Hi-Tech and Advance

The place where you find
expertise and technology.

If you look for performance - we sell it!

mi=propeller




I t h Located at the Straubing Airport is the place in Germany,
n e where you find propeller expertise, modern technology and

highly skilled engineers:

Heart of Bavaria,

mi-propeller was founded in 1981 by Gerd Muehlbauer,

(]
n Ot fa r fro m M u n I C h eee Whostarted his careerin 1966 as chief engineer in propeller

design for general aviation aircraft and other applications.

Extra 300 with MTV-14 Gerd Muehlbauer, President
National, European and World Aerobatic Champions win with our Worldwide customers benefit from Gerd Muehlbauer’s long-
special design, light weight and high performance propellers. time experience and the unmatched quality, reliability and

performance of mt-propellers.

So when are YOU
going to buy one?

Who we are...

A family business with more
than 100 employees working
in two seperate companies.
President: Gerd Muehlbauer

Piper PA-42-1000 (Cheyenne 400LS) with MTV-27

mt-propeller Entwicklung GmbH
Development and Production

Approval Certiﬁcates... mt-propeller Gerd Muehlbauver GmbH

Maintenance and Service
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Development and Production Company
EASA.21J.020 / DE.21G.0008

21 variable pitch propeller models certified by the EASA
15 variable pitch propeller models certified by the FAA

Service Company
EASA: DE.145.0115 / FAA: MFNY 838 K

Assigned Woodward distributor
McCauley Service Center

more than 70 STC’s
for Beechcraft, Cessna, Fuji, Grumman, Mooney, Piper, Pitts,
Robin, Rockwell, Socata, Shorts and many others P.68 Observer with MTV-12



And what we do...

mt-propeller Entwicklung GmbH

is specialized in the development, design and manufacture of variable and fixed pitch propel-
lers for engines producing up to 6000 HP.

Our innovative propeller concepts deliver highest performance.
Presently 27 different variable pitch propellers are in production for the varioust kinds of
aircraft, powered gliders and other propeller-driven applications:

Airodium Windtunnel 16.3 ft diameter

2-blade to 6-blade models of hydraulically variable pitch propellers

2-blade to 4-blade models of electrically variable pitch propellers

2-blade to 6-blade models of mechanically actuated variable pitch propellers (adjustable on ground)
2-blade fixed pitch propellers

Special Services

Noise reduction kits for many common aircraft (EASA or FAA certified)
Dynamic propeller balancing

Propeller vibration surveys

Noise testing (EASA certified noise test station)

Engineering flight test capability (up to 6.1 tons MTOW)

mt-propeller Gerd Muehlbaver GmbH

Overhaul, Repair, Exchange
and Sales of Propellers

made by McCauley, Sensenich, Hartzell,
Hamilton, Dowty, Piaggio,

governors made by Woodward,

I}-E Hartzell, McCauley and Edo-Aire.

Sales of

Goodrich & D.I. Ltd. Propeller De-Icing Systems

Our propellers

are well known
» high TECHNOLOGY and QUALITY

all over » high EFFICIENCY and PERFORMANCE
the world » high SAFETY and RELIABILTY

. » light WEIGHT and low VIBRATION
fO rt h elr... » Durability and Excellent Value

Dornier 228 with MTV-27 Cessna 414 with MTV-14



he polar moment of inertia is less than

half compared to an all aluminum
propeller, which means less engine loads
(especially when performing aerobatics)
and additionally a smooth, turbine-like
run. There is no fatigue issue, either and
the blades have unlimited lifetime as an
overhaul brings them always back to their
original dimensions and original perfor-
mance. Additionally our technology is very
flexible in regards to updating an existing
blade design or developing a complete
new blade designed specifically for a cer-
tain aircraft or engine in a relatively short
amount of time as often required for newly
designed aircraft or engines. Another
advantage is the possibility of rebuilding
propeller blades for vintage aircraft like
i.e. Focke-Wulf 190 or the Spitfire, if the
original ones are no longer serviceable due
to a bad storage or damage.

Velocity with special pusher blade and spinner design

The Natural

Composite
Blade

...still a
competitive design

Our advance in technology results from a longtime experience...
Natural composite propellers were originally developed during the 1930% by a group of top level engineers

in Berlin, Germany and used extensively during WWII for both German and British fighters and bombers.They
have since been refined and improved. Nowadays the durable and all-weather operable propeller blades are
completely designed and developed on the computer, verified by the Finite Element Method, physically tested
for harmonics and CNC machined by CAD/CAM systems for highest quality and precision. Multiple layers of
fiberglas and/or carbon fiber plus a stainless steel or nickel leading edge reinforce and protect the blades.

Original Spitfire

Our variable pitch propellers and the
natural composite blade design in detail:

The blade root is made of highly compressed, thin
layered beech wood and bolted to an aluminum ferrule
with specially designed patented lag screws.

The blade core is made of selected multiple lamina-
ted spruce wood and attached to the high compressed
wood of the blade root by a tapered joint.

Two or more layers of fibreglass and/or carbon
fiber increase the torsional stiffness, control harmonics
and protect the wooden core against moisture.

A bonded-on stainless steel or nickel erosion
sheath protects the leading edge and makes the
blade all weather operable.

propeller hub with reverse thrust capability

The propeller hub is CNC-machined out of solid
or forged aerospace aluminum, surface densed by shot
peening and anodized.

The other internal parts are either machined out
of aerospace aluminum, special synthetic material or
stainless steel.

For amphibian applications the hub and many exter-
nal parts are additionally painted for the best possible
protection against corrosion.

Special design blades are available for pusher con-
figuration, high speed or high altitude aircraft, airships,
windtunnels or hovercraft.

jelly bird strike test

For proving the design’s strength and reliability we've carried out
several ice and jelly bird strike tests at the University of Dayton
(USA) with excellent results. Lightning strike tests at the Cullham
Laboratory (UK) have also been successfully accomplished.

Certified and patented artificial composite blades are available for
certain applications as an option, but as every design has its own
advantages, they will never fully replace our proven natural compo-
site design.



DR400 with MTV-10

Propeller Types

Our electrically variable pitch propellers...

were patented and introduced to the market in the early 80's and
have initially been developed for motorgliders, which benefit from a
featherable propeller.In former times they were just manually cont-
rolled, but now they are offered as a full constant speed system and
available to regular aircraft as well, suitable for engines producing
up to 350 HP.

2-,3- and 4-blade versions are presently in production, feathering
capability can be integrated optionally for certain applications.

Our hydraulically variable pitch propellers...

are also a little different from common designs with the cylinder
and piston integrated in the shank of the propeller hub for less
weight and complexity.

2-, 3, 4-, 5- and 6-blade versions are in production, suitable for
engines producing up to 6000 HP, if the installation of an hydraulic
governor is provided. Feathering and/or reverse capability can be
integrated optionally. De-ice boots are available as optional equip-
ment, if required.

Our ground adjustable propellers...

are usually equipped with the same blades as the above mentioned
variable pitch propellers, except clamped in a simple design split
hub.The blades can be reused, when deciding later to change over
to an electric or hydraulic constant speed system. Another option is
to combine the original hub of an electrically or hydraulically vari-

able pitch propeller with a central adjustable manual pitch control.

Here 2-,3-,4-,5- and 6-blade versions are available.

Grob Strato 2C with MTV-8

Piper J3C with MT fixed pitch propeller

Our fixed pitch propellers...

are CNC-machined out of multiple laminated ash wood and partially
or fully covered with fiberglass, the leading edges are also protected
by a bonded-on stainless steel erosion sheath for all weather operati-
on. 2-blade versions are in the regular production.

Spinner assemblies...

and full installation kits are available in different designs and dimen-
sions for both variable and fixed pitch propellers with bulkheads
made of aluminum and the dome made of Kevlar/fibreglass for
lowest weight and highest possible durability. They are optionally
available in a special HiGlo or MTCHROM finish.

Cessna 172 with MTV-18
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Dual Piston Hydraulic Reverse System
patented by mi-propeller

Propellers with reverse thrust are preferred both for land planes,
where they decrease the landing distance and for seaplanes, where they
offer a better maneuverability. For this purpose we have designed, certi-
fied and patented an innovative propeller system, which can be

used with any number of blades and has no mechanical
linkage between the rotating propeller and a fixed

control unit (beta-valve) like the common systems

of the PT6, TPE-331 or C250B17. Instead of the :
beta-valve we use a dual pressure governor .,,h
and a dual piston propeller system. The

specially designed hydraulic governor uses two

relief valves: one controls normal servo pressure

(regular constant speed operation) and the other

one controls high servo pressure (full reverse). The
second function is not governed and will automatically put

the propeller into the maximum negative blade angle. Several safety
devices have been integrated in order to prevent the propeller from
performing an unintended reverse action.

¥

HK36 Super Dimona with MTV-21
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Beta range can only be accessed below a certain RPM, when the
piston lock is not engaged. Once the power lever (throttle) is moved
backwards and lifted over an idle stop gate into the Beta range, a
micro switch will activate a solenoid valve, which opens
the high pressure servo line to the propeller. The inner
piston is automatically pushed into the mechanical
reverse stop, which puts the blades at the same
time into the maximum negative blade angle. A
yellow warning light informs the pilot that
Beta range has been entered. The return to for-
ward thrust operation is again performed with
the power lever, which simply has to be moved
forward over the idle stop gate. In this moment the
micro switch deactivates the solenoid valve, the high
pressure servo line gets closed and normal operation with
standard servo pressure is continued, because both the installed
springs and the counterweight forces turn the blades back to a
positive pitch.
American Blimp A-150 with MTV-25 (above)

Efficiency envelope of a
constant speed propeller

Advanced
Hydraulic
Feathering System

mt-propeller has developed, certified and patented an impro-
ved hydraulic feathering propeller system, that is especially suitable for
powered gliders and for single engine light aircrafts.

This design offers a simple control and a fast pitch change into and out
of the feathering position, when using the optional newly designed oil
accumulator. A new safety mechanism is included as well, which
prevents the system from unintended feathering during take-off, climb
and cruise.

2-,3-,4- and 5-blade feathering propellers are already certified by the
European EASA, the FAA and other international CAAS.



The Multiple
Blade Concept

... a better way
to reduce
propeller noise

In the early 70's Switzerland started investigating the noise problem
with General Aviation aircraft both in a theoretical approach and with
actual measurements.Very soon it seemed clear, that a reduction of the
high blade tip Mach number, caused by the high RPM of the existing
enginesandthe large propeller diameters,was necessary. Many aircraft
were equipped with 2-blade propellers, so a simple reduction of the
propeller dia-

meter would
soon result in
, an unacept-
= able perfor-
mance decre-
ase. Therefore
it was clear,
that a third
blade had to
be added for
compensating the loss in thrust.The calculation method showed, that
a higher blade number combined with a reduced diameter would
be the best way to succeed. The challenge for the propeller designer
was to proof this concept. Gerd Muehlbauer had continously been
working on this project for many years and realized, that the use of
variable pitch propellers was required, too. Existing installations of
hydraulic constant speed propellers created no problem, but for those

- engines. without an

F. _ hydraulic ~ propeller
f " w. governor drive, Gerd

—— — i --‘ Muehlbauer inven-
ted the new electric

e, .‘_\I._ D-EF“‘H constant  speed

Shorts SC-7 with MTV-27

propeller,named

ELCOPROP®.
Due to the fact that a
3-blade propeller has
a better efficiency at
lower RPMs it was
possible to reduce

Grob GF200 with MTV-19

the max. continous RPM without causing any loss in performance
compared to the regular 2-blade fixed pitch propeller. Another advan-
tage of the constant speed propeller is the control unit/governor,
which permanently controls the desired RPM set in the cockpit. Also,
more comfort in cruise can be achieved.

Voyager with MTV-1

ELCOPROP®

Our patented
electric constant speed propeller

ELCOPROP® is the definition for a variety of variable
pitch propellers, electrically actuated, electronically controlled
and as an option, available with feathering capability.

The system offers full constant speed operation and can easi-
ly be installed in any aircraft, from powered gliders to high
performance single engine airplanes. Also, it can be used for
any other propeller driven application, like i.e. ground-effect
vehicles or hovercraft.

The adjustable RPM increases all levels of flight
performance to the maximum for a:

short take-off distance
high rate of climb
maximum speed in cruise
high fuel economy

extended cruise range

low noise emission

Our EASA and FAA certified ELCOPROP ® can be
used on almost any engine. It is available in 2-, 3- or
4-blade, tractor or pusher configuration with a maxi-
mum pitch range of 95°. It has a weight similar to that
of a 2-blade metal fixed pitch propeller.

Aircraft do not fly with horse power,
but with thrust. ..

So the propeller designer’s job is to transfer the available engine
power into maximum thrust. mt-propeller uses the newest air-
foils,innovative materials and the most current production methods,
which all combined result in the highest possible performance.
Today all of our multiple blade propellers are optimized in design
either for maximum performance or for a maximum reduction in
noise with none or just a minor reduction in performance.



Hi-Tech and Advance

Made in Bavaria / Germany

Com: 127.15

Headquarters:

mt-propeller Entwicklung GmbH U.S. Service Center:
mt-propeller Gerd Muehlbauer GmbH mt-propeller USA Inc.
Flugplatzstr. 1 1180 Airport Terminal Drive

D-94348 Atting, Germany Deland, FL 32724

Phone:  +49-(0)9429-9409-0 Phone:  +1386736-7762

Fax: +49-(0)9429-8432 Fax: +1 386 736-7696

e-mail:  sales@mt-propeller.com e-mail:  info@mt-propellerusa.com
Internet:  www.mt-propeller.com Internet: www.mt-propellerusa.com

Blade Production in Germany

Headquarters in Germany Service Center in Florida

© 2007 mi-propeller



