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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 310R.

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

Our interest in your flying pleasure has not ceased
with your purchase of the MilViz 310R Redux.
Worldwide, the Military Visualizations staff stands
ready to assist and serve. For technical support,
please post a request on our 310R Redux support
forum. Our dedicated and talented staff is ready to
help you.

For forum access please email oisin@milviz.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 wear the MilViz label. The original version of
the MilViz 310R was released way back in 2010 to
widespread acclaim, lauded not only for it's ac-
curate portrayal of the iconic twin but also for the
carefully tuned and highly realistic flight model.

This new version is a complete overhaul of the
original, with enhanced and updated systems pro-
gramming, an updated virtual cockpit, new exter-
nal textures, and a brand new soundset. In other
words, pretty much everything required in order to
bring this aircraft up to current standards.

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 sections. The
first section deals with installation and configura-
tion of the 310R, while the second section provides
an overview of the operation of the aircraft within
the simulator.

The third section covers aircraft specifications and
limitations. The fourth section details emergency
procedures, the fifth normal operating procedures,
and the sixth and final section provides a wealth of
performance charts.

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.
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Introduction

Section 1 of this user guide covers the
information needed for successful installa-
tion. It also covers operation of our includ-
ed MVAMS utlility, as well as recommended
realism settings, mouse operation, and in-
structions for accessing support.
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System Requirements

SECTIONASINSTALRIATIONIZICONFIGURATION

The following requirements apply as a minimum
to successfully install, configure and operate the
MilViz 310R.

(Please note that your choice of scenery, location,
simulator settings and 3rd party utilities may place
additional demands on your simulation platform
and may affect your simulator experience.)

Supported Platforms:

+ Microsoft Flight Simulator X, Service Pack
2(SP2)

(Note: Service Pack 2 is required, aircraft may not
function correctly with Service Pack 1 or earlier.
The Acceleration expansion pack is fully supported
but not required.)

+ Microsoft Flight Simulator X, Steam Edition
+ Lockheed Martin Prepar3D, version 2
+ Lockheed Martin Prepar3D, version 3
+ Lockheed Martin Prepar3D, version 4

(Note: Our product is tested with and designed to
operate in the most recent updates to Prepar3D;
this includes all hotfixes available at date of re-
lease. For compatibility with any future updates
and hotfixes, please register for and visit our prod-
uct forums. Compatibility with future versions of
Prepar3D is not implied nor included.)

Supported Operating Systems:
+ Windows Vista

+ Windows 7
« Windows 10

1.2

Processor (CPU):
+ 2.4 GHz single core processor required (3.0

GHz, multiple core processor or better recom-
mended).

Video Card (GPU):

+ DirectX 11 compliant video card with a mini-
mum of 1024 MB video ram.

System Memory (RAM):

+ 4 GB RAM (minimum).

Hard Drive:

« 2.5 GB or greater free hard drive 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 MilViz 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: Version 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 MilViz 310R Redux.

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 select-
ing “Run as administrator”. The installer will run,
showing an initial welcome screen. Left click on
the “Next” button to continue.

SECTIONJASINSTALIATIONIZE'CONEIGURATION =3

Licence Agreement

S

S C310R Redux Installer v3.0 v3.180226 Setup  — - l 7

W License Agreement
M’Lv’z Please review the license terms before installing C310R Redux
MILITARY VISUALIZATIONE Installer v3.0 v3.180226.

Press Page Down to see the rest of the agreement.

[End User License Agreement: ~

[By purchasing the MilViz C310R Redux you are consenting to be bound by and agree to
the following:

IDOCUMENTATION: Full documentation for the C310R Redux is induded in the aircraft
(folder’s .. \Manuals subfolder. Please read the manuals before asking for support.

ICOPYRIGHT
ICopyright (c) 2018-2028 Miltary Visualizations (Milviz), MiViz retains FULL copyright on
lthe entre C310R Redux package.

1f you accept the terms of the agreement, dlick I Agree to continue. You must accept the
agreement to install C310R Redux Installer v3.0 v3.180226.

| <gak || 1agree | | cancel

This screen will allow you to view the end user license agreement. Please take the time to review
the included details. Clicking “lI 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.

Choose Simulator Version

W License Agreement
M’Lv’z Please review the license terms before installing C310R Redux
b LA Installer v3.0 v3. 180226,

® FSX or- FSXSE (Stand-Alone}

UNINSTALL C310R Redux Installer v3.0 (Select Sim
Version Firstl)

Milviz Installers v1.0.1

| <Back || next> | | cancel

The installer will automatically find all compatible simulator platforms on your system. Only com-
patible simulators will be displayed as options. (For example, the system in the screenshot only has
FSX installed.) Please note that you will be unable to select multiple simulators at once; to install

into multiple simulators, re-run the installer for each platform you wish to install to.
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Component Selection
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Install Location

L g

MILITARY VISHALIZATIONS

Check the components you want to install and uncheck the components you don't want to
install. Click Next to continue.

Select components to install:
Start Menu Shortcuts

Space required: 1.5 GB

Milviz Installers v1.0,1

<mock [ ext> Concel

-

Viz

MILITARY VISHALIZTATIONS

Setup wil install C310R Redux Installer v3.0 v3. 180226 in the following folder. To installin a
different folder, dlick Browse and select another folder. Click Install to start the installation.

Destination Folder
|I' FSX] r Browse...

Space required: 1.5 GB
Space available: 146.1GB

Milviz Installers v1.0,1

i | pem | [ oo

The various components that make up the installation may selected or
deselected at this screen, though we really don't recommend deselect-
ing any preselected components.

The next screen shown will display the location where the MilViz 310R
Redux will be installed.

This will be pre-filled out with the location of the simulator chosen in
Step 2. If you wish to change the location where the 310R is to be in-

stalled, you may do so by left clicking the “Browse” button and selecting
a different folder.

=
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Post Installation Tasks

- Be sure to turn your antivirus program back to it's
previous state. Also ensure to make sure that your
FSX or P3D directory is off-limits to any automatic
antivirus scanning. Failure to do this may resultin a
non-functioning simulator!

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

Updating your 310R

The MilViz 310R Redux is updated by one of two meth-
ods, with minor update notifications delivered through
the MVAMS application, and major update notification
being provided by your vendor.

To check for a minor update, open the MVAMS applica-
tion via the MVAMS icon which has been placed on your
desktop. If you do not see it, the MVAMS application
is installed to ‘C:\Users\(username)\AppData\Local\
MVAMS',

If a minor update for the 310R is available, a notification
will appear here. Click yes to begin the update process,
which largely mirrors the install process.

Major updates are beyond the scope of the MVAMS ap-
plication, however, and require a new version of the air-
craft to be downloaded and installed. Be sure to unin-
stall the previous version first, backing up any custom
files or liveries prior to doing so.

ECTIONASINS TALIPATIONRICONEIGURATION

W License Agreement
z Please review the license terms before installing C310R Redux
MILITARY VISBALIZATIONS Installer v3.0 v3.180226.

® FSX -or- FSX:SE (Stand-Alone

UNINSTALL C310R Redux Installer v3.0 (Select Sim
Version Firstl)

Milviz Installers v1,0.1

The MilViz 310R Redux may be uninstalled from a single simulator at a
time by re-running the installer.

Once the installer opens, you may select the simulator you wish to unin-
stall from, then select the checkbox which is highlighted in a nice sub-
dued yellow color and reads “UNINSTALL". Left click on the “Next” but-
ton to proceed with uninstalling the aircraft.

Note: Prior to uninstalling the aircraft, please be sure to back up any
customized files or custom liveries you have installed.
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MVAMS Overview & Operation

MVAMS stands for MilViz Addon Management Sys-
tem. It is a standalone application used by many
of our product releases which represents our us-
er-friendly solution to the growing complexity of
options and choices available within our aircraft.
It provides a central location to manage your air-
craft, as well as providing incremental update ca-
pabilities.

The MilViz 310R Redux installs (if not already pres-
ent) and fully integrates with the MVAMS applica-
tion, allowing the user to choose between differing
avionics options and start-up state.

Starting MVAMS

If this is your first MilViz product that includes the
MVAMS application, running the aircraft installer
will place a shortcut icon on your desktop. If this is
not your first MVAMS equipped MilViz product, the
shortcut icon may already exist on your desktop.

T

iy
Nt At

You may use this icon to open the MVAMS appli-
cation to configure your MilViz 310R Redux to your
liking. Immediately after your installation is com-
plete, the MVAMS application will also open auto-
matically.

Selecting Your Aircraft

When you open the MVAMS application, you are
presented with the instruction to select an ad-
don from the Quick Access menu. Clicking on the

SECTIONMSINSTALLATIONIRICONFIGURATION

top left icon will bring up visual icons of any your
installed MilViz addons which are integrated with
the MVAMS application. Your newly installed 310R
Redux will now be one of the available selections.

Configuring Avionics

The MilViz 310R Redux has some of the most com-
prehensive support for third party avionics in the
3D virtual cockpit that we've ever featured. At the
time of release, we support configurations that in-
clude the Flight1 GNS 430 & 530, the Flight1 GTN
750 and 650, the RXP 430 & 530, the NavStax Ben-
dix Radio Stack, and the REX/MilViz WX Advantage
Weather Radar.

To change between panel configurations, simply
select the desired choice from the dropdown se-
lection box and click the button ‘Save Defaults’.
(Note: If your simulator with this aircraft is active
while you access this menu, you will need to reload
your aircraft before you will see any change.)

It's important to note that while the REX/MilViz
WX Advantage Weather Radar is included with the
310R Redux, it is a product-locked version that will
only function with the 310R. All other third party
gauges referenced are not included with the 310R
Redux and must be purchased separately from
their respective publishers.

Loading Cold and Dark

To have the 310R Redux load in the simulator
forced to a ‘cold n’ dark’ state, select the checkbox
titled with this option. Click the button click the
button ‘Save Defaults’ to see this option reflected
in the simulator when the aircraft is first loaded.

Milviz Addon Management System

To begin, select an addon from
the Quick Access menu.

Milviz Addon Management System

Select an Addon

s =
de Havilland DIIC-2 Beaver

E\ l:w!‘4 z&/

T-50 Bobcat Bell UH-1C

Q Milviz Addon Management System

Cessna 310R

Select GPS Variant
Default >
Cold and Dark

Load Cold and Dark State

Click 'Save Defaults’ to save all current settings as default for this aircraft.

Save Defaults
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Realism Settings

The MilViz 310R Redux has been designed with the goal of replicating a high
level of accuracy in regards to operation and flight response. To this end, de-
velopment and testing have both been carried out using the highest realism
settings available within the simulator.

The realism settings within both Flight Simulator X and Prepar3D exist in order
to make simulated flying less of a chore, to remove some of the tasks which are
necessary in real life to ensure a safe and proper flight. We fully encourage the
use of many of these settings, if they help provide anyone with greater enjoy-
ment of flight simulation.

In consideration of the above, our recommended settings exist not as a strict
guideline, but as a means to ensure that the full level of accuracy available
within our 310R Redux may be experienced if desired. Without these recom-
mended settings in place, particularly in regards to the section which controls
the flight model, the aircraft may not perform as intended.

Realism Settings Overview

Flight Model

For the highest degree of realism, all sliders in the flight model section should
be set fully to the right. Any movement to the left might cause the aircraft to
become easier to fly at the expense of accuracy in regards to the intended
flight model.

Instruments and Lights

The MilViz 310R Redux has a sophisticated lighting system in place, so the “Pi-
lot controls aircraft lights” should be checked. “Enable gyro drift” and “Dis-
play indicated airspeed” add to the realistic operation of any aircraft within the
simulator, but may be left to user preference.

Crashes and Damage
The choices in this section may be left to user preference.

SECTIONASINSTALIATIONIZICONFIGURATION

!_ SETTINGS - REALISM -

Current realism settings: ’:l Display:Hying:tins

|Custom r“
-~ Crashes and
~ Flight model O Ignore crashes and damage
General: tmuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu@ @ Dstect crashes and damage
P-factor: Wmmuuuuuuuuuuuuuuuuuuuuuuuuuu@ E Aircraft stress causes damage
Torque: Wwwwwwww@ ?_1 Allaw collisions with ather aircraft
Syro: tmuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu@
-~ Engines
Crash talerance: tmuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu@
[7] Enable sutarnizture
easy realistic ] Unlimnited fuel
E[ Engine stress damages engine
~ Instruments and lights

E Pilat controls aircraft lights

Special Effects
m Enable gyro drift [ E G-effects }
0 Display trus sirspeed Flight controls
@ Display indicated airspeed { [ Autorudder J
-’

; J [ ver [ camce ok u

Suggested Realism Settings - FSX

Engines

“Enable automixture” should not be selected in order to allow for functionality
of the mixture lever. “Unlimited fuel” may be left to user preference, but dis-
abling does allow for simulating fuel management. “Engine stress damages en-
gine” may be left to user preference as well, but being present does introduce a
certain amount of risk for engine mismanagement (simulator default, FSX Ac-
celeration & Prepar3D only).

Special Effects

This may be left to user preference.

Flight Controls
“Autorudder” should be off so long as you have means to operate the aircraft
rudder via rudder pedals or a twist axis on your joystick.

=7
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Settings - Realism

| :

Graphics

Scenery - Alreraft stress causes damage

Lighting Allaw collisions with other aireraft-

Weather e Engines
Traffic L [] Enable automixture

7] Unlimited fuel
Simulation
Special effects
General . G-effects
- Instruments and lights
Sound Pilot controls aircraft lights Flight controls
Flight Path Bl ot (] Autorudder

Engine stress damages engine

Failures Attachments

Controls kit [ Ignore weight
[ Ignore forces

Realism
Time and Season

Weather

In-Game Configuration

There are no aircraft-specific configuration settings that directly affect the air-
craft while loaded in the simulator for the 310R Redux, but there may be menu
items for the third party avionics installed in the 310R, if such are installed and
that particular panel is loaded through the MVAMS application.

Mouse Operation

As per typical convention, all controls in the MilViz 310R Redux can generally
be operated by using the right or left mouse buttons, or in the case of levers,
by holding a mouse button and dragging the control. In some cases, the mouse
wheel may also be used for operating switches or controls.

SECTIONMSINSTALLATIONIRICONFIGURATION

CRASHES AND DAMAGE

FUGHT MODEL

gnore crashes and damage
Application

Detect crashes and damage
Information

[] vehicie stress causes damage

General
Sound i

[] Attow cotisions with other vehicles

Traffic P-factor _
Ignore avatar collision

Realism

Torque
ENGINES

Gy ["] Enable automixture

Display Crash tolerance

[~7] Engine stress damages engine

World Easy Realistic

Gttt SPECIAL EFFECTS

Weather B TRUMET s AN EOHES [7] visualize G-effects

[&] Pilot controls aircratt lights

FLIGHT CONTROLS
[~] Enable gyro drift

splay true airspeed [ Use Autorudder

isplay indicated airspeed ATTACHMENTS
Key Assignments

[ Ignore weight

Axis Assignments
[ Ignore forces

Calibration

Other

Product Support

We are deeply committed to the satisfaction of our customers. If you encoun-
ter any issues with any of our products, require installation assistance, or just
have a general question, we encourage you to visit our forums at http:/milviz.
com/forum/.

Support forums for our individual products are restricted to owners of that
product. To register for a specific support forum, please contact oisin@milviz.
com for registration information and details. Please note that proof of pur-
chase will be required.

{128
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Section 2

Operating the MilViz 310R

Table of Contents
Introduction

Cabin Overview
Pilot’s Side Switch Panel
Lower Switch Panel
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Artificial Horizon
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Introduction

Section 2 of this user guide covers the
basics of operating the systems and con-
trols of the MilViz 310R Redux within the
simulator environment.

This section will make frequent refer-
ence to the use of the left and right mouse
buttons and wheel as a means of interact-
ing with the various controls in the 310R.
In all cases, for the function to work as
described, the pilot must first hover the
mouse pointer over the associated system
or switch.
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Cabin Overview

The 310R 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 both for those who de-
sire a relaxing flight in an elegant aircraft, or for
those learning the ins and outs of flying a twin.

The MilViz 310R is equipped with dual flight con-
trols and is flyable from either the pilot’s or the co-
pilot's position. However, the left hand yoke does
feature additional controls for the autopilot which

SECTION2E0PERATINGITHEMILVIZIS10R

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

Sweeping from left to right through the 310R
cabin:

The electrical and circuit panel is located on
the left side of the cabin, beside the pilot's seat.
This contains the avionics master switch, exterior
and interior lighting controls, as well as the deicing
switches. (The circuit breakers are non-operable).

Next is the flight instrument panel, located in
the upper left panel, above the yoke. It contains
the following instruments: Airspeed Indicator, Ar-
tificial Horizon, Altimeter, Turn and Bank Indicator,
Horizontal Situation Indicator (HSI), and the Ver-
tical 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 temperature gauges.
Above the EDM-700 gauges is a DME Indicator.

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

MILVIZ 310R CABIN LAYOUT

252
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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 Bat-
tery Switch, the Right Alternator Switch, followed
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-
ture levers to control the left and right engines in-
dependently. Bottom aft on the pedestal are the
trim wheels for roll and yaw control, while the El-
evator 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
in the 310R.

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.

SECTION2E8OPERATINGTHEIMILVIZIST0R

Pilot’'s Side Switch Panel

A S
Th 7h

- vh
£/ AUX PUMP. = b

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-lcing
Switches should be
used when there ex-
ists the risk of flight
into icing conditions
within the simulator.
Although the simulator
does not provide vis-
ible ice accumulation,
it will negatively effect
flight  characteristics.
A two position switch
for ON (up)/OFF (down)
operation, the switch is
toggled 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
upwards with the LEFT
MOUSE BUTTON and
downwards with the
RIGHT MOUSE BUTTON,
through down (retract-
ed), middle (extended)
and up (lights on).

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 Master Battery 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 sucessfully run-
ning.

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

The four Magneto Switches, lo-

cated on the right side of this panel
and protected from unintended opera-
tion by a steel guard bar, allow for power
to be fed to the spark plugs. The left and
right engines each feature a Left and
Right Magneto Switch.

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

SECTION2E80PERATINGITHEMILVIZIST0R

The two Auxiliary Fuel Pump

Switches on the left side of this
panel are both three position switches,
toggled upwards with the LEFT MOUSE
BUTTON and downwards with the
RIGHT MOUSE BUTTON, through down
(LOw), middle (OFF) and up (HIGH).

Lower 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.

2.4

R

RIGHT ENGINE

MAGNETOS

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 momentary
switch that is spring loaded to the cen-
ter (OFF) position. To prime the left en-
gine, click and hold the switch with the
LEFT MOUSE BUTTON. To prime the
right engine, click and hold 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
electrical indicator and test system.
The rotary switch to the left of the indi-
cator 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 clockwise, click
the RIGHT MOUSE BUTTON. To rotate
the switch counter-clockwise, click the
LEFT MOUSE BUTTON.

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 in-
dicator, the system also has two warn-

ing lamps which illuminate when the
aircraft detects alternator failure or in-
adequate alternator power generation.
These lights can sometimes illuminate
when the engine is idling at an RPM in-
sufficient to provide optimal alternator
power output.

With the left alternator switch disen-
gaged, you can reference the left al-
ternator failure light to confirm it is
not supplying system power. The same
relationship exists for the right alter-
nator switch and light. If during flight
operations with the alternator switches
engaged, and an alternator light illumi-
nates, you should assume that alterna-
tor has failed and troubleshoot with the
wafer switch to isolate and measure
that alternator’s power output.
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Artificial Horizon / Attitude Indicator

Featured in the 310R on the center top
of the flight instrument panel is the Ar-
tificial 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 condi-
tions (IMC).

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

The instrument features a fixed yellow
waterline which can be adjusted up or
down manually by the pilot using the
knob located at the bottom of the in-
strument. The “card” behind the water-
line 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 instru-
ment. 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 in-
sufficient vacuum pressure to operate
the gyroscope, it displays a red flag to
alert the pilot that the instrumentis un-
reliable.

To set the waterline on the Artificial Ho-
rizon, the pilot should use the rotate the
knob to manually adjust the waterline
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 conditions
(VMCQ), with reference to the actual ho-
rizon.
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Horizontal Situation Indicator (HSI)

The Horizontal Situation Indicator (HSI) in the 310R, lo-
cated 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 num-
ber two (NAV 2) navigational systems.

The toggle switch located immediately below the HSI
allows the pilot to select which navigation system is
supplying input to the HSI. This two position switch is
toggled with the LEFT MOUSE BUTTON.

On the HSI, the current aircraft heading is shown on
the rotating compass card underneath the upper lub-
ber line, which is stationary. The course indicating ar-
rowhead 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
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the course indicating arrow shows the reciprocal of the
currently set course.

The course deviation bar operates with a VOR/LOC
navigation receiver to indicate either left or right devi-
ations from the selected course. On an instrument ap-
proach, 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 stand-
by magnetic compass and is interconnected with the
autopilot which is capable of following the heading se-
lect bug when engaged in Heading Mode. Please refer
to the included standalone documentation for opera-
tion 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 either the
LEFT or RIGHT MOUSE BUTTON or the MOUSE WHEEL
to rotate the heading bug clockwise or counter-clock-
wise. To sync the heading bug with the current aircraft
heading, click the heading input knob with the MOUSE
WHEEL BUTTON.

When the Heading Mode is engaged on the autopilot
and the heading bug does not match the aircraft head-
ing, or if Heading Mode is already engaged on the au-

topilot 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 de-
pending on which is the shortest turn to the heading
indicated by the bug.

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.

Important: When the 310R is outfitted with GPS navi-
gational equipment, only NAV 1is capable of receiving a
GPS navigational input. This is due to a limitation within
the simulator. NAV 2 may be used in conjunction with
a GPS as well, but the device must be set to VLOC in
order for the HSI to properly display the navigational
information.
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Autopilot

New to the Redux version, the MilViz 310R features
an in-depth, custom coded autopilot that over-
comes much of the limitations involved with the
default unit.

Inspired by a very common real world unit, func-
tionality is nearly a perfect match, allowing us to
present an even higher fidelity experience then
what was previously possible.

It is beyond the scope of this user guide to go into
full detail regarding use; as such, a separate man-
ual for the autopilot has been included with your
310R.

We encourage our pilots to read that document

completely in order to gain understanding about
the proper use of this equipment.

CWS, Pitch Trim & A/P Disconnect

The autopilot installed in the 310R integrates a few
extra features that are specific to this particular
implementation.

Control Wheel Steering (CWS) is installed into the
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310R and controlled via a button toggle located on
the left grip of the left hand yoke. The button is a
momentary switch that toggles CWS on or off via
clicking the LEFT MOUSE BUTTON.

The Control Wheel Steering function is also linked
to the Tail Hook (up/down) command in the simu-
lator, allowing it to be assigned to a joystick / yoke
button or a key command.

With CWS engaged, the pilot is able to change the
airplane heading directly though rotation of the
yoke while the autopilot is engaged, with the air-
plane holding the new heading when the yoke is
released.

APitch Trim switch is also located on the same side
of the left hand yoke; this is a three position mo-
mentary switch that is spring loaded to the middle
position. To apply negative (nose down) pitch, click
the switch with the RIGHT MOUSE BUTTON; to ap-
ply 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

’[

Control Wheel Steering

Autopilot Disconnect /
Trim Interrupt ~
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Engine Instrumentation

The Manifold Pressure (MP) gauge features indepen-
dently operating needles for the left and right engines
and displays the amount of air pressure that each en-
gine is sucking through the throttle manifold aft of the
venturi. When the engines are shut down, the MP dis-
played is equal to the outside air pressure. When the
engines are running, then the MP value displayed is af-
fected 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 reduces
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 out-
side air pressure. Since this 310R is not turbocharged,
the manifold pressure will reduce as the airplane climbs
even if the throttles are fully opened. Manifold pres-
sures 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 MilViz
310R features constant speed propellers. Therefore,
the RPM can be adjusted by the pilot using the associ-
ated propeller condition levers located on the throttle
quadrant. Full RPM is reached by the pilot moving the
prop condition levers fully forward. The propeller 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 le-
Vers.

2:8

OIL PSI

CYL OIL
C-F

Each engine has its associated Cylinder Head Tem-
perature (CHT) and Qil Temperatur 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 refer-
ence the oil pressure gauge to ensure proper flow of oil
through the engine. If no increase to the normal range
is seen immediately after start, the engine should be
shut down as soon as possible to avoid possible sei-
zure.

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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The Exhaust Gas Temperature (EGT) gauge measures

the temperature of the exhaust gases immediately af-
ter 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.

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 pres-
sure increases, fuel will need to be enriched by moving
the mixture lever forward. The asterisks located on the
EGT gauge can be referenced to help determine opti-
mal fuel mixture.
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The Euel 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 mixture levers to obtain a flow reading in the green
upper 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.
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EDM 700 Digital Engine Temperature Gauge

The MilViz 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 instru-
ment panel, are an advanced gauge which display a bar
graph of Exhaust Gas Temperature (EGT) for each of
the six cylinders, the “T" average Exhaust Gas Temper-
ature 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 (Step) will display the EGT temperature
for each cylinder in the left digital readout, as well as
the “T" average EGT. The right button (LeanFind) is
used to engage automatic search for peak EGT. Both
buttons are operated with the LEFT MOUSE BUTTON.

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.

The major function of the Digital Engine Temperature
gauge is to allow the pilot to lean or enrich the mix-
ture so that fuel/burn ratio is maximized, while at the
same time allowing the cooling effect of rich mixture
settings.

The instructions for usage of the EDM 700 Digital En-
gine Temperature Gauge is as follows:

1. When starting the engine, advance the mixture
levers to FULL RICH.

2. During climb, slowly pull back the mixture levers
until the fuel flow gauge indicates approximately
18 GPH.
a. If operating from a high altitude airfield or
climbing above 8000 feet, you may need to
lean further.

3. Upon attaining cruise altitude, slowly pull back
the throttle levers to cruise manifold pressure.

4. Click the LeanFind button with the LEFT MOUSE
BUTTON to start the automatic process.

5. Slowly lean mixture, while watching the EDM
700's EGT display. When peak EGT is reached,
the display will ‘lock’ on the peak EGT for the
hottest cylinder, and will display a bar above the
cylinder number.

6. Click the LeanFind Button with the LEFT MOUSE
BUTTON to turn the function off. The display
will automatically lock to the “T” column, which
displays the average EGT for all cylinders in the
left digital display.

7. By advancing the mixture levers, slowly enrich
the mixture to a temperature 20 degrees lower
than that of the peak EGT point. For example, if
peak EGT is 1640 degrees, enrich the mixture
until EGT reads 1620 degrees.

For greatest ECONOMY, the best EGT setting will be 20
degrees Rich of Peak (ROP). This should resultin anin-
dicated fuel flow in the range of approximately 12 to 13
GPH between 6500" and 8500’ for the engines in the
310R.

For greatest PERFORMANCE, the best EGT setting will
be found at 60 degrees Rich of Peak. This should result
in a fuel flow in the range of 15 to 18 GPH.

Important Notes:

1. Forany leaning operations to work within the
simulator, it is critical that the setting labelled
‘Automixture’ is turned OFF. If this setting is left
on, the simulator will adjust the mixture on it's
own and the aircraft engines will not respond to
user adjustment of the mixture levers.

2. Due to simulator limitations, cylinder #5 will al-
ways have the ‘hottest’ EGT. This means that in
step 5, the display will always ‘lock’ on the same
cylinder, #5.
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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 mixture levers control how much fuel is sent to the
fuel injectors and is used by the pilot to adjust the fuel
quantity so that as the aircraft climbs or descends, the
optimal ratio of fuel to air is maintained. Only at the op-
timal ratio is best possible quality of fuel ignition in the
pistons maintained. As the plane climbs, the air gets
thinner, which requires reducing fuel flow to the injec-
tors (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,
rotate the mixture lever aft. To enrich the mixture, rotate
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

The Concept

Feathering (rotating the blades parallel to the air-
flow) the propeller on a dead engine is absolutely
vital. If this is not done, the airflow will cause the
propeller to continue to rotate.

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.

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 situa-
tions.

The solution is to eliminate as much induced drag
as possible by stopping the propeller rotation. To
accomplish this, the propeller is feathered by pull-
ing the propeller condition levers full aft, causing
the propeller blades to rotate to a fully coarse set-
ting parallel to the airflow. This reduces the aero-
dynamic force of the passing air so that the pro-
peller no longer windmills.
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Simulator Implementation

Unfortunately, due to limitations within the simu-
lator, there is no way to directly model propeller
feathering merely using the propeller condition
levers in the virtual cockpit. By default, the levers
stop at the minimum (non-feathered) propeller
pitch position in order to prevent unintentional
feathering by the pilot. This ‘feature’ exists when
accessing prop levers within the virtual cockpit
with the mouse, or when using an external throttle
quadrant.

The MilViz 310R has implemented a different
method that strives for a more complete and real-
istic response.

When using a controller and moving the propeller
lever fully aft, the corresponding propeller lever in
the virtual cockpit will only move to the DEC po-
sition, which represents the minimum non-feath-
ered propeller pitch. To move the propeller levers
further aft to the FTR or feathered position, you
may proceed as follows:

1.  HOVER the mouse pointer over the aft third of
the prop condition lever knob for the propeller
you wish to feather.

2. While hovered over the aft third of the knob,
click the RIGHT MOUSE BUTTON. This will im-
mediately cause the prop condition lever to
move fully aft into the feathered position on the
virtual throttle quadrant and more importantly,
the propeller blades for that engine will go to the
fully feathered pitch position.

3. To quickly un-feather the propeller, click the
same aft third location on the knob with the
RIGHT MOUSE BUTTON while the propeller lever
is in the feathered position.

7

|
Prop 1 Feather Switch (off)

LINEIR

Prop 1 Feather Switch (Feathered)
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Fuel Systems

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

The airplane has a two main fuel tanks, often re-
ferred to as ‘wingtip’ or ‘tip’ tanks. Each 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 us-
able 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 MilViz 310R features a pair of fully realistic fuel
switches and placards located immediately aft of
the pedestal. The left fuel switch controls the fuel
flow for the left engine, and the right fuel switch
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 below the switch and indicated by
the tapered end of the switch handle.

To rotate the LEFT fuel switch CLOCKWISE, click on
the switch with the RIGHT MOUSE BUTTON. To ro-
tate the LEFT fuel switch COUNTER-CLOCKWISE,
click on the switch with the LEFT MOUSE BUTTON.

To rotate the RIGHT fuel switch CLOCKWISE, click
on the switch with the LEFT MOUSE BUTTON. To
rotate the RIGHT fuel switch COUNTER-CLOCK-
WISE, click on the switch with the RIGHT MOUSE
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BUTTON.

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)

Qoo

When the switch is rotated to a new position, an
audible sound effect should be heard.

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 se-
lected 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 remain-
ing 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 quantity in the main tanks, click and
hold the switch with the LEFT MOUSE BUTTON. To
temporarily display the fuel quantity in the auxil-
iary tanks, click and hold the switch with the RIGHT
MOUSE BUTTON. Upon releasing the button, the
quantity gauge will revert to displaying the quan-

tity in the tank selected by the fuel switch.

The indicator lamps to either side of the switch will
iluminate when the pilot has selected the auxiliary
fuel tank for the associated engine.

Warning lamps will illuminate to notify the pilot of
low fuel quantity in the selected tank. All lamps are
of the push-to-test type.
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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 locat-
ed in the rear section of each engine
nacelle, underneath the prominent

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

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 rotate the MOUSE
WHEEL DOWN or aft.

To open the cowl flaps, place the
mouse cursor over the cowl flap
handle for the cowl flap you wish
to adjust, then rotate the MOUSE
WHEEL UP or forward.

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

The MilViz 310R features an oper-
able main cabin door, as well as an
animated baggage door and left and
right wing locker doors. The nose
baggage door is not animated.

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.

To operate the main cabin door from
the outside, or to open or close the
baggage or wing locker doors, use
the keyboard combination SHIFT+E,
followed in quick succession by the
numbers 1, 2, 3 or 4.

Door Seal Operation

The 310R features an operating in-
flatable door seal with an authentic

sound effect for inflation and defla-
tion.

The Door Seal Switch is located on
the right side front panelandis a two
position toggle switch for ACTIVATE
(up) / OFF (down) operation, toggled
with the LEFT MOUSE BUTTON.

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.

2214



310RIUSERIGUIDE

Hiding the Yokes

A common issue within the simulator is that it's possible for the yoke to ob-
scure 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 the LEFT MOUSE BUTTON where the yoke shaft meets
the panel. To show the yoke again, simply click in the same location.
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[ Hlde Pilot's Yoke [2

CESSNA

2D Popup Throttle Quadrant

For flexibility or ease of use, the 2D popup Throttle Quadrant panel that existed
in the original version of the 310R has been retained for the 310R Redux.

This panel can be shown with the key combination SHIFT+2, or through the
simulator’'s menu system.

It allows mouse access to the throttle, propeller and mixture levers, as well as
the elevator trim wheel and fuel tank controls.
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Avoinics / GPS

As mentioned in the MVAMS overview
in this manual, the MilViz 310R con-
tains the widest array of choice for
panel layouts and 3rd party avionics
support that we've ever offered in one
of our products.
We provide panel layouts, selectable
through our MVAMS utility, for the fol-
lowing configurations:

Default-based GNS 530 + GNS 430

Flight1 GNS 430 (x2)

Flight1 GNS 530 + GNS 430

Flight1 GTN 650 (x2)

Flight1 GTN 750 + GTN 650

Flight1 GTN 750 + default-based
GNS 430

RealityXP GNS 430 (x2)

FLIGHT/]

SOFTWAIRE

RealityXP GNS 530 + GNS 430
NavStax Radio Navigation Stack

Free Radio (blank panel for imple-
menting your own 2D gauges)

In addition, each one of the above is
also selectable as a separate choice
outfitted with the REX/MilViz WX Ad-
vantage Weather Radar.

Important: All options except for the
first (Default-based GNS 530 + GNS
430) and the last (Free Radio) require
ownership of the corresponding 3rd
party gauges, which are not included
in the MilViz 310R Redux.

4Reality”” |

REX SIMULATIONS

SECTION2EOPERATINGTHEMILVIZIS10RS 2216

Special Features

(Important: These features are
compatible with Prepar3D 4.x

only.)

We are pleased to offer the brand
new TrueGlass and ReallLight
technologies in the MilViz 310R
Redux.

Licensed from TFDi Design, these
stunning technologies allow for a
more immersive experience in Pre-
par3D 4.x.

TrueGlass allows advanced rain,
ice, and condensation effects to
appear on the cockpit windows,
while ReallLight provides beautiful
and adjustable night lighting to the
aircraft.

14 TrueGlass
Reallight
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Section 3

Specifications & Limitations INTRODUCTION

Section 3 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
Table of Contents specifications and limitations are not reproduced

here as some areas are simply not applicable with-

Introduction 3-1 in the simulator, nor are they of great interest for
general reading.
Specifications 3-2
Engines 3-2 Also included in this section is a very useful
Propellers 3-2 list of the symbols, abbreviations and terminology
Maximum Certified Weights 3-2 used throughout the rest of this user guide.
Standard Airplane Weights 3-2
Specific Loadings 3-2
Abbreviations & Terminology 3-3
General Airspeed Terminology
and Symbols 3-3
Meteorological Terminology 3-3
Power Terminology 3-4
Airplane Performance and
Flight Planning Terminology 3-4
Limitations 3-5
Airspeed Limitations 3-5
Engine Limitations 3-5
Weight Limits 3-6
Maneuver Limits 3-6
Flight Load Factor Limits 3-6
Flight Crew Limits 3-6
Operation Limits 3-6
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ENGINES
Number of Engines:

Engine Type:

Horsepower:

PROPELLERS

Number of
Propellers:

Number of Blades:
Propeller Diameter:

Propeller Type:

Blade Range:

2

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 hydrauli-
cally 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:

5535 pounds

5500 pounds

5400 pounds

4900 pounds

SECTIONSERSPECIFICATIONS&ILIMITATIONS

(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: 3358 pounds
Maximum Useful Load: 2177 pounds

SPECIFIC LOADINGS

Wing Loading:
Power Loading:

30.73 pounds per square foot
9.65 pounds per horsepower

SYMBOLS, ABBREVIATIONS AND TERMINOLOGY
GENERAL AIRSPEED TERMINOLOGY AND 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.

SECTION3-JSPECIFICATIONS RILIMITATIONS!

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:
4. The airis a dry perfect gas;
5. The temperature at sea level is 15° Celsius (59°
Fahrenheit);

5235
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OAT

Pressure
Altitude

Wind

6. The pressure at sea level is 29.92 inches Hg. (1013.2
mb);

7. 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.

Qutside 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 tail-
wind 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.

SECTIONSERSPECIFICATIONS&ILIMITATIONS

AIRPLANE PERFORMANCE AND 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.

S24
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Limitations

AIRSPEED LIMITATIONS
(See figure 3.2).

(FIGURE 3-2) AIRSPEED LIMITATIONS TABLE

SECTIONISERSPECIEICATIONSIZICIMITATIONS

Cruising Speed
Vno (Knots

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
Speed VMCA (Knots) 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 | This speed delivers the greatest
Rate~of-Climb Speed gain in altitude in the shortest
Vy (Knots) possible time with one engine

inoperative at sea level, stan-
dard day conditions and 5500
pounds weight.

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.

(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:
e. Maximum power for all operations (All Altitudes)

Max. Max.
Engine Manifold Head 011
RPM Pressure Time Temp. Temp.

(°F) | CF
2700 Full Throttle Continucus 460 240

Powerplant Instrument Markings:

a. Tachometer:
(1) Normal Operating 2100 to 250 RPM (Green Arc)
(2) Maximum 2700 RPM (Red Radial)
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b. Manifold Pressure:
(1) Normal Operating 15.0 to 24.5 Inches Hg. Manifold Pressure (Green
Arc)

c. Oil Temperature:
(1) Normal Operating 75 to 240°F (Green Arc)
(2) Maximum 240°F (Red Radial)

d. Qil 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: 5500 Pounds

Maximum Landing Weight: 5400 Pounds

Maximum Zero Fuel Weight: 4900 Pounds
Maximum Weights in Baggage Compartments:
a. Leftand Right Wing Lockers - 120 pounds each.
(1)  If optional wing locker tanks are installed, change item ‘a’ to 40
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.

SECTIONSERSPECIFICATIONS&ILIMITATIONS

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 pilots.

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.

S26)
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Section4

Emergency Procedures

Table of Contents
Introduction
Abbreviated Checklist

Engine Inoperative Procedures
Engine Securing Procedure
Engine Failure During Takeoff
Speed Below 92 KIAS
Engine Failure During Takeoff
Speed Above 92 KIAS
Engine Failure During Flight
Speed Above VMCA
Engine Failure During Flight
Speed Below VMCA
Engine Inoperative Landing
Engine Inoperative Go-Around
Airstart
Both Engines Failure

Fire Procedures
Fire on the Ground
Inflight Wing or Engine Fire
Inflight Cabin Fire or Smoke

Emergency Descent Procedures
Preferred Procedure
In Turbulent Conditions

Emergency Landing Procedures
Forced Landing (With Power)
Forced Landing (Power Loss)
Landing With Flat Main Gear Tire
Landing With Defective Main Gear
Landing With Flat Nose Gear Tire

4-1

4-2

4-2
4-2

Landing With Defective Nos
Spins
Amplified Procedures
Single Engine Airspeeds
Air Minimum Control Speed

Recommended Safe
Single-Engine Speed

Best Single-Engine Angle-of-Climb

Speed

Best Single-Engine Rate-of-Climb

Speed

Engine Inoperative Procedures

Engine Failure After Takeoff
Engine Overspeed
Maximum Glide

SECTION4S3EMERGENCY,PROCEDURES

421

INTRODUCTION

Section 4 of this user guide describes the rec-
ommended procedures for emergency situations
in an abbreviated checklist form, as well as par-

e Gear 4-5 tially including the amplified procedures.

4-5 Listed emergency procedures are for edu-
cation only and do not imply additional fail-

4-5 ure capabilities within the aircraft above
that provided by the default simulator.

4-5

4-5

4-6

4-6

4-6

4-6

4-6

4-6

4-6
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Emergency Procedures
Abbreviated Checklist

NOTE

This Abbreviated Emergency Procedures Checklist is in-
cluded in this User Guide as a replacement for the Ampli-
fied Emergency Procedures Checklist.

Normally, use of the Abbreviated Emergency Procedures
Checklist would not be used until the flight crew has be-
come familiar with the airplane and systems. However,
the Amplified Procedures in this User Guide is limited to
discussion of emergency situations only.

SECTIONAS3FMERGENCY,PROCEDURES

ENGINE INOPERATIVE PROCEDURES
ENGINE SECURING PROCEDURE

-—

Throttle - CLOSE.
Mixture - IDLE CUT-OFF.

Propeller - FEATHER.

Fuel Selector - OFF (Feel For Detent).
Auxiliary Fuel Pump - OFF.

Magneto Switches - OFF.

Propeller Synchrophaser - OFF (If Installed).
Alternator - OFF.

Cowl Flap - CLOSE.

0@ N O AKN

ENGINE FAILURE DURING TAKEOFF
SPEED BELOW 92 KIAS

Procedures in the Abbreviated Checklist portion of
this section outlined in black [__] are immediate-
action items and should be committed to memory.

1. Throttles - CLOSE IMMEDIATELY.
2. Brakes - AS REQUIRED.

ENGINE FAILURE AFTER TAKEOFF
SPEED ABOVE 92 KIAS WITH GEAR UP OR IN TRANSIT

1. Mixtures - AS REQUIRED for flight altitude.
Propellers - FULL FORWARD.

Throttles - FULL FORWARD.

Landing Gear - CHECK UP.

Inoperative Engine - DETERMINE:

a. Throttle - CLOSE.

b. Mixture - IDLE CUT-OFF.

c. Propeller - FEATHER.

I NEAEN

6. Establish Bank - 5° toward operative engine.
7. Wing Flaps - UP, if extended, in small incre-
ments.
Climb To Clear 50 Foot Obstacle — 92 KIAS.
9. Climb At One Engine Inoperative
Best Rate-of-Climb Speed -
106 KIAS at sea level; 94 KIAS at 10,000 feet.
10. Trim Tabs - ADJUST 5° bank toward operative
engine with approximately % ball slip indicated
on the turn and bank indicator.
1. Cowl Flap - CLOSE (Inoperative Engine).
12. Inoperative Engine - SECURE as follows:
a. Fuel Selector - OFF.
b. Auxiliary Fuel Pump - OFF.
c. Magneto Switches - OFF.
d. Alternator - OFF.
13. As Soon As Practical -

®

LAND.

ENGINE FAILURE DURING FLIGHT
SPEED ABOVE YMcC,

1. Inoperative Engine - DETERMINE.

2. Operative Engine - ADJUST as required.

Before Securing Inoperative Engine:

3. Fuel Flow - CHECK. If deficient, position auxiliary|
fuel pump to ON.

4. Fuel Selectors - MAIN TANKS (Feel For Detent).

5. Fuel Quantity - CHECK.

(FIGURE 4-1) SINGLE-ENGINE AIRSPEEDS FOR SAFE OPERATION

Conditions:
1. Takeoff Weight 5500 Pounds
2. Landing Weight 5400 Pounds

3. Standard Day, Sea Level

(Wing Flaps UP) . .
(Wing Flaps UP) . .

(1) Air Minimum Control Speed .
(2} Intentional One Engine Inoperative Speed . . ..
(3) One Engine Inoperative Best Angle-of-Climb Speed

(4) One Engine Inoperative Best Rate-of C11mb Speed

80 KIAS
92 KIAS

95 KIAS
106 KIAS

. . + . - . - - .

4.2
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6. Qil Pressure and Oil Temperature - CHECK.
7. Magneto Switches - CHECK ON.
8. Mixture - ADJUST until evidence of engine fir-
ing. Continue to adjust for smooth operation.
9. Inoperative Engine - SECURE.
a. Throttle - CLOSE.
b. Mixture - IDLE CUT-OFF.
c. Propeller - FEATHER.
d. Fuel Selector - OFF (Feel For Detent).
e. Auxiliary Fuel Pump - OFF.
f. Magneto Switches - OFF.
g. Propeller Synchrophaser - OFF (If Installed).
h. Alternator - OFF.
i. Cowl Flap - CLOSE.
10. Operative Engine - ADJUST.

a. Power - AS REQUIRED.

b. Mixture - AS REQUIRED for flight altitude.

c. Fuel Selector - AS REQUIRED (Feel For
Detent).

d. Auxiliary Fuel Pump - ON.

e. Cowl Flap - AS REQUIRED.

f.  Trim Tabs - ADJUST 5° bank toward opera-
tive engine with approximately % ball slip
indicated on the turn and bank indicator.

g. Electrical Load — DECREASE to minimum
required.

h. As Soon As Practical - LAND.

ENGINE FAILURE DURING FLIGHT

SPEED BELOW "McA

1. Rudder - APPLY towards operative engine.

2. Power - REDUCE to stop turn.

3. Pitch Attitude - LOWER NOSE to accelerate
above YMC,.

4. Inoperative Engine Propeller - FEATHER.

5. Operative Engine - INCREASE POWER as air-
speed increases above VMCA.

6. Inoperative Engine - SECURE.

7. Trim Tabs - ADJUST 5° bank toward operative
engine with approximately % ball slip indicated
on the turn and bank indicator.

8. Operative Engine Cowl Flap - AS REQUIRED.

SECTION4S3EMERGENCY,PROCEDURES

ENGINE INOPERATIVE LANDING

1.

PN A NN

M.

Fuel Selector - MAIN TANK (Feel For Detent).
Auxiliary Fuel Pump - ON (Operative Engine).
Alternate Air Control - IN.

Mixture - AS REQUIRED for flight altitude.
Propeller Synchrophaser - OFF (If Installed).
Propeller - FULL FORWARD.

Approach - 106 KIAS with excessive altitude.
Landing Gear - DOWN within gliding distance of
field.

Wing Flaps - DOWN when landing is assured.

. Speed - DECREASE below 93 KIAS only if land-

ing is assured.
Air Minimum Control Speed - 80 KIAS.

ENGINE INOPERATIVE GO-AROUND

423

6. Propeller - FULL FORWARD.

7. Propeller - RETARD to detent when propeller

reaches 1000 RPM.

Auxiliary Fuel Pump - LOW.

9. Mixture - AS REQUIRED.

10. Power - INCREASE after cylinder head tempera-
ture reaches 200°F with gradual mixture enrich-
ment as power increases.

1. Cowl Flap - AS REQUIRED.

12. Alternator - ON.

o

BOTH ENGINES FAILURE DURING CRUISE FLIGHT

1. Wing Flaps - UP.
Landing Gear - UP.

Propellers - FEATHER.

SPEED ABOVE 92 KIAS

1. Throttle - FULL FORWARD.

2. Mixture - AS REQUIRED for flight altitude.

3. Positive Rate-of-Climb - ESTABLISH.

4. Landing Gear - UP.

5. Wing Flaps — UP, if extended.

6. Cowl Flap - OPEN.

7. Climb at One Engine Inoperative
Best Rate-of-Climb Speed -

106 KIAS at sea level; 94 KIAS at 10,000 feet.

8. Trim Tabs - ADJUST 5° bank toward operative
engine with approximately % ball slip indicated
on the turn and bank indicator.

AIRSTART
Airplanes Without Optional Propeller Unfeathering
System:

1. Auxiliary Fuel Pump - CHECK OFF. If ON or LOW,
purge engine by turning OFF auxiliary fuel pump,
mixture to IDLE CUT-OFF, throttle full open,
magneto switches OFF, and rotating engine 15
revolutions with starter.

2. Magneto Switches - ON.

3. Fuel Selector - MAIN TANK (Feel For Detent).

4. Throttle - FORWARD approximately one inch.

5. Mixture - AS REQUIRED for flight altitude.

Cowl Flaps - CLOSE.

Airspeed - 1M1 KIAS.

Landing - Refer to FORCED LANDING (Complete
Power Loss) in this section.

oo ale

FIRE PROCEDURES

FIRE ON THE GROUND (ENGINE START, TAXI AND
TAKEOFF WITH SUFFICIENT DISTANCE REMAINING TO
STOP)

1.  Throttles - CLOSE.

Brakes - AS REQUIRED.

Mixtures - IDLE CUT-OFF.

Battery - OFF (Use Gang Bar).

Magnetos - OFF (Use Gang Bar).

Evacuate airplane as soon as practical.

ol s o

INFLIGHT WING OR ENGINE FIRE

1. Both Auxiliary Fuel Pumps - OFF.

2. Appropriate Engine - SECURE.

Throttle - CLOSE.

Mixture - IDLE CUT-OFF.

Propeller - FEATHER.

Fuel Selector - OFF (Feel For Detent).
Magnetos - OFF.

Propeller Synchrophaser - OFF (If Installed).
Alternator - OFF.

Cowl Flap - CLOSE.

Sa@ moloo oo
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3. Cabin Heater - OFF.

4. Land and evacuate airplane as soon as practical.

INFLIGHT CABIN ELECTRICAL FIRE OR SMOKE

Electrical Load - REDUCE to minimum required.
Attempt to isolate the source of fire or smoke.
Wemacs - OPEN.

Cabin Air Controls - OPEN all vents including
windshield defrost. CLOSE if intensity of smoke
increases.

N

5. Land and evacuate airplane as soon as practical.

EMERGENCY DESCENT PROCEDURES
PREFERRED PROCEDURE

1. Throttles - IDLE.

2. Propellers - FULL FORWARD.

3. Mixtures - ADJUST for smooth operation with
gradual enrichment as altitude is lost.

Wing Flaps - UP.

Landing Gear - UP.

Moderate Bank - INITIATE.

Nfo o &

Airspeed - 220 KIAS.

IN TURBULENT ATMOSPHERIC CONDITIONS

1. Throttles - IDLE.

2. Propellers - FULL FORWARD.

3. Mixtures - ADJUST for smooth operation with
gradual enrichment as altitude is lost.

Wing Flaps - DOWN 35°.

Landing Gear - DOWN.

Moderate Bank - INITIATE.

Nfo o

Airspeed - 138 KIAS.

EMERGENCY LANDING PROCEDURES
FORCED LANDING (WITH POWER)
1. Landing Site - CHECK. Overfly site at 100 KIAS
and 15° wing flaps.
2. Landing Gear - DOWN if surface is smooth and
hard.
a. Normal Landing - INITIATE. Keep nosewheel
off ground as long as practical.

SECTION4S3EMERGENCY,PROCEDURES

Landing Gear - UP if surface is rough or soft.
Approach - 100 KIAS with 15° wing flaps.
All Switches Except Magnetos - OFF.
Cabin Door - UNLATCH prior to flare-out.
Mixtures - IDLE CUT-OFF.

Magneto Switches - OFF.

Fuel Selectors - OFF (Feel For Detent).
Landing Attitude - NOSE HIGH.

@ o0 oTo

FORCED LANDING (COMPLETE POWER LOSS)

1.

corwNDd

Mixtures - IDLE CUT-OFF.

Propellers - FEATHER.

Fuel Selectors - OFF (Feel For Detent).

All Switches Except Battery - OFF.
Approach - 111 KIAS.

If Smooth and Hard Surface:

a. Landing Gear - DOWN within gliding dis-
tance of field.

Wing Flaps - AS REQUIRED.

Battery Switch - OFF.

Cabin Door - UNLATCH prior to flare-out.
Normal Landing - INITIATE. Keep nosewheel
off ground as long as practical.

If Rough or Soft Surface:

Landing Gear - UP.

Wing Flaps - DOWN 15°.

Approach - 97 KIAS.

Battery Switch - OFF.

Cabin Door - UNLATCH prior to flare-out.
Landing Attitude - NOSE HIGH.

®aooT

"0 00T

LANDING WITH FLAT MAIN GEAR TIRE

1.

2.

3.

o

Landing Gear - Leave DOWN.

Fuel Selectors - SELECT main tank on same side
as defective tire; feel for detent.

Fuel Selectors - MAIN TANKS (Feel For Detent)
before landing.

Wind should be headwind or crosswind opposite
the defective tire.

Wing Flaps - DOWN 35°.

In approach, align airplane with edge of runway
opposite the defective tire, allowing room for a

10.

mild turn in the landing roll.

Land slightly wing low on the side of the inflated
tire and lower the nosewheel to the ground im-
mediately for a positive steering.

Use full aileron in landing roll to lighten the load
on the defective tire.

Apply brakes only on the inflated tire to minimize
landing roll and maintain directional control.
Stop airplane to avoid further damage unless
active runway must be cleared for other traffic.

LANDING WITH DEFECTIVE MAIN GEAR

1.

10.

1.

12.

13.
14.

1.
2.
3.
4.

Fuel Selectors - SELECT main tank on same side
as defective tire; feel for detent.

Fuel Selectors - MAIN TANKS (Feel For Detent)
before landing.

Wind - HEADWIND or crosswind opposite defec-
tive gear.

Landing Gear - DOWN.

Wing Flaps - DOWN 35°.

Approach - ALIGN AIRPLANE with the edge of
runway opposite the defective landing gear.
Battery Switch - OFF.

Land wing low toward operative landing gear.
Lower nosewheel immediately for positive
steering.

Ground Loop - INITIATE into defective landing
gear.

Mixtures - IDLE CUT-OFF.

Use full aileron in landing roll to lighten the load
on the defective gear.

Apply brakes only on the operative landing gear
to hold desired rate of turn and shorten landing
roll.

Fuel Selectors - OFF (Feel For Detent).

Airplane - EVACUATE.

LANDING WITH FLAT NOSE GEAR TIRE

Landing Gear - Leave DOWN.
Passengers and Baggage - MOVE AFT.
Approach - 100 KIAS with 15° Wing Flaps.
Landing Attitude - NOSE HIGH.

4.4
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Nose - HOLD OFF during landing roll.

Brakes - MINIMUM in landing roll.

Throttles - RETARD in landing roll.

Control Wheel - FULL AFT until airplane stops.
Minimize additional taxiing to prevent further
damage.

LANDING WITH DEFECTIVE NOSE GEAR

1.

If Smooth and Hard Surface:
Baggage and Passengers - MOVE AFT.
Landing Gear - DOWN.
Approach - 100 KIAS with 15° wing flaps.
All Switches Except Magnetos - OFF.
Landing Attitude - NOSE HIGH.
Mixtures - IDLE CUT-OFF.
Magneto Switches - OFF
Nose - LOWER as speed dissipates.
Rough or Sod Surface:
Landing Gear - UP.
Approach - 100 KIAS with 15° wing flaps.
All Switches Except Magnetos - OFF.
Cabin Door - UNLATCH prior to flare out.
Landing Attitude - NOSE HIGH.
Mixtures - IDLE CUT-OFF.
Magneto Switches - OFF.
Fuel Selectors - OFF (Feel For Detent).

7@ 000 0O

S@ "0 00T

LANDING WITHOUT FLAPS (0° EXTENSION)

1. Mixtures - AS REQUIRED for flight altitude.

2. Propellers - FULL FORWARD.

3. Fuel Selectors — MAIN TANKS (Feel For Detent).

4. Minimum Approach Speed - 105 KIAS.

5. Landing Gear - DOWN.

DITCHING

1. Landing Gear - UP.

2. Approach - HEADWIND if high winds.
PARALLEL to SWELLS if light wind and heavy
swells.

3. Wing Flaps - DOWN 35°.

SECTION4S3EMERGENCY,PROCEDURES

4. Power - AS REQUIRED (300 Feet Per Minute
Descent).

5. Airspeed - 93 KIAS minimum.

6. Attitude - DESCENT ATTITUDE through touch-
down.

SPINS

1. 1. Throttles - CLOSE IMMEDIATELY.

2. Ailerons - NEUTRALIZE.

3. Rudder - HOLD FULL RUDDER opposite the
direction of rotation.

4. Control Wheel - FORWARD BRISKLY, % turn of
spin after applying full rudder.

5. Inboard Engine - INCREASE POWER to slow
rotation. (If Necessary).

6. After rotation has stopped:

a. Rudder - NEUTRALIZE.

b. Inboard Engine (If Used) - DECREASE
POWER to equalize engines.

c. Control Wheel - PULL to recover from re-
sultant dive. Apply smooth steady control
pressure.

Amplified Procedures

NOTE

The Amplified Emergency Procedures in this User Guide
exists for further education of various emergency situ-
ations that are covered in the Abbreviated Emergency
Procedures Checklist.

For the sake of brevity, and not least of all because the
majority of emergency situations are only encountered
in the simulator by choice, a full listing of the Amplified
Procedures as well as the inclusion of Amplified Proce-
dure checklists will not be covered.

SINGLE ENGINE AIRSPEEDS FOR
SAFE OPERATION

The most critical time for an engine failure condition
in a multi-engine airplane is during a two or three sec-
ond period late in the takeoff run while the airplane is
accelerating to a safe engine failure speed. A detailed
knowledge of recommended single-engine airspeeds is
essential for safe operation of the airplane.

The airspeed indicator is marked with a red radial at
the air minimum control speed and a blue radial at the
best single-engine rate-of-climb speed to facilitate in-
stant recognition. The following paragraphs present a
detailed discussion of the problems associated with en-
gine failures during takeoff.

AIR MINIMUM CONTROL SPEED

The multi-engine airplane must reach the air mini-
mum control speed (80 KIAS) before full control deflec-
tions can counteract the adverse rolling and yawing
tendencies associated with one engine inoperative and
full power operation on the other engine. This speed is
indicated by a red radial on the airspeed indicator.
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RECOMMENDED SAFE SINGLE-ENGINE SPEED

Although the airplane is controllable at the air mini-
mum control speed, the airplane performance is so far
below optimum that continued flight near the ground is
improbable. A more suitable recommended safe single-
engine speed is 92 KIAS. At this speed, altitude can be
maintained more easily while the landing gear is being
retracted and the propeller is being feathered.

BEST SINGLE-ENGINE ANGLE-OF-CLIMB SPEED

The best single-engine angle-of-climb speed be-
comes important when there are obstacles ahead on
takeoff. Once the best single-engine angle-of-climb
speed is reached, altitude becomes more important
than airspeed until the obstacle is cleared. The best
single-engine angle-of-climb speed is approximately 95
KIAS with wing flaps and landing gear up.

BEST SINGLE-ENGINE RATE-OF-CLIMB SPEED

The best single-engine rate-of-climb speed becomes
important when there are no obstacles ahead on takeoff,
or when it is difficult to maintain or gain altitude in sin-
gle-engine emergencies. The best single-engine rate-
of-Climb speed is 106 KIAS with wing flaps and landing
gear up. This speed is indicated by a blue radial on the
airspeed indicator.

The variations of wing flaps up best single-engine
rate-of-climb speed with altitude are shown in the per-
formance section. For best single-engine climb perfor-
mance, the wings should be banked 5° toward the op-
erative engine.

ENGINE INOPERATIVE PROCEDURES
ENGINE FAILURE AFTER TAKEOFF

Upon engine failure after reaching 92 KIAS on takeoff,
the multi-engine pilot has a significant advantage over
a single-engine pilot, for he has a choice of stopping
or continuing the takeoff. This would be similar to the
choice facing a single-engine pilot who has suddenly
lost slightly more than half of his takeoff power. In this
situation, the single-engine pilot would be extremely re-
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(FIGURE 4-2) ENGINE FAILURE DURING TAKEOFF, GO NO-GO DECISION

luctant to continue the takeoff if he had to climb over
obstructions. However, if the failure occurred at an al-
titude as high or higher than surrounding obstructions,
he would feel free to maneuver for a landing back at the
airport.

Fortunately, the airplane accelerates through this
“area of decision” in just a few seconds. However, to
make an intelligent decision in this type of emergency,
one must consider the field length, obstruction height,
field elevation, air temperature, headwind, and takeoff
weight. The flight paths illustrated in Figure 4—2 indi-
cate that the “go no-go area of decision” is bounded
by: (1) the point at which 92 KIAS is reached and (2) the
point where the obstruction altitude is reached. An en-
gine failure in this area requires an immediate decision.
Beyond this area, the airplane, within the limitations of
single-engine climb performance shown in the perfor-
mance charts, may be maneuvered to a landing back at
the airport.

At sea level standard day, with zero wind and 5500
pounds weight, the distance to accelerate to 92 KIAS
and stop is 3645 feet, while the total unobstructed dis-
tance required to takeoff and climb over a 50 foot obsta-
cle after an engine failure at 92 KIAS is 3645 feet. This
total distance over an obstacle can be reduced slightly
under more favorable conditions of weight, headwind, or
obstruction height. However, it is recommended that in
most cases it would be better to discontinue the take-
off, since any slight mismanagement of single-engine
procedure would more than offset the small distance
advantage offered by continuing the takeoff. Still higher
field elevations will cause the engine failure takeoff dis-
tance to lengthen disproportionately until the altitude is
reached where a successful takeoff is improbable unless
the airspeed and height above the runway at engine fail-
ure are great enough to allow a slight deceleration and
altitude loss while the airplane is being prepared for a
single-engine climb.
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During single-engine takeoff procedures over an ob-
stacle, only one condition presents any appreciable ad-
vantage; this is headwind. A decrease of approximately
6% in ground distance required to clear a 50 foot ob-
stacle can be gained for each 10 knots of headwind. Ex-
cessive speed above best single-engine rate-of-climb
speed at engine failure is not nearly as advantageous as
one might expect since deceleration is rapid and ground
distance is used up quickly at higher speeds while the
airplane is being cleaned up for climb. However, the ex-
tra speed is important for controllability.

The following facts should be used as a guide at the
time of engine failure: (1) discontinuing a takeoff upon
engine failure is advisable under most circumstances;
(2) altitude is more valuable to safety after takeoff than
is airspeed in excess of the best single-engine rate-of-
climb speed since excess airspeed is lost much more
rapidly than is altitude; (3) climb or continued level
flight at moderate altitude is improbable with the land-
ing gear extended and the propeller windmilling; (4) in
no case should the airspeed be allowed to fall below the
best single-engine angle-of-climb speed, even though
altitude is lost, since this speed will always provide a
better chance of climb, or a smaller altitude loss, than
any lesser speed. The single-engine best rate-of-climb
speed will provide the best chance for climb or the least
altitude loss, and is preferable unless there are obstruc-
tions which make a steep climb necessary.

LWARNINC T

The propeller on the inoperative engine must be feath-
ered, landing gear retracted and wing flaps up or contin-
ued flight may be impossible.

ENGINE OVERSPEED

Should an overspeed condition occur, the pilot
should reduce airspeed as quickly as possible by closing
both throttles. On reaching an airspeed below 120 KIAS
and above the single-engine rate-of-climb speed (blue
radial), set the RPM control on the overspeeding engine

SECTIONASAEMERGENCY,PROCEDURES

for feather. If propeller will not feather, the power on the
normally operating engine should be advanced to maxi-
mum and the power on the overspeeding engine should
be advanced to 50 RPM below the maximum allowable
RPM (red line). Maintain the best single-engine rate-of-
climb speed (blue radial) and land as soon as practical.
This will provide more than zero thrust at altitudes up
to approximately 10,000 feet. During landing, the appli-
cation of partial throttle on the malfunctioning engine
(within limits of the tachometer red line) will minimize
asymmetrical thrust.

MAXIMUM GLIDE

In the event of an all engines failure condition, maxi-
mum gliding distance can be obtained by feathering
both propellers, and maintaining approximately 111 KIAS
with landing gear and wing flaps up. The speed which
provides the "absolute maximum” glide distance varies
with weight as shown in Figure 4-3.

(FIGURE 4-3) MAXIMUM GLIDE

CONDITIONS: BEST GLIDE SPEED
1. Landing Gear - UP,
2. Wing Flaps - UP. WE IGHT KIAS
3. Propellers - FEATHERED. POUNDS
4. Cowl Flaps - CLOSED.
5. Best Glide Speed. 4700 102
6. Zero Wind. 5100 107
5500 111
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INTRODUCTION

Section 5 of this user guide describes the rec-
ommended procedures for normal operations. The
first part of this section provides normal procedur-
al action in an abbreviated checklist form. Amplifi-
cation of the abbreviated checklist is presented in
the second part of this section.
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Preflight Inspection

NOTE

Visually check inspection plates and
general  airplane  condition  during
walkaround inspection. If night flight is
planned, check operation of all lights
and make sure a flashlight is available.

Ensure airplane has been serviced with
the proper grade and type of fuel.

@. Contral Lock(s) - RENOYE and stow.
h. Farking Brake - SET.
€. Alternate 5tatic Source - CLOSED.
4. Rl Seitches - OFF,
e. A1 Circuit Breakers - N,
f. Landing Gear Switch - DOWN,
g. Left Fuel Selector = LEFT MAIN (Feal For Datent). aLGsaCE
h. t'l t Fuel Selector - RIGHT MAIN (Fe2l For Deteat).
f. Teb Controls (3) - WEUTRAL,
5. "DWII = OM; Quantity, Masks and Hoses - CHECK; Oxygen = OFF.
k.
1.
n,
n,
£
Pa

Battery Switch - (M,

Mavigation and Asti-Colliston Lights - OM.

Fuel Gages = CHECK guéntity and operation.

*Fupl Totalizer = SET.

Wing Flaps - DOWN 35",

Fitot, Stall end Vent Weat Swiitches = ON 10 seconds then OFF. Esgure pltot tube
cover|s) are resoved befors actuating pitet
heat switch,

9. Windshields and Windews - CHECK for cracks snd geseral comdition,

r.oElectric windshield - CHECK aperation by ebierving discharge en voltismeter if
inflight use f¢ anticipated. Insure system 95 turmed off
after operationdl check,

s.*Cabin Fire Extinguisher - CHECK security amd pressure,

@ Baggage Dosr - SECUAL and LOCKED {with key).
h.. Alr Conditioning Owerboard Heat amd Comdensate Draim Limes - CLEAR.
t. Static Ports) = CLEAR.
d.*Delce Boots - CHECK conditiom amd securily.
€. Contral Surfate Lock(s) - RIMOVE, 1f installed.
f. Elevator and Tah - CHECK conditiom, fregdom of wowement. and tab position.
e The Down - HZMOVE,
b, Radder and Tab - CHECK comdition, freedon of mverent and tab position.
1.%Delce Boots - CHECK condition asd Security.

. Static Port(s] - CLEAR,
. Wing Locker Biggage Door - SECLRE,
Jat “H Compartment Cover = SECURE.
Ing = CHECE spcarity and attachmant.
Bot bom mﬂmrﬂ Wing = (HECE for fuel Teaks or stales,
. Control Surface Lock - REMOVE, if ingtalled,
dileron and Tab = CHECE condition, freedom of noweseat and tab position,
Tip Tank Transfer Pump - LISTEN for operation.
Maln Tank Fusl Went - CLEAR.
l“irmm and Anti=Collision Ligats - CHECK operation.
+ Lind t Filamest - CHECE condition.
« Main 'I'mt el = DRAIN; CHECK for water and contamination.
. Fuel Went and Sniffle Vaive - EI.EM
« Faim Tank Fuel ?.lntﬂ; = [CHECK; = SECURE.
o.*Deice Boat - CHECK conditioa and ur.urﬂ;u
p. Stall Warming Vane - CHECK frecdom of movement and sudible waraisg.
0. Wing Tie Down - REMONWE.

pEE~FL~Fomsangs
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(4)a. muxiliary Tank Fuel Quantity - CHECK; Cap - SECURE.
b.*Wing Locker Tank Fuel Vemt - CLEAR and WARM,
c.Auxiliary Tank and Wing Locker Transfer Line Fuel Sump - DRALN. CHECK for water
and contaminatfon
d. Fuel Strainer = DRA[N, CHECK for water and contamination.
&,*Wing Locker Tank Fuel Quamtity - CHECK; Cap - SECURE.
f. 0il Level - CHECK, minimum 9 quarts.
g« Engine Compartment General Condition - l:Hth:H for fuel, of] and exhaust leaks or
stains.
h. Propeller and Spinner - EXAMINE for nicks; security and o1l leaks.
i. Leading Edge Air Intake - CLEAR.
i. Main Gear Strut, Doors, Tire and sheel Well - CHECK.
k.*wWing Locker Tamk Fuel Sump = ORAIN. CHECK for water and contamination,
1.*Inboard Deice Boot - CHECK condition and security.

(5)a. Nose Baggage Door - SECURE and LOCKED (with key).
b. Mose Gear, Strut, Doors, Tire and Whee] Well - CHECK.
¢, Lower Fusehge. Nose and Center Sectiom - CHECK for fuel &nd o1l leaks or stains
and antenna security.
d, Pitot Cover{s} - REMOVE; Pitot Tube(s) = CLEAR and WARM.
e, Tie Down - REMOVE.
f. Heater Inlet - CLEAR,

@i.*]nhoir\:l Deice Boot - CHECKE conditiom and security.
b. Leading Edge Air Intake - CLEAR.
¢. Crossfeed Lines - DRAIN. CHECK for water and contamination.
d.*Wing Locker Tank Fuel Sump - CRAIN. CHECK for water and contamination.
€. Main Gear, Strut, Doors, Tire and Wheel Well - CHECK.
f.*ing Locker Tank Fuel Quantity = CHECK; Cap - SECURE.
g. 041 Level - CHECK, minimum 9 gquarts.
h. Engine Compartment General Condition = CHEEH for fuel, oil and exhaust leaks or
stains.
i. Propeller and Spinner - EXAMINE for nicks, security and o1l leaks.
j.*ding Locker Tank Fuel Wemt - CLEAR and WARM,
k. *Auxiliary Tank and Wing Locker Transfer Line - [RAIN. CHECK for water and
contamination.
1. Fue) Strainer - DRAIN. CHECK for water and contamimation.
m.*Ruxilfary Tank Fuel Quantity - CHECK; Cap - SECURE.

@.. Wing Tie Down - REMOVE.
b.*Defce Boot - CHECK condition and security.
€. Myin Tamk Fuel Quantity - CHECK; Cap - SECURE.
d. Mavigation and Anti-Col lisfom Lights - CHECK operation.
e. Fuel Vent and Sniffle Valve - CLEAR.
f. Main Tank Fuel Sump - DRAIN. CMECE for water and contamination.
g. Tip Tank Transfer Pump - LISTEN for oparation,
h. Main Tank Fuel ¥ent - CLEAR amd WARM.
f.*Landing Light Filament - CHECK condftion,
j. Control Surface Lock - REMOVE, 1f installed.
k. Ailercn - CHECK condition and freedom of movement.
1. Bottom Quthoard Wing = CHECK for fuel leaks or stains.
m. Wing Flap - CHECK security amd attachment,
Wing Locker Baggage Dogor - SECURE,
0. Sattery Switch - OFF.
p. Mavigation and Anti-Collisfon Lights - OFF,
q.*Alcohol Deice Tank - CHECK quantity.

*Dengtes items to be checked 1f the applicable optioral equipment is installed on
your airplane.
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Normal Procedures
Abbreviated Checklist

NOTE

This Abbreviated Normal Procedures Checklist is includ-
ed as a supplement to the Amplified Normal Procedures
Checklist.

Use of the Abbreviated Normal Procedures Checklist
should not be used until the flight crew has become fa-
miliar with the airplane and systems. All amplified normal
procedure items must be accomplished regardless of
which checklist is used.

SECTION'5SEINORMAPROCEDURES

BEFORE STARTING ENGINES

INNNIESIES

Preflight - COMPLETE.

Cabin Door - LATCHED and SECURE.
Control Locks - REMOVE.

Seats, Seat Belts and Shoulder Harness -
ADJUST and SECURE.

Fuel Selectors - MAIN TANKS.

Landing Gear Switch - DOWN.

Mixtures, Propellers and Throttles - SET.
All Switches and Circuit Breakers - SET.
Battery and Alternators - ON.

Landing Gear Position Indicator Lights -
Check green lights ON.

All Warning Lights - PRESS-TO-TEST.
Lights - AS REQUIRED.

STARTING ENGINES

1.

I NEEN

Propellers - CLEAR.

Magneto Switches - ON.
Engines - START.

Auxiliary Fuel Pumps - LOW.
Engine Instruments - CHECK.

BEFORE TAXIING

1.

Avionics - ON and SET.

TAXIING

1.
2.

Brakes - CHECK.
Flight Instruments - CHECK.

BEFORE TAKEOFF

1.

VEONOOA NN

-_
NI

Engine Runup - COMPLETE.

Throttles - 1700 RPM.

Alternators - CHECK.

Vacuum System - CHECK.
Magnetos - CHECK.

Propellers - CHECK.

Engine Instruments - CHECK.

g. Throttles - 1000 RPM.

Fuel Quantity - CHECK.

Fuel Selectors - MAIN TANKS.

Cowl Flaps - LOCKED FULL OPEN.

Trim Tabs - SET.

Wing Flaps - UP.

Propeller Synchrophaser - OFF. (If installed)
Flight Instruments and Avionics - SET.
Lights - AS REQUIRED.

All Cabin Doors and Windows - CLOSED.
All Warning Lights - CLEAR.

Auxiliary Fuel Pumps - ON.

Flight Controls - CHECK.

"m0 Q00T O

AIRSPEEDS FOR SAFE OPERATION

Conditions:

1. Takeoff Weight 5500 Founds
2. Landing Weight 5400 Pounds

Sea Level, Standard
Day

{09 Wing Flaps)
(0° Wing Flaps)

(35" Wing Flaps) .
Eg Maneuvering Speed .

iﬂ] Mever Exceed Speed .

1) Adr Minimum Control Speed
2) Takeoff and Climb to 50 Feet (00 Ivling Flaps}
{(3) AN Engines Best Angle=of-Climb Spud

Structural Crufie Speed

® = oa o

(4) A1] Engines best Rate-of-C1imb 5 Snnd
(5) A1] Epgines Landing Approach Spee

i

9) Speed for Transition to Balked La.mﬂng Conditions
(10) Maxirum Demonstrated Crosswind Velocity . . .

80 KIAS
92 KIAS

85 KIAS

107 KIAS

93 KIAS
148 KIAS
= = = = = 181BIAS
. 223 KIAS
85 KIAS
19 KNOTS

- - - - -

5235
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Normal Procedures 14. Ice Protection - AS REQUIRED. BEFORE LANDING
15. Seat Belts and Shoulder Harness - SECURE. 1. Seat Belts and Shoulder Harness - SECURE.
Abbreviated Checklist (cont.) 2. Propeller Synchrophaser - OFF. (If installed)
TAKEOFF 3. Wing Flaps - AS REQUIRED.
1. Power - SET FOR TAKEOFF (Lean As Required). 4. Landing Gear - DOWN.
2. Engine Instruments - CHECK. 5. Mixtures - ADJUST.
3. Air Minimum Control Speed - 80 KIAS. 6. Propellers - FULL FORWARD.
4. Takeoff and Climb to 50 Feet - 92 KIAS at 5500 7. Approach Speed - 93 KIAS at 5400 Ibs.
Ibs.
AFTER LANDING
AFTER TAKEOFF 1. Auxiliary Fuel Pumps - LOW.
1. Landing Gear - RETRACT. 2. Cowl Flaps - OPEN.
2. Best Angle-of-Climb Speed - 85 KIAS at sea 3. Wing Flaps - UP.
level to 89 KIAS at 15,000 feet with obstacle.
3. Best Rate-of-Climb Speed With Wing Flaps Up - SHUTDOWN
107 KIAS at sea level and 5500 Ibs. 1. Parking Brake - SET if brakes are cool.
2. Accessory Switches - OFF.
CLIMB 3. Auxiliary Fuel Pumps - OFF.
1. Power - SET. 4. Engines - SHUT DOWN.
2. Mixtures - ADJUST. 5. Battery, Alternator and Magneto Switches - OFF.
3. Cowl Flaps - AS REQUIRED.
CRUISE
1. Cruise Power - SET.
2. Mixture - LEAN.
3. Cowl Flaps - AS REQUIRED.
4. Propellers - SYNCHRONIZE manually.
5. Propeller Synchrophaser - ON.
6. Auxiliary Fuel Pumps - OFF or LOW if required.
7. Fuel Selectors - MAIN TANKS.
DESCENT
1. Fuel Selectors - MAIN TANKS.
2. Auxiliary Fuel Pumps - ON.
3. Power - AS REQUIRED.
4. Cowl Flaps - AS REQUIRED.
5. Mixtures - ADJUST.
6. Altimeter - SET.
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Amplified Normal Procedures

Preflight Inspection

The Preflight Inspection is recommended for
the first flight of the day. Inspection procedures
for subsequent flights are normally limited to brief
checks of the tail surface hinges, fuel and oil quan-
tity and security of fuel and oil filler caps. If the
airplane has been in extended storage, has had
recent major maintenance or has been operated
from marginal airports, a more extensive exterior
inspection is recommended.

After major maintenance has been performed,
the flight and trim tab controls should be double-
checked for free and correct movement and se-
curity. The security of all inspection plates on the
airplane should be checked following periodic in-
spections. Since avionics and heater maintenance
requires the mechanic to work in the nose com-
partment, the nose cap is removed and the nose
compartment door is opened for access to equip-
ment. Therefore it is important after such main-
tenance to double-check the security of the nose
cap and this door. If the airplane has been waxed
or polished, check the external static pressure
source holes for stoppage.

If the airplane has been exposed to much
ground handling in a crowded hangar, it should
be checked for dents and scratches on wings,
main tanks, fuselage and tail surfaces, as well as
damage to navigation, anti-collision and landing
lights, deice boots and avionics antennas. Outside
storage for long periods may result in water and
obstructions in airspeed system lines, condensa-
tion in fuel tanks, and dust and dirt on the intake
air filters and engine cooling fins. Outside storage

SECTION'5SEINORMAPROCEDURES

in windy or gusty areas, or adjacent to taxiing air-
planes, calls for special attention to control sur-
face stops, hinges and brackets to detect pres-
ence of wind damage.

If the airplane has been operated from muddy
fields or in snow or slush, check the main gear and
nose gear wells for obstruction and cleanliness.
Operation from a gravel or cinder field will require
extra attention to propeller tips and abrasion on
leading edges of the horizontal tail. Stone damage
to the propeller can seriously reduce the fatigue
life of the blades.

Airplanes that are operated from rough fields,
especially at high altitudes, are subject to ab-
normal landing gear abuse. Check frequently all
components of the landing gear retracting mech-
anisms, shock struts, tires and brakes. Undue land-
ing and taxi loads will be subjected on the airplane
structure when the shock struts are insufficiently
extended. A completely collapsed (zero extension)
shock strut could cause a malfunction in the land-
ing gear retraction system.

To prevent loss of fuel in flight, make sure the main
and auxiliary fuel tank filler caps are tightly sealed.
The main fuel tank vents on the lower surface of
the main tanks should also be inspected for ob-
structions, ice, or water, especially after operation
in cold, wet weather.

The interior inspection will vary according to
the planned flight and the optional equipment in-
stalled. Prior to high-altitude flights, it is important
to check the condition and quantity of oxygen face
masks and hose assemblies. The oxygen supply
system should be functionally checked to insure
it is in working order. The oxygen pressure gage
should indicate 300 to 1800 PSI (48.3 cubic foot
system) or 30 to 1850 PSI (76.6 cubic foot system)
depending on the anticipated requirements.

Satisfactory operation of the pitot tube(s) and
stall warning transmitter and optional wing locker
fuel tank vent heating elements is determined by
observing a discharge on the voltammeter when
the pitot heat switch is turned ON. The effective-
ness of these heating elements may be verified by
cautiously feeling the heat of these devices while
the switch is ON.

Flights at night and in cold weather involve a
careful check of other specific areas which will be
discussed later in this section.
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BEFORE STARTING ENGINES

Preflight - COMPLETE.

Cabin Door - LATCHED and SECURE.

Control Locks - REMOVE.

Seats, Seat Belts, and Shoulder Harness -

ADJUST and SECURE.

Brakes - SET.

Fuel Selectors -

a. Left Engine - LEFT MAIN.

b. Right Engine - RIGHT MAIN.

7. Landing Gear Switch - DOWN.

8. Mixtures - FULL RICH.

9. Propellers - FULL FORWARD.

10. Throttles - OPEN ONE INCH.

1.  All Switches - OFF.

12. Circuit Breakers - IN.

13. Emergency Alternator Field Switch - OFF.

14. Emergency Avionics Power Switch - OFF.

15. Avionics Master Switch - OFF.

16. Auxiliary Fuel Pump Switches - OFF.

17. Battery and Alternators - ON.

18. Lighting Rheostats - AS REQUIRED.

19. Landing Gear Position Indicator Lights -
Check green lights ON.

20. All Warning Lights - PRESS-TO-TEST.

21. Altimeter and Clock - SET.

22. Cowl Flaps - LOCKED FULL OPEN.

23. Fuel Quantity - CHECK.

24. Fuel Totalizer - SET (Optional System).

25. Cabin Air Controls - SET AS REQUIRED.

26. Alternate Air Controls - IN.

27. External Lights - AS REQUIRED.

INNNIESIES

oo
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STARTING ENGINES
(Left Engine First Without External Power)
1. Propellers - CLEAR.
2. Magneto Switches - ON.
3. Engines - START.
a. Starter Button - PRESS.
b. Primer Switch - Left Engine - LEFT.
Right Engine - RIGHT.

{ CAUTION }

If the primer is activated for excessive periods of time
with the engine inoperative on the ground or during
flight, damage may be incurred to the engine and/or
airplane due to fuel accumulation in the cylinder intake
ports. Similar conditions may develop when the engine is
shutdown with the auxiliary fuel pump ON.

Should fuel priming or auxiliary fuel pump operation pe-
riods in excess of 60 seconds occur, the cylinders must
be purged by one of the following procedures:

With auxiliary fuel pump OFF, allow manifold to drain at
least 5 minutes or until fuel ceases to flow out of the
drains under the nacelle.

If circumstances do not allow natural draining periods
recommended above, with the auxiliary fuel pump OFF,
magnetos OFF, mixture IDLE CUT-OFF and throttle FULL
OPEN, turn engine with starter or by hand a minimum of
15 revolutions.

NOTE

Ground operation of the high intensity anti-collision
lights can be of considerable annoyance to ground per-
sonnel and other pilots.

4. Auxiliary Fuel Pumps - LOW to purge vapor from
fuel system.

5. Throttle - 800 to 1000 RPM.

6. 0il Pressure - 10 PSI minimum in 30 seconds in
normal weather, or 60 seconds in cold weather.
If no indication appears, shutdown engine and
investigate.

7. Right Engine - START. Repeat steps 1through 6.

8. Alternators - CHECK.

The left engine is normally started first because the
cable from the battery to this engine is much shorter,
permitting more electrical power to be delivered to the

starter. If battery is low, the left engine should start
more readily.

NOTE

Release starter button as soon as engine fires or engine
will not accelerate and flooding can result.

The continuous flow fuel injection system will start
spraying fuel in the engine intake ports as soon as the
primer switch is actuated and the throttle and mixture
controls are opened. If the auxiliary pump is turned on
accidentally while the engine is stopped with the throttle
open and the mixture rich, liquid fuel will collect tempo-
rarily in the cylinder intake ports. The quantity of fuel de-
posited will depend upon the amount of throttle opening
and the length of time the pump has been operating. If
this happens, it is advisable to wait a few minutes until
the fuel drains away, then turn the propeller through 15
complete revolutions. This is done to prevent the pos-
sibility of engine damage due to hydrostatic lock before
starting the engine. To avoid flooding, begin cranking
the engine prior to priming the engine.

Engine mis-starts, characterized by weak intermit-
tent explosions followed by black puffs of smoke from
the exhaust, are the result of flooding or overpriming.
This situation is more apt to develop in hot weather, or
when the engines are hot. If it occurs, repeat the start-
ing procedure with the throttle approximately 1/2 open,
the mixture in IDLE CUT-OFF and the primer switch OFF.
As the engine fires, move the mixture control to FULL
RICH and close the throttle to idle.

If an engine is underprimed, as may occur in cold
weather with a cold engine, repeat the starting proce-
dure while holding the primer switch ON for 5 to 10 sec-
onds until the engine fires.
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If cranking longer than 30 seconds is required, allow
starter-motor to cool five minutes before cranking again
since excessive heat may damage the armature wind-
ings.

Afterthe engines are started, the auxiliary fuel pumps
should be switched to LOW to provide forimproved purg-
ing and vapor clearing in the fuel system.

BEFORE TAXIING
Avionics Master Switch - ON.
Avionics - SET.
Wing Flaps - UP.
Lights - AS REQUIRED.
Cabin Temperature - AS REQUIRED.
a. If heating and defrosting is required:
(1) Cabin Air Knobs - OPEN.
(2) Defrost Knob - AS REQUIRED.
(3 ) Temperature Control Knob - OPEN.
(4 ) Cabin Heat Switch - HEAT.
(5) Heat Registers - AS REQUIRED.
b. If ventilation is required:
(1) Cabin Air Knobs - OPEN.
(2) Cabin Heat Switch - FAN.
( 3) Heat Registers and Directional Air Vents
- AS REQUIRED.
6. Brakes - RELEASE. Pushing the parking brake
knob in releases the trapped brake fluid, allow-
ing the brakes to be released.

QAN

TAXIING
1. Throttles - AS REQUIRED.
2. Brakes - CHECK.
3. Flight Instruments - CHECK.

Normal steering may be aided through use of differ-
ential power and differential braking on the main wheels.
These aids are listed in the preferred order of use. Do not
use excessive brake on the inboard side to effect a turn-
ing radius as decreased tire life will result.

At some time early in the taxi run, the brakes should
be checked for any unusual reaction, such as uneven
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braking. The operation of the turn-and-bank indica-
tor and directional gyro should also be checked during
taxiing. When turning right, the turn-and-bank needle
should deflect right while the ball goes left and direc-
tional gyro heading increases in numerical value. In a
left turn the converse is true. At this time the artificial
horizon should be up to speed and indicating a level at-
titude.

Most of the engine warm-up should be done during
taxiing, with just enough power to keep the airplane
moving. Engine speed should not exceed 1000 RPM
while the oil is cold.

Do not operate engines at high RPM when taxiing
over gravel or loose material that may cause damage to
the propeller blades.

BEFORE TAKEOFF
1. Brakes - SET.
2. Engine Runup:
a. Throttles - 1700 RPM.
b. Alternators - CHECK.
c. Vacuum System - CHECK 4.75 to 5.25
inches Hg.
d. Magnetos - CHECK 150 RPM maximum drop
with a maximum differential of 50 RPM.
e. Propellers - CHECK feathering to 1200 RPM;
return to high RPM (Full Forward Position).

IRy

CAUTION

During propeller feathering checks, do not allow the pro-
peller RPM to fall below 1000 RPM as this may damage
the hub mechanism.

f.  Engine Instruments - CHECK green arc.
g. Throttles - 2100 RPM.

NOTE

It is important that the engine oil temperature be with-
in the normal operating range prior to applying takeoff
power.

h. Governor - CHECK (Retard propeller condi-
tion levers until noting slight drop in RPM,
then advance throttle and check for no
increase in RPM).

i. Propellers - FULL FORWARD.

j. Throttles - 1000 RPM.

3. Fuel Quantity - CHECK.
4. Fuel Selectors - RECHECK:
a. Left Engine - LEFT MAIN.
b. Right Engine - RIGHT MAIN.
5. Alternate Air Controls - IN.
Trim Tabs - SET elevator, aileron and rudder tabs
in the TAKEOFF range.
7. Cowl Flaps - LOCKED FULL OPEN.
8. Wing Flaps - UP.
9. Propeller Synchrophaser - OFF. (If Installed)
10. Flight Instruments and Avionics - SET.
11. Lights - AS REQUIRED.
12. All Cabin Doors and Windows - CLOSED.
13. All Warning Lights - CLEAR.
14. Auxiliary Fuel Pumps - ON.
15. Flight Controls - CHECK, free and correct.
16. Ice Protection Equipment - AS REQUIRED.
17. Seat Belts and Shoulder Harness - SECURE.
18. Brakes - RELEASE.

o

Full throttle checks on the ground are not recom-
mended unless there is good reason to suspect that the
engines are not operating properly. Do not runup the en-
gines over loose gravel or cinders because of possible
stone damage or abrasion to the propeller tips.

If the ignition system produces an engine speed drop
in excess of 150 RPM, or if the drop in RPM between the
left and right magneto differs by more than 50 RPM, con-
tinue warm-up a minute or two longer before recheck-
ing the system. If there is doubt concerning operation of
the ignition system, checks at higher engine speed will
usually confirm if a deficiency exists. In general, adrop in
excess of 150 RPM is not considered acceptable.

A careful check should be made of the vacuum sys-
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tem. The minimum and maximum allowable suctions are
4.75 and 5.25 inches Hg., respectively, on the instru-
ment. Good alternator condition is also important for
instrument flight since satisfactory operation of all avi-
onics equipment and electrical instruments is essential.
The alternators are checked during engine runup (1700
RPM) by positioning the selector switch in the L ALT and
R ALT position and observing the charging rate on the
voltammeter.

A simple last minute recheck of important items
should include a quick glance to see if all switches are
ON, the mixture and propeller controls are forward, all
flight controls have free and correct movement and the
fuel selectors are properly positioned.

NOTE

Make sure that weight does not exceed 5500 pounds be-
fore attempting takeoff.

A mental review of all engine inoperative speeds, pro-
cedures and field length requirements should be made
prior to takeoff.

TAKEOFF
NORMAL TAKEOFF
1. Power - FULL THROTTLE and 2700 RPM.

NOTE

Apply full throttle smoothly to avoid propeller surging
and excessive manifold pressure.

Mixtures - LEAN for field elevation.

Engine Instruments - CHECK.

Air Minimum Control Speed - 80 KIAS.
Elevator Control - Raise nosewheel at 83 KIAS.
Lift-Off - 92 KIAS at 5500 pounds.

aoA N
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MAXIMUM PERFORMANCE TAKEOFF
1. Wing Flaps - DOWN 15°
2. Brakes - SET.
3. Power - FULL THROTTLE

NOTE

Apply full throttle smoothly to avoid propeller surging.

4, Mixtures - LEAN for field elevation.
5. Brakes - RELEASE.
6. Power - CHECK 2700 RPM.

NOTE

Leaning during the takeoff roll at low altitudes is normal-
ly not necessary for smooth engine operation; however,
fuel flows should be adjusted to match field elevation to
obtain maximum airplane performance.

7. Elevator Control - Raise nosewheel at 70 KIAS.
8. Air Minimum Control Speed - 80 KIAS.
9. Lift-Off - 82 KIAS at 5500 pounds.

Before initiating the takeoff roll, a go, no-go decision
should have been made in the event an engine failure
should occur. Review the anticipated performance pre-
sented in the Accelerate-Stop Distance, Accelerate-
Go Distance and Engine Inoperative Rate-of-Climb
charts. In addition, review the applicable procedures
and speeds associated with single-engine operation so
that the transition (in the event of an engine failure) will
be smooth, positive and safe. If the anticipated perfor-
mance exceeds the runway length available or obstacle
clearance requirements cannot be achieved, itis recom-
mended to takeoff on a more favorable runway, off-load
the airplane until the anticipated performance is con-
sistent with existing conditions or delay the takeoff until
more favorable atmospheric conditions exist.

Since the use of full throttle is not recommended in
the static runup, closely observe full-power engine op-
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eration early in the takeoff run. Signs of rough engine
operation, unequal power between engines, or sluggish
engine acceleration are good cause for discontinuing
the takeoff. If this occurs, make a thorough full throttle
static runup before another takeoff is attempted.

For maximum performance takeoff, the engines
should be run up to full power before brake release. For
maximum engine power, the mixture should be adjusted
during the initial acceleration to the recommended fuel
flow for the field elevation. The engine acceleration is in-
creased significantly with fuel leaning above 3000 feet.
This procedure always should be employed for field el-
evations greater than 5000 feet above sea level.

Full throttle operation is recommended on takeoff
since it is important that a speed well above air mini-
mum control speed (80 KIAS) be obtained as rapidly as
possible. It is desirable to accelerate the airplane to 92
KIAS (recommended safe single-engine speed) before
lift-off for additional safety in case of an engine failure.
This safety may have to be compromised slightly where
short and rough fields prohibit such high speed before
takeoff.

For crosswind takeoffs, additional power may be car-
ried on the upwind engine until the rudder becomes ef-
fective. The airplane is accelerated to a slightly higher
than normal takeoff speed, and then is pulled off abrupt-
ly to prevent possible settling back to the runway while
drifting. When clear of the ground, a coordinated turn is
made into the wind to correct for drift.

A takeoff with one main tank full and the opposite
tank empty creates a lateral unbalance. This is not rec-
ommended since gusty air or premature lift-off could
create a serious control problem.

After takeoff, it is important to maintain the recom-
mended safe single-engine climb speed (92 KIAS) to 50
feet. As the airplane accelerates still further to all en-
gines best rate- of-climb speed (107 KIAS), it is good
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practice to climb rapidly to an altitude at which the air-
plane is capable of circling the field on one engine.

AFTER TAKEOFF

1. Brakes - APPLY momentarily.

2. Landing Gear - RETRACT. Check red light off.

3. Wing Flaps - UP after obstacles are cleared if
maximum performance takeoff.

4. Best Angle-of-Climb Speed (Sea Level) -
85 KIAS after reaching 50 feet if immediate
obstacle clearance is a consideration.

5. Best Rate-of-Climb Speed -
107 KIAS at sea level and 5500 pounds.

6. Auxiliary Fuel Pumps - OFF.

To establish climb configuration, retract the landing
gear, adjust power for climb, turn off auxiliary fuel pumps
and adjust the mixtures for the selected power setting.

Before retracting the landing gear, apply the brakes
momentarily to stop the rotation of the main wheels.
Centrifugal force caused by the rapidly rotating wheels
expands the diameter of the tires, and if ice or mud has
accumulated in the wheel wells, the rotating wheels may
rub as they enter.

On long runways, the landing gear should be retract-
ed at the point over the runway where a wheels-down
forced landing on that runway would become impracti-
cal. However, on short runways it may be preferable to
retract the landing gear after the airplane is safely air-
borne.

Power reduction will vary according to the require-
ments of the traffic pattern or surrounding terrain,
weight, field elevation, temperature, environmental
considerations and engine condition. However, a normal
after takeoff power setting is 25600 RPM and 24.5 inches
Hg. manifold pressure.
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CLIMB

CRUISE CLIMB
1. Power - 2500 RPM and 24.5 inches Hg.
2. Airspeed - 115 KIAS to 130 KIAS.

3. Mixtures - ADJUST to climb fuel flow.

4. Cowl Flaps - OPEN or as required.

5. Auxiliary Fuel Pumps - ON above 12,000 feet
altitude to minimize vapor formation.

NOTE

During very hot weather, if there is an indication of vapor
in the fuel system (fluctuating fuel flow) or anytime when
climbing above 12,000 feet, turn the auxiliary fuel pumps
ON until cruising altitude has been obtained and the sys-
tem is purged (usually 5 to 15 minutes after establishing
cruising flight).

6. Propellers — SYNCHRONIZE manually.
7. Quadrant Friction Lock - TIGHTEN securely (With
Synchrophaser Installed).
8. Propeller Synchrophaser - PHASING (Optional
System). Light should illuminate continuously.
a. Phasing Knob - ADJUST for desired phasing
position.

MAXIMUM CLIMB

1. Power - FULL THROTTLE and 2700 RPM.

2. Airspeed - 107 KIAS at sea level; 99 KIAS at
10,000 feet.

3. Mixtures - ADJUST for altitude and power.

4. Cowl Flaps — OPEN as required.

5. Auxiliary Fuel Pumps - ON above 12,000 feet
altitude to minimize vapor formation.

NOTE

During very hot weather, if there is an indication of vapor
in the fuel system (fluctuating fuel flow) or anytime when
climbing above 12,000 feet, turn the auxiliary fuel pumps
ON until cruising altitude has been obtained and the sys-
tem is purged (usually 5 to 15 minutes after establishing
cruising flight).

NOTE (CONT.)

It is recommended that the mixture remain at the climb
mixture setting for approximately 5 minutes after estab-
lishing cruising flight before leaning is initiated.

Normal cruising climb is recommended where practi-
cal and should be conducted at 115 to 130 KIAS, using
approximately 75% power (2500 RPM and 24.5 inches
Hg. manifold pressure).

If it is necessary to climb rapidly to clear mountains
or reach favorable winds at high altitudes, the best rate-
of~climb speed should be used with maximum power.
This speed varies from 107 KIAS at sea level to 99 KIAS at
10,000 feet. During maximum performance climbs, the
mixture should be leaned to the recommended fuel flow.
Itis recommended that the auxiliary fuel pumps be on at
altitudes above 12,000 feet for the duration of the climb
and approximately 5 to 15 minutes after establishing
cruising flight. It is also recommended that the mixture
remain at the climb mixture setting for approximately 5
minutes after establishing cruising flight before lean-
ing is initiated. These procedures will eliminate fuel va-
porization problems likely to occur from rapid altitude
changes.

If an obstruction ahead requires a steep climb angle,
the airplane should be flown at the all engines best an-
gle-of-climb speed with flaps up and maximum power.
This speed varies from 85 KIAS at sea level to 89 KIAS at
15,000 feet.

During cruise climbs, positioning the propeller syn-
chrophaser to PHASING will eliminate the unpleasant
audio beat accompanying unsynchronized operation.
The propeller synchrophaser can also provide a signifi-
cant reduction in cabin vibration.

With the propellers slightly out of synchronization
so that an audio beat is obtained approximately once
each 5 seconds, it should be noted that the vibration
level of the cabin and instrument panel will increase and
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decrease at a rate of approximately once each 20 sec-
onds. Optimum operation will be obtained by manually
synchronizing the propellers and positioning the syn-
chrophaser to PHASING. Best propeller synchronizing is
obtained by making the final adjustment of the propeller
controls in a DECREASE RPM direction. For best opera-
tion, securely tighten the quadrant friction lock to pre-
vent the slaved propeller control from creeping.

CRUISE

1. Cruise Power - 2100 to 2500 RPM and 15.0 to
24.5 inches Hg.

2. Mixtures - LEAN for desired cruise fuel flow as
determined from your power computer. Recheck
mixtures if power, altitude or OAT changes.

3. Cowl Flaps - OPEN or as required.

4. Propellers - SYNCHRONIZE manually.

5. Quadrant Friction Lock - Tighten securely (With
Synchrophaser Installed)

6. Propeller Synchrophaser - PHASING (Optional
System). Light should illuminate continuously.
a. Phasing Knob - ADJUST for desired phasing

position.

7.  Auxiliary Fuel Pumps:

a. Main Tanks - OFF or LOW if required.

b. Switching Tanks - LOW.

c. Auxiliary Tanks — OFF.

d. Crossfeeding - LOW.

8. Fuel Selectors - Left Engine - LEFT MAIN.

Right Engine - RIGHT MAIN.

a. If optional 40 gallon auxiliary tanks are
installed, fuel selectors - MAIN TANKS for 60
minutes.

b. If optional 63 gallon auxiliary tanks are
installed, fuel selectors - MAIN TANKS for 90
minutes.

c. Usable auxiliary fuel quantity is based on
level flight.

d. If wing locker tanks are installed, fuel selec-
tors - MAIN TANKS or, after wing locker
tanks are transferred and main tank quanti-
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ty is less than 180 pounds each - AUXILIARY
TANKS.

NOTE

« Turn auxiliary fuel pumps to LOW and mixtures to
FULL RICH when switching tanks.

« The auxiliary fuel tanks are to be used in cruise flight
only.

e. Ifwing locker tanks are installed, crossfeed
- SELECT as required to maintain fuel bal-
ance after wing locker tank fuel transfer.
9. If oxygen use is desired, proceed as follows:
a. Mask - Connect mask and hose assembly
and put mask on.
T
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tude for each given air temperature. For a given throttle
setting, select the lowest engine speed in the green arc
range that will give smooth engine operation without-
evidence of laboring.

The use of lower power settings and the selection of
cruise altitude on the basis of the most favorable wind
conditions are significant factors that should be con-
sidered on every trip to reduce fuel consumption. Ad-
ditional range can be achieved when operating at select
power combinations, by leaning to peak exhaust gas
temperature (EST) for Best Economy mixture. This set-
ting results in an airspeed loss of 4 KTAS and range in-
crease of 8% compared to the Recommended Lean mix-
ture. Do not lean to the extent that engine roughness or
excessive speed loss occurs.

T AALITION &

1. WARNING ]

Permit no smoking when using oxygen. Qil, grease, soap,
lipstick, lip balm, and other fatty materials constitute a
serious fire hazard when in contact with oxygen. Be sure
hands and clothing are oil-free before handling oxygen
equipment.

b. Hose Coupling - Plug into oxygen outlet
inside access door in outboard armrest.
c. Oxygen Flow Indicator - Check Flow (Indica-
tor Toward Mask Indicates Proper Flow).
d. Disconnect hose coupling when not in use.
10. Trim Tabs - ADJUST.

Normal cruising requires between 50% and 70% pow-
er. The manifold pressure and RPM settings required to
obtain these powers at various altitudes and outside
air temperatures can be determined with your power
computer. A maximum cruising power of approximately
75% (24.5 inches Hg. manifold pressure and 2500 RPM)
may be used if desired. Various percent powers can be
obtained with a number of combinations of manifold
pressures, engine speeds, altitudes and outside air tem-
peratures. However, at full throttle and constant engine
speed, a specific power can be obtained at only one alti-

1 _CAUTION :

Operation at Best Economy mixture is not recommend-
ed until oil consumption stabilizes or during the first 50
hours of operation. The purpose of this interval of op-
eration at higher power levels (65% to 75% power) is to
insure proper seating of the rings and is applicable to
new engines, and engines in service following cylinder
replacement or top overhaul of one or more cylinders.

When leaning, accomplish the procedure as precisely
as possible. A little extra effort in setting the mixtures
will yield significant dividends.

The internal cowl flaps should normally be locked and
left in the FULL OPEN position for all flight and ground
operations, particularly on standard or above standard
temperatures. During below standard temperatures, the
cowl flaps should be adjusted to modulate the cylinder
head temperatures within the normal operating range
(green arc). Cowl flap position has no effect on cruise or
climb performance.

Best propeller synchronizing is obtained by making
the final adjustment of the propeller controls in a DE-
CREASE RPM direction. Manually synchronize the pro-
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pellers as closely as possible and tighten the quadrant
friction lock securely. Position the synchrophaser to
PHASING. The phasing knob should then be adjusted
until the desired sound and vibration characteristics
are obtained. This setting will vary from flight to flight. If
non-synchronized operation occurs during long cruise
flights, manually re-synchronize the propeller con-
trols as closely as possible and synchronized operation
should reoccur. Securely tighten the quadrant friction
lock, then adjust the phasing knob as desired.

On long cruise flights, where the slaved governor
can eventually operate near either end of its operating
range, it may be necessary to periodically select the OFF
position, reset the propeller controls and re-engage the
synchrophaser.

If auxiliary fuel tanks are to be used, select main fuel
for 60 minutes of flight (with 40 gallon auxiliary tanks) or
90 minutes of flight (with 63 gallon auxiliary tanks). This
is necessary to provide space in the main tanks for vapor
and fuel returned from the engine-driven fuel pumps
when operating on auxiliary fuel. If sufficient space is
not available in the main tanks for this diverted fuel, the
tanks can overflow through the overboard fuel vents. Af-
ter this period of time (60 or 90 minutes), set mixtures to
FULL RICH, auxiliary fuel boost pumps to LON, select the
auxiliary fuel tank position on the fuel selectors and feel
for detent. The engines will now operate on the auxiliary
tank fuel; the fuel quantity indicator will automatically
reference the auxiliary fuel tanks. Lean the mixtures as
required.

Since part of the fuel from the auxiliary tanks is di-
verted back to the main tanks instead of being con-
sumed by the engines, the auxiliary tanks will run dry
sooner than may be anticipated; however, the main tank
endurance will be increased by the returned fuel. The to-
tal usable fuel supply is available during cruising flight
only. An engine failure or engine driven pump failure re-
sults in the auxiliary fuel on the side of the failure being
unusable. Operation on the auxiliary fuel tanks near the
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ground (below 1000 feet AGL) is not recommended.

After consuming the auxiliary tank fuel, set mixtures
to FULL RICH, auxiliary fuel boost pumps to LOW, select
the main tank position on the fuel selectors and feel
for detent. After transitioning back to the main tanks,
lean the mixtures as required and position auxiliary fuel
pump switches to OFF.

If wing locker fuel is to be used, use the main tank
fuel until 180 pounds or less remains in the main tank(s)
which will receive the wing locker fuel; this will prevent
overflowing of the main tank(s) when transferring the
wing locker fuel.

There are no separate fuel selector controls for the
wing locker fuel tanks. The wing locker fuel is pumped
directly into the main tanks with a fuel transfer pump.
Indicator lights are illuminated by pressure switches to
indicate fuel has been transferred. Fuel should be cross-
fed as required to maintain fuel balance after wing lock-
er fuel has been transferred.

NOTE

Wing locker transfer pump switches provided on the in-
strument panel, energize the wing locker fuel transfer
pumps for transferring fuel. These switches should be
turned ON only to transfer fuel and turned OFF when the
indicator lights come on indicating fuel has been trans-
ferred.

For flight in an icing environment, refer to the Alter-
nate Induction Air paragraphs in this section and other
sections dealing with flight in an icing environment.

DESCENT

1. Fuel Selectors -  Left Engine - LEFT MAIN.
Right Engine - RIGHT MAIN.
2. Auxiliary Fuel Pumps - ON.
3. Power - AS REQUIRED to maintain engine tem-

peratures in the green.

S

4. Cowl Flaps - AS REQUIRED.

5. Mixtures - ADJUST for smooth operation with
gradual enrichment as altitude is lost.

6. Altimeters - SET.

Descents should be initiated far enough in advance
of estimated landing to allow a gradual rate of descent
at cruising speed. It should be at approximately 500 fpm
for passenger comfort, using enough power to keep the
engines warm. This will prevent undesirable low cylin-
der head temperatures caused by low power settings at
cruise speed. The optimum engine speed in a descent is
usually the lowest one in the RPM green arc range that
will allow cylinder head temperatures to remain in the
recommended operating range.

When operating at high altitudes and/or high ambient
temperatures, careful attention should be paid to proper
leaning of the mixture for both fuel economy and engine
performance. This is especially important during pro-
longed low-power or idle-power operation. Overly rich
mixtures during a long idle-power descent from cruis-
ing altitude could result in loss of power. During low-
power operations, mixtures should always be leaned for
smooth operation.

During the descent, the mixtures should be gradu-
ally enrichened to maintain smooth engine operation.
This procedure will provide sufficient fuel flow for the
descent; however, if a higher power setting (i.e. balked
landing) is required before landing, the mixtures must
be readjusted to obtain the correct fuel flow.

To prevent confusion in interpreting which 10,000
foot segment of altitude is being displayed on the altim-
eter, a striped warning segment is exposed on the face
of the altimeter at all altitudes below 10,000 feet.

If fuel has been consumed at uneven rates between
the two main tanks because of prolonged one engine
flight, itis desirable to balance the fuel load by operating
both engines from the fullest tank. However, if there is
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sufficient fuel in both tanks, even though they may have
unequal quantities, it is important to switch the left and
right fuel selectors to the left and right main tanks, re-
spectively; feel for detent; and check the auxiliary fuel
pumps ON for the landing. This will provide an adequate
fuel flow to each engine if a balked landing is necessary.

NOTE

Make sure that weight does not exceed 5400 pounds be-
fore attempting landing.

BEFORE LANDING
1. Seat Belts and Shoulder Harness - SECURE.

Propeller Synchrophaser - OFF (Optional Sys-
tem).
Alternate Air Controls - CHECK IN.
Wing Flaps - DOWN 15° below 158 KIAS.
Landing Gear - DOWN below 138 KIAS.
Landing Gear Position Indicator Lights -
Check down lights - ON; Unlocked Light - OFF.
7. Mixtures - FULL RICH or lean as required for

smooth operation.
8. Propellers - FULL FORWARD.
9. Wing Flaps - DOWN 35° below 138 KIAS.
10. Minimum Multi-Engine Approach Speed -

93 KIAS at 5400 pounds.
1. Air Minimum Control Speed - 80 KIAS.

A

ook

Landing gear extension before landing is easily de-
tected by a slight change in airplane trim and a slight
"bump” as the gear locks down. lllumination of the gear-
down indicator lights (green) is further proof that the
gear is down and locked. The gear unlocked indicator
light (red) will illuminate when the gear uplocks are re-
leased and will remain illuminated while the gear is in
transit. The unlocked light will extinguish when the gear
has locked down. If it is reasonably certain that the gear
is down and one of the gear-down indicator lights is still
not illuminated, the malfunction could be caused by a
burned out light bulb. This can be checked by pushing
the applicable gear-down indicator light. If the bulb is
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burned out, it can be replaced with the bulb from any
post light, or the landing gear unlocked indicator light.

A simple last—minute recheck on final approach
should confirm that all applicable switches are on, the
gear-down indicator lights (green) are illuminated, the
gear unlocked indicator light (red) is extinguished and
the propeller and mixture controls are full forward.

Landings are simple and conventional in every re-
spect. If power is used in landing approaches, it should
be eased off cautiously near touch-down, because the
“power-on” stall speed is considerably less than the
“power-off” stall speed. An abrupt power reduction at
five feet altitude could result in a hard landing if the air-
plane is near stall speed.

Landings on hard-surface runways are performed
with 35° flaps and 93 KIAS during the approach, us-
ing as little power as practicable. A normal flare-out is
made. and power is reduced in the flare- out. The land-
ing is made on the main wheels first, and remaining
engine power is cut immediately after touchdown. The
nosewheel is gently lowered to the ground and brakes
applied as required. Short field landings on rough or soft
runways are done in a similar manner except that the
nosewheel is lowered to the runway at a lower speed to
prevent excessive nose gear loads.

Crosswind landings are performed with the least
effort by using the crab method. However, either the
wing-low, crab or combination method may be used.
Crab the airplane into the wind in a normal approach us-
ing a minimum flap setting for the field length. Immedi-
ately before touchdown, the airplane is aligned with the
flight path by applying down-wind rudder. The landing is
made in nearly three-point attitude, and the nosewheel
is lowered to the runway immediately after touchdown.
A straight course is maintained with the steerable nose-
wheel and occasional braking if necessary.

BALKED LANDING

1. Increase engine speed to 2700 RPM and apply
full throttle if necessary.

2. Mixtures - AS REQUIRED for balked landing
power setting.

3. Balked Landing Transition Speed - 85 KIAS.

4. Landing Gear - RETRACT during IFR go-around
or simulated IFR go-around after establishing a
positive rate of climb.

NOTE

Experience indicates that retracting the landing gear
during an operational VFR go-around, when an im-
mediate landing is contemplated, has been condu-
cive to gear up landings.

Always follow the Before Landing Checklist.

5. Wing Flaps - 15°.

6. Trim airplane for climb.

7. Cowl Flaps - OPEN.

8. Wing Flaps - UP as soon as all obstacles are
cleared and a safe altitude and airspeed are
obtained.

AFTER LANDING

1. Auxiliary Fuel Pumps - LOW during landing roll.
2. Cowl Flaps - OPEN.
3. Wing Flaps - UP.

Maximum braking effectiveness is obtained by apply-
ing full even pressure to the toe brakes without locking
the wheels and applying full back pressure to the control
column. This procedure is recommended only for emer-
gency stops as excessive brake pad and tire wear will
occur. Maximum brake wear occurs at high speed. This
brake wear can be reduced using aerodynamic braking
supplemented with the use of wheel brakes. Maximum
aerodynamic braking occurs with the wing flaps fully ex-
tended and the control wheel held aft to keep the nose
off the runway as long as possible.
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After leaving the active runway, the wing flaps should
be retracted. Be sure the wing flaps switch is identified
before placing it in the UP position. The auxiliary fuel
pump switches are turned to LOW during the landing roll.

SHUTDOWN
1. Parking Brake - SET if brakes are cool.
2. Avionics Master Switch - OFF.
3. All Switches Except Battery, Alternator and
Magneto Switches - OFF.
4. Auxiliary Fuel Pumps - OFF.

NOTE

The fuel pumps must be turned OFF prior to stopping
engines.

5. Throttles - IDLE.

6. Mixtures - IDLE CUT-OFF.

7. Battery and Alternators - OFF.

8. Magneto Switches - OFF, after engines stop.

9. Control Locks - INSTALL.

10. Fuel Selectors - OFF if a long period of inactivity
is anticipated.

11. Cabin Door - CLOSE.

NOTE

To securely latch the cabin door from the outside, the ex-
terior door handle must be rotated clockwise to its stop.

With the mixture levers in IDLE CUT—OFF, the fuel flow
is effectively blocked at the fuel metering unit. Thus, itis
unnecessary to place the fuel selectors in the OFF posi-
tion if the airplane is receiving normal usage. However, if
a long period of inactivity is anticipated, the fuel selec-
tors should be turned OFF to preclude any possible fuel
seepage that might develop through the metering valve.
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NOTE

Do not leave the fuel selectors in an intermediate po-
sition, as fuel from the main tanks will transfer into the
auxiliary tanks.

STALL

The stall characteristics of the airplane are conven-
tional. Aural warning is provided by the stall warning
horn between 5 and 10 KIAS above the stall in all con-
figurations. The stall is also preceded by a mild aerody-
namic buffet which increases in intensity as the stall is
approached. The power-on stall occurs at a very steep
angle with or without flaps. It is difficult to inadvertently
stall the airplane during normal maneuvering.

MANEUVERING FLIGHT

No aerobatic maneuvers, including spins, are ap-
proved in this airplane; however, the airplane is conven-
tional in all respects through the maneuvering range
encountered in normal flight.

PROCEDURES FOR PRACTICE
DEMONSTRATION OF YMc,

Single-engine procedures should be practiced in
anticipation of an emergency. This practice should be
conducted at a safe altitude (5000 feet), with full power
operation on both engines, and should be started at a
safe speed of at least 105 KIAS. As recovery ability is
gained with practice, the starting speed may be lowered
in small increments until the feel of the airplane in emer-
gency conditions is well known. It should be noted that
as the speed is reduced, directional control becomes
more difficult. Emphasis should be placed on stopping
the initial large yaw angles by the IMMEDIATE applica-
tion of rudder supplemented by banking slightly away

from the yaw. Practice should be continued until: (1)
an instinctive correction reaction is developed and the
correction procedure is automatic and, (2) airspeed, al-
titude, and heading can be maintained easily while the
airplane is being prepared for a climb. In order to simu-
late an engine failure, set both engines at full power op-
eration; then at a chosen speed, pull the throttle control
of one engine to idle, and proceed with single-engine
emergency procedures. Simulated single-engine flight
characteristics can be practiced by setting propeller
RPM to simulate a critical engine inoperative condition
as shown in Figure 5-3.

1. Wing Flaps - UP.

2. Landing Gear - UP.

3. Airspeed - VSSE (92 KIAS) or above.

4. Inoperative Engine - IDLE POWER.

5. Operative Engine - 2700 RPM and FULL THROT-
TLE.

6. Airspeed - DECREASE at approximately 1 knot

per second until VMCA (red radial) or stall warn-
ing, whichever occurs first is obtained.

VSSE is used in training and is not a limitation. It is
recommended, however, that except for training, dem-
onstrations, takeoffs and landings, this airplane should
not be not be flown at a speed slower than YSSE.

Under no circumstances should a VMCA demonstra-
tion be attempted at a speed slower than the red radial
on the airspeed indicator.

NIGHT FLYING

Before starting the engines for a night flight, the
rheostats should be turned on and adjusted to provide
enough illumination to check all switches, controls, etc.

Navigation lights are then checked by observing il-
lumination in the small peep holes in inboard leading
edges of the wing tips and reflection from the pavement
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or ground below the tail light. The operation of the anti-
collision lights should be checked by observing the re-
flections on the ground and on the wing tips and wings.
The retractable landing lights (the right landing light is
optional equipment) may be extended and checked mo-
mentarily. Returning the landing light switches to OFF
turns the lights off, but leaves them extended ready for
instant use.

Before taxi, the interior lighting intensity is normally
decreased to the minimum at which all the controls and
switches are visible. The taxi light should be turned on
prior to taxiing at night. The landing lights, if used during
taxiing, should be used intermittently to avoid exces-
sive drain on the battery. In the engine runups, special
attention should be directed to alternator operation by
individually turning the selector switch to L ALT and R
ALT and noting response on the voltammeter.

Night takeoffs are conventional, although the gear
retraction operation is usually delayed slightly to insure
that the airplane is well clear of the runway.

In cruising flight, the interior lighting intensity should
be decreased to the minimum which will provide ade-
quate instrument legibility.

COLD WEATHER OPERATION

Whenever possible, external preheat should be uti-
lized in cold weather. The use of preheat materially re-
duces the severity of conditions imposed on both en-
gines and electrical systems. It is the preferred or best
method of starting engines in extremely cold weather.
Preheat will than the oil trapped in the oil coolers and oil
filters, which will probably be congealed prior to start-
ing in very cold weather. Refer to the Airplane Service
Manual for additional information when operating in ex-
tremely cold weather.

When the oil pressure gage is extremely slow in indi-
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CONDITIONS: )
1. Propellers in Low Pitch (Full Forward Position).
2. Manifold Pressure Adjusted to Obtain Proper RPM.
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cating pressure, it may be advisable to fill the pressure
line to the gage with kerosene or IP—4.

NOTE

During cold weather operation it is advisable to rotate
propellers through four complete revolutions, by hand,
before starting engines.

If preheat is not available, external power should be
used for starting because of the higher cranking power
required and the decreased battery output at low tem-
peratures. The starting procedure is normal; however, if
the engines do not start immediately, it may be neces-
sary to position the primer switch to LEFT or RIGHT for 5
to 10 seconds.

After a suitable warm-up period (2 to 5 minutes at
1000 RPM, if preheat is not used) accelerate the engines
several times to higher RPM. The propellers should be
operated through several complete cycles to warm the
governors and propeller hubs. If the engines acceler-
ate smoothly and the oil pressure remains normal and

steady, the airplane is ready for takeoff.
T ADine~ B

1. WARNING |

The wings and tail surfaces must be clear of ice, snow
and frost prior to takeoff as flight characteristics can be
adversely affected.

During operation in cold wet weather, the possibility
of brake freezing exists; therefore, special precautions
should be taken. If ice is found on the brakes during pre-
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flight inspection, heat the brakes with a ground heater
until the ice melts and all traces of moisture are re-
moved. If a ground heater is not available, spray or pour
isopropyl alcohol (MIL-F-5566) on the brakes to remove
theice.

O ALITIAN &
CAUTION

If brakes are deiced using alcohol, insure alcohol has
evaporated from the ramp prior to starting engines as a
fire could result.

If neither heat nor alcohol are available, frozen brakes
can sometimes be freed by cycling the brakes asym-
metrically while applying engine power. Caution should
be exercised if the airplane is setting on ice or in close
proximity to other parked airplanes.

After takeoff from slush-covered runways or taxi-
ways, leave landing gear down for a short period, allow-
ing wheels to spin. This will allow centrifugal force to
throw off any accumulated slush which should preclude
frozen brakes on landing. Insure wheels are stopped be-
fore retracting wheels to prevent buildup of ice or slush
in the wheel wells.

During cruise, the propellers should be exercised at
half-hour intervals to flush the cold oil from the gover-
nors and propeller hubs. Electrical equipment should
be managed to assure adequate alternator charging
throughout the flight, since cold weather adversely af-
fects battery capacity.

During letdown, watch engine temperatures closely
and carry sufficient power to maintain them above op-
erating minimumes.

The pitot heat switch should be turned ON at least
5 minutes before entering potential icing conditions (2
minutes if on ground) so that these units will be warm
enough to prevent formation of ice. Preventing ice is
preferable to attempting its removal once it has formed.
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ALTERNATE INDUCTION AIR

The induction system employed on these engines is
considered to be nonicing. However, manually operated
alternate induction air is provided to assure satisfac-
tory operation should the induction air filter become ob-
structed. Should a decrease in manifold pressure he ex-
perienced when flying in icing conditions, the alternate
air doors should be manually opened. This will provide
continued satisfactory engine operation.

Since the higher intake air temperature when using
the alternate intake air results in a decrease in engine
power, it is recommended that the alternate intake air
not be utilized until indications of intake filter icing, (de-
creased manifold pressure) are actually observed.

Should additional power be required, the following
procedures may be employed:

1. Increase RPM as desired.

2. Move throttles forward until maximum manifold
pressure is reached.

3. Readjust mixture controls for smooth operation.

During ground operation, the alternate air doors
should be closed to prevent engine damage caused by
ingesting debris through unfiltered air ducts.

NOISE ABATEMENT

Increased emphasis on improving the quality of our
environment requires renewed effort on the part of all
pilots to minimize the effect of airplane noise on the
public.

We, as pilots, can demonstrate our concern for envi-
ronmental improvement by application of the following
suggested procedures, and thereby tend to build public
support for aviation:
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1. Pilots operating airplanes under VFR over
outdoor assemblies of persons, recreational
and park areas, and other noise-sensitive areas
should make every effort to fly not less than
2000 feet above the surface, weather permit-
ting, even though flight at a lower level may be
consistent with the provisions of government
regulations.

2. During departure from or approach to an air-
port, climb after takeoff and descent for land-
ing should be made so as to avoid prolonged
flight at low altitude near noise-sensitive areas.
Avoidance of noise-sensitive areas, if practi-
cal, is preferable to over-flight at relatively low
altitudes.

NOTE

The preceding recommended procedures do not apply
where they would conflict with Air Traffic Control clear-
ances or instructions, or where, in the pilot's judgment,
an altitude of less than 2000 feet is necessary to ad-
equately exercise his duty to see and avoid other air-
planes.




S10RIUSERIGUIDE

Section 6
Performance

Table of Contents
Introduction

Airspeed Calibration
Normal Static Source

Airspeed Calibration
Alternate Static Source

Altimeter Correction
Normal Static Source

Altimeter Correction
Alternate Static Source

Temperature Rise Due To
Ram Recovery

Temperature Conversion
Degrees °F to Degrees °C

Pressure Conversion
Inches of Mercury to Millibars

Stall Speeds
Wind Component
Normal Takeoff Distance

Takeoff Distance
Maximum Performance

Accelerate Stop Distance

6-3

6-3

6-4

6-5

6-5

6-6

6-6

6-7

6-7

6-8

Accelerate Go Distance
Rate-of-Climb - Maximum Climb
Rate-of-Climb - Cruise Climb

Rate-of-Climb
One Engine Inoperative

Rate-of-Climb
Balked Landing Climb

One Engine Inoperative
Service Ceiling

Time, Fuel and Distance to Climb
Maximum Climb

Time, Fuel and Distance to Climb
Cruise Climb

Cruise Performance
With Recommended Lean Mixture

Range Profile
Endurance Profile
Holding Time

Time, Fuel and Distance
to Descend

Normal Landing Distance

Fuel Flow Schedule

6-8

6-9

6-10

6-10

6-1

6-12

6-13

6-14

6-15

6-16

6-17

6-18

6-18

6-19

6-19

SECTION'6CIPERFORMANCE

INTRODUCTION

Section 6 of this User Guide contains perfor-
mance information required to operate the air-
plane 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 that the 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 .1inch Hg. above
29.92.
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Airspeed Calibration Airspeed Calibration

Normal Static Source Alternate Static Source

PILOT'S FOUL WEATHER WINDOW CLOSED

NOTE:
1. Indicated airspesd assumes zero instrument Gear Up Gear Down Gear Down
arror. Flaps 0° Flaps 15° Flaps 350
2. The following calibrations are not valid im KIAS KCAS KIAS KCAS KIAS KLAS
the prestall buffet. = — = P o =
3. The fallowing calibrations are valid for the &0 a0 ] 7B 20 a0
pilot's and copilot's airspeed indicators 20 %0 20 m 30 3
when the standard or optional dual static
system is installed. — = - == 96 * 34
100 99 100 98 100 98
Gear Gear Down 110 109 110 107 110 107
Flaps o0 Flaps 159 g 120 118 120 V] 120 17
140 137 130 127 130 126
KIAS KCAS KIAS KCAS KIAS KCAS 160 156 190 136 190 15
70 71 70 72 70 71 180 175 150 146 145 140
80 Bl 80 az 80 81 200 195 160 156 -— -——
90 31 50 92 90 91 220 214 165 160 =a- =
- -= -= - 93 * 94 * 234 227 --- --- --- —
e . L pA L _ PILOT'S FOUL WEATHER WINDOW OPENED
110 111 110 112 110 111
120 121 120 122 120 121 --- -—- 70 59 70 57
140 142 130 132 130 131 80 69 80 69 B0 67
160 162 140 142 139 140 a0 78 a0 78 ag 76
180 182 150 152 -——— -— 100 a8 100 88 100 BE
200 202 158 180 -—— -~ - — — e 109 * a4
220 223 e=r — e m— 110 97 110 97 110 g5
223 227 i sucaed i — 120 107 120 107 120 105
*Recommended Mini A1l Engi A h Speed At 5400 Pound 22 125 =l 116 10 L
With 350 Wing Flaps. o PPTOGCH SPES s 160 145 140 126 ) 12
180 163 150 135 158 140
200 182 160 145 === -==
227 201 176 160 === -—=
248 227 e == - -—-

*Recommended Minimum A11 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
BO 6| 14 7 8 19 9 11 | 26 13
Q3 w 7] 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 19 321 50 25
160 30| 30 == 42 41 - 57 | 55 -=
180 37| -- -- 51 -= == 69 | -- -
200 40 | -- - 56 - == 76 | -- --
220 67 | == -= 93 - - 126 | -- --

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

INDICATED ALTITUDE |= (D
TO FLY

ALTITUDE CORRECTION PROCEDURE

ESIRED ALTITUDE | -
(MsL)

]

CORRECTION

ALTIMETER ]
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Altimeter Correction

Alternate Static Source

NOTE:
1. Add correction to indicated altimeter reading.
2. The following calibrations are valid for pilot's and copilot's
altimeters wheén the standard static system i3 installed.
3. An alternate static source 1s not available for copilot's instru-
mants when the optional dual static system is installed.
PILOT'S FOUL WEATHER WINDOW CLOSED
Altitude Sea Level 10,000 Feet 20,000 Feet
Gear Up | Down | Down Up |Down |Down Up |Down |Down
Flaps 0° | 15°| 350 | 0@ | 159 | 350 | o° | 159 | 35°
KIAS Feet | Feet | Feet |Feet |Feet |Feet |Feet [Feet |Feet
&0 0] -13 -4 Qg -19 -6 g | =35 =8
96 * B3| -19] -1§ -11 | -23 | -23 -15 | - | -1
100 -8| -23| -18 -11 | -32 | -25 =15 | -44 | -34
120 -20 | -34) -34 -28 | -4 | -46 -38 | -63 | -6
140 -34 | -45 | -57 -4 | -62 | -79 -63 | -&4 |-107
160 <50 | =59 | ==== =68 | =81 |==-= =85 | =111 |====
180 =4 | mmem | =mmm =102 Jeme= Jmmw= (=138 e [eeee
200 ) | mmmm | wmmm J =130 [mmmm Jemem [ lTE | |
220 ~114 | ==== | ==== =157 |==== |---= [-2184 | ==== [-=--
PILOT'S FOUL WEATHER WINDOW OPEN
&0 =59 | =70 | -B& =55 | =97 |-118 |=-130 | -132 |-161
100 94 | -34 | -114 -IE =130 | -157 |-176 | -176 |-214
109 = =109 | =114 | =134 |-15F |=-157 |-180 |[-214 | -Z14 |-246
120 =131 | =131 | =151 |-1B0 |-1B0 |-208 |-245 | -245 |-286
140 174 | =168 | -194 J-241 |-231 |-268 |-328 | -315 |-385
150 -8 | -207 | ===- |-287 |-287 |---- |-391 |-391 |==--
180 “2B8 | ==es | mome |35 [--oc |oooe JoAB5 |aces |asme-
200 =3 | s=== | === YA |=me= |as== )=5]3 | s=e= | ===
200 =355 | memm | meme |88 [emen |emee | -BEH | meme |o==-

“Recommended Minimum A1l Engines Approach Speed At 5400

With 350 Wing Flaps.

Pounds
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Temperature Rise Due To Ram Recovery

RECOVERY FACTOR (K) = .90

MNOTE:
1. Subtract temperature rise from indicated '
outside air temperature to cbtain true .
outside &ir temperature ;
BF 'UE
15 0 S
1 Lid
! L
1 =
i Ll e .E
20 -
7 10 mam 20 |
= i 15 S
i |
EE 1 ;Fi' | 10
5 et ; 2
=10 . ""FF H SL &
= 5 = @A
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Pressure Conversion

Temperature Conversion

Inches of Mercury to Millibars
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Stall Speeds

CONDITIONS:

Throttles - [OLE

NOT
1.

2.

E:

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 0° 20° 40° 60°
Flaps | Gear |KIAS | KCAS | KIAS | KCAS | KIAS | KCAS | KIAS | KCAS
3500 0® Up 19 78 a8z 81 91 80 112 | 111
15° Down 1 16 M 78 B8 87 109 | 108
35° Dawm 12 10 74 72 g2 80 101 99
5100 0* Up 76 15 9 78 87 86 io8 | 107
15° Down 74 13 17 76 85 84 105 | 104
35" Down 63 67 T 70 79 77 97 95
4700 0 Up 73 72 76 75 84 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° Down 68 &7 10 69 78 7 96 95
35° Dawn 64 62 66 64 13 n 90 88

SECTION/6PERFORMANCE

Wind Component

WIND COMFOWENT FARALLEL TO RUMWAY - EROTS

— HOTE

Maximum Denongtrated Crosswind Yelocity is 15
Knots (Mot & Timitation).
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Normal Takeoff Distance

ﬁgl]] TINS:

. Power - FULL THROTTLE and 2700 RPN Befors

Erake Ralease.

2. Mintures - LEAN for Tield slevatien (5ee

Figure 5=27),
3. Wing Flaps = UP.

4. Cowl Flaps = OPEN.

§. Level, Hard Surface, Dry Rumwiy.

WOTE :
Lo IF full power 15 spplied without

brakes set, distances apply from
point where full power i3 applied,
. Decreass distance 7% for esch 10

knots haadsing,
heces tadlwimd.

. Increase distance 53 for gach 2

. Imtreese total distance 7.9% for

eperation ce firm dry sod rumesy.

SECTION6IPERFORMANCE

CORDITIONS:

1. Power = FULL THROTTLE end 2700 RPH Gefore 1.

(]

Brake Release.

Mixtures - LEAN for Tield elevation [See

Figure 5-27].

Wing Flaps - DOWM 189,

4. Cowl Flaps - OPEN.
8. Level, Hard Surface, Dry Rumeay.

Maximum Performance Takeoff Distance

WOTE :

I el power 15 applied withour

brakes set, distancas apply from

point where full power 13 applied.

2. Decrease distance 3% for e¢ach 4
kmDES headwind.

3. Imcrease distance 58 for each 2
kmots tallwind.
4. Imcrease total distamce 7.9% for
operation on firm dry sod rurmeay.

TAKEQFF -20%C (-4FF) | -10°C (14%) o (32%7) 10° (5057)
™ 5g-
FOUT | PRESSURE TOTAL T TOTAL ToTAL
WE IEHT- | OBSTACLE | ALTITUOE - [ GRDUNE n]mﬁ::lumuu- BISTANCE | sRoumn | DISTANCE | BROWND | DISTANCE
POUNDS | SPEED- | FEET  |ROLL -(TO CLEARJROLL -|TO CLEARJROLL =|TO CLEARIROLL -|TO CLEAR
KIRS FEET | %0 FEET| FEET | %0 FEET| FEET | 50 FEET| FEET | 50 FEET
BE00 92 |Sea Lewer| 1330 | 1650 | a480 | 17é0 | 1550 | 1&p0 | 1660 | 2020
1000 | wra | 1810 | 1580 | 10 | 1700 | 2680 | 1830 | 240
2000 W10 19450 1740 | 2140 1860 | 2300 2020 m
000 | e | 2200 | 1920 | 230 | 2070 | 2540 | 2300 | 2800
3000 Wro | 2e30 | zL30 | 2620 P2 FLY 2900 2550 nm
5000 | 2180 | P00 || 2430 | Iwe0 | 2680 | Jrm0 | 280 | W0
EODD | 2650 | ODBD ) 2680 | 330 | 2900 | 1580 | 1130 | 38an
o0 &am 3440 2450 37an JERD | 4080 3500 380
B0O0 || 3090 | 3880 | 3350 | <220 | 3620 | 4590 | 390 | =000
G000 | MTOD | 420 | 37E0 | 4E30 | 4080 | &2 | 4420 | s8N0
in,000 | 3880 | 5080 | 4220 | 5550 | 4580 | s1d0 | <sE0 | s8N0
5108 BE  |Ses Lewed| 4310 | 1380 | 1206 | 1880 | 1280 | 1580 | 1380 | 1690
{[ei i] [FFaH 1610 1326 1620 14820 1780 1520 1850
000 | 140 | 1es0 | 1350 | 1780 | 1580 | 1910 | I6ED | X0
ol 1880 | 1820 | 1600 | 1%0 170 | 2100 1850 | 250
000 1630 2010 1766 | 2180 1900 | 2330 2050 &
ELil BEOO | 3320 | 1940 | 230 | 00 | %M | 13X | =W
BO0 | 1990 | 260 | 2050 | 2650 | 2800 | 230 | 2580 | 30ED
o0 | En | 2230 | M7 | 3030 | 2680 | 1PM0 | 2870 | MW
BOOD | 2540 | 2140 | 2rsG | 2400 | F9R0 | J&M0 | 3210 | SE0
9000 | 2840 | 3540 | 3080 | 3840 | 3330 | 4170 | 3610 | 4530
woon § | ec | 3es0 | 430 | 3730 | 47w | som0 | sle0
700 BE Sea Level] 920 1140 550 1220 1050 1300 1180 1390
won | Wi | 1250 | 1ws0 | 130 | 1170 | 143 | 1250 | 1530
00 | uod | 1360 ) 1wo | 140 | 1280 | 15M0 | 1370 | 167
3000 f1zio | 1500 | 1310 | 1600 | 1400 | 1TA0 | 1810 | 1840
&000 | N340 | 150 | 1440 | 1770 | 1550 | 1500 | 1670 | 2030
003 | 14to | 1810 | 1550 | 190 | 1710 | 2080 | 1840 | 2240
GOOD | 62D | 200 | 1750 | 2150 | 10 | 230 | 2000 | &0
0o ) Legd 210 | 1980 | 30 | d0e0 | 2560 | 2260 | 260
BOOD | 1990 | 2860 | 2160 | 2650 | 1330 | a8 | 200 | MM
9000 | 2230 | 2750 | 2480 | 3050 | 26%0 | 130 | 2300
e | =e0 | 360 | 2770 | Mao | 3000 | 300 | 3240 | 4l0
4300 81 |Sea Lewwl| 730 | 930 800 | 1000 880 | 1080 20 | um
1000 g0 | 1020 880 | 1090 o0 | 1180 | 1010 | 1240
2000 B 1114 60 1190 E ] 120 110 1350
3000 980 1210 1050 1300 1130 1350 12E 1590
4000 |80 | 1330 | 1160 | 1430 | 1250 | 153 | 1340 | 1€
soop | uss | 160 | 1270 | 1560 | 1390 | 1e80 | 1470 | 17%0
6000 | 1300 | 1600 | 1800 | 1770 | 1500 | im0 | 1620 | 19D
o0 | Lésd | L7TD 1550 | %00 1670 | 2040 | 100 | 2e0
aood | 1990 | u e | zwo | @so | 220 | 2000 | 2430
goo0 | 190 | 2180 | 1910 | 23e0 | 2080 | 5w | 22¥ | 27m
W,000 | 1960 | 2020 | 2120 | Zew | im0 | o | 60 | 32

}ENEEF -20% (-4%) | -10% (14°F) o (32%) 1% (50°F)

FOOT | PRESSURE TOTAL TOTAL TOTAL TOTAL
WEIGHT= | OBSTACLE | ALTITUDE- | GROUND (O LSTANCE | SROUND) BT STANCE JGROUND | DDSTANCE | GROUND | DT STANCE
POUNDS | SPEED- | FEET  |ROLL =|70 CLEAR|ROLL =|T0 CLEAR|ROLL -|TO CLEAR|ROLL -|TO CLEAR
K1AS REET | &0 FEET| FEET | %O FEET| FEET | 50 FEET| FEET | 50 FEET

SEL0 82 |Sea Leval| 1040 [ 1340 | 1K20 | 1440 | 1200 | 1540 | 1200 | 1850

w00 | 113 | 1480 | 1230 | 1580 | 1320 | 1700 | 14M0 | 182D

2000 | 1250 | 1620 | 1350 | 1740 | 1450 | 1870 | 1570 | Po00

3000 | 1380 | ITED | 1890 | 1920 | 1610 | 2080 | 1730 | 2210

00 | 1520 | 1970 | 1es0 | 2130 | 17a0 | z#ao | 1910 | 46D

5000 | 16E0 | P1e0 | 1E20 | 2350 | 1960 | 2540 | 2aMd | 2740

G000 | 1860 | 2420 | 2oin | 2sR0 | 2170 | #8300 | 2350 | 3060

000 2070 2710 2:40 2340 2470 sa 2620 480

eoog | 2300 [ 300 | 2500 | 33P0 | ETOO | 320 | 2080 | 3sa0

G000 2560 J48D 2800 3800 3040 4160 310 4g30

10,000 | 2880 | 3970 | 3n40 | 4370 | 3530 | 4980 | 3ea0 | S450

5100 78 Sea Level] 870 1130 540 L2 o 1290 1080 130

1000 960 [ 1240 | 1030 | 1320 | 1110 | 1420 | 1M90 | 1520

Po00 | 1050 [ 1350 | 1130 | t4s50 | 1ele | 1550 | 1310 | 1660

00 1150 | 1490 | 1240 | 1590 | 1340 | 1710 | 1440 | 1890

4000 1270 1640 1370 1740 1480 1880 1540 2030

5000 1400 1aja 1510 1540 1630 20aa 1760 2240

G000 | 1540 [ 1990 | 1670 | 2150 | 1800 | 2310 | 1540 | 2400

7000 | 1710 [ 2210 | 1B50 | 2380 | 2000 | 2580 | 2160 | 2790

2000 1800 2480 2060 26ED 2220 gt} 2800 3190

9000 | 2120 | 2790 | 2300 | 3030 | 2430 | 32E0 | 2m00 | 3s70

10,000 | 2360 | 3140 | 2570 | 3420 | FTA0 | 3730 | 3oRo | 407

4700 75 |Sea Level| TR0 940 70| woo B30 | 1070 0 | 1140

1000 780 | 1030 BS0 | 1100 910 | 1170 80 | 1250

000 850 [ 1120 930 | 1200 | 1800 | 1280 | 1070 | 1370

3000 954 1730 1020 1310 1100 1410 1180 1500

aa0n 1040 1350 1020 1440 1210 1580 1300 1EEQ

000 | t180 [ 1480 | 1230 | 1540 | 1330 | 1700 | 1430 | 1830

EO00 1260 1630 1360 1750 1470 1880 1580 2020

Too0 | 1330 | 1800 | 1510 | 1930 | 1820 | 20B0 | 1750 | a0

2000 | 1550 | 000 | 1870 | 2150 | 1810 | z3e0 | 1950 | PSO00

00 1720 2230 1860 2400 2010 2600 patil 2820

10,000 | 1910 | 24990 | 2070 | 2700 | 2240 | o0 | 2e30 | 370

=/
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Accelerate Stop Distance

COMDITIONS

l. Power - FULL THROTTLE and 2700 FPM Before
2. Hintures - LEAN for field elevation (See

1. Wirg Flaps - UP.

Erake Relessa.

Figure 5-27).

4, Coml Fleps = OPEN.
6. Level, Hard Surface, Dry Fumeay.
6. Engine Fallure ot Engine Failure Spesd.

7. Idle Power and Maxfmunm Effective Braking

Afver Enging Fallure.

ROTE:

L. If full power 15 agplied

Without Brakes spt, dis-
tances épply from point

whara full power is applied.

Decrease distance 33 for
gach 4 knots headwind .
. Imcrgase digtance 53 for
wach 2 knoti taflwird.

ENEINE TOTAL DISTAMCE - FEET
FATLURE | PRESSURE
WELGHT = | SPEED - | ALTITUGE - | -20% | -10% | oo | +10%C | #208C |+20%c | +40%
UMD | KI1AS FEET =4%F | +140F | 329 | 4500F | +689F | 48607 § #1040F
5500 82 |5es Lewel |3020 |a31so | asvo Jasse |arae |asae | 4
woo J322o |asea fasso Ja7so | 3990 |az10 | 4seo
00 |34930 |3630 | 330 |eoso | s3s0 esao | oaemn
o0 |3se0 | 3ee0 | s100 |s400 | seso 410 | siac
4000|3920 |41e0 | eas0 |47ac | sooo |s20 | osseo
w0 |ezoo §esig | esio [som | saw0 [svoe | soan
000 4590 | 4880 | SQED | G450 | B0 | €170 6530
1000 4950 | 5270 § 5800 | 5440 | 6310 | ET0 Tiin
aop | 53se | 5710 |ec7o |ene |sero |73l | 77an
a0 5830 16210 | 6630 | 7060 | 730 | BOR0 8360
13,000 G310 | 6770 | T30 | TR0 | B2S0 | BAl0 9420
B0 -] See Lewel | 2540 | 2680 | 2830 | 2980 | 3140 | 3300 M4m0
1000 270 ) ZeG0 § 300 § A0 | 3350 | 3530 kral)|
] 2880 | 3080 | 32:i0 | 33g0 | s&0 | ITHM 3970
] 1030 | 2250 | 3440 ) 30 | 2830 | 4040 4330
R ] I2900 | 3480 | 358D | 300 | 4150 | 4420 4560
sp00 3520 | arw | 3950 |4zs0 | 4so0 |erse | sooo
H000 770§ A000 | 4320 | 4Se0 | 4830 | 51d0 5430
maa | 4oeo | a0 | sceo [asso | s2d0 |eses | seeo
aoo | 4470 [ 4750 | soso | ssee | Seso [oose | Gazc
a000 | 4320 | sien | s4so |ssa0 | ezeo |es10 | 7oac
w.om | s2s0 | se0a | seo |esto | s7se |7Em | T
4700 85 | Sen Lewel | 2110 | 2230 | 2350 |e4ro | 2600 |zven | zmmo
1000 c250 | 2370 {2500 | Eeed | 27Y00 | P%R0 kg )i}
2000 2350 | 2530 | 2660 | 2810 | 2960 | diZ0 3280
000 2540 | 2650 | 2640 | X000 | 3160 | 3340 k10
4000 d7e0 | PEEDQ | 3040 | 310 | 3360 | 3560 Erfil
5000 2000 | 30E0 § 3260 | 3440 | ded0 | 2820 4130
g00 | 3120 | 3300 | 3=00 | 3roo | 3mo Yezie | assp
ro00 | z3s0 | a8s0 | a%eo |seeo | e3oo |esso | dsEn
00 | 0o | 3630 | eo7o | 4390 | see0 |amen | szao
sq00 | 300 | 4230 | a4s0 |arre | somo | sz | sTio
10,000 430§ 4550 | 447D | 5160 | 5510 ] S58E0 G240
4300 61 |Sem Level | 1730 | 1e20 | 1520 Javen | 2120 |zzac | 2o
101 1830 | 1540 | zoe0 2150 | 2ren | 230 | 2son
2000 1950 | 260 | 2070 |zeo0 | o240 Y7s3m | reen
0l :070 | 2190 | 2210 | z+90 | 2570 [zrie | zaEso
4000 sa10 | 2340 | 2270 | 2610 | 270 | 2900 | acen
5000 10 Q2500 | deLD JeTeg | 2950 JaLl0 EE]
G000 2520 § D680 | FRA0 | 2990 | a0 | 3340 3530
7000 710 | 28r0 | ®040 |azan | 3410 |asoe | 3sso
BOOY 2010 | 09D | JEBD | M0 | des0 | 39V0 4200
5000 s | o3sdn | 3ss0 | avse | 2070 |30 | asTo
10,000 3300 | 3610 | 3830 | 2150 | esio |osso | ssTo

SECTION/6EPERFORMANCE

Accelerate Go Distance

CONDITIONS: NOTE:
1. Power = FULL THROTTLE and 3700 EPY Before Lo UF fell pewer 15 appiied
Breke Relsasa, without brakes s#t, distances
2. Mixtures - Leen Tor field elevation |See apply from point whers full
Figure 5-27]. power 15 applied.
3. Wing Flaps = UP, 2. Degrease gistance 61 for each
4, Cowl Flaps - OPEM. 10 nots keadwind.
L, Lawel Hard Zurface Dry Funeay. 3. Incregse distance 25 Tor eadk
6, Englme Fallure At Esgine Faflure Speed. knot aof teilwind.
7. Prapeller Feathered and Landing Sear Rotracted 4. Diszance in boses reprasent
During Climd, rates of clinb Tess than 50
&, Maintein Ergine Faflura Speed Untdl Clear of ftfmin.
Dbstacie,
ERGIIE TOTAL DISTANCE TO CLEAR SC-FOOT DBSTACLE
FALILURE = | PRESSURE
WEIGHT - | SPEED - | ALTITUDE - | -20% | -10% [ ofC | +10% [ s2c®C | +aofc| +a0®c
POUNDS | ELAS FEET ~£9F | #1497 [ 32°F | +50°F | +es®F | =weYF | =204%F
500 a2 Sea Lewel 2E00 2850 Jraa 3450 Jeda 4330 4954
1000 3010 330 | Moo | 4leo ) 40| SeR0|  BEID
2000 AE3D0 3870 4520 5250 &370 BOBO | 11,540
Klen] 5310 Ag60 5540 L0 | e | e
4D sy | roae | essh [E % pinteuxtl] [T PRIRETR
5000 BLT0 B T S EEEey
Goga Tl e e ] mmmnme | cmenns | cseens
IO | m=ee== [ eeenan | anaaas R [ — ammamm
B0 || aeeae PRy, [t EAPRRCY RIS pRERY i e
i1 QR [p— SR I [SSp— " E—_— ——
10, 000 PRSI PR - - amrsan | emcnne | cceaan
5100 BE Sea Lewal 2030 2150 2360 2560 ) 280 | 3030 33e0
| Do 2ran 747a i -] b | 540
200 faiiH] 2620 k] 3400 3770 4230 4410
n0a 2060 Ehy YOED | Gs0G| 30| 23D
4000 Jaud 3510 4430 5110 6130 TR0 | 10,430
5004 a0 S£ED k] -::'an| aaaaaa
G000 5350 L= 3480 | 12,550 | mersae [ miann | anmare
000 FEOO L 1] 240 ) - - e f e
B0 | e - - e sambas smsssn | ssssss
o | e | ——— | —— o | i el oLl
10,000 SR T PR
4700 BS Sea Lewel LE0O L7 JEE] 14980 2130 fees: ] 2&E0
1000 1780 1910 P0G 2210 23590 =80 2800
2000 L2gn 2130 2300 2490 M 2530 ;::.gﬂg
4
4540
B2
83arn
4300 g1 Sen Level 1wem 1360 1450 1550 1650 1760 1430
1000 LA0a L=00 L&D 1710 1B30 L0 2100
B0 1540 LESD wen | ween | 2010 FLAN 20
3000 1700 LE L5360 2110 2eT0 2940 2540
4060 oS0 F40 | 2190 BITO] 2he0) 2770 e
200 2100 2270 E2ED 2670 2000 3170 347ma
000 2360 2570 el X650 3340 a0 4100
OO0 et Tol i Er] IEO Y eSO 4430 51L0
a0 Jria M3 3A10 4280 4E&0 £ BRSO
000 3650 4150 w0 LT BELO 8330 | 11,760
| 10,000 4890 5150 S1E0 TT30 | 10,510 f=-=m== [ ===-m-

628
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Rate-of-Climb

Maximum Climb

SECTION/6PERFORMANCE

WELGHT| CLIME SPEED - KIAS r——
Pounds|Sea Lewel] 5000 Feat10,000 Faat 15,000 Fest | 20,000 Faet . 1 =
500 107 103 [T] a5 g1 1 1 25
5100 103 ] 1] 2 B ¢ - i
4700 95 g5 L aa B5 I s prd
s : i '
LR ":
% : e caxs
= 5 e =
]r‘- ":“? T - ".- f E
= 4 jan af| i 1 Pan 1 3
E H d "y t i b . & | =
Y ==. 1 Raa - : 15 2
=] | L] |
—I- H Iﬂl 1 1 'H + _*l' I 1 é
= ijEl - 1 == & =N e ' ] e : pr
3 Mg T 5 P b ]
- 1 - I-El.. : E,.H- 10 I'U:
= Fr? t = ! r . - - £
! = =
] 1 i - (N = 1 g 1 o LT .1
a 'Ell.' ] ] 1 - . - a ,,..--l""':'“:"I ? <
H | I
H ! : 1
Fia ! 1 — .
i ] . L ! L= H
! = - o § NS = . =t 1 - - S
* e A HHA |
. 1]
% 40 -3 -2 -0 0 1In 20 30 dlu ﬁlu E500 ] 4500 3000
I T T T T T T T T WETGHT - POUKDS
% a0 -20 g 20 40 B0 80 W0 120

QUTSIDE AIR TEMPERATURE

COMDIT IONS:

1.

2.
3.
4,
5.

2700 RPM and Full
Throttle.

Landing Gaar = UP.

Wing Flaps - UP.

Cowl Flaps = OFEN.

Miature = ADJUST
for A1titude and
Fower [GSee Fig=
ure 5-27),

629,
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Rate-of-Climb
Cruise Climb

CORDITIONS :

1. 2500 BPH ard 24.5 Inches
2. Landfng Gear - LF,

3. Wirg Flaps - WP,

Ha.*

=save SP00 Fest, use Full throtele.

4. Codl Flaps - AS
5. Afropesd - 130
6. Mlxtures - Recormended Fuel Flow,

FEQUIRER.
EIRS.

RATE-DF-CL1ME - FT/MIN

WEIGHT=| FRESSURE

CUTSIDE RIR TEMPERATURE

POVNDS | BLTITUGE-

FEET -zg:'r. -] o% | w% | 2% | s | et
(2% |i1a%e) cazor s fsa®F) | osu%E) | (%] | (209%)

g500 | Sea Level | 1200 | 1ooa | sea | so6 | maa | 7es 26
1000 1131 | 1062 i 30 aed s T44
7000 | 1160 | lo&s | 1020 | 953 gag | &8 762
3000 | view | inas | qoss | 9TE | s0d | s 174
4000 | 12l | 114L | qo68 | 9or | oze | esl 796
£000 1235 | 116z | 1087 | 1015 944 BTG B0
eono | 1167 | 1oes | oe1 | es1 g3 | B17 52
To00 1063 53 925 BS54 195 T3 B
000 og4 | esa | eas | e | 72 | es2 534
2000 ges | eos | 7eq | 6Es g29 | 73 518
L0, Dol o | 7z | es6 | 60l 54 | 435 43
11,000 674 | exn | see | s s | 4 176
{2,000 577 | sea | 4mo | @33 | 38s 340 795
13,000 adl a4z L 154 g 268 Foi 3
14,000 i | 3| e | a2 232 193 154
L5, 000 il ] T 3 194 157 121 -3
16,000 215 | 182 | 188 | 115 & g 16
S106 Sea Lewel | 1264 | Li&d | 1116 | 1046 917 510 B4
w00 | 1297 | izzo | o11ds | wrz | wee | 9% HES
2000 1329 | t2%0 | 1073 | wee | s | esd BES.
3000 | 1362 | wzen | 1200 | 1124 | wes | sfs | ens
4000 1390 | 1307 | 1226 | 1147 o 956 923
g000 | 1419 | 1333 | 1250 | 1169 | %0 | 1014 93
L0000 1337 | L3t | 1174 | 1098 jlirin] 946 B4
Toon | 1229 | 1150 | 1o7a | oo | ozs | ese 00
o0 | 132 | ioer | e | sex | & | M The
9000 | w15 | w6 | &t | ez | 748 | 6o6 6z
10,000 g | e45 | 7E2 | JEn 660 | 601 543
L1000 g | TeT | eEE | g0 g4 L34] qE4
/000 05 £50 535 541 [t 437 k12
13,000 6o7 | =55 | sma | ass | aos 357 o
14,000 5069 461 414 6B k] bl 234
15,000 di2 | 9| 36 | omd a2 | =200 159
16,000 s kil m 19g 181 123 =3
aTnn Swa Lewel | 1445 | 134 | 1283 | 1204 1127 105: 79
o0 | maas | t3e | 1314 | 123 | 11ss | werd | 1ooe
goon | 1seo | 131 | oaaea | oizel | 1179 | nie0 | 1003
aoon | 1555 | l4e4 | 1375 | 1ea9 | leoe | Mz | 1mds
e0o0 | 1sa7 | toe | 1o | 1313 | Lezs | p1e5 | 1oes
5p00 1EEF | 1535 | 1432 | 134 1253 1168 1085
6000 | 1537 | 1444 | 1353 | 1866 | 1181 | 1043 | Wi
7000 | 1425 | Lade | leso | 1167 | 10es | bpoe | 93
goon | 1315 | 1z | iae | owore | esa | w18 | ads
000 légg | 11da | 1051 ar? a4 B33 763
w00 | wer | wozs | 9so | een | ALL T4 | E7E
11,000 093 | oax | #66 ) 7em | 7aa | esn 5ig
12,000 ]| BiS T61 9 638 £ 519
13,000 | 7| sm| 6Ll 554 | 438 443
14,000 E91 [ ] 78 UL | a7 418 6k
15,000 594 | s41 | #o0 | a9 i | 2z
16,000 498 | adg | apo | 383 o | a2 k]

SECTION/6CIPERFORMANCE

Rate-of-Climb

One Engine Inoperative

i O gt g
imate Effect of ' a f and Fu mrottle. i
e fiaracion o Sledls 2. Mixture - CHECK Full Power o |
Engire Rate-opf-Climb. Fuel Flow |Ses 7
Figure §-27). I —
Sybtract values 1isted 1. Landing Gear - WP, | |
below from value obtained 4. Wing Flaps - LP.
in the graph. Effects 5. lmoperative Propel- L
for a combination of gedr, lér = FEATHERED. 4
flap or windmilling pro- 6. Wings Banked 57 Toward T. Cowl Flaps = CLOSED on
peller miy be obtaired by Operative Engine with Inoperative
acding the effects for Approximately 1/2 Ball Engyine.
each. Slip lndicated on the Turn
and Bamk [ndicator.
Inoperative
i
E:zgw:.ilﬂrq 400 FL/Min ?&rﬂ- CLIMB SPEED - KIAS
G Diovam 00 F/Mi L
Flaps - 150 150 FesMin Ses Level | 2500 Feet | 5000 Feet | 7500 Feet | 10,000 Feet
Fi - 158 Fi/Mi
=l bl 5500 106 103 100 o7 o4
5100 102 EE] 35 53 )
700 38 95 92 B 85
IEEE2 L] T &

¥
7

i

Fa
F

+5

PRESSURE ALTITUOE - 1060 FEET

RATE-DF-CLIME - 100 FT/MIK

4aga

L

of «dD <30 -2 =10 0
r T L L] Ll

of M0 -2 © N

DUTSIOE ATH TEMPERATURE WELGHT

6210
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Rate-of-Climb
Balked Landing Climb

PRESSURE ALTITUDE - 1000 FEET

1%

[Ty = — - k PR R B -
HHHHH FeserrrE E AL
525! = HE L E 437

T I t rn pmEmET LEF I 14
HH L e I b jEEEn
1T TEF i i i o ]
Tttt L Hath IEL o et S s * 1
M ESIRiEEe| man (8 gEE Sana pype HH : 5
H s FeEsiin a T X
Heiiaaa i s RS H :
R A A L
ELE R TR ' 3
i1 — Ll e e A R ) 10
= h A hasad sl fa f 0 H B T 4

FRER R A o u g a 'Y ikl
e 1 T § i ;_r' %
s T PR

e 'y b Had % - i 5 . 1850 LB
S e 13 e = A A 8
qeagiianeit e R Tipeas el

i i P )

.
.
+

1 §-+3
1
i

Gt {2 |
4ad]a
Ih- SEE

s 2ood

¢

e

1

*r |
BB e = B
a4
il. 1

llﬂl tllll 0 &0 50

I 1
1 =

QUTSI0E AR TEMPERATURE

I
100

1
120

L800

SO0 4500 000
WEIGHT - POURSS

100 FEET/MINUTE

RATE-DF-CL1ME =

SECTION!6-JPERFORMANCE

COMDITIONS:

T i it g
-

ET00 APH and Full

Throttle.
Migtures = AS REQUIRED
Landing Gear - D0WN,
Ming Flaps - 259,
Comi| Flaps - OPEN.

CLIME 8RSPEEDS

PRESSURE
ALTITUDE =
FEET

AIRSPEED -
KTRS

Soa Lovel
&, 000
10,000
1,000

&5
ED
T2
Ta
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. . CONDITIONS:
One Engine Inoperative 1. Ore Engine Inoperative Climb Configuration.
- age MOTE:
Service Ceiling 1. Engine inocperative service cefling is the
miximum 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

reater than 29.92.

3. rease indicated service ceiling 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 135.181 and 91.119 requirenents,
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SECTION/6CIPERFORMANCE

Time, Fuel and Distance to Climb - Maximum Climb
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COMD | THONE:
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Povier - 2700 RPM
snd Fell ThrotLle.
Landisg Gear « UP.
Wing F?np-i. = P,
Covl Flaps - OPEN,
Mixturg = ADJYST
for alcd tude and
power [See Figure
5-27).

MATE:

1. Time, Fuel and dis-

tance for the clink
aTa datarmingd by
taking the diTfer-
ence Ditwesn the
grrport altituda
and fnitial crufise

altitude otmd]thons,
. For tota'l fusl used,

add 25 pounds Tor
start, taxi and
takaaff
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Time, Fuel and Distance to Climb - Cruise Climb

T - CONDH TROMS:
S SiiiasEEEERAREEE 0RRNRNRN RRNRANRERY IRERE RS ETIRIRITANE R INEE 1. 2500 RPM and 248
] 4 ) Im N 1 :_;:- R T . Il_rluuln: & e
 saaiil A A i) MRS e O e S e enniifs st IR ouay
o HE i : ¥ ;:.;f e i, Cowl Flapi - A5 Bi-
il e e NulBED.
= =P e A e 1 5. Arapeed « 120 KIAS.
2 HITT ramsEnrs ‘ B. Fupl FIow - B4RAT 18
- ¢ rd 1 = mm slinh fuel flow (See
: . 1 Flgwre 5-27].
o + : HA-IT TR
B - 1 wibave 5200 Fezt, Use
; x “q"' h| X am u [L 1 1 Full Tarotels,
o fistits= e ¥ ; WATE:
B R e rHEHTH S H I Time, fuel tad dis-
g 3 twece for ghe Clisb
i ol R Tt i | T arg determined oy
1 ‘ b T » s N | tweing che aiffer-
- - - iadil betWess the
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LLH ey | . 1T 1aitial cruise alti-
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Cruise Performance

With Recommended Lean Mixture

L. At 7500 festi, Ingrgase speed by 2
KTRE for each 400 pounds below
5500 pounds .

2. At S000 feet, incredse speed by 2
KTAS for each 400 pounds below

1. Operations at paak EST may be
utllized with power settings
within tha boses §F the afrplane
is equipped with the optional
EGT system,

SE00 powrds,
-1t 10°C (STD TEWP) e
[149F] [50%F) (BESF)
BLTITUE | RFw | WP | PERCENT | kTAS | TOTAL | PERCENT | kTAS | TOTAL | PERCENT | KTAS | TOTAL
BHP N La/m | B LB/HR
2500 | 7500 | P4.5) V6.5 | DAl [ 19n | vEe | aee | 185 ) M1 | 184 | 1M
FEET | 2600 |23.0) e5.9 J17s | 176 | &v.e | 176 | 170 | 5.0 | 177 | 164
g0 |z2.0) es.s | ar | 166 | B35 | a7z | 6L | el | 172 | 1EE
Z600 | 70.0) 6.5 | 166 | 166 | 59.3 | 167 | 162 | 572 | 16T | a7
a0 |#4.5) 3.3 |ara | wa | w7 |79 [ 178 | e8| 1ED | 1M
200 |2z0| 67,1 | are | 16w | ebB | 173 | 164 | 2.4 | 174 | 1%a
2400 | 2z.0| €3.1 | 168 | 160 | E0.0 | 169 | 165 .7
20 | 210 S92 | 163 | 181 ) s | 1ed | a7 .
2300 | 24,5 3 Jara | are | esg | ara | 166 ||&3.5 (195 | 181
2300 | 23.0 ﬁ‘r T | 15| .5 | 1én | i54]]| 5.3 |16a | 4%
a0 |20 |99.1 263 | 1saf)|sr.0 | 1ed | w46 )]lsen | 164 | a2
P00 | 210 |s5.3 | 1se | 143()|s3.4 | 1sw | taf]is1.4 | 159 | 133
200 | M8 [63e | 268 | 1e2|||en.? | 170 | wsP|]lsea |10 | 1se
2om0 | 23.0 |sB.7 | 163 | 1s0f)lse.? | 163 | nds ||| 545 | 183 | 14
oo |zl | ase | 143() =2 | 1se | 1]l 515 | ase | 134
2200 | 210 |s1.9 | 1sa | was||lso.1 | 54 | 1m|flemz | 153 | i3
00 | #0.0) [46.4 | 248 | 128(] |26.7 | 14w | 12z|f|es.0 | 147 | L1m
2100 | 24.5) (5.7 | 963 | 1soff[=e.7 | 163 | 14sl]i st | ez | 1m
g1o0 | 25.0] |s3.8 | 156 | 139(][s1.8 | asr | 13as)f{so.n0 | 186 | 1w
2100 | g0 lso.6 | 952 | o] [eee |oase | wr|llero 151 | 1E3
2100 | 200 [47.2 | 246 | 123(][45.5 | 48 | 133 |)|43s | 144 | us
oo | zo.0] (440 |24 | ne(][sz.a | 2e0 | w:z|)la0s | 13w | Lo
ptoo | 1.0 a0 (134 | tee|| |20 1333 | ws||srs |10 |
=150¢ 5E¢ (5TD TEMP) =%
(5%} {819F) {T7OF)
00 | 2500 | 24.5] so.7 |1ee | 2on | e | 100 | 104 | me0 |92 | 1
FEET | 2800 |23.0| 738 | 183 | 18 | 0.8 | 1ma | 173 | e84 | 185 | L7E
aoo | z2a] et |78 | 174 | e6.7 | 179 | wes | 4.2 | 180 | 1Ez
2500 | 21,0 64.5 | 173 | 183 | e | 17a | 1mm ) s1.0 |74 | 1E3
2| 2e.5) 76.% | 185 | 19e | me.z | 18F | 1 | s | 1ee | 1@
a0 | 25.9) To.4 |t | 197 | e8| 181 | 17y | 6.4 | 18 | LES
zac | z2.0) 661 | 176 | 187 | ex.E | 276 | aEd | &n2 | ave | 15
daoD | #1.0) 620 | afo | 157 | e | a7 | 183 | 557 |47y | las
2300 | 24.5] 7i.4 {180 | 179 66,4 i1
2300 | 23.0 174 | 165 'ﬁ‘g_ 'i'ﬁ_ i 'ﬁf i
230 | z2.0 1 59,7 | 171 | 152 |f|57.5 |17 | 147
2300 | 21.0 166 | u4a|||es.e | 165 | pas|||52.7 | ies | 139
220 | 24.5] Gk 12 | |sa.z | a7e | w2(fisre |17 | 1m
a0 | 23.0] (6L (1 IS5l 590 | ame | isu|f|5s9 | 1m0 | 14
g | x2.0 E7.2 165 148 EE.E 165 144 E3.7 1£5 Lme
o | 210 (543 | 160 [ 140()]se.¢ | 160 | 13s[f|s0.5 | w0 | 13
geon | zo.0f (50,7 | 155 | ume()|és.s | usa | tev{ffer.: |18 | i3
aio0 | 24.8) (6lp | 16w | uss|)|see | oo | wsof]|s67 | 170 | 14
100 | z3.0) [se.x | 163 | ads[]|se.z | 163 | waof|lszz | 63 | s
fio0 | z.of (530 |18 | aw()|si.0 | use | 133f||es.2 | 157 | 128
giog | 1.0 (487 | 153 | 1ze|lam.e | 1S3 | wes|||aesz | 1m1 | 1:
2100 | 20.0) [#6.4 | 147 | p21()|e4E | 146 | 117(] 83,1 | 145 | 114
2100 | 9.0 (43.1 | 148 | n3|][s1.6 | 139 | we|]|s.0 | 136 | loe
200 |0 (39.% | a3¢ | doslf(se.8 |2z | aop)| a0 | 126 2

SECTION'6CIPERFORMANCE

MOTE:
1. Ar T500 Feet, increase speed by

1. Operations at peak EG6T may be
3 KTAS for eack 200 pounds below wtiliped with power settings
BS00 pownds. within the bowes if the airplans
£. Mt 10,000 Feet; incresse speed By 15 ecaipped with the cpticaal
4 KTAS for each &00 pounds bglow EGT systan.
5500 pounds,
- 0°C o (ST0 TEMP) ik
(-4BF] (329} |BE"F)
ALTITERE | RPY | W™ | PERCENT | ETARL | TOTAL | PERCENT | <TAS | TOTAL | PERCENT | KTAG | TOTAL
L LB/ HHF LE/ER EHP LB /R
TN 2800|332 TG Th.2 TEA 194 12
FEET 2500 ZF.0) T2 63.7 7.1 a7 1449
25001 L0 &7r.d 64.9 [~ 141 189
600 20,0 eso [N 4.5 | 175 | 1m0
2000| 23.0) Th4 g 6.2 183 172
2900| dE0) 689 £E. 5 .o 1Ex m2
2800 2L.0 ] &4.7 62,4 Bl 178 153
2800 2000 | E0LB 50,4 ] 172 145
2300| 230 A2 ] £3.4 183 160
2300| 2.0 [E4.T [1:3) 2.8 178 152
f#300| 7.0 | €a.2 5.1 56.0 1T 144
2300 0.0 ] | 56.5 54.5 50.5 168 135
FR00| #3.0 )| €3.4 Bl.3 5.9 176 161
20| FR.O0 | &Y 57,9 55.8 172 144
2200 21.9 ]| 56.5 4.5 .6 166 116
2200| 2000 | =28 5.9 &5.0 | 158 | n2s
gobn| 19,00 49.3 s 45.9 153 10
2200| 1800457 m.a 4.5 4 112
7000) #2.00 553 5i.4 51.4 164 133
2100 | 1.9 | 52.0 S8 4.3 164 126
2100 2000 | 42.7 47.0 &5.3 | 151 | 19
2100| 19,0 | 45.3 137 2.1 143 1
7ro0) 1aa) (420 0.5 138 7 .9 153 104
=20 (510 TEMP
1 [ 727F] )
w, e f2sop| 2Ll ess | eF | e | ers | 188 | 170 | 5.0
FCET 2500 .0 ] 5.8 1R 168 a7 183 150 [ ]
2500| 1901 EL.) 1% L6 151
2500 120 S6.8 | 1M LA6 3 | 1 5
25000 37,0 |(BEA 187 | 136]||50.58 | 153 1
80| 21.0) ET.0 5] L6% 647 1] 1563 6.3
80| 20.0 ) &2.9 by ] 158 &l 7 174 155 %.5
2000 | 19.0 ] 8.7 173 LED E1 ) Ii‘:] 14 B
00| 184 | .3 ihy [AT]| [ 5.8 JET 80,8
2300| 17.0 | | 0.2 158 131 48.5 158 12 L
2300 21.0 | [6E6 ira 158 Bl 3 1y 182 [
2300 20.0 | | 58.7 () 150 56.7 I 14 LW
2300 | 190 || &80 1 L& §3.0 b7 jRrl 81.1
2300 180 | SL1 161 133 49,3 ] 1 1.5
2300 17.0 || 472 153 123 45.5 152 114 43.8
eon| 2t.o]|ss.4 | ot | 1s0|)) 55.4 173 | 145|563
2200) 20u0 | 547 167 141 528 3 137 &8
el Woal(6l.a | 061 | 1aif|)4s. | w0 | 12z ||)4rs
Zo0a] .|| 4.5 L 124 45.8 | L] 120 .2
2200| 1rA ]| 43.9 i sl 2.4 | ues | 12 ||| 40.8
2100| 2t.0 (543 |uee | ra0| s2e | 166 | 13 || [50.4
21| 0.0 | | 59,5 1il (k) 4.1 Ll L& 7.3
20| 1.0 47.4 154 124 45.7 153 1206 H.o
SO0 TR ][ 440 147 116 4.4 [ LE] 2 .9
SL00| IT.0) [ 408 L3E Ly 39,1 13 104 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 opticnal

EGT system,
-35% -15% (STD TEMP) 50¢
(-309) (6°F) (429F)
ALTITUDE | RPM | MP | PERCENT | KTAS | TOTAL | PERCENT | KTAS | TOTAL | PERCENT | 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| 18.00] 3.4 148 | na4||ls1.e [ 143 | 110
2400| 16.0]| 50.9 [166 | 13z|||49.1 | 184 | 128|||a7.3 |161 | 124
24001 15.0 46.4 156 121 44.8 153 118 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 |1e7 | nallle.7 |2 | 10| - |- | ---
2200| 16.0(| 42.9 [146 | nma|||41.4 | 241 | 209 )| ===e | === | ==
z1w0) 16.0]) s0.6 1139 | 107 |{39.2 laez | aoaff|==ee | o= | -—-

SECTION/6PERFORMANCE
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Range Profile Endurance Profile
CUNDLT 10HS 3 COMDITLONS : SERTR,
1. Scarting melght - 5500 Pgunds. : ;
2. Crulse Ciinb to Desired Altitude. ot B e ; 3
1. Recomendsd Lean Fael Flaw. Y L‘T 15* i to Desired Al tude. Lo i
4. Tero Mind. - Lruise Fual Flow - Recommended LI
5, Standard Day. Lean Mixtume. [
4. Standard Day. |
NaTE: — -+
1. Fange corputations include fuel RITE:
requeired for start, tazl, takeaff, 1. Endurance computationt includs fusl
cruise clinmb to aVtitude, cruise, required for start, taxi, takeaff,
descent and 45 minutes holding crulse climb to altitude, eruise,
fuel at 455 power. descent and 45 minutes holding
2. The distances shown are the sum of fuel Bt 455 power.
the distances to €limb, crsise angd 2. The enduramce shown 15 the sus of
desoand. ‘11‘.1'! t.1r to clish, cruise and
5 e
B rereescennn pp e 2z zams o ez o cam L5 prrr—— 8 i e
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Holding Time Time, Fuel and Distance to Descend

CORDITIONS:
1. Pawer - 455 % , #4511 power can be
2. Recommended Lean Fuel Flow maintainred at 2100
(118 Pounds Per Hour Total). RPH with the following
manifold pressure.

CONDITIONS:

1. Power - As Reguired.

2. Above 10,000 Feet, Descend at
1000 Feet Per Minute.

3. Below 10,000 Fest, Descend at
S00 Feet Per Winute,

PRESSURE HAMTFOLD
ALTITUDE PRESSURE

Sea Level 21.5 ; h?::llp ,Eﬁa:— apfpl
107000 2.0 &. Afrspeed - 170 KIAS.
15,000 18.0
2y = ! : T, ™
H : 3 1 E -+ : - | IS grem—— e —— .
vy i e s - N | T H
us ' H T 1 : ) -
’ : T T L " f nn
1

i

3]

i T
1 1 L

10 15
TIME TlD' DESCEND - MINUTES \
T T T ] 1 T I : I I T I
20 30 40 50
FUEL USED TD DESCEND - POUNDS

1 | | 1 1T 1 N [ D I O
10 20 a 40 50 &0 70 4]

5, e T DISTANGCE TO DESCEND - NAUTICAL MILES

L]

[
4
+
bt o

L]

O =g = QE

—

[=]

HOLDING TIME - HOURS
= w - -~ o
Sl emm AR I TR NN IR
B | A u i lj S
|l 1
: I rEEE
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5 1 .
1
] ] j._
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1
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o 4 -
110 [ Py
. 1
__._n—..—.-++ : r
1 I
1 1
s
PRESSLURE ALTITUDE - 1000 FEET
en
|
HEE . 1
5
]

FUEL REQUIREMENT = 100 POUNDS
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Normal Landing Distance

CoHD
1
2.

.}
4

ITIONS:

. Throttles = IDLE.
Lending Gear - DO,
Wimg Flags = 35°,
Cowl Flaps - CLOSE.

S
E.

Lewel, Hard Surface Rumesy.
¥anfman EfTective Eraking,

NOTE:

1. Ircreaie distance by 256 of ground rem for opere
atien on TIre 304 iy .
2. I egcessary to land Witk wieg Maps UP, the wp-
proach speed shoutd be Iscreaisnd abie bhe norm

TRACh EpRDd by 1E keotd.

distance to imcresse by 358,
3 Decreate tota) gistances by 34 for gach 4 knots

hegdwled.,

Expect totd] landieg

For operatiors with tallwinds wp to 10

kroks, Incregte tetal distances by S8 for each
krots wind.

~H0% (-49F) -169G (La0r) 8" {3297) 19°C [50%F)

TETAL TOTAL THEAL THTAL
SPEED AT BLETANCE DLSTANCE DISTANCE DISTANCE
0-F30T | PRESSURE | GROUND | T CLERE | GROUKD | To curan | cRow | Ta CLEAR | saouin | T cRAR
WEIGHT- | OBSTACLE | ALTITUOE | RELL - | 50-FOOT |POLL - | S0-FeeT |rRoLL - | So-FoOT | ROLL - | SG-FO0
[z H T EIRS - FEET FEET ORSTACLE | FEET OHSTRZLE | FEET ORSTACLE | PEET S TRELE
B | Sea Level | 570 e | s irn | 6o ren || 63 1780
oo | se0 1m0 | 60 17ea | f30 17p0 || 888 1810

mog | &l s | EX 7ex | esd e | s 1830

000 | & imy | eEd 1810 | 68a e | me 1850

moy | s=q FET N T 1830 | 710 LEE] bE] 1880

000 L] 1830 T LB&D 730 LBED TEO by i)

600 | 7o 1850 730 1asd | 70 1540 ] 1940

7000 i) 1830 THO 1E1a a0 L i 1M

enog | o 1510 790 1340 | e2a W | e 2000

00 0 1540 220 LuTg B&D 00 BHD 2090

w000 | K0 #m | esa anpd | Asn man | o 08

5004 =] Sea Laval &0 110 Ll w LESD 520 170 540 1680
oo | oo ks | s 67 | 540 T 1A

1000 520 1870 [ LES2 580 PR BED 175

m | sW a1 | sE0 1710 | s# 7 | foa 1758

wop | =0 17og | s 170 | &0 st | 60 17

5000 580 1738 [ i7sn EM 177 1] iTaq

6000 | 600 s | e 1o | 4o en | ero 1839

oy | &R m | s e | T e | hso 89

enol | &40 1m0 | &R i | ean B0 | T 1870

oo | Em ®n | T e | i 1B | o 19K

w00 | no 1| | T wia | 75 L 1930

4600 B | S Lewel] d00 1550 | 4m 1570 | 4 1=a0 | 450 1600
o | 4o e | 4E ea | 450 1w | 0 1610

000 (oo} 158} 450 1500 453 15 1& 480 163

way | e e | 4 1610 | 4@ x| 500 1650

4000 50 1E0D L] LE3D £G0 165G 520 188

R (= o 1630 500 LESa 520 hi-T a0 1530

000 | sw 1650 | s 16ra | &40 st | gD 1m0

mon | sm 167 | 540 15ea | s&n 1710 | 580 170

0oy | 54 16 | 562 170 | sa0 17 | oo 1750

3000 | e 10 | 580 1730 | ean 1750 | 20 1

w.ooo | see 1730 | &0 wsa | ezo 1w | eso 1800

4200 =3 Seu Lavael 43 1280 1 1490 150 1500 30 1520
oo | Mo M | 3s0 1500 | %o 1620 380 153

gy | 30 50 | 3r0 120 | mg | o 1540

oo | am 1825 | 384 1830 | 1 | a0 1558

wog | am ST T 140 | 4i0 160 | 420 1570

wen | e 150 | 440 1560 | 4z {270 | ado 1550

o0 | s 1560 | 420 1570 | 440 10 | a0 1d0

Toco 4 1580 440 1580 &ED 1510 20 1670

=00 (1 1550 &0 1610 4 17 o] 50 1540

ooy | a0 10 | 480 w30 | i 1w | &30 L1660

w000 | &m 153 | 490 1640 | sic 1566 | 53 16a0

SECTION/6PERFORMANCE

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
6000 103

8000 96

10,000 88

12,000 83

14,000 78

16,000 73

6219,
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MilViz Team
Bill Leaming

Chuck Jodry
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— Mike Maarse
cred Its Colin Pearson

Jim Stewart

Modeling & Textures

TrueGIass.ea-liht
TFDi Design

Special thanks to Ken Stallings
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