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the art of flying
a one ton truck

hIstorIc BegInnIngs
By 1950, the sturdy Beaver was clearly proving to 
be a success story for de Havilland of Canada. The 
orders were rolling in from commercial and mili-
tary customers from across the globe for the capable 
STOL bush plane. However, concerns were mount-
ing that even though the US Military had purchased 
over 900 Beavers, the Royal Canadian Air Force had 
yet to order a single aircraft. Discussions ensued, and 
it became clear the reason why: The Beaver was sim-
ply too small to be considered useful for the RCAF.

However, if de Havilland could increase the size of 
the Beaver, while keeping the same STOL character-
istics that made it so successful, the RCAF would be 
willing to take a look. 

Adding to that, the Ontario Provincial Air Service, 
one of the original customers of the DHC-2 with 44 
Beavers in their fleet, had given indication that they 
would buy 20 larger design Beavers if such an aircraft 
were available. If the Beaver was a half-ton truck, 
what was desired by all was a one ton truck.

Incentive given, the talented engineering staff at 
DHC rolled up their sleeves and got to work. Not a 
simple feat, but perseverance (and a larger engine) 
paid off with a design that could take-off and land, 
fully loaded, with the STOL characteristics of the 
famed Beaver. 

Although referred to as the ‘King Beaver’ in early de-
sign stages, the tradition of naming DHC aircraft af-
ter Canadian wildlife continued. The  DHC-3 ‘Otter’ 
had been born.

In the spring of 1952, c/n 1 was delivered to the 
RCAF, bearing tail number 3667. Over the course of 
the next 15 years, a total of 466 aircraft were pro-
duced. Out of that number, the US Military was 
again a large customer, purchasing 202 aircraft. 68 
more would join 3667 at the RCAF, with another 23 
aircraft headed to other countries for military use.

172 Otters were sold to various civilians - individu-
als, bush pilots, governments, and commercial air-
lines. As with the Beaver before it, the Otter was 
again a Canadian success story.
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servIng the unIted natIons
In late 1956, in response to the developing 
Suez Crisis, Canada agreed to send mate-
rial & personnel to assist with the United 
Nations Emergency Force (UNEF).

The Royal Canadian Navy HMCS Mag-
nificent, an aircraft carrier converted to a 
transport vessel, was underway in Janu-
ary 2017 to Port Said, Egypt. It’s cargo 
consisted of 400 tons of supplies, 240 ve-
hicles, one Sikorsky helicopter, just over 
400 army personnel, as well as four RCAF 
Otters from 115 Air Transport Squadron.

On arrival, the aircraft which had been 
safely stowed on the hangar deck with 
their wings removed were brought up to 
flight deck, had their wings reattached, 
and flown from the carrier unassisted 
with the ship at anchor.

This was the only instance where RCAF 
fixed-wing aircraft ever flew from a Cana-
dian warship, and the last time that fixed 
wing aircraft flew from the ‘Maggie’ be-
fore it’s return to the Royal Navy.

DHC-3 Otters would also serve the U.N. 
in the Democratic Republic of Congo, 
West New Guinea, Yemen, and Pakistan.

fIghtIng fIres
Early attempts at using aircraft for fight-
ing forest fires had begun in the 1930’s, 
slowly progressing over time with better 
techniques and procedures. 

In the 1950’s the Ontario Department of 
Land and Forests (a branch of OPAS), had 
numerous Beavers and Otters operating 
on amphibious floats. 

By 1960, eight of these Otters had been 
fitted with innovative cylindrical tanks 
with open tops above each float. 

The aircraft were taxied for about 15 
seconds at speeds of 40 mph on a lake 
surface, scooping water into the tanks. 
A control in the cabin then allowed the 

Above: Magazine advertisement for the DHC-3 Otter, late 1950’s
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operator to roll the tanks, emptying the 
water over a fire.

This proved extremely effective. A record 
set using this method of pick-up and de-
livery was 2,900 Imperial gallons (13,200 
litres) in a single hour!

Eventually, issues with drop accuracy 
from individual pontoon mounted tanks 
were solved with a single 210 Imp. gal. 
tank mounted between the floats.

With the ongoing refinement of the Otter 
as a water bomber, the OPAS had initi-
ated the ‘gallons-per-hour’ concept, de-
fining the delivery rate of dropping water 
or retardant on fire. 

This proved that a small amphibious air-
craft, making many short trips from a 
lake to a fire, could often surpass delivery 
from a much larger land based aircraft 
operating from a distant airstrip.

use In the us mIlItary 
With the widespread use and acceptance 
of the DHC-2 Beaver with the US mili-
tary, it wasn’t much of a surprise that de 
Havilland found a willing customer in 
the US government for the Beaver’s new-

Above: Mid 1950’s 
magazine advertisement, 
illustrating prototype 
CF-DYK in a float con-
figuration.

Right: C-FODW of the 
Ontario Provincial Air 
Service, c/n 403, testing 
an internal water bomb-
ing system, 1970
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est sibling.

The US Army was the largest operator of 
the DHC-3. Six aircraft, given the des-
ignation of YU-1, were ordered in early 
1955. Further production orders were 
then placed for 184 more aircraft. These 
were designated U1-A. Overall, this to-
talled one third of the total production 
run of the Otter.

Over approximately 15 years of service, 
the Otter served the US Army around the 
world, from army bases in West Germany, 
France and Italy, to South Vietnam and 
Greenland.

The US Air Force operated four Otters. 
These were acquired from the Army, and 

stationed at the USAF base in Goose Bay, 
Labrador to support operations there.

As well, the US Navy purchased four Ot-
ters to be used in the Antarctic for their 
exploration program. 

The US was far from the only country to 
utilize the rugged Otter for this purpose; 
other countries using the Otter in Antarc-
tica were Argentina, Norway, Chile, and 
Britain.

The US Army began retiring their Ot-
ters from service in the 1970’s. Many of 
these aircraft moved north to Canada and 
found new lives with bush operators and  
other small civil carriers.

Below: 55-3257, 
c/n 99, running it’s 
engine up prior to 
take-off, Hue Citadel  
Airfield, Republic of 
Vietnam, 1967. In 
1968, this aircraft 
was downed by ma-
chine gun fire.  All 
crew were rescued, 
but a later attempt 
at recovering the air-
craft failed when the 
Otter received heavy 
ground fire while be-
ing sling-lifted by a 
CH-47 Chinook.
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BecomIng a twIn
In the summer of 1959, what would prove 
to be an important research project was 
underway at de Havilland. 

In conjunction with the Defence Research  
Board and the National Research Council, 
RCAF Otter #3682 was borrowed from 
the RCAF to undergo extensive modifi-
cations for research and studies of STOL 
performance.

The aircraft was fitted with huge flaps lo-
cated inward of the strut mounting loca-
tion on the wing, as well as a significantly 
taller vertical stabilizer with the horizon-
tal stabilizer moved upwards and given 
dihedral to keep it out of the propwash. 
The undercarriage was fitted with am-
phibious structure but with four wheels 
mounted so as to simulate tricycle land-
ing gear.

The STOL tests were successful, with the 
highly modified Otter capable of achiev-

ing controlled and stable flight up to 10 
mph slower than a standard Otter. 

The next step, however, was more indica-
tive of the future:  The Wasp engine was re-
moved, with a cone shaped nose installed, 
and a PT-6 turboprop engine mounted on 
each wing.  The results of this modifica-
tion were very promising, with positive 
changes regarding the slipstream effects 
on the control surfaces.

If this sounds familiar, it should be. In 
1964, development began on the DHC-
6 Twin Otter. Many of the results from 
the studies using DHC-3 #3682 were in-
corporated into this new aircraft, which 
would ultimately signal the end for the 
single engine Otter.

BuIlt to last
The last Otter rolled off the line in 1967. 
CF-VQD, c/n 466, was delivered to Lau-
rentian Air Services in June of that year, 

Right: RCAF #3682, 
c/n 40, shown with 
all flight surface 
modifications as 
well as twin PT-6 
wing mounted tur-
boprops. The outlet 
nozzles of the GE 
J-85 jet engine are 
visible on the rear 
of the fuselage. This 
was used to experi-
ment with thrust for 
extra lift on takeoff 
and drag on landing.
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bringing the production of the ‘One Ton 
Truck’ to a close. 

Along with other concerns, the wide ap-
peal of the recently introduced DHC-6 
Twin Otter gave de Havilland an incen-
tive to focus on the larger aircraft, wind-
ing down not only production of the Ot-
ter, but the Beaver as well.

Much of the customer base for the Twin 
Otters was the exact same as that for the 
single engine Otter; but the newer plane 
checked a few more boxes on everyone’s 
wishlist.

And of course those Otters which were 
already flying weren’t going anywhere. 
After all, ‘used’ was a term that had a lot 
of flexibility for an Otter! As years and 
decades passed, the aircraft continued to 
build up a reputation as a reliable work-
horse.

It only takes browsing through the his-
tory of the collected chassis numbers to 
witness how the passage of time seems to 
grace the Otter in an extremely benign 
manner. All of the Otters flying today 
have passed through the hands of numer-
ous companies and pilots, filling a wide 
variety of roles on skis, wheels and floats.

Most have been rebuilt and upgraded nu-
merous times, many with the venerable 
Wasp powerplant being exchanged for a 
turbine somewhere along the way.

As with the smaller Beaver and the larger 
Twin Otter, it becomes a tribute to the de-
sign and engineering at de Havilland that 
the Otter is still fulfilling largely the same 
role today as it did when it was first intro-
duced, 65 years ago. 

Right: C-FUKN, c/n 
456, moored at Pau-
ingassi, Manitoba, 
2005. In 2009, this 
aircraft was con-
verted to a Walter 
M601E turbine and 
exported to the US.

Below: C-GHAR, 
c/n 42, was origi-
nally delivered to the 
RCMP in 1954. The 
current PT-6A-34 is 
the second turbine to 
have been installed 
in this aircraft.
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presentIng the mIlvIz dhc-3 otter
A logical next step from our well-received DHC-2 
Beaver, the Otter is one of those aircraft that holds a 
special place in our imaginations. Whether we cruise 
above the simulated wilderness or emulate a regular 
commute from center to center, the MilViz Otter is 
fully capable of satisfying a wide range of roles, no 
matter what your preference happens to be.

In a way, our journey with the Otter matches the 
evolution of the real aircraft. The foundation was put 
in place with our extensive coverage of the Beaver; 
learning the design and behaviour of that aircraft set 
us on the path of being able to precisely 
and knowledgeably replicate the systems 
and characteristics of the Otter.  The same 
engineering principles of aircraft design 
and function that the brilliant engineers 
at de Havilland poured into their aircraft 
those many decades ago guided us in our 
recreation of these historic aircraft today.

The recipe for accurately recreating an 
aircraft manufactured over 50 years ago is 
never straightforward; but with the Otter 
we’ve done our best to transfer over to the 

simulator every element that makes the Otter such 
an incredibly capable machine.

From top to bottom, the MilViz Otter represents our 
very best; from the precisely detailed modeling to the 
crisp, high resolution textures that seek to convey 
thousands of hours spent in and out of remote bush 
strips and quiet fishing lakes. 

The replication of the Otters unique flight model was 
undertaken by our resident pilot with professional 
experience in flying the real aircraft. And the various 
systems on our Otter behave realistically, with cus-
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tom code providing additional functionality where 
necessary.

The ability to start and operate the Otter according 
to the flight manual is important to us; as such, you 
can start the powerful radial by the book, and fly the 
aircraft by the numbers. The operating procedures 
and descriptions that are outlined in the following 
sections have been compiled from two official flight 

manuals (DHC & US Army), with minor adjust-
ments for clarity and brevity.

At the same time, we also fully recognize that our 
hobby is enjoyed by individuals with many differing 
goals; not everyone wants to sit through a full start 
routine. We’ve taken that into consideration as well, 
with the ability to have the aircraft ready whenever 
you are.

The DHC-3 Otter is an amazing aircraft. Not only 
can it go nearly anywhere on the planet, but it’s likely 
already been there more than once. Whether explor-
ing and charting new frontiers, or doing the grunt 
work of hauling countless tons of cargo and passen-
gers of hundreds of thousands of hours, the Otter has 
been there, stalwart and proud.

It’s our hope that the MilViz DHC-3 Otter will take 
you on new adventures, not just in the sim, but in 
your imagination as well.

May you and your Otter enjoy many great flights!
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 » 4 versions of the DHC-3 Otter:
 � Standard Landplane
 � Seaplane with Straight Floats
 � Amphibious Seaplane
 � Combination Wheel/Skis

 » Configurable Cabin Layout
 � Passenger seating only
 � Passenger / Cargo mix
 � Canoe as cargo option
 � Visibility options available within simulator

 » Unparalleled Textures & 3D Modeling
 � Exterior and interior rendered with  
exacting detail and precision

 � High resolution, beautiful textures with real-
istic weathering

 � Authentic, smoothly animated engine gauges 
and flight instrumentation

 » Professionally designed flight model
 � Accurate DHC-3 characteristics
 � Tuned to match the real aircraft
 � Authored with on-type experience

 » Extensive custom systems replication
 � Engine is aware of over-boosting, with ef-
fects, power loss, & eventual failure

 � Detonation effects with numerous causes
 � Oil dilution with effect on oil pressure
 � Detailed fuel system with engine priming
 � Temperature aware engine start-up routine & 
operational constraints

 � Replication of supercharger effects on engine 
operation vs. altitude

 » Authentic power tailwheel control with free 
castoring, steerable, and locked. Clutch to allow 
free castoring with high side loads.

 » Hand-operated wing flaps pump and selector

 » Icing effects on airframe and static instrumenta-
tion

 » Fully adjustable cabin and instrument lighting 
controls

 » Authentic sound environment
 � Professionally tuned engine sounds
 � Immersive interior soundscape

 » Configurable GPS navigation options featur-
ing optional integration with popular 3rd party 
avionics from Flight1, RXP, and Mindstar

 » Precisely detailed, custom coded, KAP 140 two 
axis autopilot with altitude preselect

 » Configurable start-up options including ready-
to-fly and cold n’ dark, with options for tie-
downs, covers, cold cover

 » Autostart (CTRL+E) capable

 » 8 highly detailed liveries based on real world 
aircraft

 » Educational flight manual based on multiple 
document sources.

FeatureFeature list
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system requIrements

The following requirements apply as a minimum to 
successfully install, configure and operate the MilViz 
DHC-3 Otter.

(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 ful-
ly 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 Pre-
par3D; this includes all hotfixes available. For 
compatibility with any future updates and hot-
fixes, please register for and visit our product 
forums. Compatibility with future versions of 
Prepar3D is not implied nor included.)

supported operating systems:

- Windows Vista, Windows 7, Windows 10

processor (cpu)

- 2.4 GHz single core processor required (3.0 GHz, 
multiple core processor or better recommended).

video card (gpu)

- DirectX 9 compliant video card with a minimum 
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 pedals, 
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: As with other flight simulator add-ons, pre-installation precautions should involve closing any 
open applications, as well as temporarily disabling any active antivirus software. Please note that version 
numbers shown in the following example screenshots may differ from the purchased product.

After purchase, you will have been given a link or an option to download a compressed (.zip) file. This com-
pressed file contains an executable (.exe) file, which is the installer for the MilViz DHC-3 Otter. Using the 
Windows File Explorer or compressed file utility of your choice, unzip this file to a location of your choice.

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

step 1 - license agreement

The next screen will allow you to view the end user license agreement. Please take the time to review the 
included details. Clicking “I Agree” at this screen will confirm your acceptance of the license agreement, and 
will allow you to proceed to the next step of the installation. 
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step 2 - choosing your simulator

When first running the installer, you are able to select a single option from a list of possible simulators to 
install into. The installer should automatically detect which simulators you have installed, and present you 
with only those selections. For example, the above image displays the only simulator presently installed on 
the authors computer as the only available choice; other simulators are not shown.

Please note that it is only possible to install into one simulator at a time. If you have more than one simulator 
installed on your computer that you wish to install the DHC-3 Otter into, the installer will have to be re-run 
once for each simulator.

The MilViz DHC-3 Otter supports a wide range of simulation platforms: Microsoft Flight Simulator X, Mi-
crosoft Flight Simulator X Steam Edition, and all current versions (as of the date of this add-ons release) of 
Lockheed Martin Prepar3D.

Once your desired simulator is selected, please click on the ‘Next’ button to continue the installation process.
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step 3 - component selection

The next screen will allow you to select (or deselect) various components that make up this installation.

Although it’s possible to do so, we don’t really recommend un-checking any of the options which are prese-
lected by default. In particular, XMLTools (a small utility that extends programming capabilities) is installed 
by default alongside the MilViz DHC-3 Otter, and is required for correct functionality of the aircraft.

However, you may choose to install the included weather radar into any simulator of your choice from this 
screen. None of the choices are preselected. To select a choice, use your mouse to right click on the ‘plus’ sign 
to the left of the ‘Weather Radar Version’ label. This will expand the menu to show the available simulators to 
choose from. Right clicking on any empty checkbox will then select that particular simulator.

The MilViz DHC-3 Otter ships with a copy of the MilViz / REX WX Advantage Weather Radar. This version 
of the radar gauge is only usable within the MilViz DHC-3 Otter; it will not function as a gauge for use in 
other aircraft.
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step 4 - Install location

The next screen shown will display the location where the MilViz DHC-3 Otter 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 
DHC-3 Otter is to be installed, you may do so by left clicking the “Browse” button and selecting a different 
folder.

Please note: Selection of an alternative installation location that is not contained within the usual folder 
structure of the selected simulator is not recommended or supported, and should only be attempted by ad-
vanced users. Instructions on how to make an aircraft, installed in a non-standard location, appear within 
the simulator is beyond the scope of this document and will not be covered.

When ready to proceed, left click on the “Install” button. This will begin the process of copying and installing 
files based on your choices.
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step 5 - Xmltools Installation

Once the MilViz installer has finished copying and installing files, it will then launch a separate installer for 
the XMLTools utility. 

This utility will automatically detect any installed simulators and place files in the proper locations without 
any user input required. Left click on the “Install” button to proceed with installation.

Once finished, the XMLTools installer will show a summary of the actions it performed. Left click the “Fin-
ish” button once done.

Important: The XMLTools utility is required for proper functionality of the MilViz DHC-3 Otter. If the in-
stallation of this tool is cancelled, your aircraft may not function properly.
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unInstallIng

Important: Prior to uninstalling the aircraft, please be sure to back up any customized files or custom liver-
ies you have installed.

The MilViz DHC-3 Otter 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 uninstall from, then select the checkbox 
which is subtly highlighted in yellow and reads “UNINSTALL”. Left click on the “Next” button to proceed 
with uninstalling the aircraft.

If you have the MilViz DHC-3 Otter installed to multiple simulators and you wish to remove the aircraft 
from more than one of them, this process will need to be repeated for each simulator you wish to remove the 
aircraft from.
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mvams overvIew & operatIon

MVAMS stands for MilViz Addon Management System. It is a standalone application used by many of our 
newer releases which represents our user-friendly solution to the growing complexity of configurable op-
tions and choices available within our aircraft. It provides a central location to manage your aircraft, as well 
as providing incremental update capabilities.

The MilViz DHC-3 Otter installs (if not already present) and fully integrates with the MVAMS application, 
allowing the user to choose between differing interior configurations and load, avionics options, start-up 
state, as well as hiding or showing various visual options.

starting mvams

If this is your first MilViz product that includes the MVAMS application, running the air-
craft 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.

You may use this icon to open the MVAMS application at any time while the simulator is 
not running to configure your MilViz DHC-3 Otter to your liking. Immediately after your 
installation is complete, the MVAMS application will also open automatically.

selecting your aircraft

When you open the MVAMS application, you are presented with the instruction to select an addon from the 
Quick Access menu. Clicking on the top left icon will bring up visual icons of any your installed MilViz ad-
dons which are integrated with the MVAMS application. Your newly installed DHC-3 Otter will now be one 
of the available selections.
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Configuring the DHC-3 Otter

One feature that we’ve designed into our MVAMS application is that only tabs and options that are particu-
lar to the aircraft in question are available to browse and select, meaning that you won’t see military specific 
loadout options in your general aviation aircraft, nor will you see GPS options in your Century Series fighter 
jet.

For the DHC-3 Otter, four configuration tabs are available, with the first pertaining to the interior layout and 
load, the second pertaining to the various radio & avionics options, the third being where you set the initial 
start-up state, and the last tab pertaining to various available visual options.

the load tab

The Load tab is where you can configure the layout 
and load of the passenger / cargo area of the DHC-3 
Otter.

The first two radio buttons listed at the top-left give 
you the choice between two separate layouts: A pas-
senger specific layout with 9 rear seats and minimal 
cargo space, or a cargo specific layout with 4 rear 
seats, multiple cargo locations, and a canoe that may 
be carried on the outside of the aircraft.

The remainder of the checkboxes allow selection of 
a passenger or a load in any given spot. This toggles 
the visibility of the passenger / cargo, as well as ad-
justs the weight of the aircraft when loaded in the 
simulator. 

The different interior layouts visibly change the line 
drawing of the aircraft diagram in the right side of 
the window to give a visual depiction of the chosen 
layout. In addition, the selection of any individual 
checkbox will toggle a highlighted indicator that the 
chosen load is now visible in that location.
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the radios tab

The Radios tab allows you to switch between vari-
ous avionics options. Compatibility is provided for a 
range of third party avionics solutions, as well as sup-
port for the included Milviz / REX WX Advantage 
Weather Radar.

The ‘None’ option allows you to configure your cabin 
with analog radios only, while the MilViz 530/430 
option displays the default-based GPS units included 
with the aircraft.

All other GPS options require a functioning instal-
lation of third party add-ons which are not included 
with the MilViz DHC-3 Otter.

the state tab

The State tab allows you to specify the start-up state 
of the DHC-3 Otter upon loading the aircraft in the 
simulator. Cold and Dark allows for a completely 
cold and powered down aircraft, where you will have 
to run through a proper start-up routine to begin 
your flight. The aircraft is loaded as such regardless 
of saved flight status.

Ready to Start loads the aircraft with systems such as 
battery and lights being on, with the engine ready to 
start. Again, it will be loaded in this state regardless 
of how a flight was saved. 

Current Condition loads the aircraft with the preex-
isting aircraft state when starting from Free Flight or 
a previous saved flight. It is recommended to have 
the default flight situation in the simulator saved as 
a default aircraft with the engine running in order to 
utilize this mode to begin with the engine running 
on the DHC-3 Otter.
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the visual tab

The Visual tab allows the selection of a variety of 
visual options, which are then displayed when the 
DHC-3 Otter is first loaded in the simulator.

This allows for you to control which options appear 
prior to your flight; the ability to remove them with-
in the simulator is covered later in this section.

saving and exiting

To save your new aircraft configuration, be sure to click on the “Save Defaults” button in the lower right cor-
ner. You do not need to do this for each tab; clicking once prior to exiting the application is sufficient to save 
all changes made. 

When you next start your simulator, the MilViz DHC-3 Otter will now reflect your selected options. Please 
note that these configuration options persist across all liveries as well as across all types (wheels, amphib, skis, 
tundra).
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realIsm settIngs

The MilViz DHC-3 Otter has been designed with the goal of replicating a high level of accuracy in regards 
to operation and flight response. To this end, development 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 enjoyment of 
flight simulation.

In consideration of the above, our recommended settings exist not as a strict guideline, but as a means to en-
sure that the full level of accuracy available within our DHC-3 Otter may be experienced if desired. Without  
these recommended settings in place, particularly in regards to the section which controls the flight model, 
the aircraft may not perform as intended.

example settings - flight simulator X
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example settings - prepar3d version 3.x

example settings - prepar3d version 4.x
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descrIptIon of realIsm settIngs

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 DHC-3 Otter has a sophisticated lighting system in place, so the “Pilot controls aircraft lights” 
should be checked. 

“Enable gyro drift” and “Display 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.

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 disabling does allow for simulating fuel management. 
“Engine stress damages engine” may be left to user preference as well, but being present does introduce a 
certain amount of risk for engine mismanagement (simulator default, FSX Acceleration & 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.

attachments (prepar3d only)

This setting has no effect on the MilViz DHC-3 Otter.
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In-game confIguratIon

We’ve provided for a variety of options to be configured while the MilViz DHC-3 Otter is loaded in the simu-
lator. The configurable options accessible in-game pertain to the passenger and cargo load, as well as a variety 
of visual options such as those relating to a cold and dark aircraft.

The in-game menu that allows access to these options is found in the menu bar, under the menu option “Add-
ons”, in a sub-menu with the title of “DHC-3”.

load
Depending on the style of cabin layout configured in MVAMS, the in-game menu allows you to hide or show 
the passengers or cargo at each individual station.

visual
The option is given to hide or show some of the same visual options that are possible to set within the 
MVAMS utility. Most of these relate to typical cold and dark operation, where it may be desirable to load the 
aircraft with chocks or anchors. This menu then allows for these items to be removed before flight.

mouse operatIon

As per typical convention, all controls in the MilViz DHC-3 Otter 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. 
Three unique exceptions to this standard convention exist with this aircraft: The magneto switch, the fuel 
selector, and the fuel cutoff. To prevent accidental movement to the OFF position while in-flight or doing 
pre-flight checks, these controls require the middle mouse button to be pressed to move the controls to the 
OFF position.

Hiding or displaying the yoke and control column may also be done, only with the mouse. To toggle the yoke, 
click on the blank gauge panel to the right of the turn coordinator. 

product support

We are deeply committed to the satisfaction of our customers. If you encounter 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 purchase will be required.
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IdentificationIdentification
data

aIrcraft natIonalIty:

name and address of 
manufacturer: 
 
place and date of constructIon: 
 

aIrcraft type numBer:

aIrframe serIal numBer:

numBer of engInes:

engIne type:

numBer of propellers:

propeller type:

 
aIrcraft type approval numBer:

approval BasIs:

 
approval agency:

Canadian.

The De Havilland Aircraft of Canada Limited. 
Downsview, Ontario.

1953 
Downsview, Ontario, Canada.

DHC-3

.................

1 (one)

Pratt and Whitney Wasp R-1340 S1H1-G or 
S3H1-G geared, nine cylinder, air cooled, 
supercharged radial.

1 (one)

Hamilton - Standard 
Blade - 6631A-9 
Hub - 3D40-277 
Governor - 1A2-GS 
Three-bladed, constant-speed 
counterweight type.

27 - Dated 27 November 1952

ICAO Annex 8, 2nd Edition 
Category D

Department of Transport 
Ottawa, CANADA
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aIrplane
The DHC-3 “OTTER” airplane is an all-metal, high 
wing monoplane powered by a single Pratt and 
Whitney “Wasp” engine driving a Hamilton Stand-
ard Constant-speed propeller. The aircraft has been 
designed to carry a pilot and from six to eleven pas-
sengers. It may also be used for liaison duties, ambu-
lance and rescue operations, for forestry, border and 
coast patrols, for spraying, dusting, aerial surveying 
and for photographic operations or cargo transpor-
tation.

The non retractable landing gear may be replaced 
by a twin floats installation, an amphibious floats 
installation, a ski installation, or by a combination 
wheel-ski installation.

dImensIons
General over-all dimensions of the airplane are:

Length   41 feet, 10 inches
Wing Span   58 feet, 0 inches
Height (to top of rudder-
tailwheel on ground) 12 feet, 6.6 inches

gross weIght
The maximum gross weight of the aircraft is 8000 
pounds for the landplane and amphibian, 7967 lb 
for the seaplane.

engIne
The airplane is powered by a Pratt and Whitney 
“Wasp” R-1340, model S1H1-G or S3H1-G geared 
nine cylinder, air-cooled, radial, supercharged en-
gine rated at 600 BHP. The two engine models are 

similar in every respect with the exception of the su-
per-charger ratio which is 12:1 for the S1H1 engine, 
10:1 for the S3H1 engine, resulting in rated altitudes 
of 6,200 feet and 3,000 feet respectively.

The supercharger is of the direct-connected engine 
driven centrifugal type and is not under the control 
of the pilot.

eXhaust augmentor tuBes
The two exhaust augmentor tubes on both sides of 
the fuselage, just below the cockpit doors, (marked 
“NO STEP “) are a special design feature of the air-
craft.

In these four exhaust augmentor tubes, the exhaust 
gases produce suction strong enough to pull cooling 
air around the engine and from behind the engine 
accessories compartment while at the same time 
providing a measurable amount of thrust in cruising 
flight. The engine is thus effectively cooled during 
steep climbs when the forward air speed is low and 
engine output is near its maximum.

engIne controls

throttle
The throttle control lever at the left of a quadrant 
at the top of the pedestal slides in a gate marked 
CLOSED and OPEN. The lever is connected by a 
flexible cable and conduit control to the carburettor 
throttle valve.

A friction control below the throttle lever prevents 
throttle creep when rotated clockwise.
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mixture control
The fuel air mixture ratio is manually determined 
through the mixture control lever at the right of the 
quadrant. Reading from the rear to the front, posi-
tions marked on the quadrant gate are: IDLE CUT-
OFF, FULL LEAN, and FULL RICH. The lever is 
connected to the carburettor by a flexible cable and 
conduit control.

A friction control knob below the mixture control le-
ver prevents the control from creeping and permits 
to set any intermediate position, when tightened 
clockwise.

carburettor hot air control
The carburettor hot air control lever is located on the 
left side of the base of the pedestal and is mechani-
cally linked to a barrel valve in the carburettor air 
intake.

When the lever is in the COLD position, cold ram 
air enters the carburettor through the shielded air 
intake. 

As the lever is moved downwards towards the HOT 
position, the barrel valve progressively closes the 
ram air intake while it opens another duct. This sec-
ond carburettor air duct allows heated air from the 
inside of a heat exchanger muff which surrounds a 
section of the engine exhaust collector, to mix with 
the cold ram air before delivery to the carburettor. 
Thus, intermediate positions of the lever between 
fully up and fully down give varying carburettor air 
intake temperatures.

With the carburettor air control lever in the HOT 
position, the ram air intake is fully closed and hot air 
from the heat exchanger muff only is ducted to the 
carburettor. The resulting mixture temperature is in-
dicated on the carburettor mixture temperature gage.

engIne Instruments
Conventional engine instruments are mounted on a 
panel above the engine controls quadrant. They con-
sist of:

Tachometer
Manifold Pressure Gage
Cylinder Head Temperature Gage
Carburettor Mixture Temp. Gage
Oil Pressure Gage
Oil Temperature Gage
Fuel Pressure Gage

A triple indicator fuel contents gage and a clock are 
also located on the engine instrument panel.

tachometer
The tachometer indicates the engine speed in rpm 
and is graduated from 0 to 3500. The instrument is 
operated electrically by a generator mounted to the 
right on the rear engine case.

manifold pressure gage
The manifold pressure gage indicates the pressure 
in the engine intake manifold and is graduated from 
10 to 75 inches of mercury. The instrument is of the 
direct acting, vacuum proof absolute pressure type, 
and is connected to the intake manifold by a pressure 
hose.

cylinder head temperature gage
The cylinder head temperature gage is graduated 
from 0° to 350° Celsius and operates on the ther-
mocouple principle. The thermocouple junction is 
located on the rear spark plug of cylinder number 1.

carburettor mixture temperature gage
The carburettor mixture temperature gage shows 
the temperature of the fuel/air mixture in the intake 
manifold, and is graduated from -50° to +50° Cel-
sius. The instrument is a thermometer of the electri-

29



section iii
description

fIgure 3-1 - Instrument panels and flIght controls

Please Note: The above illustration represents the layout of the controls as per the original 
1953 flight manual. The reference aircraft that the MilViz DHC-3 is based on is RCAF #9408, 
c/n 370, and differed in panel layout. Not shown is the compass above the flap indicator, and a 
switch and breaker panel beside the fuel primer. In addition, the electrical switch panel has been 
moved between the fuel selector control and the fire extinguisher panel to replicate modifica-
tions commonly present in many current Otters.
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cal ratiometer type. The mixture temperature bulb is 
located centrally in the intake manifold.

engine gage
The engine gage indicates engine oil temperature, 
engine oil pressure, and engine fuel pressure, and is 
essentially three instruments contained in one case. 
The engine oil temperature gage is operated electri-
cally, on the ratiometer principle, from a temperature 
bulb located in the oil supply line. This gage is gradu-
ated from -70° to +150° Celsius. Both the oil pressure 
and fuel pressure gages are direct-acting, and operate 
on the bourdon tube principle. The oil pressure gage 
is graduated from 0 to 200 psi and the fuel pressure 
gage is graduated from 0 to 25 psi. The engine end of 
the oil pressure tube is connected to the engine rear 
case adjacent to the base of the propeller governor, 
and the engine end of the fuel pressure line is con-
nected to the engine-driven fuel pump outlet.

IgnItIon system
The ignition system comprises two magnetos, an 
induction vibrator, an ignition harness, and an igni-
tion switch. The right magneto fires the front spark 
plugs and the left magneto fires the rear spark plugs, 
thus providing two independent sources of ignition. 
The induction vibrator is connected directly to the 
right magneto, the starter switch and the ignition 
switch. The ignition harness and spark plugs are of 
the shielded type, to prevent radio interference.

engine Ignition switch
The engine ignition switch is located on the starter 
panel below the pilot’s flight instrument panel. The 
switch is marked “OFF”, “R”, “L” and “BOTH”.

engIne prImer handle
The hand-operated cylinder primer pump handle  
is located on the left side of the pedestal, below the 
engine controls quadrant. When the primer is oper-
ated, fuel is drawn from the top of the fuel strainer 
body and injected into cylinders numbers 1, 2, 3, 8 

and 9. To unlock the primer, the pump handle is to 
be pushed in and rotated anti-clockwise. After use 
the primer pump handle must be re-locked by push-
ing in and rotating clockwise in order to prevent en-
gine flooding and a fire risk when the booster pump 
is switched on.

starter system
The starter system comprises a direct-cranking elec-
tric starter, starter relay, and a starter switch. Elec-
trical power at 24 volts for operation of the starter 
system is normally provided by an external supply or, 
in an emergency, from the airplane battery.

starter switch
The starter switch for the electrical direct-cranking 
starter motor is located on the starter panel below 
the flight instrument panel. The switch is of the mo-
mentary type, and is spring-loaded to the OFF posi-
tion.

propeller
The engine drives either a Hamilton Standard, three 
bladed, constant speed, counterweight type propeller  
which is controlled for constant speed by an engine-
driven governor. The governor controls the flow of 
oil to and from the propeller hub, thereby changing 
the blade angle to meet changes in flight and power 
conditions. Flow of oil to the propeller hub hydrau-
lically moves the propeller blades to lower angles;   
when the governor allows oil to drain from the pro-
peller, counterweights progressively move the blades 
to higher angles.

The governor setting is controlled by the propeller 
control in the flight compartment. The propeller can-
not be feathered.

propeller control
The engine rpm are determined by the setting of the 
propeller control lever located on the quadrant on 
top of the pedestal. The control lever is connected to 
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the propeller governor by a flexible cable and slides 
in a gate marked HIGH PITCH, DECREASE RPM 
and INCREASE RPM. The propeller governor auto-
matically maintains any selected rpm within the op-
erating range of the propeller, regardless of variation 
in air loads or flight attitudes.

A friction control below the propeller control lever 
prevents the lever from creeping when rotated clock-
wise.

oIl supply system
The oil supply system is of the dry sump pressure 
type, and comprises an oil tank, oil cooler with relief 
and bypass valves, emergency fuel and oil shut-off 
valve, check valve, oil dilution valve, and an engine-
driven combined pressure and scavenge pump

The oil tank, which has a usable capacity of 9 Imp. gal. 
(10.8 U.S. gal., 40.5 liters), is located under the cock-
pit floor. Servicing of the oil tank is done through a 
filler neck on the left side of the fuselage.

The oil cooler with an integral surge relief valve and a 
thermostatic bypass valve is located behind the fire-
wall, and has its own air-flow system.

oil dilution switch
When a start in cold weather is anticipated, the oil 
may be diluted with gasoline before stopping the en-
gine. The oil dilution valve is operated by a solenoid 
which is controlled by a switch on the starter panel. 
The switch is of the toggle type, spring-loaded to the 
OFF position. When the switch is held at OIL DILU-
TION, fuel from the fuel system is allowed to enter 
the oil system through the valve, thereby decreasing 
the viscosity of the oil.

Oil dilution should not be used intermittently during 
the season, but should be continued once it has been 
started because of oil filter sludging.

cautIon
Operation of the oil dilution switch will 
cause the oil pressure to drop. Care must 
be taken to prevent oil pressure below 10 
psi.

note
When the dilution procedure has been 
performed but the decision is made to 
continue flying afterwards, excess fuel 
must be boiled off to prevent low oil pres-
sure at high rpm. 

The boil off procedure is performed by running the 
engine between 1200 - 1500 rpm with the oil tem-
perature above 55° C for 5 minutes per minute of the 
dilution run.

fuel system
Fuel is contained in three flexible bag-type tanks 
beneath the forward portion of the cabin floor. The 
tanks are buttoned with fasteners to the underside 
of the floor, to stringers and the skin of the fuselage.

The tank capacity is as follows:

             Imp. Gal.      U.S. Gal. Liters
Front         51        62    233
Center      85            103    389
Rear         42            51    192

The center tank consists of two interconnected cells. 
Each of the three tanks is used separately, the fuel 
flow to the engine being controlled by the fuel selec-
tor valve. An electrically-operated booster pump en-
sures that an adequate fuel flow is maintained in the 
event of failure of the engine driven pump. All tanks 
are vented to atmosphere through piping which runs 
out to the underside of each wing. The fuel tanks are 
serviced through three filler necks on the left side of 
the fuselage.
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fIgure 3-2 - fuel system
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fuel selector handle
The fuel selector handle is mechanically linked to the 
fuel selector valve located under the flight compart-
ment floor at the forward end of the front fuel tank. 
The fuel selector handle is located below the bottom 
right corner of the pilots instrument panel and can 
be positioned to FRONT TANK, CENTRE TANK, 
REAR TANK or OFF. The tanks are not intercon-
nected.

note
When the aircraft is on the ground and 
the engine is not operating, the selector 
handle should always be selected to the 
OFF position to prevent drainage of the 
fuel supply line into the tank.

fuel Booster pump switch
The fuel booster pump switch is located on a panel to 
the left of the engine controls quadrant. The switch 
is of the two-position toggle type, and is marked 
BOOST PUMP and OFF.

fuel pressure gage
A combined fuel pressure, oil pressure and oil tem-
perature gage is located on the engine instrument 
panel above the engine controls quadrant.

fuel contents gage
The triple indicator fuel contents gage is located on 
the engine instrument panel. The gage comprises 
three separate indicators which are operated electri-
cally by individual cork float type transmitters, one 
in each tank. The indicators are graduated either in 
Imperial or U.S. gallons and show the fuel quantity 
remaining in the tanks. The gage operates on 24 volt  
direct current, and the circuit is protected by a push-
to-reset circuit-breaker marked FUEL CONT. on the 
circuit breaker panel located behind the copilots seat.

note
Calibration in red applies to aircraft in 
the tail-down position.

fuel low level warning light
A red-coloured warning light gives an indication of 
low fuel level in the tank from which the engine is 
operating. The light becomes illuminated when fuel 
for approximately 15 minutes of cruising remains in 
the tank.

note
The fuel low level warning light will indi-
cate a low fuel level in anyone of the three 
fuel tanks, depending upon which tank is 
selected.

fuel and oil shut-off control
The shut-off control handle stops the supply of both 
fuel and oil to the engine in case of emergency. It is 
located on the right side of the pedestal, below the 
engine controls quadrant. It is mechanically linked 
to two shut-off valves, located in the fuel and oil sup-
ply lines respectively. The handle is wire-locked in its 
normal position (both valves open). To shut off the 
supply of fuel and oil to the engine when an emer-
gency arises, the handle must be pulled out sharply 
in order to break the wire lock.

electrIcal systems
Electrical energy is supplied by a direct current 50 
ampere, 28-30 volt engine-driven generator, in con-
junction with a 24 volt, 24 ampere hour battery.

Installations of generators of 80 to 100 amp. and bat-
teries up to 35 amp-hr. have been made.

The battery, master relay, and master circuit-break-
er, are located inside the baggage compartment on 
a shelf against the aft bulkhead, on the right side of 
the airplane.
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All circuits of the electrical system are protected by 
manual reset-type circuit-breakers on the junction 
box panel behind the co-pilot’s seat or on the electri-
cal switch panel on the co-pilot’s sub-panel.

electrically operated equipment
The following equipment and controls are supplied 
by the electrical system.

Engine Starter
Booster Coil
Fuel Booster Pump
Oil Dilution System
Pitot Head Heater
Engine Fire Extinguisher System
Instrument & Warning Lights
Interior Lights
Navigation Lights
Landing Light
Heater Installation
Anchor Lights (seaplane)
Radio
Communication Equipment other
than Radio (Optional Equipment)

master relay and master circuit-Breaker
The master relay and master circuit-breaker are lo-
cated in the baggage compartment against the right 
side of the airplane, below the lower forward corner  
of the battery, and all power from the battery must 
flow through these components. The master circuit 
breaker is of the push-to-reset type.

circuit-Breaker panel
The circuit-breaker panel is located behind the co-
pilot’s seat within reach of the pilot. The generator 
circuit-breaker switch, and the push-to-reset circuit-
breakers for various circuits, are mounted on the face 
of the circuit-breaker panel.

generator switch
The generator switch, marked GEN, is located on the 
electrical switch panel below the flight instruments. 
When switched OFF or ON it is protected against in-
advertent operation by a spring-loaded guard. When 
switched ON, the generator switch completes the cir-
cuit between the generator and the electrical system 
of the airplane. This switch should normally be left 
ON.

generator warning light
The red-coloured generator warning light, marked 
GEN. WARNING, is located on the electrical switch 
panel below the flight instruments. With the genera-
tor switch OFF, the generator warning light will not 
come on at any time, but with the generator switch 
ON, the generator warning light will come on when 
the generator has failed, or when it is running too 
slowly to generate more than the battery voltage.

Battery master switch
The battery master switch, marked MASTER and 
OFF, is located on the starter panel below the flight 
instruments. It is of the double-pole, single-throw 
type and serves also as the generator field switch. 
When switched OFF it cuts off the battery output 
into the airplane electrical system, with the excep-
tion of the anchor light (if equipped), stall warning, 
rear compartment, and dome lights circuits.

electrical system Indicator
A volt-ammeter is located on the electrical switch 
panel, below the flight instrument panel. It is marked 
AMPS above the scale, and VOLTS below the scale, 
and normally the instrument provides a continuous 
amperage indication when the electrical system is in 
use. 

The AMPS scale is graduated to 120 amperes on each 
side of the center point which is marked 0. When the 
engine is running, amperage indications will nor-
mally be to the right of 0, and will be an indication 
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of battery charging current being supplied by the 
generator. There will be no indication of the current 
drain caused by the various items of electrical equip-
ment. When the engine is not running, and any part 
of the electrical system is in use, amperage indica-
tions will be to the left of 0, and will then indicate a 
discharge of current from the battery caused by the 
items of electrical equipment in use. When the en-
gine is running, an amperage indication to the left of 
0 would be an indication of a failure in the generator, 
or in the generator cut-out relay.

The VOLTS scale is graduated to 30 volts on each 
side of the center point marked 0. A voltage indica-
tion is shown when the spring-loaded button on the 
lower left hand side of the instrument is depressed. 
This will be an indication of regulated generator out-
put voltage when the engine is running, and of bat-
tery voltage when the engine is not running, or when 
the generator warning light is ON. There will be no 
voltage indications to the left of 0.

external power receptacle
For starting the engine or for electrical ground 
checks, an external power source may be connected 
to an external power receptacle fitted to the right side 
of the fuselage, aft of the cabin door. Access is gained 
through a spring-loaded hinge panel. When exter-
nal power is connected, the aircraft battery can be 
isolated by selecting the battery master switch to the 
OFF position.

note
Due to common practice in current Ot-
ter operations, external power is not 
available for use with the MilViz DHC-3.

flIght control systems
All control surfaces are mass-balanced and are con-
ventionally operated by a control column and dual 
rudder pedals. The handwheel portion of the control 
column may be “thrown-over” for use by a co-pilot, 

in conjunction with the installation of rudder pedals 
on the right side of the cockpit.

note
The airplane can be flown from the co-
pilot’s seat, but is not manoeuvrable on 
the ground from this position because 
there are no brake pedals installed on the 
co-pilot’s side of the airplane.

wing flaps
The wing flaps are of the full-span, double-slotted 
type. The outboard trailing edge portions of the flaps 
are operated independently as ailerons. Differential 
control of the ailerons is maintained at all flap posi-
tions, and lowering the ailerons with the flaps does 
not prevent lateral control of the airplane.

variable Incidence tailplane
The incidence of the tailplane may be adjusted in 
flight by rotating the TAILPLANE TRIM handwheel 
at the right side of the pilot’s seat. 

The handwheel operates in the natural sense and 
mechanically adjusts the incidence of the tailplane 
through a system of cables and a screw jack. When 
the tailplane trim is altered, the elevators are auto-
matically trimmed, through a mechanical linkage 
connected to a trim tab on the left elevator, to com-
pensate for the change in tailplane trim. No separate 
elevator trim control is required.

The tailplane trim position indicator operates me-
chanically and its pointer moves over a label marked 
NOSE DOWN, TAKE OFF SETTING and NOSE UP. 
The area marked TAKE OFF SETTING is edged in 
green. The neutral position of the tailplane trim is 
marked 0 with further markings to 2 in the NOSE 
DOWN direction and to 5 in the NOSE UP direc-
tion.
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note
It is essential for the tailplane to be 
trimmed to the correct incidence before 
take-off is attempted. The action of the 
tailplane trim wheel is too slow to allow 
correction for wrong trimming at the last 
moment, and a badly trimmed tailplane 
cannot be overcome with elevator con-
trol.

rudder trim
The rudder trim tab is actuated by a handwheel in 
the cockpit roof. The handwheel operates in the nor-
mal sense, and mechanically adjusts the rudder trim 
tab through a system of cables, a screw-jack, and a 
push rod.

 The handwheel assembly incorporates a position in-
dicator which moves over a scale marked L and R 
indicating the direction and amount of trim applied.

aileron trim
The aileron trim wheel is located on the lower por-
tion of the control column, above the ash tray. It op-
erates in the natural sense and mechanically adjusts 
the tension of the aileron cables to counteract unbal-
anced aileron forces.

There is no indicator to show the amount of aileron 
trim which has previously been applied, and on oc-
casions when it is desirable to find the neutral trim 
position, such as before take-off, the aileron trim 
wheel should be wound fully in one direction, then 
fully in the other direction while counting the num-
ber of turns. Finally, the trim wheel should be wound 
back half the complete number of turns in the origi-
nal direction. This will establish the neutral aileron 
trim position.

Fixed trim tabs located on the trailing edge of each 
aileron are provided for adjustment on the ground by 
qualified servicing personnel.

control column and control wheel
The control column and control wheel operate the 
elevators and ailerons mechanically, in the conven-
tional manner. The upper arm of the control column, 
which carries the control wheel, may be thrown over 
in front of either the pilot or the co-pilot, so that ei-
ther crew member can use the same control column. 
The upper arm of the control column carries the con-
trol wheel, the microphone clip, and the control lock 
attachment lug. The lower portion of the control col-
umn carries the aileron trim wheel, the ash tray, and 
the throw-over lock knob.

rudder pedals adjustment
The pilot’s rudder pedals may be adjusted for leg 
reach. By pulling the adjusting knob, the pedals can 
be moved to the desired position, and secured in that 
position by releasing the adjusting knob.

wIng flaps hydraulIc system
The wing flaps are operated hydraulically by a flap 
actuating jack assembly, located in the fuselage roof 
between the front and rear wing attachment lugs. 

Hydraulic fluid, contained in a separate reservoir 
located aft of the firewall on the left hand side, is 
pumped into the flap actuating jack assembly by 
means of a handpump located beneath the pilot’s 
seat. 

Wing flaps are selected UP or DOWN with a selec-
tor lever and after they are pumped to the desired 
position with the handpump, they are automatically 
locked by a hydraulic ratchet valve which is part of 
the flap actuating jack assembly. 

The wing flaps are mechanically connected to the 
trim tab on the left elevator so that actuation of the 
wing flaps automatically deflects the trim tab to 
maintain the longitudinal trim.
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fIgure 3-3 - hydraulIc system
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note
Do not lower the wing flaps when either 
the forward cargo door or the cabin door 
has had its stay released, so that the door 
lies flat along the fuselage for loading 
purposes. When either door is in this po-
sition, it is within the arc of travel of the 
wing flaps, and damage will occur if the 
wing flaps are lowered.

wing flaps handpump lever
The handpump lever is in line with the right-hand 
side of the pilot’s seat and is operated in a fore-and-
aft movement.

wing flaps selector lever
The wing flaps selector lever is mounted on the tail-
plane trim pedestal, to the right of the pilot’s seat. 
CRUISE, LAND, or intermediate positions of the 
wing flaps are obtained by moving the wing flaps se-
lector lever to up or down position and then pump-
ing the flaps to the desired position, as shown on the 
wing flaps position indicator.

note
When the wing flaps have been pumped 
to the desired position, the wing flaps 
selector lever should immediately be 
moved to its neutral position to provide 
an additional lock on flap motion.

wing flaps position Indicator
The wing flaps position indicator is located on the 
vertical frame member of the windshield and is 
marked UP, CRUISE, CLIMB. TAKE-OFF, LAND 
and DOWN. The wing flaps position indicator is 
mechanically connected to the right hand flap bell-
crank in the fuselage roof, and moves vertically in a 
slot in the FLAPS label. At maximum extension, the 
inboard nose flaps are at an angle of 35° below the 
wing chord line, the inboard trailing flaps are at an 
additional angle of 25°  below the inboard nose flaps 

chord line, and both the outboard nose flaps and ai-
lerons are at an angle of 26° below the wing chord 
line.

note
Regardless of wing flaps position the 
TAILPLANE TRIM handwheel should 
be positioned so that its indicator reg-
isters against TAKE OFF SETTING, for 
takeoff. This setting gives satisfactory el-
evator control forces for all weights and 
CG positions for which the aircraft is 
approved. After getting used to the air-
craft the pilot may, if desired, trim either 
side of TAKE OFF SETTING position 
depending on CG, i.e. Nose down for aft 
CG: Nose up for forward CG.

landIng gear systems
The airplane landing gear is a non-retractable instal-
lation consisting of the two main wheel units with 
hydraulic brakes, and a fully steerable tailwheel. 
Springing of the mainwheel legs is achieved by a sys-
tem of rubber blocks mounted within the compres-
sion struts.

For winter operation a wheel-ski installation can be 
fitted, which permits all normal operations on wheels 
or skis at the discretion of the pilot.

For water-based operation the wheel units can be re-
moved and replaced by two floats which are attached 
to the fuselage by struts. The floats have retractable 
water rudders which are operated from the flight 
compartment.

combination wheel-skis
The combination wheel-skis permit all normal op-
erations on wheels or skis, at the discretion of the 
pilot. Taxiing directly from snow-covered ground to 
cleared runways is possible, since the main wheel-
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skis can be raised or lowered on the ground with or 
without the airplane in motion.

The main wheel-skis are raised and lowered in re-
spect to the main wheels by means of the hydrau-
lic hand pump, and ski selector knob, on the ski 
hydraulic control unit. Hydraulic pressure retracts, 
and pneumatic pressure lowers, the main wheel-skis. 
The wheel-ski hydraulic system is separate from the 
airplane hydraulic system, and it’s hydraulic fluid 
reservoir is located beneath the co-pilot’s seat. The 
tailwheel ski is not retractable, and is attached and 
trimmed in such a manner that it will either act as a 
tailwheel or a tail ski, without requiring adjustment 
by the pilot. Refer to the paragraphs under the Steer-
ing Systems heading for information concerning the 
steering, locking, and castoring functions of the tail-
wheel ski.

ski hydraulic hand pump handle
The ski hydraulic hand pump handle is located on 
the ski hydraulic control unit, between the pilot’s and 
co-pilot’s seats. 

The main wheel-skis are retracted by selecting UP 
with the ski selector knob (see following paragraph 
entitled Ski Selector Knob) and pumping  with the 
ski hydraulic hand pump handle, using an up-and-
down movement. The resulting hydraulic pressure in 
the wheel-ski hydraulic system extends an actuator 
on each main wheel-ski, which forces the ski link-
ages to swivel around the axle attachments, causing 
the main ski-wheels to retract. 

Approximately one hundred strokes (fifty strokes 
in each direction) are required to retract the main 
wheel-skis completely.

note
The main wheel-skis will trim safely in 
flight at any partially retracted position, 
therefore the pumping can be done at the 

pilot’s convenience, and in easy stages if 
desired.

ski selector Knob
The ski selector knob is located on the upper forward 
corner of the hydraulic ski control unit. It moves up 
and down in the slotted SKI label, marked UP and 
DOWN. 

To select UP, the ski selector knob is pulled to the UP 
position against the tension of a spring. The knob is 
retained in the UP position by another spring inside 
the knob, which forces the base of the knob into a 
widened section of the slot in the SKI label. 

To select DOWN, the ski selector knob must be lift-
ed before it can be moved to the DOWN position. 
The main wheel-skis are retracted by selecting UP 
with the ski selector knob and pumping with the ski 
hydraulic hand pump handle, as explained in the 
preceeding paragraph entitled Ski Hydraulic Hand 
Pump Handle.

The hydraulic pressure in the wheel-ski hydraulic 
system works against a compressed air charge in the 
upper portion of each ski actuator housing, creating 
increasing pneumatic pressure as the main wheel-
skis are retracted. This pneumatic pressure supplies 
power for the next lowering of the main wheel-skis. 
The main wheel-skis are lowered by selecting DOWN 
with the ski selector knob. This releases the hydrau-
lic pressure, and allows the pneumatic pressure in 
the ski actuator housings to effect the return of the 
main wheel-skis to the DOWN position. When the 
main wheel-skis are in the DOWN position, the 
compressed air in the ski actuator housings acts as 
a pneumatic spring to cushion the landing impact.

ski position gage
The ski position gage is located on the upper side of 
the ski hydraulic control unit. This gage is a hydraulic 
pressure gage with it’s dial marked SKI POSITION, 
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DOWN, and UP, and it is connected to the wheel-ski 
hydraulic system. Since wheel-ski hydraulic pressure 
is directly proportional to the main wheel-ski posi-
tions, the ski position gage gives a true indication of 
the relative positions of the main wheel-skis between 
full DOWN and fully UP.

steerIng systems
The airplane can be steered when on wheels, floats, 
or combination wheel-skis. Steering of the landplane 
is achieved through individually actuated main 
wheel brakes and a tailwheel power steering mecha-
nism. When on floats, water rudders permit the pilot 
to steer the aircraft while taxiing. Skiplane taxiing 
is assisted through the tail ski which is steerable by 
means of the tailwheel power steering mechanism.

taIlwheel power steerIng system
The tailwheel power steering system facilitates taxi-
ing in strong winds. It can be used with equal advan-
tage when operating on wheels or on combination 
wheel-skis, and it considerably reduces the amount 
of differential braking required for the main wheels. 
When on wheel-skis, the tailwheel power steering 
system permits holding a straight course in a cross-
wind, and also permits taxiing downwind without 
weather-cocking.

The tailwheel power steering system consists of an 
electric steering unit which steers the tailwheel fork, 
a magnetic clutch for the steering unit, and a remote 
control power steering panel in the flight compart-
ment. The system is protected by a push-to-reset 
circuit-breaker located on the circuit -breaker panel 
behind the co-pilot’s seat.

When the tailwheel power steering system is switched 
on, the steering unit is engaged through its magnetic 
clutch, and the tailwheel or tail ski will immediately 
respond to the movements of the rudder pedals. The 
effectiveness of the steerable tail ski will be depend-
ent upon surface conditions.

When the power steering system is switched to the 
locked position, the steering unit immediately cent-
ers and locks the tailwheel fork in the fore-and-aft 
position, regardless of the position of the rudder 
pedals. Because of this self centering feature, the 
locking function may be accomplished when taxiing 
on ground or while in flight.

When the tailwheel power steering system is switched 
off, the tailwheel will castor through 360 degrees, but 
when on combination wheel-skis, castoring of the 
tail ski is limited by the trim cords.

power steering panel
The power steering panel is the electrical remote con-
trol unit for the tailwheel power steering system, and 
is located in the flight compartment to the right of 
the flight instrument panel. The power steering panel 
has a three-position switch in the center, an amber 
light on the left, and a green light on the right. Both 
lights have press-to-test circuits, and the brightness 
of each light can be controlled by rotating the rim 
which surrounds the coloured glass. Rotating the 
rim clockwise will make the light dimmer.

power steering switch
The three-position power steering switch is located 
in the center of the power steering panel, and it can 
select GROUND STEERING, OFF, or TAILWHEEL 
LOCK. When the power steering switch is selected 
to GROUND STEERING, the amber light will come 
on, and the tailwheel or tail ski will now be steerable 
in response to movements of the rudder pedals. For 
any other selection of the power steering switch, the 
amber light will be off, except during a press-to-test 
operation.

note
To avoid undue wear on the steering 
mechanism, and especially on the tail-
wheel tire, the power steering system 
should only be used in strong winds, and 
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should never be used for ground han-
dling or when the airplane is not moving.

cautIon
On no account should the airplane be 
allowed to take off, fly, or land with the 
power steering system in operation. The 
power steering system should be locked 
for take-off and landing.

The power steering system can be locked, so that the 
tailwheel or tail ski is in the fore-and-aft position for 
take-off and landing, by selecting the power steer-
ing switch to TAILWHEEL LOCK. With the power 
steering switch in this position, the green light will 
come on, and the tailwheel or tail ski will be locked 
in the centered position. If the tailwheel or tail ski is 
not centered at the moment when the power steering 
switch is selected to the TAILWHEEL LOCK posi-
tion, the electric steering motor will bring the tail-
wheel or ski to the centered position and then lock, 
regardless of the position of the rudder pedals. For 
any other selection of the power steering switch, the 
green light will be off, except during a press-to-test 
operation.

note
To avoid wear on the steering mecha-
nism and the tailwheel tire, it is recom-
mended that the airplane be allowed to 
roll forward for a few feet in a straight 
line before the power steering switch is 
selected to TAILWHEEL LOCK.

When a fully castoring tailwheel is required, during 
ground handling or taxiing in light winds, select OFF 
with the power steering switch, and the tailwheel will 
castor freely though 360 degrees. In the case of the 
tail ski, its castoring will be limited by the trim cords.

power steering circuit-Breaker
The power steering circuit-breaker, marked TAIL 
STEER., is located on the circuit-breaker panel be-
hind the co-pilot’s seat. This circuit breaker is of the 
push-to-reset type, rated at 15 amperes, and it pro-
tects the electrical circuit of the tailwheel power sys-
tem.

water rudders system
Each float of the seaplane is equipped with a wa-
ter rudder, and both rudders are connected to the 
rudder pedals in the flight compartment through a 
clutch, in conjunction with a cable and pulley system 
incorporating tension springs. The water rudders are 
retractable, so that they will not be damaged during 
landing or take-off, or while docking or beaching the 
seaplane. 

When the water rudders are lowered, they respond 
to movements of the rudder pedals in the flight com-
partment, but when retraction of the water rudders 
is commenced, the movement of the retraction ca-
ble operates a clutch beneath the floor of the flight 
compartment, thereby disengaging the water rudder 
control cable system from the rudder pedals and ca-
ble system. 

When the water rudders are completely retracted, 
movement of the rudder pedals will have no effect 
on the water rudders, and in the event that the water 
rudders become inoperative because of icing, they 
will have no effect on the normal control of the air-
craft rudder during flight.

water rudders retraction handle
The water rudders are mechanically retracted by 
means of the water rudders retraction handle which 
slides on a guide tube located behind, and to the 
right of the pilot’s seat. When this handle is pulled 
up, it retracts the water rudders through a cable and 
pulley system, and it also mechanically operates a 
clutch which disconnects the water rudder control 
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cable system from the rudder cables and pedal sys-
tem. The water rudders retraction handle is kept in 
the UP position by turning it onto a ramp at the top  
of the guide tube.

wheel BraKe system
The disc type wheel brakes are hydraulically operat-
ed through independent, integrally mounted master 
cylinders. The master cylinders are connected with 
a hydraulic fluid reservoir located aft of the main 
firewall, on the left side. This reservoir also supplies 
hydraulic fluid for the flaps system. A hand-operated 
parking brake valve is included in the brake system, 
and it will hold the brakes in the ON position after 
the brakes have been applied by toe pressure.

toe Brake pedals
The toe brake pedals are the upper portions of the 
pilot’s rudder pedals, and pressure on the toe ped-
als mechanically actuates the pistons in the master 
cylinders, thus transmitting hydraulic pressure to the 
brake units, which forces the brake blocks against the 
the brake discs. The co-pilot’s rudder pedals are not 
connected to the brake system.

parking Brake handle
The parking brake handle is located beneath the low-
er left end of the instrument sub-panel, adjacent to 
the starter panel. It mechanically operates the park-
ing brake valve which in turn holds the pedal-oper-
ated wheel brake units in the ON position.

The parking brake system is operated by depress-
ing the toe brake pedals and pulling out the parking 
brake handle to the full extent, while maintaining 
pressure on the toe brake pedals. Pressure on the toe 
brake pedals should be released before the parking 
brake handle is released. Make certain that the park-
ing brake handle remains extended, otherwise the 
paring brake valve is not locked. The parking brake 
system is released from the ON position by depress-

ing the toe brake pedals and pushing in the parking 
brake handle.

note
If the toe brake pedals are accidentally 
operated when the parking brake is in 
the ON position, make certain that the 
parking brake system has not become 
disengaged, otherwise it must be reset.

Instruments
A shock-mounted flight instrument panel is provid-
ed for the pilot and incorporates the following flight 
instruments:

Airspeed Indicator
Altimeter
Artificial Horizon
Directional Gyro
Rate-of-Climb Indicator
Turn-and-Bank Indicator
Magnetic Compass
Radio Compass

All instruments on the flight and engine instrument 
panels are lighted by the instrument lights.

pItot-statIc system
The main components of the pitot static system are 
the electrically heated pitot-static head, mounted on 
a tube extending from the leading edge of the wing 
near the left wingtip, the PITOT HEAT switch on the 
electrical switch panel, the pitot and static test points 
on the aft face of the firewall on the left side, and the  
pitot-static operated instruments:

Altimeter
Airspeed Indicator
Vertical Velocity Indicator
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altimeter
The altimeter is located on the flight instrument 
panel and is marked ALTITUDE on the face of the 
instrument. The face of the instrument is marked 
with the numerals 0 through 9 in a clockwise direc-
tion. The instrument has two pointers mounted on 
concentric shafts. The longer pointer indicates the 
altitude in hundreds of feet, and the shorter pointer 
indicates the altitude in thousands of feet. The altim-
eter can be set for various barometric pressures by 
turning the adjustment knob at the lower left side of 
the instrument. The barometric pressure scale, grad-
uated in inches of mercury, appears in a window in 
the right side of the face of the instrument. The al-
timeter is operated by static pressure from the pitot-
static system.

airspeed Indicator
The airspeed indicator is located on the flight instru-
ment panel, and is marked KNOTS on the face of the 
instrument. The range of the instrument is from 20 
knots to 200 knots, with numerals shown at twenty 
knot intervals commencing at 20 and continuing to 
120, after which numerals are shown at forty knot 
intervals. The airspeed indicator is operated by both 
static and dynamic pressure from the pitot-static sys-
tem.

vertical velocity Indicator
The vertical velocity indicator is located on the flight 
instrument panel and is marked UP and DOWN on 
the face of the instrument. The range of the instru-
ment is from 0 to 6000 feet per minute in both the 
UP and DOWN directions. Numerals are shown in 
decimals of a thousand feet, commencing with 0. The 
pointer should indicate 0 in level flight. The vertical 
velocity indicator is operated by static pressure from 
the pitot-static system.

vacuum system
The main components of the vacuum system are the 
vacuum pump, on the left side of the engine rear case, 

the vacuum relief valve behind the flight instrument 
panel, and the vacuum operated flight instruments:

Suction Gage
Attitude Indicator
Directional Gyro

suction gage
The suction gage is located on the engine instruments 
panel, and is marked SUCTION on the face of the in-
strument. The range of the instrument is from 0 to 10 
inches of mercury, with even numerals shown. The 
suction gage is operated by the reduced pressure in 
the vacuum system.

attitude Indicator
The attitude indicator is located on the flight instru-
ment panel and gives bank, dive and climb indica-
tions. The instrument is uncaged or caged by push-
ing or pulling the knob marked PUSH TO CAGE on 
the lower right side of the instrument. A horizontal 
bar in the center of the instrument represents the 
airplane. The bar can be adjusted for fore-and-aft at-
titudes of the airplane, by rotating the knob found 
at the lower left side of the instrument. The attitude 
indicator is operated by a gyroscope which is driven 
by the vacuum system of the airplane.

directional gyro
The directional gyro is found in the flight instrument 
panel, and displays an image of an aircraft imposed 
over the face of the instrument. The top of the aircraft 
image indicates the heading of the aircraft. The direc-
tional gyro may be set to match the current heading 
by rotating the knob found on the lower left side of 
the instrument until the compass card heading indi-
cated by the instrument matches the magnetic com-
pass. The directional gyro is subject to precession 
error caused by mechanical friction imposed on the 
spinning gyroscope and should be checked against 
the magnetic compass once in every fifteen minutes.
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note
The heading indicator on the directional 
gyro should be set to match the magnetic 
compass only while on the ground or in 
straight-and-level unaccelerated flight 
when the magnetic indications are steady 
and reliable.

electrIcally operated flIght 
Instruments
There are three electrically controlled instruments 
found on the flight instrument panel. These are the 
turn-and-bank indicator, course deviation indica-
tor for displaying VHF omnidirectional range radio 
(VOR) information and the relative bearing indicator 
for displaying non-directional radio beacon (NDB) 
information. These instruments display navigational 
information in conjunction with other electrically 
operated navigational equipment.

turn-and-Bank Indicator
The turn-and-bank indicator is located on the flight 
instrument panel. The pointer indicates the direction 
the aircraft is banking, and the black ball indicates 
the direction of slip or skid. The turn-and-bank indi-
cator is operated by the electrical system of the air-
plane.

course deviation Indicator (cdI)
The course deviation indicator is found on the top 
upper right of the flight instrument panel. It is of the 
type which combines a vertical needle to indicate 
course deviation and a horizontal needle to provide 
vertical guidance when used with a precision ILS ap-
proach where the glideslope is broadcast by a ground 
based transmitter. The course deviation indicator is 
of the design which is independent of a receiver and 
can accept multiple receiver types, such as a VOR re-
ceiver or a GPS unit.

The indicator shows the direction to steer for course 
corrections. Correction is made until the needle 

centers, which then indicates that the aircraft has in-
tercepted the courseline.

When used with a VOR receiver, the courseline is 
selected using the knob marked OBS found at the 
lower left of the instrument. The vertical needle then 
shows the number of degrees of deviation between 
the current position of the aircraft and the radial 
line  extending from the signal source at the selected 
bearing.

When used with a GPS unit, the vertical needle indi-
cates distance from the airplane to the programmed 
courseline. The OBS knob must be used to match 
heading instructions.

When used for an instrument approach using a lo-
calizer or ILS the courseline represents the runway 
heading  and is determined by the ground transmit-
ter. A horizontal needle is active when glideslope 
information is available in order to provide vertical 
guidance.

relative Bearing Indicator
The relative bearing indicator is located in the flight 
instrument panel and is used to display the bearing 
to a signal received by an ADF receiver. The indicator  
has a rotatable compass card that is set to the cur-
rent magnetic heading, and a single needle that will 
display the bearing to an active signal. The compass 
card is rotated by a knob marked HDG found on the 
lower left of the instrument.

addItIonal flIght Instruments

magnetic compass 
The magnetic compass is mounted on the windshield 
center post, and its correction card is mounted on 
the upper side of the compass frame.
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clock
The clock is located on the lower left side of the en-
gine instrument panel. It has a sweep second hand 
in addition to normal hour and minute hands. The 
setting knob is located at the lower left side of the 
instrument.

outside air temperature gage
The outside air temperature gage is located in the 
cockpit roof. It is of the direct-reading bulb type, and 
the face of the instrument is graduated in degrees 
Centigrade.

emergency equIpment

engine fire extinguisher system
The engine fire extinguisher system is controlled 
from the fire extinguisher panel below the flight in-
strument panel. The system incorporates a fire extin-
guisher bottle, flame switch, and a length of fuse wire 
located in the engine compartment.

In the event of fire, a red warning light on the extin-
guisher panel is illuminated, and the EXTINGUISH-
ER SWITCH must be switched on to discharge the 
bottle after the engine is shut down. Both the warn-
ing light and the extinguisher circuits are protected 
by push-to-reset button type circuit-breakers on the 
fire extinguisher panel.

hand-operated fire extinguisher
A hand-operated fire extinguisher in a quick release 
clip is attached to a bracket to the left and rear of the 
pilot’s seat.

first-aid Kit
A first-aid kit is stowed in a bag located on the right-
hand cabin side between the passenger door and the 
rear cabin bulkhead, aft and above the door lock. A 
second first aid kit may be installed behind the pilot’s 
seat in the cockpit.

entrance doors
The airplane is equipped with an entrance door on 
each side of the flight compartment, a cabin door at 
the aft end of the cabin on the right side, and a pair of 
cargo doors at the aft end of the cabin on the left side.

flight compartment doors
Both flight compartment doors can be opened from 
the outside by means of lever-type handles and from 
the inside by means of countersunk knobs. Each 
door has a map pocket and a sliding window. The 
sliding window is held in position by tightening the 
sliding window friction knob.

cabin door
The cabin door on the right side of the airplane can 
be opened from either inside or outside by means of 
lever-type handles. 

forward and rear cargo doors
The forward and rear cargo doors  on the left side of 
the airplane are closed so that the rear edge of the 
forward door overlaps the forward edge of the rear 
door. For this reason, the rear cargo door should al-
ways be closed first. 

The forward cargo door can be opened from either 
inside or outside by means of lever-type handles, but 
the forward cargo door cannot be locked or secured 
unless the rear cargo door is already closed, becasue 
the rear cargo door carries part of the latch fittings. 
The rear cargo door is held in the closed position by 
two siding bolts; one at each of the upper and lower 
forward corners of the door, on the inside. The rear 
cargo door cannot be opened from the outside.

mIscellaneous equIpment

hatch
A 27-inch diameter hatch has been provided in the 
rear cabin floor just aft of the rear cabin bulkhead 
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normally closed by lids screwed to the floor and out-
er skin of the fuselage. A trap door may be installed.

seats
The cabin side seats may be folded flat against the 
wall, flush with the base of the heater duct. The rear 
seats hinge up against the rear cabin bulkhead. All 
seats have padded backs, buoyant seat cushions and 
lap safety belts.

Provision has been made for six litters or a combina-
tion of seats and litters to be installed for ambulance 
and rescue operations.

cargo tie-down rings
Fourteen cargo tie-down rings, eight of which are 
permanently installed, are supplied with each air-
craft.

Eighteen receptacles to receive the six removable car-
go tie-down rings permit to secure any type of cargo. 
An additional number of receptacles (up to fourteen) 
maybe provided.

relief tubes
Relief tubes may be installed in the cockpit on the 
right-hand side of the pedestal and in the cabin. The 
relief tube for the cabin is located in the baggage 
compartment.

canoe carrying gear
The canoe carrying gear permits transportation on 
the seaplane and amphibian of a 17 foot canoe out-
side the arc of the propeller, where buffeting loads 
from the slipstream are small. In its flight position, 
the canoe does not obstruct the float deck or the cab-
in entrance door.
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status of the aIrplane

flight restrictions
It is essential that the airplane is operated within all 
limitations.

flight planning
Using the operating data contained in the Appendix,  
determine the fuel load, power settings, altitude, and 
all necessary information to complete the proposed 
flight.

weight and Balance
Obtain take-off and anticipated landing gross weight 
and balance. Check that the intended payload has 
been loaded into the airplane and that the loading is 
within the weight limitations in Section VI.

entrance
Entrance to the flight compartment is made through 
the flight compartment door by way of steps on the 
compression strut of the landing gear or through the 
main cabin door and the sloping bulkhead doorway.

1. Ignition switch - OFF.
2. Flight controls - Unlock. (Flight control locks not simulated.)
3. Trim indicators - Check. Note position indicated.

Before eXterIor InspectIon

eXterIor InspectIon
Starting at the left hand flight compartment door, proceed clockwise around the airplane and 
carry out inspection checks detailed in figure 2-1.

1. Parking brake handle - Pull on.
2. Safety and emergency equipment - Check.
3. Flight controls - Check for full, free and correct movement.
4. Switches - OFF

note
The generator switch should be left ON under normal circumstances.

InterIor pre-flIght InspectIon

(continued on next page)
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Starting at the cockpit door, port side, 
make the following checks:

1. CoCkpit and ServiCing pointS. Ignition and Master 
switches off. Fuel filler caps, oil tank access panel and hydraulic 
reservoir caps secure.

2. Landing gear. Wheels chocked. Landing gear and fairings 
for damage. Tires for cuts, bruises, slippage and proper inflation. 
Brake pipes and hose for fluid leaks.

3. power pLant SeCtion. Propeller blade for nicks, gover-
nor unit for oil leak. Cowls and fairings for damage and security. 
Carburettor and oil cooler intakes clear. Exhaust augmentor tubes 
for condition.

4. Starboard wing. All hinges clear. Aileron trim tab neu-
tral. Wing tip and navigation light assembly for dents or damage.

5. Starboard FuSeLage Side. Fuselage side for dents or 
wrinkles. Underside for fuel leaks. Cabin access ladder stowed 
and secure. Cabin entrance door closed. Wing and fuselage aeri-
als, lead-ins and loop housing for damage.

6. empennage. All hinges clear. Access panels secure. Tailplane 
incidence and rudder trim neutral. Control surfaces for wrinkles, 
dents and damage. Lower rudder hinge assembly for condition. 
Servo-tabs for operation. Navigation light assembly for damage.

8. port FuSeLage Side. Fuselage side for dents or wrinkles. 
Underside for fuel leaks. Cargo doors closed. Wing and fuselage 
aerials and lead-ins for damage.

9. port wing. All hinges clear. Aileron trim tab neutral. Wing 
tip and navigation light assembly for dents or damage. Landing 
light assembly for damage. Pitot cover removed.

ExteriorExterior
inspection

1

2

3

4

5

6

7

8

9

fIg 2-1 eXterIor InspectIon dIagram
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5. External power source - Connected. (Info only - External power not simulated.)

note
The battery master switch should be selected ON if an external power 
source is not available.

cautIon
When an external power source is connected, the battery master switch 
must be selected OFF to prevent paralleling of the electrical supply cir-
cuits.

warnIng
The electrical system of the airplane is live when the external power 
source is connected.

6. Fuel supply system - Check.
a. Fuel quantity gauge circuit breaker - Push to reset.
b. Fuel quantity - Check quantities in all tanks.
c. Fuel selector valve handle - Position to fullest tank.
d. Emergency fuel and oil shut-off handle - Handle in open position.

7. Trim wheels - Check selections

8. Instruments - Check.
a. Altimeter - Set to field barometric pressure.
b. Standby compass - Check indication.
c. Attitude indicator - Caged.
d. Clock - Running and set to correct time.
e. Engine instruments - Check indications.

9. Hydraulic lock - Check. (Info only - Hydraulic lock condition not simulated.)
Have ground crew rotate propeller manually through four revolutions.

note
If ground crew is not available, the check for hydraulic lock may be made

InterIor pre-flIght InspectIon

(continued)

(continued on next page)
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note (cont.)
by energizing the starter and allowing the propeller to rotate two revolu-
tions while observing any tendency to stall during the propeller rotation.

cautIon
If a hydraulic lock is suspected, do not attempt to clear the hydraulic 
lock by rocking the propeller either manually or by the starter since this 
might cause damage to the engine. Have spark plugs removed from the 
lower cylinders to permit fluid drainage.

10. Wing flaps selector valve lever - Check selection.
Should correspond to wing flaps position.

11. Communications equipment - Test, using external power source.

note
If an external power source is not available, make this test after the en-
gine has been started.

InterIor pre-flIght InspectIon

(continued)

note
Ensure there are no obstructions in the propeller area and that an exter-
nal power source is connected. If an external power source is not avail-
able, select the battery master switch ON.

To start the engine, proceed as follows:

1. Mixture lever - FULL RICH.

2. Fuel booster pump switch - BOOST PUMP.

(continued on next page)

startIng the engIne
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3. Engine primer handle - Operate.
Four or five strokes positive strokes for a cold engine, zero to three positive strokes for a warm 
engine.

4. Fuel booster pump switch - OFF.

5. Ignition switch - BOTH.

6. Starter switch - ON.
Hold in that position until the engine fires smoothly, then release the switch.

cautIon
The starter should not be operated for more than 30 seconds in one pe-
riod, otherwise damage to the starter may occur due to overheating.

(Info only - Possibility of starter damage not simulated.)
note

If the engine fails to start, select the ignition switch OFF and allow the 
starter to cool for 30 seconds before attempting another start with less 
priming. If the engine fails to start due to overpriming, select the igni-
tion switch OFF and open the throttle fully. Have the propeller turned 
forward manually four to five revolutions to clear excess fuel from the 
induction system.

7. Engine primer handle - Operate intermittently until engine runs smoothly.

note
As soon as the engine starts, reduce throttle setting to give 500 to 800 
rpm. Do not use throttle to catch a dying engine.

cautIon
If there is no indication on the oil pressure gauge within 30 seconds, stop 
the engine and investigate the cause.

(continued)

startIng the engIne

(continued on next page)
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8. External power source - Disconnect. (External power not simulated, battery switch is ON.)

9. Battery master switch - ON. (Switch will already be ON as per the beginning of this instruction.)

note
When the engine is running smoothly, close and lock the engine primer 
handle so that, when the fuel booster pump is set to BOOST PUMP, raw 
fuel will not be injected into the cylinders by way of the priming line.

(Info only - Engine primer lock not simulated.)

(continued)

startIng the engIne

warm up

1. Idle engine - 1000 rpm initially.
Allow oil temperature to increase to 40° C and oil pressure to increase to 10 psi minimum, 
before proceeding further.

2. Throttle - Adjust to between 1200 and 1600 rpm, to obtain smoothest speed.

3. Mixture lever - FULL RICH.

4. Propeller lever - Full INCREASE RPM, when oil pressure reaches 50 psi.

ground tests

While engine is warming up, complete the following tests:

1. Fuel system supply - Check flow from each tank.
Select each tank in turn and note the fuel pressure shown on the fuel pressure indicator.

(continued on next page)

engIne ground operatIon
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(continued)

2. Electrical system - Check by voltammeter.
Generator should cut in for charging at 1400 +/- 50 rpm.

3. Instruments - Uncage and check indications are within correct ranges.

4. Communications equipment - Check functioning, if not already checked.

5. Propeller pitch change - Check.
a. Throttle - Advance to obtain 1650 rpm.
b. Propeller lever - Move from full INCREASE RPM to full DECREASE RPM and note drop in 
RPM (approximately 650), then return lever to full INCREASE RPM.

6. Idle mixture - Check.
a. Pull mixture lever back. Watch for flick of RPM. Over-leaning will cause engine to run 
rough.

7. Carburettor heat - Check.
a. Move control down to HOT position and check for rise in carburettor mixture temperature.

8. Ignition switch - Check.
a. Throttle - Advance to obtain 1600 rpm.
b. Check magnetos by switching to L and R alternatively. Note that drop in rpm when running 
on one magneto should be 50 to 70 rpm.

note
Return ignition switch to BOTH between L and R checks to allow the 
engine to regain it’s normal RPM.

1. External power source - Disconnected and moved clear of airplane.

2. Entrance doors - Properly closed and locked.

(continued on next page)

engIne ground operatIon

Before taXIIng
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landplane

1. Parking brake handle - Release.

2. Throttle - Adjust to obtain safe taxiing speed.

3. Wheel brakes - Test.
Apply pressure evenly and firmly on the toe brake pedals as airplane rolls forward and check 
for correct functioning.

cautIon
Never allow speed to increase excessively before testing the brakes.

(continued on next page)

(continued)

3. Flight control locks - Removed and stowed. (Flight control locks not simulated.)

4. Wheel chocks - Removed.

5. Power steering switch - GROUND STEERING.

6. Wing flaps position indicator - CRUISE.

note
With wing flaps at CRUISE position, maximum directional control dur-
ing taxiing is obtainable.

7. Mixture lever - FULL RICH.

8. Propeller lever - Full INCREASE RPM.

note
In cold weather or when icing conditions are expected, pitot switch ON.

Before taXIIng

taXIIng
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(continued)

4. Power steering switch - GROUND STEERING.

note
In the GROUND STEERING position, the tailwheel responds to actua-
tion of the rudder pedals within 26° either side of neutral. When turning 
in excess of this 26° the power steering should be selected OFF and the 
turn controlled by differential application of the toe brake pedals.

cautIon
When stopping the airplane during taxiing, the engine should idle at not 
less than 1000 rpm to prevent spark plug fouling and to provide adequate 
slipstream for engine cooling. (Spark plug condition not simulated.)

5. Flight instruments- Check operation during taxiing.

taXIIng

seaplane
Release the mooring rope and ensure that it does not 
foul the floats. Extend the water rudders and taxi 
clear of all mooring buoys and obstructions, steer-
ing by use of the water rudders, with the wing flaps 
positioned at CRUISE.

note
To increase the on-step taxiing handling 
characteristics, extend the wing flaps to 
TAKE-OFF position.

sKIplane
The skiplane should be taxied with the wing flaps 
at CRUISE position and, to improve directional 
control, the power steering switch should be se-
lected to the GROUND STEERING position. 

cautIon
Before take-off, extend the wing flaps to 
TAKE-OFF position.
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1. Parking brakes -SET. 

cautIon
If the toe brake pedals are accidentally operated after the parking brake 
handle has been set on, make sure the parking brake handle has not dis-
engaged.

2. Fuel selector handle - Fullest tank.

3. Mixture lever - FULL RICH.

4. Propeller check - Complete.
a. Throttle - Advance to obtain 27 in. Hg.
b. Propeller lever - Move through its full range, three times, and return it to full INCREASE 
RPM. Engine rpm should change due to propeller pitch change.

5. Power check - Complete.
a. Control column - Fully back, parking brake set.
b. Throttle - Advance to field barometric pressure.
c. Tachometer - Should indicate 2100 +/- 100 rpm.
d. Fuel Pressure - 5 psi.
e. Oil temperature - 60° C.
f. Throttle - Advance from idle to 2000 rpm to ensure that engine accelerates rapidly and 
smoothly.
g. Throttle - Retard to 500 rpm and check for smooth deceleration.

6. Idling speed - Check idling between 400 +/- 100 rpm.

7. Instruments - Check indications within correct ranges.

8. Generator switch - ON.

9. Fuel quantity gauge circuit breaker - Push to reset.

engIne run-up

58



section iv
Procedures

Before take-off, proceed as follows:

1. Trim wheels - Set.
a. Rudder - Neutral.
b. Aileron - Neutral.
c. Stabilizer - Zero with mid CG position. 

2. Wing flaps selector lever - TAKE-OFF.
Operate wing flaps pump lever until TAKE-OFF position is indicated on the wing flaps posi-
tion indicator.

3. Attitude indicator - Uncaged.

4. Instruments - Within correct ranges.

5. Doors - Properly closed and locked. (Door locks not simulated.)

6. Pitot heat switch - PITOT HEAT, if required.

7. Stall warning indicator - Push to check light.

8. Shoulder harness - Unlocked. (Shoulder harness not simulated.)

9. Friction control wheels - Adjust to prevent creep of throttle, propeller and mixture levers.
(Info only - Friction locks not simulated.)

10. Fuel selector valve handle - Fullest tank.

11. Fuel booster pump switch - BOOST PUMP.

12. Mixture lever - FULL RICH.

13. Propeller lever - Full INCREASE RPM.

14. Flight controls - Check for full, free and correct movement.

Before taKe-off
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landplane

When ready for take-off, release wheel brakes and taxi into take-off position with the aircraft 
lined up with the runway. Select the power steering switch to TAILWHEEL LOCK or OFF for 
take-off.

note
The airplane should not be taken off, flown or landed with the GROUND 
STEERING position selected. The power steering switch must be select-
ed to TAILWHEEL LOCK or OFF for take-off, flight and landing.

Proceed for take-off as follows:

1. Wheel brakes - Release.

2. Throttle - Advance smoothly to maximum permissible take-off power.

cautIon
Advancing the throttle to allow greater than the maximum permissible 
take-off power, as indicated in Section 6, figure 6-1, may result in engine 
failure.

note
Counteract any tendency of the aircraft to swing (usually to the left) by 
application of the rudder.

3. Unstick - Tail down attitude.

4. Throttle - Reduce approx. 2 in. Hg. when a safe speed and height has been attained.

cautIon
1. Never take off with Lean Mixture.
2. Take-off with Carburettor Heat only under severe carburettor icing 
conditions.

taKe-off

(continued on next page)
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cross-wInd taKe-off
Since this airplane has a low take-off airspeed, a cross-wind take-off should not be attempted if 
the lateral component of the wind velocity is more than 13 knots.

When it is necessary to take-off cross-wind, proceed as follows:
1. Engine run-up and before take-off checks - Complete.

2. Wheel brakes - Release.

3. Throttle - Advance slowly to maximum permissible take-off power.

4. Unstick - Tail down attitude, retaining airplane on runway until 50 knots IAS.

5. Drift - Counteract by skidding or depressing wing on windward side.

seaplane taKe-off

Visually check for air and surface craft in the vicinity and insure there are no obstructions or 
flotsam in the water in the take-off path.

Proceed as follows:

1. Water rudders - Retract.

note
When operating from large areas of water, after taxiing into take-off po-
sition, the pilot should retract the water rudders and wait until the sea-
plane “weathercocks” into the wind before taking off. If operating from 
channel lakes, rivers, or under cross-wind conditions, it is advisable to 
keep the water rudders extended during take-off. The pilot can retract 
the water rudders after the seaplane is safely airborne.

taKe-off

(continued)

(continued on next page)

61



section iv
Procedures

2. Wing flaps selector valve lever - TAKE-OFF.
Operate wing flaps pump lever until TAKE-OFF position is indicated on the wing flaps posi-
tion indicator.

3. Engine run-up and before take-off checks - Complete.

4. Line up - Into wind with maximum length of take-off area ahead.

5. Control column - Hold aft of neutral.

6. Throttle - Advance smoothly and rapidly to maximum permissible take-off power.

7. Unstick - In level attitude.

taKe-off

(continued)

For initial climb, the maximum angle of climb is achieved on take-off with an airspeed of 55 
knots, using maximum take-off power and flaps set to TAKE-OFF.
At an altitude of approximately 500 feet above the airfield, proceed as follows:

1. Throttle - Reduce power to maximum permissible continuous power (or less, depending on  
 condition).

2(a). For maximum angle of climb: Wing flap position indicator to CLIMB, airspeed 58 knots.
2(b). For maximum rate of climb: Wing flap position indicator to CRUISE , airspeed 78 knots.

note
The engine manufacturer recommends a climb power of 400 bhp for 
maximum engine life.

2. Instruments - Check within desired ranges.

clImB
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1. Wing flap position indicator - CRUISE.

2. Power - Follow recommended power settings as listed in the Appendix.

3. Mixture lever - As below.
To obtain best lean mixture power setting when operating in level flight:
a. Set desired manifold pressure and rpm.
b. Adjust carburettor heat control as necessary to maintain +4 ° C to + 10 °C carburettor air 
temperature. Insufficient carburettor air temperature may result in detonation.
c. Lean out mixture by pulling mixture lever back until second flick of the tachometer needle 
indicates loss of power.
d. Advance mixture lever approximately 1/2 inch.

4. Fuel selector valve handle - For favourable CG travel:
a. Empty front tank first, when loaded CG forward.
b. Empty rear tank first, when loaded CG aft.
c. Empty front tank first, when lightly loaded.

cruIse

To obtain normal descent performance, proceed as follows:

1. Airspeed - Reduce airspeed to 78 knots IAS.

2. Propeller lever - Gradually to full INCREASE RPM.

3. Mixture lever - Gradually to FULLY RICH.

4. Throttle - Adjust to regulate rate of descent.

descent

(continued on next page)
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5. Instruments - Check for desired and correct ranges.

6. Fuel selector valve handle - Fullest tank.

7. Keep check on carburettor air temperature and adjust preheat so as to maintain recommended 
+4°C to +lO°C. Insufficient carburettor air temperature may result in detonation.

note
Part throttle operation is extremely conducive to the formation of car-
burettor ice. Ensure safety, especially in instrument weather, by using 
preheat.

descent

(continued)

1. Mixture lever - FULLY RICH.

2. Fuel selector valve handle - Fullest tank.

3. Propeller lever - Full INCREASE RPM.

4. Carburettor heat - As required.

5. Instruments - Within correct ranges and uncaged.

STEEP APPROACH:

1. Wing flaps selector valve lever - LANDING.
Operate wing flaps pump lever until LANDING position is indicated on the wing flaps 
position indicator.

2. Airspeed - Maintain 60 knots IAS.
 The rate of descent will be approximately 700 feet per minute.

approach to fIeld

(continued on next page)

64



section iv
Procedures

FLAT APPROACH with a dead engine or under forced landing conditions:

1. Wing flaps - Fully UP.

2. Airspeed - Maintain 74 knots IAS.
 Gliding without power at that airspeed will result in a gradient of 10% which corresponds   

with an angle of 5.7°.

sIde slIppIng

The aircraft may be side slipped. The airspeed should not drop below 70 knots IAS (60 knots 
with flaps at LANDING) prior to side slipping. Recovery should be effected above 250 feet from 
the ground.

approach to fIeld

(continued)

landplane

1. Approach speed - 65 knots with flaps at LANDING position.

note
Add 4 - 5 knots to above airspeed for gusty wind conditions.

2. Glide - Establish a constant glide and hold it. Add power to decrease rate of descent.

3. Stabilizer trim - Trim as necessary.

note
With power off, a distinct nose-down attitude will result.

4. Leveling off - Using smooth and continuously increasing back pressure on the controls.

landIng

(continued on next page)
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5. Touch down - Three point attitude.

note
Use rudder to maintain straight landing run, then select GROUND 
STEERING position of the power steering switch.

6. Wheel brakes - Apply gradually, then taxi clear of runway.

seaplane

1. Wing flaps pump lever - Operate pump lever until CLIMB position is indicated on the wing  
 flaps position indicator.

2. Stabilizer trim - Trim aircraft at 52 knots IAS and approach at 56 knots by forward pressure on 
the control column.

3. Throttle lever - Adjust to maintain 200 feet per minute rate of descent.

4. Contact - Close throttle lever upon contact with water.

cautIon
To prevent the water rudders from being damaged on landing, do not 
lower the water rudders until the seaplane has stopped planing.

cross-wInd landIng

Owing to the low landing speed· of the aircraft with full flaps, cross-wind landings should be 
made by experienced pilots only and not be attempted if the lateral component of the wind ve-
locity is more than 15 knots (landplane). In gusty air reduced flap settings may be preferred by 
the pilot.

landIng

(continued)
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Decide as early as possible whether it is necessary to go-around and proceed as follows:

1. Throttle - Fully OPEN.

2. Stabilizer trim wheel - Position coincident with CG.

3. Wing selector valve lever - CLIMB. Delay selection until safe altitude and airspeed have been 
attained.

Operate wing flaps pump lever until LANDING position is indicated on the wing flaps posi-
tion indicator.

4. Stabilizer trim wheel - Reselect to reduce forces on flight control wheel.

5. Traffic pattern - Rejoin and resume normal landing procedures.

go around

After landing, when clear of the runway, proceed as follows:

1. Wing selector valve lever - CRUISE.
Operate wing flaps pump lever until CRUISE position is indicated on the wing flaps position 
indicator.

2. Stabilizer trim position indicator - ZERO.
Rotate trim wheel until zero position is indicated.

3. Power steering switch - GROUND STEERING.

after landIng
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Post flight engine checks to be performed after the last flight of the day only, prior to shutting 
down the engine after the flight, as follows:

1. Parking brakes - Set.

2. Power check - Complete.
a. Control column - Hold fully back.
b. Throttle - Advance until manifold pressure equals field barometric pressure.
c. Tachometer - Should indicate 2100 +/- 100 rpm.

3. Ignition system check - Complete.
a. Control column - Hold fully back.
b. Throttle - Retard to obtain 1700 rpm.
c. Magnetos - Check by switching to L and R alternatively. The decrease in engine speed, when 
running on one magneto, should not exceed 75 rpm.

note
Return ignition switch to BOTH between the checks to allow the engine 
to regain its normal rpm.

post flIght

1. Engine oil - Dilute as necessary, when cold weather start is anticipated. Oil pressure should not 
be allowed to fall below 10 psi or engine failure may result.

note
(Oil viscosity for future starts is not simulated; but effect on oil pressure is.)

2. Cylinder head temperature - Allow to cool below 200°C.

3. Propeller lever - HIGH PITCH.

4. Fuel booster pump switch - OFF.

engIne shut-down

(continued on next page)

68



section iv
Procedures

5. Mixture lever - IDLE CUT-OFF.

6. Ignition switch - OFF.
Do not select the switch off until the engine has stopped completely.

7. Battery master switch - OFF.

8. Throttle - CLOSED.

9. Fuel selector handle - OFF.

1. Wheels - Have chocked.

2. Parking brakes - Release.

3. Gyros - Cage.

4. Flight controls - Lock. (Flight control locks not simulated.)

5. Switches - OFF (except generator switch).

6. Carburettor alternate air lever - COLD.

7. Stabilizer trim position indicator - TAKE-OFF.

8. Airplane - Secure and tie-down.

9. Protective covers - Place in position.

Before leavIng the aIrplane

engIne shut-down

(continued)
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IntroductIon

No crash damage. Unlimited fuel. Unbreakable engines. In simulating aircraft operations on a computer, 
emergencies aren’t something that virtual pilots really have to be prepared for. Unlike real life.

It’s important to note that while the MilViz DHC-3 strives to emulate realistic systems operation, there are 
only a few possible failures contained in this release (don’t firewall the throttle!). That said, it is fully possible 
to rehearse and practice the actions to take in an emergency situation. And of course, it’s always possible to a 
find yourself with a dead engine because you accidentally run out of fuel!

For the sake of brevity, we’ve skipped listing the full emergency procedures, but we are including a condensed 
emergency procedures check list as derived from the US Army U-1A flight manual, with additions to provide 
for the inclusion of the engine fire extinguisher.

We do have to stress that while it may be interesting to practice varying scenarios in the simulator, the text 
we’ve included is for simulation use only and should never be used in place of real aircraft procedures.

5 10 15 20 25 30 35

2,000

4,000

6,000

8,000

10,000

nautIcal mIles  no wInd
for every 2,000 feet landplane will glide approximately 6 nautical miles, and seaplane 5 nautical miles.
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dhc-3 otter condensed checK lIst

emergency procedures

engIne faIlure
during take-off

1. Mixture lever - IDLE CUT-OFF.
2. Wheel brakes - Apply.
3. Ignition Switch - OFF.
4. Fuel selector valve handle and fuel pump booster switch - OFF.
5. Battery master switch - OFF.

after take-off
1. Airspeed - Maintain 75 knots IAS.
2. Ignition switch - OFF.
3. Battery master switch - OFF.
4. Propeller lever - HIGH PITCH.
5. Land - Straight ahead.
6. Mixture lever - IDLE CUT-OFF.
7. Throttle - CLOSED.
8. Fuel selector valve handle and fuel pump booster switch - OFF.

engIne restart durIng flIght
1. Fuel selector valve handle - Fullest tank.
2. Throttle - 1/2 inch open.
3. Mixture lever - FULL RICH.
4. Propeller lever - INCREASE RPM.
5. Ignition switch - BOTH.
6. Carburettor alternate air lever - COLD.
7. Fuel booster pump switch - BOOST PUMP.
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maXImum glIde
1. Airspeed - Maintain 75 knots IAS.
2. Propeller lever - HIGH PITCH.
3. Wing flaps selector valve lever - CRUISE.
4. Trim wheels - Adjust.

dead engIne landIng
1. Fuel selector valve handle and fuel pump booster switch - OFF.
2. Mixture lever - IDLE CUT-OFF.
3. Propeller lever - HIGH PITCH.
4. Throttle - CLOSED.
5. Ignition Switch - OFF.
6. Battery master switch - ON.
7. Passenger safety belts - Fasten securely.
8. Communications - Radio position.
9. Battery master switch - OFF.
10. Shoulder harness - Tighten and lock.
11. Final approach - 65 knots.
12. Wing flaps selector valve lever - LANDING.
13. Flare-out - 56 knots IAS.
14. Parking brakes - Apply after landing.
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propeller faIlure

during take-off run
1. Propeller lever - High pitch.
2. Ignition switch - OFF.
3. Throttle - CLOSED.
4. Mixture lever - IDLE CUT-OFF.
5. Wheel brakes - Apply.
6. Fuel selector valve handle and fuel pump booster switch - OFF.
7. Battery master switch - OFF.

after take-off
1. Throttle - Retard slightly.
2. Propeller lever - Manipulate.

In flight
1. Propeller lever - HIGH PITCH.
2. Throttle lever - Retard.
3. Airspeed - Reduce.
4. Oil pressure - Check continuously.
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engIne fIre

on ground
1. Mixture lever - IDLE CUT-OFF.
2. Emergency fuel and oil shut-off handle - OFF.
3. Ignition switch - OFF.
4. Battery master switch - OFF.
5. Engine fire extinguisher - Discharge.

during flight
1. Emergency fuel and oil shut-off handle - OFF.
2. Mixture lever - IDLE CUT-OFF.
3. Propeller lever - HIGH PITCH.
4. Throttle - CLOSED.
5. Ignition switch - OFF.
6. Engine fire extinguisher - Discharge.
6. Communications - Radio position.
7. Battery master switch - OFF.
8. Landing - Make a dead engine landing.
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BaIl out

1. Airspeed - Reduce to 75 knots IAS.
2. Passengers - Bail out.
3. Lap and shoulder belt - Release.
4. Trim wheels - Retrim.
5. Flight compartment doors - Jettison.
6. Pilot’s seat - Vacate and bail out.

landIng emergencIes

landing In restricted areas
1. Shoulder harness - Tighten and lock.
2. Wing flaps selector valve lever - LANDING.
3. Final approach - 65 knots IAS.
4. Touch down - Three-point attitude.
5. Wheel brakes - Apply.

landing with flat tire
1. Wing flaps selector valve lever - LANDING.
2. Final approach - 65 knots IAS.
3. Shoulder harness - Tighten and lock.
4. Flare-out - 56 knots IAS.
5. Touch-down - On good tire and tailwheel.
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section vi
limitations

general
The aircraft must be operated according to the fol-
lowing limitations and instructions.

The aircraft has been classified in the Normal Cat-
egory D of International Airworthiness Standards in 
accordance with the Type Approval.

ALL ACROBATIC MANOEUVRES, INCLUDING 
SPINS, ARE PROHIBITED.

Stalls are permitted for demonstration purposes only.

Instrument marKIngs
The instrument markings shown in figure 6-1 must 
be given close attention since they represent limita-
tions which are not necessarily repeated or explained 
in this section. If further explanation is necessary it 
will be found under the appropriate heading, such 
as ENGINE LIMITATIONS, AIRSPEED LIMITA-
TIONS, etc.

engIne lImItatIons
Engine limitations are shown in figure 6-1.

cautIon
In-flight engine failure may occur if 
power is allowed to exceed the maximum 
permissible take-off power. The effects of 
even a short duration above the allowed 
limit may cause cumulative engine dam-
age with such signs as vibration and pow-
er loss. (Engine damage is limited to cur-
rent flight only.)

cautIon
If engine over-speeding occurs land at 
nearest airfield and have engine and pro-
peller inspected before further flights. If 
the engine has exceeded 2,640 RPM for 
more than 30 seconds, an engine change 

is indicated. (Engine damage due to over-
speeding is not simulated.)

propeller lImItatIons
Provided that the engine is operated within engine 
limitations, the propeller will be within its safe lim-
its. Excessive run-up on the ground is to be avoided.

aIrspeed lImItatIons
The maximum permissible indicated airspeed for the 
airplane in the landplane and the seaplane configura-
tions at a gross weight of 8000 lbs. in various condi-
tions of flight, are as follows:

   Landplane Seaplane 
     knots    knots 
Level speed     125     115 
Diving speed     168     158 
Manoeuvring speed    110     110 
Lowering wing flaps     83      83

prohIBIted manoeuvres
All aerobatic manoeuvres, including spins, are pro-
hibited since the structural design limits of the air-
plane may be exceeded.

Take-offs and landings in cross-winds with a lateral 
component of in excess of 13 knots are prohibited by 
flight handling characteristics.

Steep sideslips are not recommended when equipped 
with floats without ventral fins, as some difficulty 
may be experienced in maintaining direction and 
airspeed, especially over glassy water.

center of gravIty lImItatIons
When loading the airplane, particular attention 
should be paid to the center of gravity. A forward 
center of gravity position requires a higher lift-off 
airspeed on take-off and a higher hold-off airspeed 
on landing. The effect of a rearward center of grav-
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fIgure 6-1 (sheet 1)

(Gauges may not appear as above in simulator, above shown for reference of indicated ranges only)
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fIgure 6-1 (sheet 2)

(Gauges may not appear as above in simulator, above shown for reference of indicated ranges only)
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ity is a slightly less stable condition in the power-on 
configuration of the airplane.

weIght lImItatIons

general
At the maximum gross weight of 8000 lb (landplane) 
or 7967 lb (seaplane), the aircraft complies with the 
general performance and strength criteria.

Basic operating weight
The basic operating weight is 4481 lb. This assumed 
value  is an approximate weight which includes the 
average airplane weight plus pilot and full oil capac-
ity.

gross weight
The maximum gross weight of the airplane is 8000 lb. 
At this weight all airworthiness requirements are met 
wit ha margin of safety. 

landIng gear lImItatIons
The landing gear structure is designed for landing at 
a contact sinking speed of 9.7 ft. per second. At the 
maximum designed weight of 8000 lb. the maximum 
contact sinking speed at touch-down is limited to 
8.5 ft. per second. In the seaplane configuration, at a 
gross of 8000 lb., the reserve buoyancy is 75%.
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section vii
characteristics

general
The airplane is very stable in all configurations. The 
stabilizer is very sensitive, its trim wheel should be 
therefore moved slowly. The airplane will fly hands-
off at all speeds within the trim range. The flight con-
trols are well harmonized, light, and have good re-
sponse throughout the airspeed range of the airplane 
and are effective down to the stalling airspeed. The 
flight characteristics with floats or skis are similar to 
those of the landplane.

stalls

Power Off - Clean Configuration
The stall is gentle at all conditions of airplane loading. 
The stall warning consists of a slight airframe vibra-
tion in addition to illumination of the stall warning 
light. A slight yaw and nose up pitching motion may 
occur which, if not checked, will result in a roll-off to 
the left. Aileron control is effective down to the stall. 
Stalling speeds at various angles of bank and gross 
weights are shown in the stall speeds chart (figure 
7-1).

Power On - Landing Configuration
With power on, in the landing configuration, the 
airframe vibration is greater than in the Power Off 
- Clean Configuration and the roll off to the left will 
occur more rapidly.

spIns
Spins are not permitted because the structural de-
sign  limits of the airplane may be exceeded. How-
ever, in the event of an accidental spin, apply nor-
mal recovery procedure consisting of application of 
full opposite rudder and moving the control column 
progressively forward until the spin stops, then cen-
tralize the rudder pedals and ease the aircraft out of 
the ensuing dive.

flIght controls
The flight controls are effective throughout the speed 
range of the airplane in all configurations. The stabi-
lizer is very sensitive to its trim wheel changes and 
must be moved slowly so that excessive pitch atti-
tudes are not attained.

rudder
Directional stability and control with the rudder is 
good throughout the speed range of the airplane.

rudder trim tab
The directional trim tab on the rudder is adjustable 
in flight by the pilot, by means of a trim wheel in the 
roof of the flight compartment.

elevator
The elevators are effective throughout the speed 
range but care should be exercised during take-off 
and landing that the stabilizer trim position indica-
tor has been positioned coincident with the center of 
gravity location of the airplane, for that flight, to en-
sure that sufficient elevator effectiveness is available 
to override any mis-trimming.

elevator trim tabs
The trim tab hinged to the trailing edge of the left el-
evator is mechanically connected by a push-pull rod 
to a bellcrank pivoted near the leading edge of the 
elevator thence by another push-pull rod to the sta-
bilizer which causes the trim tab to operate automat-
ically with any change in trimming of the stabilizer.

aileron
Lateral control is good, the ailerons being effective 
throughout the speed range of the airplane and down 
to the stall.

aileron trim tabs
A fixed trim tab, adjustable on the ground by servic-
ing personnel, is located on each aileron.
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aileron trim wheel
Aileron trimming in flight is achieved through a 
spring tension arrangement. The pilot can adjust the 
tension, left or right, by means of a trim wheel on the 
lower part of the control column.

taKe-off characterIstIcs
The take-off characteristics are normal in all con-
figurations at all weights, provided that the center of 
gravity is at its mid position, the airplane having a 
slight tendency to yaw to the left.

When the wing flaps are at TAKE-OFF position, 
however, the stabilizer trim wheel position indicator 
must be selected coincident with the center of gravity  
to ensure sufficient elevator effectiveness to override 
any mis-trimming.

With TAKE-OFF wing flaps setting the stabilizer 
trim wheel should be selected so that its position in-

dicator corresponds to the center of gravity as fol-
lows:

CG Position Weight  Trim position 
    indicator setting

AFT  Heavy  2 Divisions forward 
    of zero

  Light  1 Division forward  
    of zero

MID  All Weights Zero

FORWARD Heavy  1 Division aft of zero

  Light  2 Divisions aft of zero

fIgure 7-1
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note
When taking off with the wing flaps less 
than TAKE-OFF, the trim wheel position 
indicator setting need not be displaced so 
far from the zero position.

Taking off with the wing flaps at CRUISE will entail 
a longer take-off run and an increase in 5 - 10 knots 
in the unsticking airspeed. Terrain clearance should 
always be carefully considered when it is necessary 
to take-off at maximum design gross weight.

level flIght characterIstIcs
The airplane responds smoothly to flight control 
movements in cruising and high speed flight. In 
slow flying, to ensure full control, select wing flaps 
to CRUISE position and reduce airspeed to 70 knots 
IAS, or select wing flaps to LANDING and reduce 
airspeed to 56 knots IAS, adjusting power to main-
tain the desired airspeed.

dIvIng
During a dive all flight controls tighten up with in-
creased airspeed. Dive recovery is normal through-
out the speed range of the airplane.

cautIon
The stabilizer trim wheel should not be 
used to return the airplane to straight 
and level flight since the stabilizer trim 
wheel is very sensitive and may lead to 
overcontrolling and structural damage.
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fIgure a-2
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fIgure a-2

payload vs cruIsIng range

This chart is included as a guideline reference only. Simulator performance may differ from indicated numbers.
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fIgure a-3

long range predIctIon - dIstance
landplane

This chart is included as a guideline reference only. Simulator performance may differ 
from indicated numbers.

Remarks: Based on recommended cruise airspeeds. 
 Wing flaps - CRUISE. 
 Use on an incremental basis.
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fIgure a-4

long range predIctIon - tIme
landplane

This chart is included as a guideline reference only. Simulator performance may differ 
from indicated numbers.

Remarks: Based on recommended cruise airspeeds. 
 Wing flaps - CRUISE. 
 Use on an incremental basis.
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fIgure a-5

long range predIctIon - dIstance
seaplane

This chart is included as a guideline reference only. Simulator performance may differ 
from indicated numbers.

Remarks: Based on recommended cruise airspeeds. 
 Wing flaps - CRUISE. 
 Use on an incremental basis.
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fIgure a-6

long range predIctIon - tIme
seaplane

This chart is included as a guideline reference only. Simulator performance may differ 
from indicated numbers.

Remarks: Based on recommended cruise airspeeds. 
 Wing flaps - CRUISE. 
 Use on an incremental basis.
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fIgure a-7

descent performance
landplane

This chart is included as a guideline reference only. Simulator performance may differ 
from indicated numbers.

Remarks: Descent performance based on power reduced to idle with wing flaps at CRUISE.

Example: With an aircraft gross weight of 7600 lbs at an altitude of 7500 ft with a required descent to 2500 ft, refer to the weight column 
to determine a CAS of 79 knots. The descent range is the difference between the vertically projected lines; in the given example a reduc-
tion of height of 5000 ft requires 8.57 nautical miles.
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fIgure a-8

descent performance
seaplane

This chart is included as a guideline reference only. Simulator performance may differ 
from indicated numbers.

Remarks: Descent performance based on power reduced to idle with wing flaps at CRUISE.

Example: With an aircraft gross weight of 7600 lbs at an altitude of 7500 ft with a required descent to 2500 ft, refer to the weight column 
to determine a CAS of 75 knots. The descent range is the difference between the vertically projected lines; in the given example a reduc-
tion of height of 5000 ft requires 8.57 nautical miles.
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fIgure a-9
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fIgure a-10
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fIgure a-11
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fIgure a-12
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oIl dIlutIon taBle
 

Anticipated 
Ambient 
Outside 
Temperature

Dilution 
% 

Recom-
mended

Dilution Time 
in minutes at 

1200 rpm

( i ) above 5 ° C  (40 ° F)

( ii ) + 5 ° C to - 10 ° C (15 ° F)

( iii ) - 10 ° C to - 20 ° C (- 5 ° F)

( iv ) - 20 ° C to - 30 ° C (- 25 ° F)

( v ) - 30 ° C to - 40 ° C (- 40 ° F)

( vi ) - 40 ° C to - 50 ° C (- 60 ° F)

-

8%

15%

22%

30%

35%

-

1

2

3

4

5

This table and figures included above are included for use in determining dilution time. Oil dilution is not manda-
tory for cold weather operation in the simulator, as the effect of oil dilution is not taken into account on subsequent 
simulator launches. Primary purpose is to model the effects of oil dilution as part of the shut down procedure, 
including it’s effect on oil pressure, as well as the requirement to ‘boil off ’ added fuel from the oil if the flight is not 
ended as planned.

Boil off procedure requires operating the engine between 1200 - 1500 rpm with an oil temperature above 55 ° C 
for a ratio of 5 minutes per 1 minute of dilution run. This is abbreviated from the actual 15:1 ratio required in the 
real aircraft.
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