31.5 gallons. The total amount
of usable fuel available to the pilot is 163 gal.

Each engine is typically fed by the tank on the re-
spective side, but the airplane features the capa-
bility to crossfeed the fuel from the main tank on
the opposite side from the engine.

Fuel Controls

The Blackbird 310R features a pair of fully-realistic
fuel switches and placards located immediately
aft of the pedestal. The left fuel selector controls
the fuel flow for the left engine, and the right fuel
selector controls the fuel for the right engine.

The handles of the switches are rotated by the pi-
lot in order to select a desired position as outlined
on the placard around the selector and indicated
by the tapered end of the switch handle.

To rotate the LEFT fuel selector CLOCKWISE, scroll
UP with your mouse wheel. To rotate it COUNTER-
CLOCKWISE, scroll DOWN with your mouse wheel.

To rotate the RIGHT fuel selector CLOCKWISE,
scroll DOWN with your mouse wheel, to rotate it
COUNTER CLOCKWISE scroll UP with your mouse
wheel.
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If you preferto hold the LEFT button and drag, then
hold it and drag in the same directions as specified
for the mouse wheel above.

The placard below the switches is color coded, illu-
minated for night operations, and displays the four
positions available for each switch:

Fuel Cutoff (Solid Red Outline)

Main Tank (Solid Blue Outline)

Auxiliary Tank (Blue and Yellow Stripes)
Crossfeed (Solid Yellow Outline)

oao0ooo

Warning: DO NOT switch fuel tanks with engines
running unless you also place the auxiliary fuel
pump switch for that engine in LOW before
changing the selector. Failing to do this risks an
interruption in the fuel supply to the engine.
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Fuel Gauge

The fuel gauge featured on the 310R is of a dual
needle type, with the left needle corresponding to
the left tanks and the right needle corresponding
to the right tanks. The gauge is graduated in gal-
lons of fuel remaining on the blue arc, and pounds
of fuel remaining on the white arc.

The fuel gauge automatically shows the usable fuel
remaining on the tank selected by the fuel control
for that engine. If the main fuel tank is selected by
the fuel control switch, the gauge will display the
remaining usable fuel for the main fuel tank. If the
auxiliary fuel tank is selected by the fuel control
switch, the gauge will display the remaining usable
fuel for the auxiliary tank.

The switch immediately below the fuel gauge is
a three position momentary switch that is spring
loaded to the center position. To temporarily dis-
play the fuel in the main tanks, drag the switch
upwards (or rotate the mouse wheel upwards).
The switch is spring loaded and will return to cen-
ter when released. To temporarily display the aux
tank quantities, move the switch downward by
dragging it or using the down scroll on the mouse
wheel.
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The indicator lamps to either side of the switch will
illuminate when the pilot has selected the auxiliary
fuel tank for the associated engine.

Separate warning lamps will illuminate to warn the
pilot of low fuel in the main tanks only; there is no
warning for low fuel in the aux tanks.

WARNING: If the aux tanks are selected and fuel
inthem is exhausted, the engines will quit due to
fuel starvation - these is no automatic switch to
main tanks regardless of the quantity in them.
The pilot must carefully monitor the fuel status
at all times but particularly when on aux tanks.

Caution: The fuel-injected engines of the 310R re-
turn about 30% of unused fuel to the main tanks
when in operation. If the aux tanks are selected
but the main tanks do not have sufficient empty
capacity to hold this returned fuel, this 30% is
vented outside and lost. The manufacturer recom-
mends that aux tanks not be selected until after
ninety (90) minutes of flight time.
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Cowl Flaps

The dual cowl flap controls on the
310R are located on the lower por-
tion of the pedestal. They control the
cowl flaps, which are internally lo-
cated in the rear section of each en-
gine nacelle, underneath the promi-
nent grill.

The cowl flaps on the 310R are de-
signed to minimize drag when in the
open position and as such, normal
operation is for the cowl flaps to be
left in the fully open position.

The only times when the cowl flaps
require attention is to prevent shock
cooling of the engine during rapid
descents, during simulated single
engine training, or when conduction
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engine shutdowns for emergencies
or training purposes.

To close the cowl flaps, place the
mouse cursor over the cowl flap
handle for the cowl flap you wish to
adjust, then drag the cursor aft to
pull out the handle.

To open the cowl flaps, place the
mouse cursor over the cowl flap
handle for the cowl flap you wish to
adjust, then drag the cursor forward
to push the handle in.

This action visibly pulls the respec-
tive cowl flap handle outwards in the
virtual cockpit.

Doors & Windows

The Blackbird 310R has an operable
main cabin door, as well as an ani-
mated baggage door, nose baggage
door, and left and right wing locker
doors.

To operate the main cabin door from
within the virtual cockpit, click the
LEFT MOUSE BUTTON on the door
lever located on the right side of the
cockpit.

The tablet can be used to open or
close any of the doors on the air-
craft.

Storm Window

The 310R features a pilot side storm
window which is fully animated.

To operate the window, click the
LEFT MOUSE BUTTON on the alumi-
num window latch. This will swing
the window open inwards, or closed,
depending on the previous position
of the window.
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Hiding the Yokes

A common issue within the simulatoris thatit’s possible for the yoke to obscure
switches and controls, such as those on the 310R’s lower switch panel.

To alleviate that issue, both the left and right yokes in the 310R may be toggled
on or off.

To hide the yoke, click where the yoke shaft meets the panel. To show the yoke
again, simply click in the same location.

Hobbs Meter

The meter can be found just below and to the right of the co-pilot yoke.
Any movement over 20 knots will accumulate the Hobbs counterinincrements
of 1 hours (6 minutes). It starts at zero for any “Default” or “Owned” option, but
for Rental, it will start with a random quantity the first time, and count up from
there.

Also for a Rental, a small increment will happen between flights, as other
renters make use of the plane.
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Section 4
Normal Procedures Introduction

Section 4 of this user guide outlines the
interactive checklists which are accessible
at all times via the main in-game drop down

Table Of Contents menu. Not all checklist items present in this
section are found in the in-game checklists due

Cockpit Preflight 4-2 to reasons of practicality for certain items.
Before Starting Engines 4-2

Starting Engines 4-3 It's your choice whether you read the lists
Before Taxiing 4-3 and complete each one manually, or click
Taxiing 4-3 ‘Evaluation’ to have the sim focus the view
Before Takeoff 4-3 on the next item, with the specific control
Normal Takeoff 4-4 highlighted.

Maximum Performance Takeoff 4-4

After Takeoff 4-4 Note that any item with a pilot icon will
Cruise Climb 4-4 require input in order to proceed to the next
Maximum Performance Climb 4-4 step.

Cruise 4-4

After Landing 4-5 Using the ‘Auto Complete’ option is not
Shutdown 4-5 recommended due to inconsistencies with our
Descent 4-5 custom code. Iltems may appear checked when,
Before Landing 4-5 in reality, they have not been completed.

For reference purposes, we have included
checklists for emergency scenarios that do not
exist in the in-game checklist system. These
can be found in Section 5.



310RIUSERIGUIDE; SECTIONIAEINORMAIPROCEDUYRES; 152,

Cockpit Preflight Before Starting Engines
1. CONLIOI LOCK ettt REMOVE AND STOW 1. Preflight INSPECTION....c e COMPLETE
2. ParKiNg BraKe.....occumeureeuneeseeseeessesessessssessss s ssssessssessssesssesssessssssssessssessssessssessssssases SET 2. CaDIN DOO ... cuuieereeseeriessasessseesseesessssessssessssessasessssssssesens LATCHED AND SECURE
3. Al SWILCNES ...ttt bsesb bbb OFF 3. CONIOI LOCKS...ccuuteeuremseesenessessssessaseessssessessssessssessssessasessssessssesssessssessssessanes REMOVE
4. All CIFCUIL BrEAKETS.....cuureureemseeessesissessse s sessessssessssessssessse s s sssessssessssssssssssessssesens IN 4. Seat and Seat Belts.....cocnmermeennrenerenecenecesnesissessssenes ADJUST AND SECURE
5. FIre EXHNQUISNET..cccuuieeeeeecerectsesiseesssesissessseesssessssess s sssessasessseees CHECK SECURE B BraKES.cuueuueeeueeueeeseeeaestsess st b s bbb SET
6. Voltmeter SeleCtOrn. .. ———————— BAT 6. FUEI SElECLOrS....ctc s MAIN TANKS
7. Landing Gear SWItCh.......cecceece et DOWN 7. Landing Gear SWItCh.......orvniccreeeee s DOWN
8. Left FUBI SEIECTON. ..ottt eessect s ss s sesssssaens LEFT MAIN 8. MIXEUIES...ouoceueereeeeeesee e ssse s esss bbb es s bbb FULL RICH
9. RigNt FUEI SEIECTO. ..o reeeerrreesreeseiseeeseesssessssesssse s s st sessssssssessasessass RIGHT MAIN 9. PrOPEIIETS. ..o ceeeeeeetnreetressse s sissessssesisessse s e s s sessssssaees FULL FORWARD
10. Trim Tab CONrOIS (B)...cueeureerreesreeseeeseeessesssesssesseesssessssessssessssssanes SET FOR TAKEOFF 10, THIOHHIES ..ottt sesb s bbb sess e OPEN ONE INCH
T1. BatTery SWItCN. oottt ettt b st ON T1o Al SWILCNES ..ottt esse s sess e es s ss s OFF
12. Navigation and Anti-Collision Lights........cccuenrnenencnencenencenene CHECK OPERATION 12, CIrCUIt BrEAKETS......eceecricret ettt s s IN
13. Navigation and Anti-ColliSion Lights......cccnncnncrcrcreseeeeeeseseennes OFF 13. Emergency Alternator Field SWItCh.......ccrencrceeeecene OFF
14, FUel GaUQgES......oocureuierererensiressiessees e CHECK QUANTITY AND OPERATION 14. Emergency Avionics POWEr SWItCh......ciiisssssssssnes OFF
15, WING FIAPS .ot DOWN 15° 15. AVIONICS MaSter SWItCh.....c.oieccr e OFF
16, PItOt HEAt . coeeceeeceeceeeeeese et ssessssesssseneanens ON 20 SECONDS THEN OFF 16. Auxiliary FUEl PUMP SWItCHES.......ccieceeceseesseesiseessessseessesssessssessssessasessans OFF
7. Battery SWItCN .ttt ss s s st st ennes OFF 17. Battery and ARErNators...... s ON
18. EXternal INSPeCHION......cc it COMPLETED 18. Lighting Rheostats.......cvvrvcerincercreeeeeeceesee e AS REQUIRED
19, POt COVETS...ciceceserreerries ettt REMOVE 19. Landing Gear Position Indicator Lights.................. CHECK GREEN LIGHTS ON
20. Al Warning LIghtS.......oeeeeneeemeesnessseessseessessssessssessssessaseesns PRESS-TO-TEST
21, Altimeter and ClOCK......ciiiiis s SET
22, COWI FlAPS..cuuieeiereemeeessesessessssesssesssssessessssessssessssessasessssssans LOCKED FULL OPEN
23, FUET QUANTITY...couueeeeceeect et eeseeeseess et sess s ssessssess s ss s saessans CHECK
24. Cabin Air CONTIOIS.....ccuureerereerseesseeseessseesssessssesssessssesssesssessssessanes AS REQUIRED
25. Alternate Air CoNtrols........iiss s IN
26. EXErNal LIGhES....ccuuicereeeeeeeseeieeeseceseessessseesssessssesssessssesssesssesssens AS REQUIRED
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Starting Engines

BT o o] o 1= 1T TP CLEAR
MagNETO SWITCNES......ce e ON
3. LTt ENQINGuecei st START
Q. Primer SWITCN. ...ttt LEFT
D, Starter BULTON...... s PRESS AND HOLD
C. AUXIlIAary FUBI PUMP....cciiiireceririreeseresessssesessssssesesssssssesssssssesssssssessssssssssssssssenes LOW
o I 1 o o) d =TT 800 to 1000 RPM
€. Ol PreSSUre... e 10 PSI MINIMUM IN 30 SECONDS
4. RIGNE ENGINE..ucr e START
Q. Primer SWITCN. .. RIGHT
D. Starter BULON...... ettt PRESS AND HOLD
C. AUXIlIAry FUEI PUMP....ciiiieceririeesisisteeiseseessseseses s sssesesssssssesssssssssssssssssnes LOW
. TAFOTHIE ettt sees 800 to 1000 RPM
€. Ol PreSSUre. ...t 10 PSI MINIMUM IN 30 SECONDS
B AREINATOIS e CHECK
Before Taxiing
1. PassSenger BriefiNg.....cereresesieesessessessesseseses s ssesssasessesssssssssesns COMPLETE
2. AVIONICS MaSter SWItCN. ... ON
B AVIONICS i SET
A, LIgNES ettt AS REQUIRED
5. Cabin TeMPerature.... e AS REQUIRED
a. If heating and defrosting is required:
i. Cabin AIr KNODS......cciierireiresriressies it ssessenes OPEN
ii. DEFrOSt KNOD..... et AS REQUIRED
iii. Temperature Control KNOD.......ceeenerereeseseeeseseee e OPEN
iV. Cabin Heat SWItCh.......crr et HEAT
V. Heat REGISTErS. ...ttt AS REQUIRED
b. If ventilation is required:
i, Cabin AIr KNODS......oceicctc e OPEN
ii. Cabin Heat SWILCN...... s FAN
iii. Heat Registers and Directional Air Vents........ccooervvncvirecsinenns AS REQUIRED
6. BraKES. ettt e RELEASE

ISECTIIONIASINORMAINPROCEDURES;
Taxiing
PR 1 o o =3P AS REQUIRED
2. BraKeS..uececriesrisisessses s ss st sens CHECK
3. Flight INStruments.....c. s CHECK
Before Takeoff
1. Parking BraKe.... ittt SET
2. FUEI QUANTITY ..ot sesss e sessessssessssessssssssssssens CHECK
3. FUEl SEIECTOrS. ...t essasesees RECHECK ON MAIN TANKS
4, Alternate Air CONTIOIS.....c et seeas IN
LT 070 1V I T o 13 OO OPEN
6. Elevator, Rudder, Aileron TriM......ceeecereseenesssesesessessssesssnenns SET FOR TAKEOFF
7. WING FIAPS .ttt up
8. AVIONICS aNd RATIOS. ...t ssssssesesassns SET
9. Flight INSTrUMENTS. ... SET
10. AuXiliary FUBI PUMPS.....ccccccetsessss s senns LOwW
11 Flight CONrolS....ce et seasesseseeees FREE AND CORRECT
12. Engine Runup:
A, TRFOTHIES ettt 1700 RPM
D. AREINATOrS ... s CHECK
C. VACUUM SYSTEM..uiiiiciriririeisiniree st ssssssssssessas CHECK
0. MAGNETOS. ..ttt CHECK
e. Propellers................ CHECK FEATHERING TO 1200 RPM; RETURN TO FULL
F MIXEUTES...eeeeeeceeteee ettt s b s ane CHECK RICH
g- Engine Instruments.........ocvoenerenenesencreeeeceeennes CHECK IN GREEN ARC
N TREOTHIES et aes 1000 RPM
i. Quadrant Friction LOCK.......ccceeeeveeeeeeseee e se s eaens ADJUST
13, EXEEION LIGNES. ottt sessessesseasessssssnes AS REQUIRED
14. Ice Protection EQUIPMENt.......coceieeececce e AS REQUIRED
15. All Cabin Doors and WiNAOWS........cverererereseeresesnennens CLOSED AND LATCHED

16. Parking Brake........emiisicissssssscssssssssssssssssssssssssssssssnns RELEASE
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Normal Takeoff

S N

POWET...cooreeeereaeeeeesssesssesssessses e sssessssesssssssssssaens FULL THROTTLE AND 2700 RPM
MIXEUTES . cooveenrerneetsnesseeeseseseeessesssessse s sssessssssasees LEAN FOR FIELD ELEVATION
ENGINe INSTrUMENTS.....oi s CHECK
Air Minimum Control SPEEQ......crrcrrrrrrr s 80 KIAS
Elevator CONtrol.....oeeeeemeeeseeesesssessseesesesenens RAISE NOSEWHEEL AT 83 KIAS
L0t es s sssesaane 92 KIAS AT 5500 POUNDS

Maximum Performance Takeoff

Do WING FIAPS it DOWN 15°
2. BrakeS s SET
B POWE cceeeeceetesettsse st ss bbb FULL THROTTLE
4. MIXEUIES. ottt esses e ssess s sessssssaens LEAN FOR FIELD ELEVATION
B BraKES.cuueuueeuueeueeeseeeseetsess s bbb s bbb RELEASE
B, POWE ccoeeeteeteseetssestse e esses bbb CHECK 2700 RPM
7. Elevator CONErol. ... ceeeeneeeseeseeesseessseesssessasesnane RAISE NOSEWHEEL AT 70 KIAS
8.  Air Minimum Control SPEEQ........ecveecrrees e ean 80 KIAS
9. LI Ottt 82 KIAS AT 5500 POUNDS
After Takeoff
To BraKeS.cuu et sesi s bbb APPLY MOMENTARILY
2. Landing Gear.....omuueeueemeeemeesssesssesssesssessssessesens RETRACT CHECK RED LIGHT OFF
3. WING FlapS.....cocceeeecereessensssessesesseeesenens UP IF MAXIMUM PERFORMANCE TAKEOFF
4. Best Angle-of-Climb Speed.......ccouucneenmeerreeenens 85 KIAS AFTER 50 FT OBSTACLES
5. Best Rate-of-Climb Speed........comreneeeneeeneeenneensnennns: 107 KIAS AT 5500 POUNDS
6. AUXIlIAry FUEI PUMPS......ccuieeeeireeesseeessessseesssesssessssessssesssessasessasessssesssseses AS REQUIRED

SECTIIONIASINORMAINPROCEDURES;
Cruise Climb
Do POWE e 2500 RPM and 24.5 inches Hg
2. AITSPEEM.....eeieeeeereeeeserseese e 115 to 130 KIAS
3. MIXEUTES e esesssesssenssessseessenaaes ADJUST TO CLIMB FUEL FLOW
4. COWI FIAPS..cuereeerseesersesserssssssssesssssssesssssesasssssesaees OPEN OR AS REQUIRED
5. Auxiliary FUel PUMPS......coccuremeemermecerensecesenseessenseens LOW ABOVE 12,000 FEET
6. PrOPEIIETS. ..o eese s eessesssenes SYNCHRONIZE MANUALLY
7. Quadrant Friction LOCK.......ccuuuueueereeeerseesensecsensenssensneens TIGHTEN SECURELY
Maximum Performance Climb
T POWET ettt FULL THROTTLE AND 2700 RPM
2. AIrspeed.......eneereenenast 107 KIAS AT SEA LEVEL; 99 KIAS AT 10,000 FEET
I 14 (U] =TSO ADJUST FOR ALTITUDE AND POWER
4. COWI FIAPS..cuireeerereesemssesseesenssesssesssssssesssssssesssesssessesens OPEN AS REQUIRED
5. Auxiliary FUel PUMPS......coccmemermreemecerenmecesenseessensenes LOW ABOVE 12,000 FEET
Cruise
1. Cruise POWeT.......cocveveurevcrnencnne 2100 to 2500 RPM and 15.0 to 24.5 inches Hg
2. Auxiliary Fuel Pumps:
a. Main TanKS....oceereeeree e seeseenns OFF OR LOW IF REQUIRED
b. SWItChing TanKS.......cccvvinininiiiis s LOW
C. AUXINIArY TANKS....occcererereersereressssesesssssesesssssssessssssssssssssssesssssssssssssssssssessasss OFF
(o I 07 011y 1T =T T OO LOw
3. MIXEUreS...oieeeeeee e LEAN FOR DESIRED CRUISE FUEL FLOW
4, COWI FIaPS..crrerereerenseressesesssessssssssssssssssssssssssssassesassens OPEN OR AS REQUIRED
5. Propellers.. et SYNCHRONIZE MANUALLY
6. Quadrant Friction LOCK......ureuerereseneeneerernesnessessesesessenens TIGHTEN SECURELY
7. Fuel SeleCtors....cercererrerrerreseeeseeeseees MAIN TANKS FOR 90 MINUTES
8. THM TADS. oottt ADJUST
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Descent
1. FUBI SEIECTOTS. ...ttt MAIN TANKS
2. AUXIlIArY FUEI PUMPS....cirirecctririreetcesesestsesesasssesesssssesesssssssssssssssssssssssssssssssssssssssssssns LOwW
B POWE ettt s s bbbt AS REQUIRED
4. COWI FlAPS.ireireinnereiseesissesssssssss st sssssssssssssssssssssssssssssssssssesassssssssssens AS REQUIRED
5. MIXEUIES .ttt ADJUST FOR SMOOTH OPERATION
B AL ettt e SET

Before Landing

0 ® N o oA NN

SBAL BEIES...ou ettt SECURE
Alternate Air CONTrOIS.......ciii s CHECKIN
WING FIaPS..cuieeeeceseessessssessseesssesssessssessssssssssssssssasessasessans DOWN 15° BELOW 158 KIAS
LANAING GOAI.....coueumeeurerseeessessssessasesssssesssesssessssessasessasessssesssesens DOWN BELOW 138 KIAS
Landing Gear Indicators.............. CHECK DOWN LIGHTS ON, UNLOCKED LIGHT OFF
MIXEUTES.ccourevreemseresrenessessse s s s ssseenas FULL RICH OR LEAN AS REQUIRED
PrOPEIIEIS....uvceueeeeeereeseeesseessseesase s ssssessssess s bbb s sess s sessasns FULL FORWARD
WING FIaPS..cuieeeeereessessssesssessssesssessssessssssssessssessasessasessas DOWN 35° BELOW 138 KIAS

Minimum Multi-Engine Approach Speed.........cccccvenencead 93 KIAS AT 5400 POUNDS

SECTIIONIASINORMAINPROCEDURES; 425]
After Landing
1. Auxiliary FUEl PUMPS.....occeereeeeeesseeesseeesseeesseeens LOW DURING LANDING ROLL
2. COWI FIaPS.iiirirecestriresestststssssstsessssstsssssssssssss st st as st ssssssssssssssssssssssssssssssssssnns OPEN
T o T T =T o LT up
Shutdown
1. Parking BraKe.....occoeueeeeesseesseesseesssessseessessssesssseees SET IF BRAKES ARE COOL
2. Avionics Master SWItCh......in s OFF
3. All Switches Except Battery, Alternator, and Magnetos..........ccccoeevuvereennes OFF
4. AuXiliary FUBI PUMPS......cicccccce st senenns OFF
B, THIOHHIES oottt IDLE
B, MIXEUIES.cou ettt ettt es s es s IDLE CUT-OFF
7. Battery and ARErNators..... et OFF
8. Magneto SWItChes.......coeenmeenneeneeeseeeneceseeieenns OFF AFTER ENGINES STOP
9. CONtrol LOCKS....oiiiriniinsssssssssssssssssssssssssssssssssssssssssssssns INSTALL
10. FUEI SEIECTOTS.... ettt sssassas OFF
T1. CADIN DOOT . cereurteueerseeseeesseessse s s s sessesss s s s ss bbb CLOSE
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Section 5
Emergency Procedures Introduction
Section of this user guide describes the
recommended procedures for a variety of
Table Of Contents emergency situations.

Balked Landing (Go Around)

Engine Securing Procedure

Engine Failure During Takeoff

Engine Failure After Takeoff

Engine Failure During Flight (Above vMCA)
Engine Failure During Flight (Below vMCA)
Engine Inoperative Landing

Engine Inoperative Go Around

Air Start (After Feathering)

Dual Engine Failure During Cruise Flight
Emergency Descent (Calm Air)
Emergency Descent (Turbulent Air)
Forced Landing (With Power)

Forced Landing (Complete Power Loss)
Landing Without Flaps

Ditching

Engine-Driven Fuel Pump Failure
Alternator Failure (Single)

Alternator Failure (Dual)

Avionics Bus Failure

Landing Gear Will Not Extend Electrically
Landing Gear Will Not Retract Electrically
Vacuum Pump Failure

Air Inlet or Filter Icing Emergencies
Spins

All of these procedures are critical to
simulated flight safety and represent
correct responses to emergency
situations that can occur as a result of
checking any “failures’ option on the
tablet (EFB) Options page other than
“Never”. The prudent pilot will study
these carefully and commit the most
time-critical (such as engine failure on
takeoff) to memory. Aerial practice of
them is strongly advised.

O'I(ﬂ(ﬂ(ﬂ(ﬂ(ﬂ(ﬂ(ﬂ(ﬂ(ﬂ(ﬂ(ﬂ(lﬂ(ﬂ(ﬂ(ﬂ(ﬂ(ﬂ(ﬂ(ﬂ(ﬂ(ﬂ(ﬂ(ﬂ(ﬂ
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Balked Landing (Go Around)

® N oA NN

POWET...cooreveeeveeeeeesssessessssessasessaseesans 2700 RPM OR FULL THROTTLE IF NECESSARY
MIXEUTES....oveevreeesecesreesssessse s sesseees s bbb bbb st AS REQUIRED
Balked Landing Transition SPeed.......cccovrnesenesinesnecrecresesesesessesesseens 85 KIAS
= gL [ aTo €= | SO TP RETRACT
WING FlaPS ettt 15°
T ettt reeeee st s sk SET FOR CLIMB

COWI FIAPS ittt sttt st se s st st sas st st sas sttt s st st a st st sassssssssssssssnssnnes OPEN

WING FIaPS...cueeeeseeesseesssesssessseesssssssessssessssessasessans UP AFTER PASSING OBSTACLES

Engine Securing Procedure

® N oA NN

TIEOEEIE ettt ettt b bbb CLOSE
MIXEUTE.. et ceaeesseeesess e bbb s ss s IDLE CUT-OFF
g o 0 1= 1= PR FEATHER
FUEI SEIECTON ... s OFF
AUXIlIAry FUEI PUMP ... as s sssnsanas OFF
MagNETO SWILCNES......ce s OFF
AREINATO ...ttt ———————————— OFF
COWI FIAP.cteureemetessesessesssesssssesesesses e bbb s es bbb bbb CLOSE

Engine Failure During Takeoff

1.

2.

TEOTEIES ..t ss b snas CLOSE IMMEDIATELY
Brake or Land and BraKe.........ceeeereeecenesreeceesseeseesssesesssesesesesessssesns AS REQUIRED

SECTIONISIIEMERGENCYARROCEDURES; 552
Engine Failure After Takeoff
T MIXEUTES et AS REQUIRED
2. PrOPEIIEIS...e ettt et sessessesseas s sss s sessenseans FULL FORWARD
3. THIOTEIES e nees FULL FORWARD
4. LandiNg GeAT.....coiieireeereereereerress et CHECK UP
5. Inoperative Engine:
A TRFOTHIE ettt CLOSE
D, MIXEUIE..c.o ettt ssses st sassaseens IDLE CUT-OFF
Lo o o] 0= | T O TR P VRO FEATHER
6. Establish BanK......overereerereeenceneeneeneerennennenne 5° TOWARD OPERATIVE ENGINE
7. WING FlaPS..ceeereereereerereseseeesessessessessesseas s ssssssssssssessessesseasenss UP IF EXTENDED
8. Climb to Clear 50-Foot Obstacle.........covrerencnenenreerececeeeeeenes 92 KIAS
9. Climb Speed with One Engine Inoperative..........covevcnencnencnennens 106 KIAS
10. Trim Tabs............ 5° BANK TOWARD INOP ENGINE, 1/2 BALL SLIP INDICATION
11, COWI FIaP.cieeereereerereeeeeeeeeseesesseasessesesseseessees CLOSE (INOPERATIVE ENGINE)
12. Secure Inoperative Engine as Follows:
Q. FUBI SEIECTON ettt OFF
D. AuUXiliary FUEI PUMP... ittt ssss s ssssseeaas OFF
C. Magneto SWItCHES.. ... OFF
d. ARErNator SWItCN. .ot OFF
13. AS SOON AS PRACTICAL....ctererrereereeressesisissssssssssssessessessssssssssssssssssssesseses LAND
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Engine Failure During Flight (Above vVMCA) Engine Failure During Flight (Below vMCA)
1. INOPErative ENGINe.....c.eicericreceerteeceess s DETERMINE 1. RUAAEr..ricrecreereeeeeeeeenne APPLY TOWARDS OPERATIVE ENGINE
2. Operative ENGINe......ccoirrererieecerecesessesesesssessssesssessessenas ADJUST AS REQUIRED 2. POWEN ..ttt REDUCE TO STOP TURN
3. FUBT FIOW...ciiiietetc ettt CHECK 3. Pitch Attitude.......cocoveverencerennee. LOWER NOSE TO ACCELERATE ABOVE VMCA
O U= IST=] [Tt o] =N MAIN TANKS 4. Inoperative ENgiNe Propeller....... e FEATHER
5. FUEI QUANTITY ..ot CHECK 5. Operative Engine.....ccccoueeeue INCREASE POWER AS AIRSPEED PASSES VMCA
6. QOil Pressure and TeMPErature....... e ssssssssssssssens CHECK 6. INOPErative ENGINe.....c.ceicerecreirieeeecess s SECURE
7. Magneto SWItCHES. ... CHECK ON 7. Trim Tabs............... 5° BANK TOWARD OP. ENGINE, 1/2 BALL SLIP INDICATION
8. MiXtUre..ccrcreeeeens ADJUST UNTIL EVIDENCE OF ENGINE FIRING 8. Operative ENgine COWI Flap......cocrvreecerencenecireseeeeseeseeseenens AS REQUIRED
9. IfInoperative Engine Does Not Start, Secure: Engine Inoperative Landing
TR I 1 o = PP CLOSE
e PrapSln A s MAIN TaNK
(o TR ST T 1T =T o O OFF 2. Auxiliary Fuel Pump """"""""""""""""""""""""""" LOW ON OPERATIVE ENGINE
€. AUXIliary FUBI PUMP......reesseststss st ssssssans OFF 3. AILErNate AIr CONLIOL.. ettt sssssss s ssssssssssssssss s sassssssasssasssssssans IN
f. MagNeto SWITCNES. ... OFF 4 MiXtUrCoo AS REQUIRED
G- ARErNAtOr SWITCN...ceee et OFF
B COWI FIAD.cerseeoeesessoese e CLOSE 5. PrOPCIIE ettt FULL FORWARD
10. Adjust Operative Engine: 6. APPIOACH..ccr v vtrsrtrsrsssrsssnssns 106 KIAS WITH EXCESS ALTITUDE
Q. POWET ..ttt AS REQUIRED 7. Landing Gear.......ccccvveeveneenesenensenenseesseennenas DOWN WITHIN GLIDING DISTANCE
D, MIXEUNE. ettt ettt sss st AS REQUIRED 8. WING FlaPS..evroseeresceeresceresseeessesesseeessees DOWN WHEN LANDING IS ASSURED
. Ay U P lOW % P88 DECREASE BELOW 55 KAS ONLYIF LANDING 5 ASSURED
€. COWI FIAD.c.orerersersemseseesoessssesosssssessssssssssesssssssessssoessssesoe o AS REQUIRED 10. Air MinimMUum CONLrOl SPEEd....vvvvsvvsvssvssssssssssssssssssssssssssssssses 80 KIAS
M. THM TabS.meeeerseereresenen 5° BANK TOWARD OP. ENGINE, 1/2 BALL SLIP INDICATION
12. EIECtriCal LOAU.cwmuwerrseeerresessssssssssssssssssssssssees DECREASE TO MINIMUM REQUIRED

13. AS SOON @S PraCtiCal.....cccieccieeiecetreceeeccsescses st ssss e ssasssssessanes LAND
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Engine Inoperative Go Around

® N oA NN

POWER.....ceeueeeureerseesseesesessesessessasessasessans INCREASE 2700 RPM AND FULL THROTTLE
MIXEUTE... e ceeeeeseeseees s s ss e es s AS REQUIRED
POSitive Rate-0f-CliMD......oocueeeereeereeireesseeseseseeesestsessssessssessessssessssessanens ESTABLISH
(= gL [T aTe [ €= | SO TTTTTOT upP
WING FIaPS.cuurueeeesseesesssseesssesssessssessessssessssessasessasessssssssessssessssessassssans UP IF EXTENDED
COWI FIAP.c i teurtenetesreessessse s esseessse s ss s sssss s bbb bbb OPEN
Climb Speed.......ccomeumeemreeueeenenes: 106 KIAS AT SEA LEVEL, 94 KIAS AT 10,000 FEET
TrmM TabS...ccueeereeeerereanee 5° BANK TOWARD OP. ENGINE, 1/2 BALL SLIP INDICATION

Air Start (After Feathering)

0 ® N o oA NN

N, . N —. Y
oS =20

AuXiliary FUEI PUMP ...ttt nns CHECK OFF
MagNETO SWITCNES......cec s ON
FUBH SEIECTON....ouv ettt MAIN TANK
THFOTHIE e naees FORWARD APPROX ONE INCH
MIXEUFE. oottt AS REQUIRED
Primer SWItCh.....eereereerereereeeeseeseesseseessenns DEAD ENGINE (LEFT OR RIGHT)
Starter BUtton......ocvveenecnecncereeens PRESS, RELEASE WHEN ENGINE FIRES
AUXIlIAry FUEI PUMP e e aen LOwW
o] o= 1= TP FORWARD OF FTH DETENT
MIXEUFE. oottt AS REQUIRED
POWET ...t INCREASE AFTER CHT REACHES 200°F
COWI FlAP.uuctueuereeereesreeseessensseessessseessesse e s sssssases AS REQUIRED
AREINATO ...ttt ON

SECTIONISIIEMERGENCYARROCEDURES;

Dual Engine Failure During Cruise Flight
Do WING FIAPS ittt up
Y - 1 o 1 g To [ =T PPN up
B PIOPEIIET e FEATHER
4. COWI FIAPS. e ss s s st e ss st sess st sssesssssssesassssssnns CLOSE
B, AIMSPEE. ettt 11 KIAS
6. Landing.....ccveeenevceneceneseneeeseennes COMPLETE FORCED LANDING CHECKLIST

Emergency Descent (Calm Air)
Do TREORIES e IDLE
2. PrOPEIIEIS.. ettt ssnaens FULL FORWARD
B, MIXEUIES et ADJUST
4. WING FIAPS ..ttt up
ST I g o [Tl CT=Y- PPN up
6. Moderate Bank.......cococovrenenene INITIATE UNTIL DESCENT ATTITUDE REACHED
T. AIFSPEEA.c ettt sttt 220 KIAS

Emergency Descent (Turbulent Air)
Do TREOERIES e IDLE
2. PrOPEIIEIS.. ettt sse s sssaens FULL FORWARD
B, MIXEUIES ettt ADJUST
4. WING FIAPS .ttt ssssasnns DOWN 35°
ST =T g To [T €T =Y= TP DOWN
6. Moderate Bank.......cococvvenenenne INITIATE UNTIL DESCENT ATTITUDE REACHED
7. AIFSPEE.crec ettt 138 KIAS

5}
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Forced Landing (With Power)

S N

Fly over selected field with 15° wing flaps and 100 KIAS, noting terrain.

If Surface is Smooth and Hard:

Q. LANDING....coteeeereeeesesseseesessessessessessssssessesssssse s sssessessssssessesssssesssssesasssssssssans NORMAL
If Terrain is Rough or Soft:

Q. APPIOACKH. ..ttt see s 100 KIAS AND 15° WING FLAPS
b. All Switches Except Magneto SWitChes.......oorrecneseneseseeeeeeeeeenns OFF
C. Cabin DOOK....cieceureereeeererreeeesseeseeeesseseessesseseennes UNLATCH PRIOR TO FLARE-OUT
0. MIXEUPES..ou ettt sssa st ases s IDLE CUT-OFF
€. Magneto SWILCRES. ... OFF

LI U LIRS T=1 LT o o] O PP OFF

g- Landing AttitUde ... seeeeseens SLIGHTLY NOSE HIGH

MIXEUTES....eeuceeeeereesessesses e sse e ses s se s s s nnaneaen IDLE CUT-OFF

L o] 0111 1= FEATHER
FUBI SEIECTOTS....ceieeeceee et OFF

All Switches Except Battery SWIitCh... e OFF
PAY o] o1 f0T- Tl a TR o 1T=To SOV 11 KIAS

If Terrain is Smooth and Hard:

a. Landing Gear......renrereeneereeresreasessesessssssseees DOWN WITHIN GLIDING DISTANCE
b. Wing Flaps......ccouereereurennes EXTEND AS NECESSARY WITHIN GLIDING DISTANCE
C. Battery SWItCh.. e OFF

(o I OF=1 o1 o 1 B o o] AN UNLATCH PRIOR TO FLARE-OUT
€. LaNdiNgu i s NORMAL
If Terrain is Rough or Soft:

Q. LANAING GRAI... ettt e upP

[ JAY o] o] o - Te] o FFEN PP 92 KIAS AND 15° WING FLAPS
C. Battery SWItCh. . OFF

d. Cabin DOO ....ciereereereerereeeerseeseesessessessessesssssssees UNLATCH PRIOR TO FLARE-OUT
€. Landing AttitUde. ... SLIGHTLY NOSE HIGH

SECTIONISIIEMERGENCYIRROCEDURES

Landing Without Flaps
T MIXEUTES s saees AS REQUIRED
W S (o] o<1 1T =N FULL FORWARD
3. FUEI SElECLOrS....i s MAIN TANKS
4. Minimum APpProach SPEEQ.......ereiererererereere e ssssssssens 105 KIAS
ST =T g To [Tl CT=Y= TP DOWN

Ditching
SR = g To [ T €Y= TP up

2. Plan approach into wind if winds are high and seas are heavy. With heavy
swells and light wind, land parallel to swells, being careful not to allow
wing tips to hit first.

WING FlapS .ttt DOWN 35°
4. Carry sufficient power to maintain approximately 300 feet per minute

rate-of-descent.

F Y] 0 =T=To SO 93 KIAS AT 4600 POUNDS

Maintain a continuous descent until touchdown to avoid flaring and
touching down tail first, pitching forward sharply, and decelerating rapidly.
Strive forinitial contact at fuselage area below rear cabin section.

Engine-Driven Fuel Pump Failure

T FUEI SEIECTON. ...t MAIN TANK
2. AUXIliary FUEBI PUMP. ... sssananns HIGH
3. COWI FlAP.cciieeeeeerseessesessesssssse st ss s s ssse s essesssesssesssessneees OPEN
T 14 (U] = SRS ADJUST FOR SMOOTH OPERATION
5. As S00N as PractiCal.......sss s LAND
6. Fuelin auxiliary and oppose main tank is unusable.
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Alternator Failure (Single)

1. E

[ECEMICAI LOAM.ueiiiteeeetceeteteeet et ese et sae e s s se s e s s e REDUCE

2. If Circuit Breaker is Tripped:

a
b
c
d

. Turn off affected alternator.

. Reset affected alternator circuit breaker.

. Turn on affected alternator switch.

. If circuit breaker reopens, turn off alternator.

3. If Circuit Breaker is Not Tripped:

a.
b.
c.

Select affected alternator on voltammeter and monitor output.
If output is normal and failure light remains on, disregard fail indication.

If output is insufficient, turn off alternator and reduce electrical load to one
alternator capacity.

Restrict load on remaining alternator to 80% of the rated load.

Alternator Failure (Dual)

1. E

[[=Tox d g Toz- 1l IaT- o U OOOOOO OO U USRRTRUROON REDUCE

2. If Circuit Breaker is Tripped:

a.

h0 00U

Turn off alternators.

Reset circuit breakers.

Turn on left alternator and monitor output on voltammeter.

If alternator is charging, leave it on. Disregard failure light if still illuminated.
If still inoperative, turn off left alternator.

Repeat steps C through E for right alternator.

Circuit Breaker is Not Tripped:

. Turn off alternators.

. Turn on left alternator and monitor output on voltammeter.

. If stillinoperative, turn off left alternator.

If
a
b
c. If alternatoris charging, leave it on. Disregard failure light if still illuminated.
d
e. Repeat steps C through E for right alternator.

f.

If both alternators are still inoperative, turn off alternators and turn on emer-
gency alternator field switch.

If still inoperative, turn off alternator, nonessential electrical items and pre-
pare to terminate flight.
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Avionics Bus Failure

1. AVIONICS MaSter SWItCN. ..t OFF

2. Emergency Avionics POWEr SWItCh.......cvrnnsnesrcrscseerees s ON

Landing Gear Will Not Extend Electrically

1.

® N oA wN

Before proceeding manually, check landing gear motor circuit breaker
with landing gear switch DOWN. If circuit breaker is tripped, allow 3 min-
utes for it to cool before resetting.

If Landing Gear Motor Circuit Breaker Not Tripped.......ccoceeereremreresereeneens PULL
Landing Gear SeleCt SWItCh.......coreniresecceeeeee s NEUTRAL
HANACTANK. .cccoveveeeeeeereeseeseeesesesseeseses s s sesessssessssessanes EXTEND AND LOCK
Rotate Crank...CLOCKWISE FOUR TURNS PAST GEAR LIGHT ILLUMINATION
Gear DOWN LIghts......eeeeceeceeeeseessseessessseeens ON, UNLOCKED LIGHT OFF
Gear Warning HorN.......cc.eeeeeneeeneesneennne CHECK WITH THROTTLE RETARDED
HaNACranK.......o s STowW
AS SO0N @S PractiCal.......iiissssisssssssssssssssssins LAND

Landing Gear Will Not Retract Electrically

I SN

Do not try to retract manually.

= gL [ Te [ €= | O PP DOWN
Gear DOWN LIghts......eeeeceeceeeeseessseessessseeens ON, UNLOCKED LIGHT OFF
Gear WarNing HOMN......c et ssessssens CHECK
AS SO0N @S PractiCal.......ciiiisssssssssesssssssns LAND
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Vacuum Pump Failure Spins
1. Failure indicated by left or right red failure button exposed on vacuum gauge. 1o TRFOTEIES s CLOSE IMMEDIATELY
2. Automatic valve will select operative source. F A A [ 1= o o T OO NEUTRALIZE
3. Vacuum Pressure.......ccoc...... CHECK PROPER VACUUM FROM OPERATIVE SOURCE ST (VT [o [=1 SHPR RO HOLD FULL RUDDER OPPOSITE SPIN DIRECTION
Air Inlet or Filter Icing Emergencies 4. Control Wheel..... ettt ssssnns FORWARD BRISKLY
5. Inboard ENgiNe.....ccccuveeueemeemneemceurennnes INCREASE POWER TO SLOW ROTATION
1. Alternate Air CONLIOI(S)....ciiicereecereerecesessssessssessssssssssssssssssssssssssssssssesssesans PULL OUT 6. After Rotation has Stopped:
2. PrOPEIEI{S)ctttss INCREASE AS REQUIRED g T o NEUTRALIZE
3. MIXEUE(S).. eeueeerereeerueeiseesssesseess s s s esssees s enees LEAN AS REQUIRED 8. Inboard Engine (If Used)........... DECREASE POWER TO EQUALIZE ENGINES
9. CONEIrOl WHEEL....u. oot seeens PULL TO RECOVER
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Section 6
Performance
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Introduction

Section 6 of this User Guide contains
performance information required to operate
the airplane safely and to help you plan your
flights in detail with reasonable accuracy.
Safe and precise operation of the airplane
requires the pilot to be thoroughly familiar and
understand the data and calculations of this
section.

Note thatthe cruise performance data makes
no allowance for wind and/or navigational
errors. Allowances for start, taxi, takeoff, climb,
descent and 45 minutes reserve are provided in
the range profile chart.

To determine pressure altitude at origin
and destination airports, add 100 feet to field
elevation for each .1 inch Hg. below 29.92, or
subtract 100 feet from field elevation for each
Jinch Hg. above 29.92.

The performance charts in this section are
not to be used for real-world aviation

6
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Airspeed Calibration Airspeed Calibration
Normal Static Source Alternate Static Source

PILOT'S FOUL WEATHER WINDOW CLOSED

NB'{E:Z. Indicated airspeed assumes zero instrument Gear Up Gear Down Gear Down
arror. Flaps 0° Flaps 159 Flaps 350
2. The following calibrations are not valid in KIAS KCAS KIAS KCAS KIAS KCAS
the prestall buffet.
_— - 70 ] 70 70
3. The fallowing calibrations are valid for the 80 a0 ] 78 20 80
pilot's and copilot's airspeed indicators %0 a0 30 T a0 )
when the standard or optional dual static
system is installed. = = o = 9 * 38 =
100 99 100 98 100 98
Cear Gear Down 110 109 110 107 110 107
mpsuﬂo Flaps 159 Eﬁ:;;’ggs 120 118 120 7 120 17
140 137 130 127 130 126
KIAS KCAS KIAS KCAS KIAS KCAS 160 156 140 136 140 135
70 71 70 72 70 71 180 175 150 146 145 140
80 Bl 20 az 80 81 200 195 160 156 -— e
90 91 g0 92 a0 9] 220 214 165 160 - -
e i - o 93 * Q4 * 234 227 e === e -==
100 101 100 102 100 101 PILOT'S FOUL WEATHER WINDOW OPENED
110 111 110 112 110 111
120 121 120 122 120 121 -— - 70 59 70 57
140 142 130 132 120 131 B0 69 80 69 B0 &7
160 162 140 142 138 140 0 TH a0 78 a0 76
180 182 150 152 -—— — 100 a8 100 88 104 86
200 202 158 160 -—— - —— P e e 109 * e
220 223 e — i — 110 97 110 97 110 95
223 227 = pu = —— 120 107 120 107 120 105
. ) ) 140 125 130 116 130 114
ﬁ:mgdﬁ?nztg:m.ﬁﬂ Engines Approach Speed At 5400 Pounds 160 145 140 126 140 123
180 163 150 135 158 140
200 182 160 145 -— ———
227 201 176 160 e ===
248 227 - = - -

*Recommended Minimun A1l Engines Approach Speed At 5400 Pounds
With 35% Wing Flaps.
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Altimeter Correction
Normal Static Source

NOTE:
1. Add correction to indicated altimeter reading.

2. The following calibrations are valid for the pilot's
and copilot's altimeters when the standard or
optional dual static system is installed.

Altitude Sea Level 10,000 Feet 20,000 Feet
Gear Up |Down |Down Up | Down |Down Up |Down | Down
Flaps 0° | 159 359 | 0% [ 159 359 | 09 | 159 350
KIAS Feet | Feet |Feet | Feet | Feet |Feet | Feet |Feet | Feet
B0 6| 14 7 8 19 ] 11 | 26 13
a3 » 71 15 7 10 el 10 14 | 29 14
100 8| 19 8 11 26 11 15 | 35 15
120 0] 23 10 14 32 14 19 | 44 19
140 17 | 27 13 23 37 19 32 | 50 25
160 30 | 30 == 42 41 - 57 | 55 -=
180 7| -- -- 51 -= -- 69 | -- -
200 40 | -- -= 56 - == 76 | -- --
220 67 | == -= 93 - - 126 | -- -

*Recommended Minimum A11 Engines Approach Speed At 5400 Pounds
With 359 Wing Flaps.

ALTITUDE CORRECTION PROCEDURE
[mnm*rsu ALTITUDE]. [DESIREI:I mnuue] " mmmn]

T0 FLY (MsL) CORRECTION

SEClIONIGEIREREORMANCE; 633

Altimeter Correction
Alternate Static Source

NOTE:
1. Add correction to indicated altimetar reading.
2. The following calibrations are valiid for pilot's and copilet's
altimaters when the standard static system iz installed.
3. An alternate static source 1s not available for copilot's instru-
ments when the optional dual static system is installed.
PILOT'S FOUL WEATHER WINDOW CLOSED
Altitude Sea Level 10,000 Feet 20,000 Feat
Gear Up | Down | Down Up il}mm Down Up |Down |Down
Flaps 0% | 159 359 | 0@ | 159 | 389 | @ | 159 | 38°
KIAS Feet | Feet | Feet |Feet |Feet |Feet |Feat |Feet |Feet
80 0| -13 -4 0| -19 -6 0| -25 -8
o5 * -B| -19] -15 -11 | -23 | -23 -15 | -3 | -1
100 -8| -23| -18 -11 | -32 | -25 =15 | -44 | -34
120 -20| -34 ) -4 -28 | -46 | -4 -38 | -63 | -B3
140 -34 | -45| -57 -6 | -62 | -T9 -63 | -84 |-107
160 ~50 | -59 | ---- =63 | =81 |-=-- <95 | =111 |====
180 =4 | mmem | emmm ]2 Jummm Jmmwm (2138 [ meee [-eee
200 e e el SR B e L e
220 -114 | === [ === |-157 [---- |--— [-2184 |---- |----
FILOT'S FOUL WEATHER WINDOW OPEN
20 -69 | -70| -B& -85 | -97 |-118 |-130 | -132 |-161
100 94| -94]-114 |-130 |-130 |-157 }-176 |-176 |-214
109 = =108 | =114 | =138 =157 |-157 |-130 |[-214 | -214 |-246
120 =131 | =131 | =151 |-1BO |=-1B0 |-208 |-246 | -245 |-28&
140 -174 | -168 | -194 [-241 |-231 |-268 |-328 | -315 |-385
150 -208 | -207 | ==== |-287 |-287 |---- |-391 |-391 |==--
180 “2BB | ==en | mome |35 [-cec |ooce JoABS |aces |asma-
200 =304 | ==== | ==== |-420 [-=-= |-=== ]|-572 [ ==== |-=--
220 =355 | meme | mmm= (B0 |seme |cman | -BEE | ceen |me==

*Recommended Minimum A11 Engines Approach Speed At 5400 Pounds
With 35° Wing Flaps.
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Temperature Rise Due To Ram Recovery

RECOVERY FACTOR (K) = .90

MOTE:
1. Subtract temperature rise from indicated
outside air temperature to cbtain true e
outside air temperature ;
ﬂF 'ﬂc
15 ] 0
| 1 Ll
! L
1 [ ]
| L=
" ] .
R Y : T o
= i 15 S
i =
EE 1 ;Fi' | 10 B
: et ; 2
510 . ""FF H SL &
= 3 A
» ] w
1 [-%
| T 1
0 0
80 100 120 140 160 180 200 220

AIRSPEED - KIAS
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Pressure Conversion

Temperature Conversion
Degrees °F to Degrees °C

Inches of Mercury to Millibars

31.00
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Stall Speeds

CONDITIONS:

Throttles - IDLE

HOTE:

1.

2.

Maximum altitude loss during a
conventional stall is approxi-
mately 320 feet.

Maximum nose down pitch
attitude and altitude loss
during recovery from an
engine inoperative stall is
approximately 5° below the
horizon and 240 feet respec-
tively.

ANGLE OF BANK

WEIGHT
Pounds | Configuration o°

20 40° 60°

Flaps | Gear [KIAS

ECAS

KIAS | KCAS | KIAS | KCAS | KIAS | KCAS

3500 0® Up 19 78 -4 81 91 80 112 | 111
15° Deown 1 16 g} 78 B8 87 109 | 108
35° Dawm 12 10 74 72 g2 a0 101 99
5100 0* Up 76 15 79 78 87 86 ios | 107
15° Down 74 13 17 76 85 84 105 | 104
35° Dawn 69 67 72 70 7 77 97 95
4700 0° Up 13 12 76 75 8 83 103 | 102
15° Down 1 10 T4 73 81 80 100 99
35° Daovwn 67 65 69 67 76 74 94 92
4300 0® Up 10 69 72 71 80 79 99 98
15° Doywn 68 &7 10 69 78 7 96 95
35° Dawn 64 62 66 64 13 ) | 90 88

SEClIONIGEIREREORMANCE;

Wind Component

WIHD COMPOMERT FPARALLEL TO RUMWAY - EWNOTS

— HOTE

Maximun Denonstrated Crosswind Welocity is 15
krots (Mot a Tindtation).
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Normal Takeoff Distance Maximum Performance Takeoff Distance
CONDITHONS: WIS 1
1. Power - FULL THROTTLE and Z700 EPM Befors 1. 1F full poser 15 spplied without
Erake Reilease, brakes set, distances apply froa
2. Mixtures - LEAN for Tield slevatien (See point where full power is applied,
3 ::WT.S'H}W . Decreass distance 73 Tor esch 10 CONDITLONS = WOTE -
. Wing Flags = UP. 5 -
% Corl Fiaes - OPEN. PN ool T 1. Power = FULL THROTTLE and 2700 RPH Before 1. If full power 15 apelied without
§. Level, Hard Surface, Dry Rumwiy. Krots tad bwind. Erake Release. brakes set, distancas apply from
. Incresse totsl distance 7.9% for 2. Mixwures - LEAN for field elevation (See pofnt where full powsr 13 apolied.
eperation on firm dry sod rumssy. i _::giglﬁ;f?],nm 10 2. EI:F‘EE::&?::HGE 3% for each 4
- o - . ROES 5
TAREDFF —208C [-I'FF] _1u'l'|; [l‘ﬁ-] ovc I]E"T:I 1% 'mj 4. Cowl Flaps - OPENM. 3. Increase distance 52 for each 2
T 50- 5. Lewvgl, Hard Surface, Dry Rumay. kmots tadlwind.
FOUT | PRESSURE TOTAL ! TOTAL ToTAL 4. Increase total distamce 7.9% far
WE [GHT=| GRSTACLE |ALT ITLOC - [GROUND nmm::lrm.:un- BISTANCE| GROUMD | DTS TANCE | BROWND | DISTANCE operation on firm dry sod rurmeay.
el ol R i A Bl e el b
KIAS FEET FEET T T
- . TAKEQFF -20% (-4%) | -10%C (14%F) oic (329 ) 10°C [509F)
B500 92 [sea Lewer]| 1330 | aes0 | wsso | 1meo | 15s0 | 1ese | 1660 | 200 T0 50- -
100 | 1ato| e | 15ea | 1sen | 1voo | zoso | 1830 | 240 FOOT | PRESSURE TOTAL TOTAL TOTAL TOTAL
% ;g&n %ﬁ ﬂg gﬁ ‘;rgarg gﬂ ;ﬁ' ﬂ WEIGHT= |OBSTACLE | ALTITUDE= | GROUND |0 LSTANCE | SROUND| DT STANCE |GROUND | 0L STENCE | GROUND | DI STANCE
POUMDS | SPEED- FEET ROLL = (70 CLEAR|ROLL =|T0 CLEAR|ROLL -|T0 CLEAR|ROLL -|TO CLEAR
ﬁ gm i‘?ﬁ gm iﬁg ﬂa’g ﬁ :EE ‘:ﬁ K1AS REET | 50 FEET| FEET | 50 FEET| FEET | 50 FEET| FEET | 50 FEET
goi0 | 2490 | doen f 2Eo0 | 30 | 2900 | 1590 | 1130 | dman
o0 | 270 | 3440 [ 5996 | 3750 | 3240 | sa%0 | 300 | b0 SE00 82 |Sea Level| 1030 | 1320 | 1120 | 1440 | 1200 | 1540 | 1200 | 1850
o Laeo | iz |31 30 | 230 | s | e | mem wod | 1190 | 1480 | 1z30 | 1580 | 1320 | 1700 | 1870 | 18ED
goo0 | 3arn | wazo | 3%e0 | 4s0 | koso | smo | dem | sem 2000 | 1250 | 1620 | 130 | 1740 | 1450 | 1870 | 1570 ( 000
10,000 | 3880 | 5050 | sze0 | sseo | 4se0 | 6130 | 4sed | em0 E };g 1;?3 1290 | 1320 | 16l0 (2050 f 1730 | 2210
1 1650 | 2130 | 17a0 | zeao | 1m0 | 460
S100 BE  (5ea Level| 1110 | 1320 | 1200 | 1480 1250 | 1530 1360 1630 5000 1EE0 218D 1E20 2350 1960 2540 2180 2740
w0 | 1en | 1610 | 132 | iseo | 1ee0 | aveo | ismn | 1ms goo0 | 1eeo | 2420 | om0 | 2e20 | Pi7o | 2E30 | 2350 | 3060
o0 | 1340 | ee0 | n4so | 17eo | Iseo | isl0 | 1660 | %0 jo00 | 2070 | 2710 | a0 | 2940 | Paro | 3130 | 2e20 | 3460
000 | 1sa0 | 1820 | w600 | 1860 | I7E0 | zi00 | 1850 | &S0 pood | 2300 | 3oen | 2soo | 33Re | zToo | a0 | 2o30 | asdo
ﬁ mg 3‘5&3 iﬁ iﬁ ;m ;ﬁ ggg ﬂ 9000 | 2sE0 | 3480 | 2800 | 3800 | 3040 | 4160 | 3010 | 9E%0
sy | a3 | 2460 | 21ss | seeq | dce ﬂﬁ 33% ﬂﬁ 10,000 | 2880 | 3970 | 3040 | 43v0 | 3530 | 4980 | 3ea0 | s460
o lenl mn | | el B | i 5100 | 78 [sea Lewel| &70 | 1130 | a0 1220 | 5ono | 1e30 | 1080 | 13m0
oon | 2e4p | amdp | 2080 | 3680 | 3330 | 4170 | 3610 | 450 oo S0 12ag | 103 L320 1110 1420 1190 1520
w00 [ nie| oo | g0 | 4340 | 3730 | 4vm0 | g0 | s1&0 %ﬁ Eﬁ Hﬂsg lﬂg Ldgﬂﬂ i%ﬂ 1%50 1310 | 1660
1 15 1710 | 1340 | 1830
4700 BE  |Sea Level] 920 [ 1140 950 | 1220 | 1060 | 1300 | 1180 | 1390 4000 1270 1640 1370 1780 1480 1880 1540 2030
o (| e s twe (iR e f | i g || mme |bnf b () 2w | imol me
2 e || e (| | s |n) s |im| e (o) @ | ael o
000 1330 1650 1850 1700 1550 1500 1610 i o] 2000 1900 2480 2060 2EED 220 200 2800 31490
soo0 [udto | 1810 | 15e0 | 1940 | 170 | zoso | weed | ERa0 w00 | 2120 | 2r90 | 230 | 3030 | 8
60O | M6 | 2000 | 1750 | 2150 | lmso | 230 | 70X | 2eE0 90 | 32E0 | 200 | 3570
ﬁ tm zzmu. 1,.23 330 | 7090 | 2se0 | 2zen | Zven 10,000 | Z380 | 340 | 2570 | 3sep | F7En | 3730 | doP0 | 40vo
3 2650 | 2330 | zee0 | 2600 | M0
9000 | ee3n | giso | 2490 | dos0 | 2650 | 1300 | S50 | Msd 4700 75 [Ses Level| 70 40 710 | woo g0 | 1070 a0 | 1140
10,000 | 260 | 60 | 2770 | a0 | 600 | Wo0 | 3240 | #00 éﬂgﬂ ;23 H@u Esl:l imﬂ 510 | 1170 280 | 1250
4300 Bl |Sea Level] 150 930 BOO | 100 850 | 100 20| umw 3000 £ 1?53 1033 1?11.3 %ﬁ]'g %ﬁﬂ i% Eﬁ
10 | 820 ) 1020 | 860 | 1090 | sS40 | NS0 | 010 | 1240 00 | 1040 | 1350 | 1a20 | 1440 | 1210 | 1580 | 1300 | 1e60
e0m || B90 | 1110 ) 960 | 110 f L00 | 12M0 | 1100 | M0 w00 | rish | 1480 | 1230 | 1s80 | 1330 | 1700 | 1430 | 1e3
000 | 980 | 1210 | 1056 | M0 | M| 10 | a0 | uw goon | 1260 | 1830 | 1360 | 17s0 | 1470 | 1sso | 1sa0 | ed0
S000 | 1080 | 1330 | 1160 | 1430 | 1250 | 1530 | 1340 | pem 000 | 13%0 | 1so0 | 15w | 1s3 | 1s20 | 20e0 | 1760 | 204
soop fueo | 160 | wero | 1seo | 1amo | 1sE0 | 14m | 1190 0
goot | 1300 | 1600 | nepo | 7m0 | 1510 | s | 1620 | ma B0 | 1990 | 2000 | 1670 | 2150 | 1810 | 2320 | 1950 | 2500
00D | Lé&d | L7TD 1550 | w0 1670 | 2040 | 100 | 2e0 SHEiD 1720 2230 1860 410 2010 2&00 2180 2820
good {1590 | tseo | 7P | zioe | 1ase | paa | sodd | 2430 10,000 | low0 | 2490 | 2070 | 27o0 | Pea0 | poro | 2430 | 370
gop0 |1t | 2180 | o | 23e0 | om0 | osw | p2¥ | #E
10,000 | 1960 | 2e20 | zi20 | 26w | im0 | zaw | 2560 | 3
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Accelerate Stop Distance

COMDITIONS

Ls

Power - FULL THROTTLE and 2700 FPM Before
Erake Relessa.

Hixtuwes - LEAN for field elevition (See

Figure 5-27).

Wirg Flaps - UP.

Com] Flaps - DPEM.

Level, Hard Surface, Dry Rumway.

Engime Faillure et Engine Fadlure Speed.

Tdle Powar and Maximun Effective Eraking

Efver Engine Fallure.

ROTE :

L. If full power 15 agplied
without brakes set, dis-
tances spply from point

whara full power is applied.

2. Decrease distance 33 fer
gach 4 knots heedwind.
3. ImcTease distance 53 for
wach ? knots taflwied.

ofc | #1090 | #200C | 4ot | +a0%c
329 | 450F | +88%F | +a5% | e1netF

d370 | 3650 | aT40 | 3930 4120
1550 § 3950 | 3930 | 4210 LEETH
Jai0 | 4030 | 4340 | 9570 4820
A100 § 4400 | 9620 | 9910 5180
L350 14730 | 5000 | 5290 5390
ey [ soe0 | 5390 | ST G030
SIED | 460 | B | €LT0 BE30
SE00 ) 5940 | 6310 |ETI0 | T1LOD
G070 | G460 | 6870 | 7310 780
6630 | 7060 | 7530 | EOR0 B360
TEXD | 7TR0 | BIS0 | B210 w40

2630 § 2980 | 3140 )20 | MM
5000 § 3iad | 3350 ) 3530 3o
3220 | 3200 | 3590 JITM Q 36TC
340 330 | 3830 Ja0a0 | 4330
680 | M0 | 4180 | 4420 | 4c60
3550 34250 | 4500 | 4TE0 5020
4320 § 4ce0 | 4850 | GLd0 @ 5430
LE6D [ 4950 | 5240 | 5560 S50
GOS0 | 5360 | 5650 | GOS0 G420
5450 | SBa0 | 62F0 | GA10 030
5470 | 6370 | 6790 | 7230 1710

2350 | B4T0 | BGOO | 2740 70
2500 § 2640 | 2770 | 2920 07
2060 | 2810 | 290 §akeo | 328D
2040 | 000 | 3160 | 3340 | 3510
A0E0 § 3210 | 33m00 | 35E0 3TED
J260 | 3480 | 3ed0 | J8<0 ] 4130
3500 | 3700 | 3910 ] 4210 44450
360 | 390 | €300 | 4550 48
A0TO 4390 | 4680 | a9aD 5210

ENGINE TOTAL DISTAMCE - FEET
FATLYRE | PRESSURE
WELGHT = | SPEED = | ALTITUGE = | -209C | -10°C
ROUNDS | KIAS FEET =49 | +14%F
LS00 52 Sed Lewel 3020 | 3150
100 3220 | 3500
2000 3430 | 3830
000 660 | 3880
000 3920 | 4180
5000 a3j0 14540
000 4590 | 4EED
1000 4950 | 5279
000 53600 | 5710
2830 f6210
19,000 6130 | 6770
E1 Y L] Ser Level | 2540 | 2680
7710 | 2RO
o] 2880 | 30%0
3000 70 | 1250
4000 150 | J4Ed
5000 1520 | a1
000 1770 | 4070
7000 4060 | 4380
000 a47n [ 4750
000 4340 § 5160
10,000 5250 | Seld
4700 &5 Sea Lewel | 2110 | 2230
1000 L2500 § 2374
2000 2350 | 2530
3000 2540 | 2650
4000 a0 | 2680
5000 2900 | 30E0
GO0 3110 | 3500
100 330 | 3850
00 1500 | 2e30
Ealisl 3000 | 43M
10,000 430 | 450
4300 81 Sep Level 17 | 1E20
1830 | 1540
2030 1554 | 2060
) 70 | 2190
4000 1210 | 230
5000 130 ) 2500
G000 2520 § 8D
7000 710 | 2ET0
B0 2910 | 3080
SO0O0 3140 | 3340
10,000 3300 | 310

SEClIONIGEIREREORMANCE;

Accelerate Go Distance

CONDITIOKS:

1. Power - FULL THROTTLE and 2700 EP Before
Breke Relesasa,

. Mixtures - Leam Tor field elevation [Ses
Figure 5-27].

L]

ROTE
L.

628

I full pewer 13 applied
without brakes s#t, distances
apply from point whers full
power 15 applied.

3. Wing Flaps = UP, 2. Decrease gistance 61 for sach
4. Cowl Flaps - OPEM. 10 mots keadwind,
L, Lawe) Hard Zurface Dry Funeay. 3. [ngreace distance 5 Mor eack
6, Englme Fallure At Esgine Faflure Speed. knot aof teilwind.
7. Propeller Feathered and Landing Soar Rotrscted 4. Diszance in bosss reprasent
During C1imb., rates of clinb Tess than 50
&, maintain Ergine Faflura Speed Uncll Clear of ftfmin.
Doz tache,
ERGINE TOTAL DISTAMCE TO CLEAR SC-FOOT DBSTACLE
FALLURE - | PRESSURE
WEIGHT - | SPEED - (ALTITWDE - | -209% | -10%( of% | #10% | +20% | +a0% | +a0%
POUNDS | EDRS FEET 2% | w1q9F [ 2°F | +50°F | ves®r | wee¥F | =204%F
00 a2 Sea Level 2E00 2850 K v ] 3450 JEd0 £330 &850
1000 3010 3330 | Afoa | 4leo ] 40| 5560 61D
2bio 3530 4930 4520 S50 8370 EOE0 | 11,540
Jooa
4000
5000
il
TDOHy
8000
q00aQ
L0, D00
5100 BE Sea Lewel
fee ]
2000
3009
4000
5004
G0
TOCD
g0y
L]
13,000
4700 ES Sea Lewel 1600 Ly 1540 1980 2130 80 1]
1060 (] 1910 pOGD | 2210| 2330 ) X80 2BO0
2000
00
4007
SO0
000
i i}
800
G000
16,000
4300 g1 Sen Level 1wem 1360 1450 1550 1650 1760 1430
1000 LA0a L=00 Lie0d 1710 LEJD L0 2100
E00 1540 LESD wen | ween| 201 180 2340
3000 1700 1630 L1560 2110 gem 2340 2640
4060 o0 Ea0 | 2190 BITO) 2he0) 2770 k (ki
oo a1 270 56l 2670 2000 3170 347
SO0 2380 251 2790 60 3340 a0 100
OO0 it Tol Er] IBE0 ) eSO 4430 51LD
00 3ta M3 3410 4280 4E&0 570 BRSO
3690 4150 L Tl Lea0 BELD @330 | 11,760
| 16,000 4450 5150 L3 (-] 1730 | 10,510 § -~ | —----
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Rate-of-Climb

Ma

ximum Climb

WELGHT] CLIME SPEED - KIAS -
Pounds |Sea Level] 5000 Feat 10,000 Feat 15,000 Feat | 20,000 Faet 1
S50 107 1603 [T] a5 a1 i 1 25
5100 103 W 86 a7 BB - -
4700 9% 55 g2 a8 B5
"l -
] iq b
S HH 11 1
'E_ | 1 1 kil
:__ E_ - Fl :
1 .._'?'— | i ]
: | 'H. 'l - + ]
- _“ri il | NN | ol
E -{- 7 - “h S 4
o FERE e e S + 15
= BH NimEmmmans a7 dmm = -
i HeE H d‘ﬁq - o w! I'
E .-_-i':}- r: I I Hhh“- -hh‘ ! I i f 1
= i 'ﬁ. 1 — == - T bl
-T:I s i [l + T 'l{— I Lt
F HH T - = I |
ﬁ Il ] - i H + #;J.l".- . 1'
Kl — i - - . B
= BisHH ==SE22000 = B seea==iRiiEt gl 1:
T ’ i ! i
118 ¥ -
::H:-.i. I : S =T .
| | - - e 4 T — AN BN . = - - -
T T S RERSE oL as !
! | a
% 40 -3 - -0 9 1In 20 30 dlu sln 500 50 4500 3000
I T T T T T T T T WEIGHT - POUKDS
% a0 -20 g i 40 1] 80 100 120

QUTSIDE AIR TEMPERATURE

RATE-OF -CLIMB - 100 FT/MIN

SEClIONIGEIREREORMANCE;

COMDIT IONS:

1.

2.
1.
4,
5.

2700 RPM and Full
Throttle.

Landing &aar = UP.
Wing Flaps - UP.
Cowl Flaps = OFEN.
Minture = ADJUST
for A1titude and
Fower [5Ses Fig=
ure 5-27),

629,
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Rate-of-Climb Rate-of-Climb
Cruise Climb One Engine Inoperative
CORDITIONS : ROTE: COKD1T10KS: .
& s F - ; Roproxisate Effect of 1. 2700 EPM and Full Throttle. F_ ]
%-‘ iﬁqﬁ:“;:: fﬂ; i ; ﬁﬂrl“l‘:ﬂf IIQSHFE"E!‘JIIEEI Configuretion on Single 2. Mixture - Ehiﬁu_rl'ul'l ;:er
u . 5 v ek el |
3. Wirg Flaps = UP. 6. Mixtures = Recormended Fuel Flow, Engire Rate-of-C1imb. 4l ?—fi‘?]. ‘.
spave S0 fest, use Full throtile. Subtract values Visted 3. Landing Gear - WP, | |
below from value obtained ; Ting:ufs -PL-P. .
== - fin the graph. Effects - legperat ¥e Propel-
——T Gt s, TR e e - g0
G flap or windmilli ro- - Wings Ban r . = L
%“;;. ;E?%E- L PN uie:r may be ubtﬁr:c by Operative Engine with :hﬂ[)HiH'PE
FEET -zg:t T B ITIL A v o acding the effects for Eﬁ?ﬂ?}iﬂ:«‘iﬁ a::nT " nglne.
1 [}
{-0%) |{10%e) (220 | frsa®e) | su%E) | (869 | (10a%e) each. e
se00 | Swa veved | 1100 | 1oae | sea | ses | mas | e | 7ee ’ﬁg::‘:ﬂ"*
1300 1131 | 1062 %35 230 B Bah Ta4 Windmil1img 400 Ft/Min | WEIGHT- CLIMB SPEED - KIAS

#2000 | 1160 | 1oes | 1020 | 953 gae | E28 762 & P
o 1&g | 115 | doss | 976 i £43 e ﬁlvgnf‘.:!.ﬂ m :mj: o~ Sea Level | 2500 Fest | 5000 Feet | 7500 Feet | 30,000 Feet
dop0 | 1216 | Lh4L | los8 | a7 | 925 | &6l 796 ”3*_151: 550 F/Min
so00 | 1238 | 11ez | 1087 | 1015 | 9aa | A moe 5500 106 03 100 of
goot | 1167 | 1093 | o2l | @sl gz | B17 52 5100 102 99 % 53
Jo00 W63 | 593 | 925 B54 195 T3 BT 4700 98 @5 a2 ]
B0 ogd | o | eas | wra | 72 | es2 504
9000
L0, 000
11,000
12,000
13000
14,000
LS00

EER

BeE | ED% T4 bdk E29 ErE] 518

5100 | Sea Lewal | 1264 | L1&2 ) 1116 | 1046 917 2l B4
1000 T

1297 | lzz0 | 1195 | wre | w0 ¥33 BES
2000 13za | tan | 1173 | wee | 108 954 BEE
3000 1362 | Lze0 | 1200 | 1124 | 1048 976 a5 ]
4000 1390 | 1307 | 1226 | 1147 | W70 955 92 S
E000 1919 | 1333 | 1280 | 1160 | 100 | 1014 938 2 =
L000 1357 | Lasa | 1178 | e | w0 998 B4 = =
T000 1229 | L1150 | 1074 | 1000 L] 50 T80 ' E
B0 1121 | wdr | 9rs | ges By m e g
s | 546 | &M | BLE 142 606 624 E =
10,000 10 | e45 | TE2 | 20 660 £01 543 = !
11,000 Bga | 747 o R 574 Ll 484 ] )
L2, o5 | E50 | 505 | 541 483 437 IE6 . -
13,000 607 | 555 | G0 | 455 45 357 o | o
14,000 S0 | 461 | 414 ) 6B 33 & b a &
15,000 412 | 39 | 326 | 2a9 e 200 158 g i
16 ; D00 el | w| 1w 161 123 E5 =

AT00 | Ses Lewel | 1449 | 134 | 1283 | 1204 1127 1052 g

12,000 ]| BIS 161 9 638 £ 519 T ¥ ;== - 1 Tt T
el alAla BlE) e ' .
. 1 of «a0 <30 -2 ~10 0 @ =™ W H W

15,000 g2 | =41 | 4o | a3 i ) 293 —h—— 4 9500 5000 4500 4000
16,008 ] a4 400 153 n? £hi Fak) of 80 20 a 20 8 & B0 100 120

DUTSI0E ATR TEMPERATURE HELGHT - POUNDS
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Rate-of-Climb
Balked Landing Climb

310RIUSERIGUIDE;
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. . CONDI T 10NS::
One Engine Inoperative 1. Ore Engire Inoperative C1imb Configuration.
Service Ceiling MOTE -

1. Engine inoperative service ceiling is the
maximum altitude where the airplane has the
capability of climbing 50 feet per minute with
one engine inoperative and feathered.

2. Increase indicated service ceiling 100 feet
for each 0.10 inches Hg. altimeter setting
greater than 29.9%.

3. Decresse Indicated service ceilimg 100 feet
for each 0.10 inches Hg. altimeter setting
less than 29.92.

4. This chart provides performance fnformation
to afd in route selection when cperating
under FAR ]135.18] and 91.119 requirerents,

|
22t iEeasat S :
i tt 1 t
4 11 I !
1 -H"hmtﬂ& "-' : 1 - .I
% =25k, Cgsages sassastes:
i ameo HHE HE TS o
& rians A ana tanan am
= : .E-. ﬁ*"‘l-\.s-.jl| g
y | I . J.w-
g 1%';‘1 4 h‘"‘; t
n ‘IE%{ N :11 :J
=1 . 'hl; ‘2-' L mm -:-:- e
b-_g-' T T i lttr-ﬂ' ¥
2 i AEHE
) = b A = = = -
[ -
2 tH f:
w1 i 4w tpa g - a -
: SRR
E - F.i-‘-f Ir 1 t - -.:—:—: =4 L i
: . PR -
1
o T 3 1]
- ."' 1 +
-] - T :
E HEHHTE % P
2 H 1 1~ HH
2 _n'.l. L I |
I -
T R
: 1 { 1
3 33l e sid : % Hep bt
I | e HI T
Ll - sas 11 T e |
% .40 -0 -20 -0 0 10 20 30 4 0
L i L 1 . 1 ; 1 . 1 . 1 1 !I
| I 1
% 40 .20 0 20 & 60 80 10 120

OUTSIDE AIR TEMPERATURE
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Time, Fuel and Distance to Climb

Maximum Climb

E ke v 4 —t - e %
T T 1 1 |__|_|| ! 1y
] 1 1 1 1 B | _I_._ HTE | *f.-r
1 e s -
ranaar ! i = s s -
mne iy MR il = " ma nah s s aghadan
20 I = d NN & : T 1| A J--rlu —— :
| semrasam: e T 5 H S F,,.F: [IE e et b
LY ] i - 1 L LR i NEENE EE
- 1l i INENAEE
= - ] u i 1 I ! LAEEL 1 o
B16 R HiH + FHA T HH
=3 T } - i T
=4 L= ] 'ﬂ" ' I f i SEEEERRSE
- ay s y E:EI:':H' 888 B L HH |
12 i - " . H j BEFERE R
£ H : ] i 851 padApane: : FaH HHH
Elﬂ 1 l_..-fF J: : L] Lt H h . R ,i : ]
2 i T O T T L= T A ! i
i L — T o immiis TEg: amas jansmss T ;
¥ ] It "# —4 - -
WE - i T T 1 1 Httt
g LR I
&g i cemEEEER
4 T s 1 ! A A
=1 . ; ¥
2 i Tt ' | e e ] ooy o i+ F |
« T HIHTHEH L
% .40 -3 -2 N0 1o 0 30 L] 50 L1 H 10 15 0 26 L] i5 Al
} N R R e TIME TO CLIMG - MINGBES
OF 4 -0 0 M & g0 80 W0 10 ' —r—r—r |
CUTSLOE ALR TEMPERATURE 5 la: % :ns 5% Emmam mem e 108 1
MEL L - i
| ] 1 L 1 | _|I_ _||
I [ | = I
0 jo @ a0 4 50 &0 D B

SEClIONIGEIREREORMANCE;

DISTAMCE 70 CLIMA = MAWTIZAL MILES |ZERD WMD)

D

1

N L8 R

N0 | TTOhE =

« Powvieir - 2700 RPM
and Fall ThroLLle.
Landing Gear « UP.
Wing Flaps = WP,
Covl Flaps - OPEN,
Mixturg = ADJUST
for alcd twde and
power [See Figure
5-27).

MATE:

. Tiee, Fuel and dis-
tarnce for the climb
aTy dotarmingd by
taking the diTfer-
EnceE DEtwesn the
atrport altituda
and fnitial crufise
altibsde oieddtions,
For totall fyuel used,
add 25 pounds. Fior
start, tani and
takaaff

613
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SEClIONIGEIREREORMANCE;

Time, Fuel and Distance to Climb
Cruise Climb

FRESSURE ALTITUDE - 1000 FEET

£ 8

o
T T T e e T e
i i e i
Al 44 Lk PN T :.P '.L.EHF‘ X x
11 = EEn T b b et it e
I I I o b )
. n 1! ‘: ] .}a‘:._l. BEERE R
== -
- 4 e | . o gy 1
T 1 s 1 1
iR ! FELA H : i
N .- T T -
1
| T T = i H - i
1 ] | . T
e S T B A R RS a S,
8 saEEEipaEtpiaas . Lt ’]._ T TR iR T
[ . " IR ERZEERL R Tbope [ EEEE! ] alfebema-fae] »
4 I T T L | T r: ... T "*il-‘-rlh-FF_-' = :'r =l : T 1 ol | .
E. | b -4 =1~ T
I- ] : i 1 i (- ,}___ ...: . il - o e u ---.:: __:
4_L= t T i ||.1'. % i .|I I 1 HETE il
0 30 -0 W 6w oD N & 0 0 5 10 15 2
I P — T T T 3 TIME TO CLIMA - HIMITES
0 B 6 @ @& 0 89 100 @ |} i —t - ' e
CUTSIDE A1k TEMPLEATURE a [ ] o n 0 L] L] moTe
: | FUEL TG CLIMZ - POURDS |
L 1
— 11 T R I R O B |
1] ] mw 15 20 2% 3 35 &0 45 50 55

DISTAKCE TO CLIME - MAUTICAL MILES [IERD WiM2)

Ty

COREG I TRORS:
L. 2500 RPM and 24._%
Inchas Hg, &
*. Larding Lear - UP,
3. Wi Flaps - Up.
1. l:n:i I"Iﬁ; - A5 M-
JLH N
5. Alrspeed « 120 KDAS.
B. Fugl Flow - RASUEE U
clink fuel flow (See
Flgure 5-I7).

Wwikave 5200 Fest, Use
Full Tarotel e,

WOTE:

1. Tise, fuel zad dis-
iwce for e clisb
arg deteimined by
taeing che &1ffer-
bEcn bebWees the
alrport &lcitude and
Tafitial creise alti-
nade cond]glone.

2. Forr potal fuel used,
add 1% powsds for
SEAFE, thef and
takeaff.

6214,
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Cruise Performance

With Recommended Lean Mixture

L. At 2500 fawt, Ircrease spoed by 2
KTRE for each L00 pounds below

6500 pounds.

2. At 00D feet, incrsase speed by 2

1. Dperaticns at paak EGT may ke
utllized with powar settings

within tha bomes §f the airplane

is equipped with the optional

SEClIONIGEIREREORMANCE; 6215

MOTE:
1. At TS00 Feet, increase speed by

J KTAS For eack &00 pounds belos
E500 pownds.

. At 10,000 Feat; increse speed by
q ETAS for cach o0 pounds below
S50 pounds.

k8

Operations al peak 6T may be
Ut Heed with power sattings
within the boxes if the airplans
15 ecdipped With the cpticazl
EGT syston.

KTAS for each 400 pounds below EGT Lem,
5506 pownds. f
-1%g 10%C (5TD TEWP) adc
[149F] [5GOF) (BEOF)
BLTITEDE| RPw | MP | PERCENT | KTAS | TOTAL | PERCENT | KTAS | TOTAL | PERCENT | KTAS | TOTAL
BiP T Lej | EHP LB R
2500 | es00 |ees| s | 2En | 1w | 738 | jeR | 185 ] T 184 | 1
FEET | 2500 |23.0) 69.9 |ars | 176 | ere | 17s | 10 | s | w7 | 1k
gs0p |g2oo| 5.8 |ary | 166 | ezs | a7 | 6L | 11 | 172 | 156
2600 | 210 615 l1s6 | 166 | =e3 |16 | 162 | sz | T | 47
2400 |e4.5) 7.3 |ava | wa | w07 |ame | 1va | sa1 | wea | M
a0 | 230 67.1 172 | 169 | stE | 173 | 164 | e2.4
2400 | 220 63.1 |168 | 160 | fo.o | 1w | 185 7
w00 |10 saz | as3 | 18k | smaa | o1ed | a7 ;
7300 | 24.8 _5_;._ 71 | e | esg |74 | 16s ||&3s | 135 | 181
23c0 | 230 [E2. o | 150 | [E0.5 [ 168 [ i64]])5.1 | 162 | (4%
zaoo |ez.of |sa.1 163 | 1sa|||csraa | 1ed | 1es)|)sem | nes | La2
2300 |10 |s6.3 | 158 | 143|]|s3e [ 1% | 13m|| 514 |59 | 133
eeoo | oa.5) |ede | 1es | 1e2|| e [avo | ws?|| sea | 1m0 | s
2200 | z5.0) |56 | 163 | 1s0|])sec7 |13 | wes || se6 | ne3 | 1@
@200 | z.of| les.s 158 | 143|||s2e |1 | 13 || s12 | as | L3
2200 | 2100 (610 | 158 | 1a5|| s | =4 | 1m|| sz | a8y | ts
2200 | 0.0 (464 | 149 | 126|] 967 | 148 | 122|| s50 | M7 | L8
2100 (295 (587 | 163 | 1so||[=s-.7 | 163 | 14046 | 183 | 1a1
pioo | 23053 |156 | 139|]| |59 | usr | 1s)) s |6 | 1%
200 | 220 fsoe | 152 | 1| [eme sz | 7|} e |51 | 123
2ipo (210 [47.2 | 146 | u23|] (455 | 148 | 1o}/ 435 | 144 | s
doo |00 (40 |14 | ne||[eza | a0 | 132||la0s | amm | e
210|190 408 |33 | see|| |39 333 | wes|||a7s (30 [ 1
-150¢ 5CC {5TD TEMP) =
{57F} [a19F) {TTOF)
BO00 | 2500 | 24.5 g | o1 | 7.6 | 190 | 1w | s [192 | 1ms
FEET | 2500 | 23.0 182 | 18 | 0.9 | 1% | 173 | sk | 185 | 172
600 | 220 e | 174 | e6.7 | 179 | 168 | &8z | 180 | Le2
| 2500 | 21.0 173 | 183 | e2a | ire | 15 | san |17a | 183
2400 | 25.5 s | 192 | vz | @7 | s | M5 | asm | jeo
2400 | 230 i | 177 | 678 | a1 | a7 | &5 | 181 | 1S
2400 | 22.0 176 | 187 | es.e | y76 | a8y | 1.5 |17 | 156
2400 | #1.0 o | 157 | W | 1T1 | 183 | 557 | 471 | 1a4g
2300 | 24.5 e | 1M 6.4 167
2300 | z3.0 174 | 165 'ﬁ‘g— 'i'ﬁ_ ‘ﬁf !
2300 | z2.0 1 59,7 | 171 | 182 171 | 147
2300 | 21.0 165 | 198|| | 556 | 165 | pde 185 | 139
200 | 24.5 1 || eez | 17 | 162 17 | s
2200 | 23.0 1 15| f5e.0 | 170 | 151 170 | 146
2300 | 2.0 165 148 EE.B 165 144 " 165 Lie
2200 | 21.0 160 | 148|524 | 160 | 138 : o | 13
2200 | #0110 155 | 13| |ess | 1sa | 127 2 [ |
2100 | 24.5 166 | ass|||see | aro | wsof||se.7 | 170 | 136
2100 | 23.0 163 | 145|||58.2 | 163 | 40(] 822 | w3 | (38
2100 | 2.0 158 | 1w | Im.1 | 156 | 133|| @z | 157 | 128
2100 | 21.0 153 | 12| |em | 353 | ns|f a2 |1 | i
2100 | 20.0 197 | 21| )ese | 146 | 117(] 431 | 145 | 114
2100 | 19.0 : 191 | 13| (%16 | 139 | we(| .0 | 136 | 108
2100 | 18.0] (9.9 11w | soel||38.5 |3 |37 lize | 58

= pofc i*c mg TEMP) a:ugc
[-4BF) 1329} |GEF}
ALTETREE W FERCENT | £TRE FERCENT | #TAS | TOJAL | PERCENT | KTAS
e BHF LBsER | EHP
T30 13,2 T4 15 Th.2 142 Laa TE 4 194
FEET FE0) TR2 185 3.7 17 1 {17 a7
LA Er.d LB0 8.2 18l 154 [ 181
.0 eno | 17s o8 | iTe | Qs | sa.s | 17B
230 Th4 LBE g 1BE e B2 183
dE0) B85 L2 [ ] 18] JL.". .0 1E3
eLaa| 4.7 1y 62.4 178 Bl 178
20| L6 L2 a4 172 55,1 172
230 A2 1 ] n2 £3.4 183
FEN s o 1%" 5.l | L4 | A
ZL.0) [ €2.2 1M 5.1 172 56.0 1T
0.0 ) [ 565 165 54.5 167 52.5 165
#3000 [E3.4 175 Bl.3¥ 176 5.9 176
EE ) A i 51.9 12 75.8 172
aL.0 ]| 4.5 166 4.5 167 2.8 166
o) |sre | 161 s0g | 161 2.0 | 188
12.0)| 49,3 155 4.5 154 45.9 153
1200 | 45.7 188 .1 137 42.5 bt ]
5.3 165 Gi.4 165 51.4 164
2.0 1B 50.2 159 .3 158
i | is 4.0 | 153 45,3 | 161
5.3 158 43.7 156 2.1 143 1
420 | 141 ans | pae | aop || Lmea | ass
-25% =£0C (510 TEMP)
[-157F} (737
10,000 £5.5 187 &yr.% 188 g 65,0
FCET 5 K e a1y 183 180 &%
L.l 1% 151
£E. 8 17 3 1 B
. 5.5 153 1
ET.0 5] B4.7 1] 161 EE.X
] b ] 6.7 174 155 %.5
8.7 L3 E1 ) Ii':] 14E B
.5 [ EE] 1] || s0.8
50,2 159 48.5 158 i ooT
2.6 ira B3 17y 182 [N
8.7 173 56.7 173 146 LW
50 16 §3.0 iy 3 £].1
[ 1] L6l 49,1 1] L iv.§
4r.7 153 45.5 152 1% 43.8
5.4 | 1T 5.4 | 173 | 148]]l5e.3
4.7 16¥ 2.8 57 137 0.8
LS Y | 43,2 | w0 | 1zE||lers
47,5 5 45.8 153 120 .2
43,9 |4t a7.d | pea | nzl| | e0.s
54,3 | 18 s34 |66 | 13 |||50.4
£0.5 1kl 44,1 Ll L& 7.3
47,4 154 45.7 153 120 .o
4.0 147 4.4 (&5 112 Q.9
40, 5 L3 3.1 133 104 7.6
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Cruise Performance

With Recommended Lean Mixture (Cont.)

NOTE:
1. At 15,000 Feet, increase speed by 4 KTRS

for each 400 pounds below 5500 pounds.
2. Operations at peak EGT may be utilized

with power settings within the boxes if
the airplane is equipped with the optional

EGT system.
-35% -15% (STD TEMP) 50¢
(-309) (6°F) (429F)
ALTITUDE | RPM | MP | PERCENT | KTAS | TOTAL | PERCENT | KTAS | TOTAL | PERCEMT | KTAS | TOTAL
BHP LB/HR |  BHP LB/ER | BHP LE/kR
15,000 | 2500( 16.0|[S2.7 | 170 | 137||[50.9 | 168 | 13z||[#9.0 | 165 | 128
FEET | 2500| 15.0|| 48.1 160 | 125|]|46.4 |157 | 121()| #4.7 153 | 117
2500| 18.0]) 43.4 [148 | naf|la1.8 | 143 | 110
2400| 16.0]| 50.9 [166 | 13z|||49.1 | 184 | 128|||a7.3 |161 | 124
24001 15.0 46.4 156 121 448 153 118 43,2 147 114
2400( 18.00( 42.2 [144 | 1m1)}ja0.7 |138 | w8(|| - [--- | ---
2300| 16.0]| 47.2 [158 | 123||]|45.5 |155 | 119||[43.8 150 | 118
2300 15.0]f 43.3 |1a7 | nallle7 |2 | 10| - |- [ ---
2200| 16.0(| 42.9 [146 | nma|||41.4 | 241 | 209 |)| ===e | === | ==
z10) 16.0]) s0.6 1139 | 107 |l{39.2 laez | aoaff|==see 1o | -—-
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Range Profile Endurance Profile

CURDLT 10K 2

1. Ecarting Welght - 5200 Pounds,
2. Crulse Chvinb to Desired Altitude.
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Holding Time Time, Fuel and Distance to Descend

CORDITIONS:
1. Pawer - 455 % #4851 power can be
2. Recommended Lean Fuel Flow maintaired at 2100
[118 Pounds Per Hour Total). RPH with the following
manifold pressure.

COMDITIONS:
1. Power - As Reguired.
2. Above 10,000 Feet, Descend at
PRESSURE | MANIFOLD 1000 Feet Per Ninute.

: : 3. Below 10,000 Fest, Descend at
ALTITUDE | PRESSURE 500 Feet Per Ninuts.

Sea Level 21.5 ; t?::llp *PE:E':- apTP‘
10,000 190 6. Airspeed - 170 KIAS.
15,000 18.0
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Normal Landing Distance

CORDITIONS:
1. Throttles = IDLE.

BN e i

. Lending Gaar - DOWR.
. Wing Flags = 25°,

Cowl Flaps - CLOSE.

. Lewel, Hard Surface Rumway.

Mas [wn Effectiug Braking,

MOTE:

1. Ircreaie distance by 256 of ground rem for opers
atien on T1r 304 Puiiy .

2. I egoecsary T land Witk wipg Maps UP, the wp-
proach speed shoutd be Iscreaind abie bhe porm

roach speed by 1Z kKnots. . Expect total landieg
distance to imcresse by 358,

3. Decredse tota] gistances by 8 for gach 4 knots
higdwlid, For gperatiors with téllwinds wp to 10
kroks, Incregte tetal distances by S8 Tor each
krots wind.
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Fuel Flow Schedule

FULL POWER FUEL FLOW VERSUS ALTITUDE

Power = FULL THROTTLE anmd 2700 RPM
PRESSURE ALTITUDE - FEET FUEL FLOW - POUNDS/HOUR
Sea Level 147
2000 134
4000 124
6000 116
8000 108
10,000 101
12,000 94
14,000 87
16,000 80

CRUISE CLIMB FUEL FLOW VERSUS ALTITUDE

Power - 24.5 Inches Hg. Manifold Pressure and
2500 RPM to 5200 Feet then FULL THROTTLE and 2500 RPM
PRESSURE ALTITUDE - FEET FUEL FLOW - POUNDS/HOUR

Sea Level to 5200 107

&000 103
8000 96
10,000 88
12,000 83
14,000 78
16,000 73
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Section 7
Specifications & Limitations Introduction

Section 7 of this user guide covers both the
basic specifications of the airplane, as well as
an abbreviated list of limitations. The full scope
of the specifications and limitations are not
reproduced here as some areas are simply not

Table of Contents

Engines 7-2 applicable within the simulator, nor are they of
Propellers 7-2 great interest for general reading.
Specifications 7-2 Also included in this section is a very useful
list of the symbols, abbreviations and terminol-
Maximum Certified Weights 7-2 ogy used throughout the rest of this user guide.
Standard Airplane Weights 7-3
Specific Loadings 7-3

Symbols, Abbreviations & Terminology 7-3

General Airspeed Terminology & Symbols 7-3
Meteorological Terminology 7-3
Power Terminology 7-4
Airplane performance & flight planning terminology 7-4

Limitations 7-5
Airspeed Limitations 7-5
Engine Limitations 7-5
Weight Limits 7-6
Maneuver Limits 7-6
Flight Load Factor Limits 7-6
Flight Crew Limits 7-6

Operation Limits 7-6
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SPECIFICATIONS

ENGINES

Number of Engines:

Engine Type:

Horsepower:
PROPELLERS

Number of
Propellers:

Number of Blades:
Propeller Diameter:

Propeller Type:

Blade Range:

Fuel injected, direct drive, air-cooled, horizontally op-
posed, six cylinder, 520 cubic-inch displacement.

285 rated horsepower at 2700 RPM.

3
6'4.5"

Constant speed, full feathering, nonreversible hydrau-
lically actuated.

a. Low Pitch 13.9° +/- 0.2°
b. Feather 81.7° +/- 0.3°

MAXIMUM CERTIFIED WEIGHTS

Maximum Ramp
Weight:

Maximum Takeoff
Weight:

Maximum Landing
Weight:

Maximum Zero Fuel

Weight:

5,535 pounds

5,500 pounds

5,400 pounds

4,900 pounds

SEClll ONNMXS PECIEICATIONSIEILIMITATIONS) 722

(FIGURE 3-1) THREE-VIEW DRAWING

*MAXIMUM HEIGHT COF AIRPLANE WITH
NOSE GEAR DEPRESSED IS 10.98'.

637"
PROPELLER
DIAMETER

. NORMAL PROPELLER
TIP TO GROUND
CLEARANCE IS 86'.

2. TOTAL WING AREA,
INCLUDING NACELLES
AND FUSELAGE WITHIN
THE WING PLANFORM,
IS 179.0 SQUARE FEET.

3. MINIMUM TURNING
DISTANCE IS 48.71". SEE
FIGURE 7-10 FOR
ADDITIONAL

INFORMATION.

104
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STANDARD AIRPLANE WEIGHTS

Standard Empty Weight: 3,358 pounds
Maximum Useful Load: 2,177 pounds

SPECIFIC LOADINGS

Wing Loading:
Power Loading:

30.73 pounds per square foot
9.65 pounds per horsepower

SYMBOLS, ABBREVIATIONS & TERMINOLOGY

GENERAL AIRSPEED TERMINOLOGY & SYMBOLS

CAS

IAS

KCAS

KIAS

KTAS

TAS

FE

Calibrated Airspeed is the indicated speed corrected for
position and instrument error. Calibrated airspeed is equal
to true airspeed in standard atmosphere at sea level.

G is acceleration due to gravity.

Indicated Airspeed is the speed shown on the airspeed in-
dicator. IAS values shown in this user guide assume zero
instrument error.

Calibrated Airspeed expressed in knots.

Indicated Airspeed expressed in knots.

True Airspeed expressed in knots.

True Airspeed is the airspeed relative to undisturbed air
which is the CAS corrected for altitude, temperature and
compressibility.

Maneuvering Speed is the maximum speed at which appli-

cation of full available aerodynamic control will not over-
stress the airplane.

Maximum Flap Extended Speed is the highest speed per-
missible with wing flaps a prescribed extended position.

SEClll ONNMXS PECIEICATIONSIEILIMITATIONS)

LE

LO

MC

NE

NO

SSE

Maximum Landing Gear Extended Speed is the maximum
speed at which an airplane can be safely flown with the

landing gear extended.

Maximum Landing Gear Operating Speed is the maximum
speed at which the landing gear can be safely extended or
retracted.

Air Minimum Control Speed is the minimum flight speed at
which the airplane is controllable with a bank of not more
than 5° when one engine suddenly becomes inoperative
and the remaining engine is operating at takeoff power.

Never Exceed Speed is the speed limit that may not be ex-
ceeded at any time.

Maximum Structural Cruising Speed is the speed that
should not be exceeded except in smooth air and then only

with caution.

Intentional One Engine Inoperative Speed is a minimum
speed selected by the manufacturer for intentionally ren-

dering one engine inoperative in flight for pilot training.

Best Angle-of-Climb Speed is the airspeed which delivers
the greatest gain of altitude in the shortest possible hori-
zontal distance.

Best Rate-of-Climb Speed is the airspeed which delivers
the greatest gain in altitude in the shortest possible time.

METEOROLOGICAL TERMINOLOGY

°C

°F

ISA

Temperature in degrees Celsius.
Temperature in degrees Fahrenheit.

International Standard Atmosphere in which:

1. Theairis a dry perfect gas.

2. The temperature at sea level is 15° Celsius (59° Fahr-
enheit).

/a3
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OAT

Pressure
Altitude

Wind

1. The pressure at sea level is 29.92 inches Hg. (1013.2
mb) and decreases 1in Hg per 1000 ft increase.

2. The temperature gradient from sea level to the alti-
tude at which the temperature is -56.5°C (—69.7°F)
is -1.98°C (-3.5°F) per 1000 feet.

Outside Air Temperature is the free air static temperature,
obtained either from inflight temperature indications ad-
justed for instrument error and compressibility effects or
ground meteorological sources.

Altitude measured from standard sea-level pressure (29.92
inches Hg.) by a pressure or barometric altimeter. It is the
indicated pressure altitude corrected for position and in-
strument error. In this user guide, altimeter instrument er-
rors are assumed to be zero.

The wind velocities recorded as variables on the charts of
this handbook are to be understood as the headwind or
tailwind components of the reported winds.

POWER TERMINOLOGY

BHP

Critical
Altitude

Maximum

Continuous
Power

RPM

Brake horsepower means the power delivered at the pro-
peller shaft of an airplane engine.

The maximum altitude at which in standard temperature it
is possible to maintain a specified power.

The power developed in a standard atmosphere from sea
level to the critical altitude at the maximum RPM and mani-
fold pressure approved for use during periods of unrestrict-
ed duration.

The revolutions per minute (RPM) of an engine refers to the
rotational speed of the propeller shaft, as shown on a ta-
chometer.

SEClll ONNMXS PECIEICATIONSIEILIMITATIONS)

AIRPLANE PERFORMANCE & FLIGHT PLANNING TERMINOLOGY

Accelerate-Go
Distance

Accelerate-Stop
Distance

Acrobatic
Maneuver

Balked
Landing

Balked Landing
Transition Speed

Demonstrated
Crosswind
Velocity

Maximum
Effective
Braking

The distance required to accelerate an airplane to a speci-
fied speed and, assuming failure of an engine at the instant
that speed is attained, continue takeoff on the remaining
engine to a height of 50 feet.

The distance required to accelerate an airplane to a speci-
fied speed and, assuming failure of an engine at the instant
that speed is attained, to bring the airplane to a stop.

An intentional maneuver involving an abrupt change of an
airplane’s attitude, an abnormal attitude, or abnormal ac-
celeration, not necessary for normal flight.

A balked landing is an aborted landing (i.e.. all engines go—
around).

The minimum speed at which transition to a balked landing
climb should be attempted.

The demonstrated crosswind velocity is the velocity of the
crosswind component for which adequate control of the
airplane during takeoff and landing was actually demon-
strated during certification tests. The value shown is not
considered to be limiting. This value is not an aerodynamic
limit for the airplane.

The maximum amount of braking pressure that can be ap-
plied to the toe brakes without locking the wheels.

74,
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LIMITATIONS

AIRSPEED LIMITATIONS
(See figure 3.2).

(FIGURE 3-2) AIRSPEED LIMITATIONS TABLE

Speed Vi, (Knots)
A

SPEED KIAS | KCAS REMARKS

Maneuvering Speed 148 | 150 | Do not make abrupt control move-
Vp (Knots) ments above this speed.

JMaxirnum Flap Extended Do not exceed this speed with the
Speed VFg (Knots) 15° 158 | 160 | given flap setting.

350 139 | 140

Maximum Gear Operating 138 | 140 | Do not extend or retract landing
Speed VLo (Knots) gear above this speed.

IMaximum Gear Extended 138 | 140 | Do not exceed this speed with
Speed VLe (Knots) landing gear extended.

Air Minimum Control 80 81 | This is the minimum flight speed

at which the airplane is con-
trollable with one engine inoper-
ative and a 59 bank towards the
operative engine.

One Engine Inoperative Best | 106 { 107
Rate-of-Climb Speed
Vy (Knots)

This speed delivers the greatest
gain in altitude in the shortest
possible time with one engine
inoperative at sea level, stan-
dard day conditions and 5500
pounds weight.

SEClll ONNMXS PECIEICATIONSIEILIMITATIONS)

(FIGURE 3-3) AIRSPEED INDICATOR TABLE

KIAS VALUE
MARKING OR RANGE SIGNIFICANCE

Red Radial 80 Air minimum control speed.

White Arc 72 to 139 Operating speed range with 35° wing flaps.
Lower limit is maximum weight stalling
speed in landing configuration. Upper
Timit is maximum speed permissible with
wing flaps extended 35°.

Green Arc 79 to 181 Normal operating range. Lower limit is
maximum weight stalling speed with flaps
and landing gear retracted. Upper limit
is maximum structural cruising speed.

Blue Radial 106 One engine inoperative best rate-of-climb
speed at sea level standard day conditions
and 5500 pounds weight.

Yellow Arc 181 to 223 Caution range. Operations must be conducted
with caution and only in smooth air.

Red Line 223 Maximum speed for all operations.

ENGINE LIMITATIONS

Number of Engines: 2

Engine Operating Limits for Takeoff and Continuous Operation:
a. Maximum power for all operations (All Altitudes)

Cruising Speed
Vno (Knots

Never Exceed Speed 223 | 227 | Do not exceed this speed in any
VNE (Knots) operation.
Maximum Structural 181 | 183 j Do not exceed this speed except

in smooth air and then only with
caution.

Max. Max.
Engine Manifold Head 011
RPM Pressure Time Temp. Temp.
(°F) (°F
2700 Full Throttle Continuous 460 240

Powerplant Instrument Markings:
a. Tachometer:

(1 Normal Operating 2100 to 250 RPM (Green Arc)
(2) Maximum 2700 RPM (Red Radial)

b. Manifold Pressure:

(1) Normal Operating 15.0 to 24.5 Inches Hg. Manifold Pressure (Green Arc)
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c. QOil Temperature:
(1M Normal Operating 75 to 240°F (Green Arc)
(2) Maximum 240°F (Red Radial)

d. OQil Pressure:
(1) Minimum Operating 10 PSI (Red Radial)
(2) Normal Operating 30 to 60 PSI (Green Arc)
(3) Maximum 100 PSI (Red Radial)
e. Cylinder Head Temperature:
(1 Normal Operating 200 to 460°F (Green Arc)
(2) Maximum 460°F (Red Radial)
f.  Fuel Flow:
(1) Minimum Operating 2.5 PSI (Red Radial)
(2) Normal Operating 0.0 Pounds per hour (3.4 PSI) to 155.0 Pounds
per hour (21.7 PSI (Green Arc)
(3) Maximum Operating 155.0 Pounds per hour (21.7 PSI) (Red Radial)
WEIGHT LIMITS
Maximum Takeoff Weight: 5,500 Pounds
Maximum Landing Weight: 5,400 Pounds
Maximum Zero Fuel Weight: 4,900 Pounds

Maximum Weights in Baggage Compartments:
a. Leftand Right Wing Lockers - 120 pounds each.

b. Nose Bay - 350 pounds less installed optional equipment.
c. Aft Cabin (Station 89 to Station 109) - 200 pounds.

d. Aft Cabin (Station 109 to Station 132) - 160 pounds.

SEClll ONNMXS PECIEICATIONSIEILIMITATIONS) /=06

MANEUVER LIMITS

This is a normal category airplane. Acrobatic maneuvers, including spins,
are prohibited.

FLIGHT LOAD FACTOR LIMITS

The design load factors are 150% of the following and in all cases, the struc-
ture exceeds design loads.

At Design Takeoff Weight of 5500 Pounds:
a. Landing gear up, wing flaps 0°: +3.8G to -1.52G

b. Landing gear down, wing flaps 35°: +2.0G
FLIGHT CREW LIMITS
Minimum flight crew is one pilot.
OPERATION LIMITS
The standard airplane is approved for day and night operation under VFR

conditions. With the proper optional equipment installed, the airplane is ap-
proved for day and night IFR conditions.
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Section 8
FAQ & Troubleshooting Introduction

Section 8 - concise solutions to often
encountered problems!

Table of Contents
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Visuals

Q. How do | make the tablet disappear?
A. Click on the tan column to the left of the tablet to show or hide the tablet.

Q. How can | change the brightness of the tablet?
A. Rotate the light dial marked “RADIO" on the right of the side panel to adjust
the brightness.

Q. Can I make the copilot and passengers disappear?
A. Select “Hide Avatars” on the bottom right-hand set of options on the ‘Con-
figuration’ page of the tablet.

Q. Why doesn’t my custom registration show up on my custom livery?

A. Check the “Show User Reg?” checkbox on the Options tab of the tab-
let to show the custom registration number on the side of the airplane.
Important: This will display the current registration on ANY livery, so don't
check this for any livery that already has its registration painted on the side or
the custom display will show over the painted one.

Startup

Q. Why doesn’t the sim’s weight dialog show data |l entered on the tablet?
A. This is a known MSFS simulator bug.

That dialog doesn’t read the existing data from the payload stations but in-
stead starts from the default data coded in the aircraft’s configuration.

Q. What's the big red line on the sim’s weight dialog (a max payload of
19.711)?

A. We believe it's related to the bug mentioned in the answer above. It does
show up on some other aircraft than the 310.

A good rule is to use the tablet to fill passenger seats and baggage, or use the
sim’s payload and fuel dialog, but not mix using them.

Q. Why aren’t the state of my switches and dials being saved and re-
stored?

A. Remember, partial state (the tablet options and some visibility options like
the yokes) is saved and restored for every livery. But full state is only saved
and restored for liveries you chose to “own” on the tablet options. Even if you
own the aircraft, state is NOT saved if you are in the air, or on the ground with
your engines running. State is only saved when you exit the aircraft by return-
ing to the main menu when on the ground with the engines off. This is the
only valid condition for an owned aircraft following a flight; anything else is
assumed to be an aborted flight with no state saved.

SECTIONISIIEAQISITROUBLEESHOOMING; 822

Avionics

Q. Why does the tablet show a black screen when turned on?
A.The background intensity is probably set to zero. Rotate the light dial marked
“RADIO" on the right of the side panel to adjust the brightness.

Q. Why doesn’t the transponder turn on?

A. It could be turned off (it has separate on/off buttons), or it may be set so
that the backlighting is turned too far down. Rotate the light dial marked “RA-
DIO” on the right of the side panel to adjust the brightness.

Q. Whycan’tlclickon some oftheicons onthe screen with my TDS 750Xi?
A. This happens when you also have the PMS50 GTN750 product installed
(free or payware) alongside the TDS 750Xi. You must disable the PMS50 to ac-
cess the TDS icons.

Q. Why are some real world functions missing or incorrect in some of the
avionics?

A. We are using the standard Asobo avionics for the transponder, autopilot,
ADF, GNS530 and GNS430, as well as the simple radios. These, in their current
state, have bugs and lack features to make them fully realistic. For example,
the ARM button on the KAP140 autopilot doesn’'t work like it does in real life.
The GNS530/430 are currently unrealistic in their default form, and we
recommend the freeware product from PMS50 to replace them. Unfortunately,
we are unable to offer support for these units.

Flight

Q. What is the correct elevator trim setting for takeoff?

A. Place the trim indicator at the aft end of the white zone, or at a 0.0 indica-
tion on the elevator trim tooltip. A load with heavy passengers in the middle
and rear seats may require the trim to be slightly forward (like in the middle of
the white area) to compensate for the aftward CG.

Q. Why does the airplane sometimes want to rotate on its own?

A. You are likely waiting too long to put back pressure on the yoke, allowing
airspeed to build up too quickly. Rotate just as the airspeed reaches 90 knots,
or slightly above, and no later than 100 knots.

Q. Why is the airplane a bit “twitchy” at low airspeeds (like on landing)?
A. This is a characteristic of the real 310R. It will be made more intense by an
aft CG setting.
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Q. Why do the struts seem so stiff on touchdown?
A. The real 310R aircraft has stiff struts making the landing feel rather “solid”.

Q. How can the passenger comfort index decline when the cabin is comfort-
able?
A. There's more to comfort than just temperature. Other factors that can drive it
downward are:

1. Excessive rate of climb or descent

(greater than 1000 FPM for more than 30 seconds duration),
2. Excessive bank angles (greater than 35 degrees),
3. Negative G's (pushing the nose over forcefully.

Q. Why did my engine sputter (or quit) when | switched fuel tanks?
A. You must turn the auxiliary fuel pumps to LOW (down) when switching tanks.

Q. Why doesn’t the analog EGT gauge on the co-pilot side show accurate EGT?
It's zero until the engine is at least half power.

A. The EGT gauge we're accurately simulating only measures the top 250°F degrees
of the EGT range. It will register zero otherwise. It's used to adjust mixture setting
during cruise by moving the lever until the needles register their highest setting
then adjusting for 25°F lower (for lean-of-peak) or for 25°F higher (for rich-of-peak)
cruise.

Q. Why won't the propellers unfeather when I restart the engine?

A. The unfeathering procedure is an exact sequence documented on p. 5-4. The
most important thing is that you must restart the engine first before you move the
prop out of the feather position. Once the engine is running again, smoothly move
the prop up out of the feather position, then adjust the throttle from its start posi-
tion to the desired setting for flight.

Maintenance

Q. Why do | get ‘Defective Items Found’ after an inspection when all bars are
green?

A. The green bars only show you the critical aircraft systems, not every component
that can be weak or broken. If the button changes from “Inspect” to “Repair” and
the bottom message indicates “DEFECTS FOUND" then you should always click on
the Repair button even if it's only one little light bulb burnt out.

If you get the message “NO DEFECTS FOUND" there’s no need to repair (but you can
still click the gear icon next to any critical system'’s bar to bring it to max.)
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Q. | have a bulb burned out in the cockpit. How do | fix it?

A. Go to the Status page on the tablet, with your power off and parked, and click on
the INSPECT’ button. You should get a “DEFECTS FOUND" reply. Click on “Repair” to
fix the bulb(s). You should get a “ALL DEFECTIVE ITEMS REPLACED" message. Test
the bulb now, it should work.

Q. What is the difference between ‘Repair’ and ‘Overhaul’?

A 'Repair’ only fixes currently defective items. Components that are weak but not
yet defective (safely in the green sone) are not repaired.

An Overhaul fixes everything but it can take a significant delay to do it.

Q. Are there any tablet parameters | can edit myself outside the sim?
A. Unfortunately, due to current limitations within MSFS, we are unable to expose
these settings.

Miscellaneous

Q. How can | tell if a failure was triggered by the failure system in the 310R?
A.You can, but it takes a bit of work. After your flight. check the contents of the
following folder:

Microsoft Store Version:
C:\Users\[username]\AppData\Local\Packages\Microsoft.
FlightSimulator_8wekyb3d8bbwe\LocalState\packages\milviz-aircraft-310\work

Steam version:
C:\Users\[username]\AppData\Roaming\Microsoft Flight Simulator\Packages\milviz-
aircraft-310\work

Look for a file named: Logs_[registration number]_Failures.log

Open up that file and if a failure or failures were triggered on that flight, you'll see
the message to that effect, listing the nature of the failure and the time it occurred.
Failures not yet triggered won’t show of course. Your last flight will be listed at the
bottom of this log, which records all flights you've made with this livery.

Installation
Q. How can | fix a ‘specified filepath is too long’ installer error?
A. This is caused by symbolic linking. To remedy, you have a choice:
- Disable the linking addon
+  Modify your 0S. Use the internet to find a solution that works with your
system. There are a number of methods available and not all of them are
guaranteed to resolve the issue. e.g. Maximum Path Limitation

855


https://docs.microsoft.com/en-us/windows/win32/fileio/maximum-file-path-limitation?tabs=cmd
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Hardware Inputs
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Any input other that these listed uses standard MSFS input signals, any output
other than these listed uses standard MSFS A: variables.

Input

Control

Fuel Tank Gauge Selector Switch

NAV Selector Switch

Left Fuel Selector
Right Fuel Selector

Storm Window
Passenger Door
Landing Light Switch

Left Cowl Flaps Lever
Right Cowl Flaps Lever

Left Alternate Air Lever
Right Alternate Air Lever

Left Fuel Pump Switch
Right Fuel Pump Switch

Primer Switch

Left Alternator Switch
Right Alternator Switch

Left EDM Left Button
Left EDM Right Button
Right EDM Left Button
Right EDM Right Button

Variable
(L:C310_SW_FUEL_IND, enum)
(L:C310_SW_NAV_SELECTOR, bool)

(L:C310_SW_FUEL_SEL_LEFT, enum)
(L:C310_SW_FUEL_SEL_RIGHT, enum)

(L:C310_Window_OPEN, number)
(L:C310_Handle_Position, bool)
(L:C310_SW_LIGHTS_LANDING, enum)

(L:C310_SW_COWL_LEFT, enum)
(L:C310_SW_COWL_RIGHT, enum)

(L:C310_SW_ALTERNATE_AIR_LEFT, enum)
(L:C310_SW_ALTERNATE_AIR_RIGHT, enum)

(L:C310_SW_FUEL_PUMP_LEFT, enum)
(L:C310_SW_FUEL_PUMP_RIGHT, enum)

(L:C310_SW_PRIMER, enum)

(L:C310_SW_ALTERNATOR_LEFT, bool)
(L:C310_SW_ALTERNATOR_RIGHT, bool)

(L:C310_SW_EDML_L, bool)
(L:C310_SW_EDML_R, bool)
(L:C310_SW_EDMR_L, bool)
(L:C310_SW_EDMR_R, bool)

Values
0=Up. 1=Center, 2=Down
0=Up. 1=Down

0=Opposite Main, 1 =Main, 2=Aux, 3=0ff
0=Opposite Main, 1 =Main, 2=Aux, 3=0ff

0-100
0=Closed, 1=Locked
0=0n & Extend, 1=0ff, 2=Retract

0-100
0-100

0-100
0-100

0=Up ,1=Center ,2=Down
0=Up. 1=Center, 2=Down

O=Left, 1=Center, 2=Right

0=0ff, 1=0n
0=0ff, 1=0n

0=0ff, 1=0n
0=0ff, 1=0n
0=0ff, 1=0n
0=0ff, 1=0n

=)
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Control

De-ice Wing Lights

Windshield De-Ice

Surface De-ice Switch

Defrost Control Dial

Temp Control Dial

Cabin Air Dial

Forward Cabin Air Dial

Heater Switch

Flight Instrument Intensity Dial
Radio Backlight Intensity Dial
Engine Instrument Intensity Dial
Side Panel Intensity Dial
Emergency Alternator Switch Cover
Emergency Avionics Switch Cover
Emergency Alternator Switch
Emergency Avionics Switch
Engine Crash Bar

Electrical Crash Bar
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Variable

(L:C310_SW_LIGHTS_DEICE, bool)
(L:C310_SW_DEICE_WINDSHLD, bool)
(L:C310_SW_DEICE_SURFACE, enum)
(L:C310_SW_DEFROST)
(L:C310_SW_TEMP_CONTROL)
(L:C310_SW_CABIN_AIR)
(L:C310_SW_FWD_CABIN_AIR)
(L:C310_SW_HEATER, enum)
(L:C310_SW_LIGHTS_FLT_INST, enum)
(L:C310_SW_LIGHTS_RADIO, enum)
(L:C310_SW_LIGHTS_ENG_INST, enum)
(L:C310_SW_LIGHTS_SIDE, enum)
(L:C310_SW_COVER_EMG_ALT_FLD, bool)
(L:C310_SW_COVER_EMG_AVN_PWR, bool)
(L:C310_SW_EMG_ALT_FLD, bool)
(L:C310_SW_EMG_AVN_PWR, bool)
(L:C310_Engine_Crash_Bar, bool)

(L:C310_Electrical _Crash_Bar, bool)

Values

0=0ff, 1=0n

0=0ff, 1=0n
O=Actuate, 1=0ff, 2=Surface (Auto)
0-100

0-100

0-100

0-100

0=Up, 1=Center, 2=0ff
0-100

0-100

0-100

0-100

0=Closed, 1=0Open
0=Closed, 1=0Open
0=0ff, 1=0n

0=0ff, 1=0n

0=Up, 1=Down

0=Up, 1=Down

=2



310RIUSERIGUIDE;

Output

Indicator
Airspeed Needle
Ammeter Needle
Analog EGT Gauge

Left Manifold Pressure
Right Manifold Pressure

Left CHT
Right CHT

Left Fuel Flow
Right Fuel Flow

Left Fuel Quantity Gauge
Right Fuel Quantity Gauge

Left Qil Pressure
Right Oil Pressure

Suction Gauge

Left RPM Gauge
Right RPM Gauge

Left Qil Temperature
Right Oil Temperature

Outside Air Temperature
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Variable
(L:C310_Airspeed_Indicated, knots)
(L:C310_ELEC_AMMETER_NEEDLE, number)

(L:C310_ENG_EGT1, number)

(L:C310_ENG_MANIFOLD_PRESSURE_1, number)
(L:C310_ENG_MANIFOLD_PRESSURE_2, number)

(L:C310_ENG_CHT1, number)
(L:C310_ENG_CHT2, number)

(L:C310_Fuel _Flow_Left, number)
(L:C310_Fuel _Flow_Right, number)

(L:C310_FUEL_DISP_L, number)
(L:C310_FUEL_DISP_R, number)

(L:C310_ENG_OIL_PRESSURE_1, number)
(L:C310_ENG_OIL_PRESSURE_2, number)

(L:C310_SUCTION, number)

(L:C310_ENG_RPM_1, number)
(L:C310_ENG_RPM_2, number)

(L:C310_ENG_OIL_TEMPERATURE_1, number)
(L:C310_ENG_OIL_TEMPERATURE_2, number)

(L:C310_0AT, number)

Range
0-300
0-150
0-250 (top 250F of EGT)

0-35
0-35

0-500
0-500

0-160
0-160

0-50
0-50

0-120
0-120

0-6

0-3500
0-3500

0-100
0-100

-105 to +105

955
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