Standard HPL HP

CAUTION:
FAILURE TO FOLLOW THESE INSTRUCTIONS WILL VOID
ALL WARRANTIES, EXPRESSED AND IMPLIED. EXTREME CAUTION MUST BE EXERCISED
TO PREVENT SEVERE BODILY INJURY OR DEATH.

Warp Drive Incorporated 090-01-21 WarpDrivelnc.com

1207 Highway 18 East Phone: (641) 903-2535
Ventura, IA 50482 USA Page 1



Operation & Installation Manual: 3-Blade HPL —WARP DRIVE >

Description

Warp Drive propellers are fixed-pitch and ground-adjustable.

All propellers are manufactured in the USA using aerospace grade materials sourced from the
USA. Proprietary processes ensure a high-quality product. All Warp Drive blades are solid
carbon fiber, they are not hollow, they do not contain foam, they do not contain fiberglass,
etc... Many layers of carbon fiber result in an extremely rigid and durable product.

All blades are painted with flat black lacquer which provides UV and environmental
protection. This type of paint is utilized because it is readily available world-wide which
allows repairs to occur locally.

The optional inlaid nickel leading-edge protects against rain, ice, sand or other highly abrasive
environments.

The optional tapered blade planform reduces blade area which allows for a higher blade pitch
resulting in increased cruise performance.

HPL and HP hubs are machined from billet aluminum sourced from the USA.

The usable blade pitch range is 6 degrees to 20 degrees. The recommended pitch of the
propeller depends on the speed of the vehicle, powerplant specifications, propeller diameter,
and propeller options. A Warp Drive Professional Protractor is provided with every propeller
to accurately set blade pitch.

A kit of Stoneguard leading-edge tape is included with every propeller. This tape will help
protect against light abrasion. It can be used together with the nickel leading-edges.

HPL hubs, HP hubs, and all blades are laser engraved with serial numbers for traceability.
Please note that serial numbers are different from the model numbers shown below.

Model numbers are based on the assembled-diameter, rotation, options, number of blades
and hub type. The rotation is left-hand (L) or right-hand (R). The designation for the options
are as follows: W or N=Nickel leading-edge option, T=Tapered tip option.

Model# Dia (in) Rotation (L/R) Options Hub Model | Blade Qty
72R-NX-HPL2 72 Right Nickel only HPL 2
70L-XX-HP2 70 Left None HP 2
69L-NT-SD2 69 Left Nickel & Taper Standard 2
64R-TX-HPL3 64 Right Taper only HPL 3
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O O OrY e
ltems included with complete propellers:
Included Components Quantity
Hub Half (Engine Side) “Back” 1
Hub Half (Outside) “Front” 1
Solid Carbon Fiber Propeller Blade 3
0.25-in Clamping Bolt (AN4-20A) 12
0.25-in Clamping Washer 24
0.25-in Clamping Nyloc Nut 12
Warp Drive Professional Protractor
Stoneguard Leading-edge Tape 3
Stoneguard Leading-edge Tape Roller

ltems required but not included with complete propellers:

Components Sold Separately Quantity
13mm Threaded/Unthreaded Drive-Lugs (Rotax 9-series Engines) 6
Mounting Bolts & Washers 6
Faceplate/Crushplate (Thickness = 0.25-in) 1

FACEPLATE NOTICE:
The use of a 0.25-in thick faceplate is required. Fiberglass and Carbon Fiber spinners require
the use of a 0.25-in thick faceplate. The mounting-plate from a Warp Drive aluminum spinner
may be substituted as a faceplate.

DRIVE-LUG NOTICE:
All versions of the Rotax 9-series four-stroke engines (912UL, 912UL-S, 912S, 914, etc)
require the use of the 13mm (or 12mm for older models) drive-lugs. These drive-lugs are
pressed into the propeller-flange on the 4-in (101.6mm) bolt hole circle locations.

Itis NOT ACCEPTABLE to use the 75mm bolt pattern to mount a Warp Drive propeller to a
Rotax 9-series engine.
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Drawings
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Propeller Assembly

Assemble the propeller as shown in the diagram above.

Torque Specification: 8mm Mounting Bolts = 15 ft-Ib = 20.34 Nm
Torque Specification: 1/4-in Clamping Bolts = 10 ft-lb = 13.56 Nm

e Only partially tighten nuts/bolts when first mounting the propeller. The blades must be
able to rotate in the hub.

e The 0.25-in blade-clamping-bolts may face either direction (forward or backward). Keep
in mind that the proper location to torque the clamping bolts is the nut, NOT the head
of the bolt, so orient the bolts to allow easy access to the nuts with a calibrated torque
wrench.

e The six propeller-mounting-bolts will either have drilled-heads to facilitate safety wire OR
they will be secured with a nyloc nut. The proper method of installing bolt safety-wire is
beyond the scope of this manual.

With the assembly shown above loosely mounted, you are
now ready to set the propeller blade pitch for each blade.
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Setting Propeller Blade Pitch

Starting Assumptions

1. You have used our Propeller Assembly Instructions or a Propeller Manual to mount your
propeller to your engine with the propeller-mounting-bolts and blade-clamping-bolts
loose enough to allow the blades to still rotate in the hub.

2. You have standard hand tools and are using a calibrated torque wrench.

Protractor Description

Outer Scale: Located on the main body of the protractor (gray). Marked in 1° increments.

Inner Scale: Located on the movable inner wheel (white). Marked in 5 second increments.

White Clamp: Contacts the curved-side of the blade when the Wing Nuts are tightened.
e The white clamp is designed to bend as you tighten the wing nuts.

Red Knob: Can be tightened to prevent the inner wheel from rotating.

White Clamp\ / Red Knob

f
Wing Nuts

3

“NInner Scale (white)

_~Outer Scale (gray)

Figure A: Protractor

How Warp Drive References Pitch

The pitch of a Warp Drive propeller is referenced in degrees.
Pitch (degrees) = The difference between the hub angle and the blade tip angle.
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Terminology

The tips of two different propeller blades are shown in Figure B below, the one on the
left is for a left-hand rotation propeller and the one on the right is for a right-hand rotation
propeller. Look at the tip of one of your propeller blades and compare what you see with
Figure B to determine if you have a right- or left-hand propeller.

Trailing Edges

Curved Side Curved Slde
Left hand Rotation Right-hand Rotatlon
LED Leading-Edges LED
(Counter-Clockwise) (Clockwise)

Figure B: Leading-edge Down Definition

The leading-edge down (LED) direction can be either clockwise (CW)
or counter-clockwise (CCW) depending on whether you have a
left-hand-rotation or right-hand-rotation propeller.

Instructions

1. Rotate each blade in the hub so that the curved side of the blade is pointing forward.
e “Forward” = the direction your vehicle will travel.
2. Pick one side (left or right) of your vehicle to stand on.

e Stay on this side when you set the pitch of each blade. You will rotate the entire
propeller so that each blade comes around to where you are standing.

3. Spin the propeller so that one of the blades is horizontal to the ground and in front of you.
e |t doesn’t have to be perfectly level but be consistent for each blade.

4. Measure the hub angle as shown in Figure C below. With the white clamp facing away
from the hub, hold the protractor against the hub and rotate the center wheel until the
bubble is level. Make note of which outer scale mark the zero on the inner scale aligns
with, that is your hub angle.

e There are multiple zeros on the inner scale, pick one to use.
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Figure C shows an exaggerated hub angle (7).
Most likely your vehicle will be much closer to level
than shown here. You can choose to make the hub
angle 0° by raising or lowering the front/rear of your

vehicle but you do not need to.

Hub

Engine/Gearbox Shaft

/ Shaft Centerline
(7
.
)

™
T
" ~
<@ “Forward” = Direction of Vehicle Motion J \\\
% Gt

Figure C: Hub Angle Measurement

5. Using the same zero on the inner scale that you used in Step 4 as a reference, rotate the
inner wheel in the Leading-Edge Down (LED) direction as many degrees as you would like
in your propeller.

e Review Figure B shown before. Example: If you have a right-hand rotation propeller
and you want 10° of pitch then rotate the center wheel 10° clockwise.

6. Tighten the red knob to lock the inner wheel.

Skip to Step 8 if your vehicle is in a tractor (propeller at the front) configuration.

_H Tractor *_ M Pusher

The white clamp on the protractor must sit on the curved side of the blade therefore you
cannot simply move the protractor straight out from the hub to the blade tip, you have to
“flip” it.

How to Flip: The white clamp must switch sides (Left-to-Right or Right-to-Left,
depending on which side of the aircraft you are standing on)

in a way that prevents the red knob from changing the way it faces

(toward or away from you).

 / 7. Perform “The Flip” as described above if you have a pusher. Go to Step 9.

8. Move the protractor straight out from the hub to the blade tip.
e Don’tturnit, flip it, rotate it, or spin it.
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9. Clamp the protractor to the blade tip by tightening the wing nuts.
e The white clamp should be on the curved-side of the blade.
10. Pull out (away from the hub) on the blade to seat the blade root into the hub.
11. Rotate the blade in the hub until the bubble on the protractor is level.
12. Partially tighten the propeller clamping bolts for the blade in front of you.
e Use a criss-cross pattern. Double check the bubble is still level while/after tightening.
13. Remove the protractor from the blade. Do not loosen the red knob.

14. Rotate the propeller so that the next blade comes around and becomes horizontal on the
side of the vehicle where you’ve chosen to stand.

15. Repeat steps 9-13 for each blade.
16. Torque the blade clamping bolts to the proper specifications in 2-ft-Ib increments.
17. Check each blade pitch again to ensure the pitch didn’t change during torquing.

18. Torque the propeller mounting bolts to proper specifications in 5-ft-Ib increments.

Example: Tractor, Standing on Left Side, Left-hand Rotation Blades
Pitch Angle This blade has 10-degrees of pitch. Hub Angle

Figure D: 10-deg Example
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Stoneguard Leading-edge Tape

1. If needed, clean the leading-edge of the blade with a rag and denatured alcohol. DO NOT
use a cleaner stronger than denatured alcohol as this will remove the flat black lacquer
paint finish and alter prop balance.

2. Remove the paper backing from the Stoneguard tape.

3. Carefully position the tape on the flat side of the blade, starting in 1/16-in from the tip
applying 1/2-in width of the tape on the flat side of the blade.

4. Using the included roller, slowly roll the tape flat starting at the leading-edge and working
to the edge of the tape. Avoid capturing wrinkles or air bubbles under the tape. When
you have rolled the entire strip properly, it will be clear and glossy.

5. Gradually roll the tape over the leading-edge of the blade with the roller. If you capture an
air bubble under the tape that cannot be worked out, use a pin to poke in the center of the
bubble and roll smooth.

If your propeller does not have nickel leading-edges, use the full 12” piece of Stoneguard
tape. If your propeller does have nickel leading-edges then cut the Stoneguard tape into two
6-in pieces and apply on the leading-edge inboard of the nickel.

Stoneguard Leading-Edge Tape Installation Options

Leading-edge tape may be replaced by first peeling off the old tape and then cleaning the
area with denatured alcohol.
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Initial Propeller Testing

CAUTION: RPM MUST NOT EXCEED YOUR POWERPLANT MANUFACTURER’S
RECOMMENDED LIMITS.

Proper powerplant setup and operation is beyond the scope of this manual.

1. Check Static RPM: With the brakes set and the vehicle tied down, increase throttle to
100%.
e Go slowly as to not exceed max powerplant RPM.
e |tis typical for peak RPM while the vehicle is moving to be higher than static RPM.
As a general rule, it is recommended to set the static RPM 400-500 RPM under the
maximum engine RPM.

2. If static RPM is too high, increase pitch. If static RPM is too low, decrease pitch.
e |tis recommended to make the pitch adjustments in 1-degree increments.

3. Once you have the desired static engine RPM, re-torque all hardware and safety-wire the
six propeller mounting bolts (if drilled-head bolts are used).

4. Install the spinner dome (if used).

Your Warp Drive propeller was balanced before it left the factory. It is not necessary to
balance the propeller unless repairs have been performed.

IMPORTANT: THE BOLT TORQUE MUST BE CHECKED AFTER THE
FIRST 5 HOURS OF OPERATION AND THEN AGAIN
AFTER 50 HOURS OR AT LEAST ONCE A YEAR.
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Approved Powerplant/Propeller Combinations

Propeller Max Dia Min Dia Weight at Max Dia Engines Engine Limits
Taiﬁ('eadd%p 72-in | 68-in 10-Ib Rotax 582 (C or E 3.47:1) RPQ"P::%?)OO
2-Blade 72-in | 64-in 8-Ib Rotax 912UL RELE 5,800
2-Blade 72-in | 64-in 8-Ib Rotax 582 (Cor E2.62:1) | 110890

This is an incomplete list. Please contact us to verify your powerplant compatibility.

Warp Drive Incorporated 090-01-21 WarpDrivelnc.com

1207 Highway 18 East Phone: (641) 903-2535
Ventura, |A 50482 USA Page 12



It is common for a propeller to encounter foreign material that can cause various levels

of damage. A pre-flight and post-flight inspection will help to ensure the best propeller
performance and longevity. The depth and severity of the damage will determine if the
repairs can be performed by an approved LSA repairman, Airframe and Powerplant (A&P)
mechanic, Inspection Authorized (IA) mechanic or if the propeller must be returned to the
Warp Drive factory for inspection and repair/replacement.

Small nicks and gouges in the carbon fiber up to 1/8-in deep can be filled and repaired by an
A&P, |A or approved repairman using a high strength 5 or 10 minute repair epoxy kit (West
System, Devcon, etc.) made for composite material repair. Do not sand the damaged area,
leave the broken/frayed fibers in place to provide the repair epoxy a better surface to bond
with. If damage is more severe, contact Warp Drive for guidance.

e Clean the immediate damaged area with denatured alcohol, acetone or paint thinner. Fill
the area with the repair epoxy and cover with masking tape to shape the repair to the
original blade shape. Once the epoxy has cured, remove the masking tape, sand the area
to match the original blade shape. Re-paint the area with a flat black lacquer spray paint.
After the paint has dried, lightly sand the painted area with a medium grade Scotchbrite
pad. When re-painting the area keep touch-up paint to a minimum to make re-balancing
easier. Re-balance the propeller.

e If your propeller has the inlaid nickel leading-edge protection installed, minor nicks and
dents can be repaired by an A&P, |A or approved repairman. However, to properly
repair the nickel leading-edge, the entire propeller should be returned to Warp Drive for
inspection, repair and re-balancing. At the factory the damaged nickel edges are entirely
replaced. All carbon fiber damage underneath the nickel leading-edge is repaired. The
entire propeller will then be repainted and rebalanced to factory specifications. If the
damage is a minor nick then the area can be lightly sanded smooth. If the damage is a
dent that bulges the leading-edge out slightly then the area can be tapped smooth using a
hammer and dolly.

Medium grade Scotchbrite can be used to remove foreign material (bugs, grass, dirt, oil, etc...)
from the propeller. If propeller wear is a concern, contact Warp Drive for guidance.

In the event of a ground strike or major foreign object strike, ALL propeller components must
be returned to Warp Drive for inspection and possible repair or replacement. This includes
the propeller blades, hub, clamping bolts, mounting bolts, faceplate, spinner (if used) and
prop extension (if used).

All other components should be inspected per the manufacturer’'s recommendation.
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General Inspection

There is no hour limit for Warp Drive propellers. Pre-flight and post-flight inspections should
be performed to ensure the overall condition of the propeller and airworthiness. Any service
performed on the propeller must be documented in the Propeller Logbook (see below). A
visual inspection is critical to ensuring your propeller is airworthy.

1. If you see any changes in the surface such as roughness, cracks, bubbling or discoloration,
DO NOT operate your propeller.

2. Check the hub during annual inspections and after any impact. The hub should be
checked for cracks, corrosion, or damage of any kind. DO NOT operate your propeller if
any of these conditions exist. If in doubt, contact Warp Drive for guidance.

3. All hardware should be re-torqued after the first 5 hours of use, then 50 hours or at
annual inspections. If the hardware has been over-torqued or loosened and re-torqued
and no longer holds torque, then it needs to be replaced.

4. If you feel vibration when running your propeller, check the pitch of the blades, check
the torque of the clamping and mounting hardware. The propeller has been statically
balanced at the factory. If you have dynamic propeller balancing available, it is a great
method for removing vibration in the entire rotating assembly.

OPTIONAL: Applying products such as automotive wax or ArmorAll® will help protect the
surface finish, prevent foreign material from sticking, and will aid when cleaning the propeller
blades.

Disassembly Inspection

Disassembly inspections should be done annually.

Completely disassemble the propeller and inspect each of the following for damage and:

Spinner: Cracks near all holes.
Bolts: Deformation or corrosion.
Propeller Blades: Deformation, wear, and cracks. Inspect the entire length of each blade
looking for any leading-edge damage, fractures or finish wear. If any minor repairs are
necessary follow the repair instructions in this manual. If major repairs are necessary return
the propeller to the Warp Drive factory for inspection and repair/replacement.
Propeller Hub: Ensure the hub is not bent. Mark the hub halves before disassembly in some
way so you know how the two halves were oriented with respect to each other. With the
blades removed from the hub, set the two halves back together to check for straightness.
Spin one of the hub halves and check again for a gap or “rocking” between the hub halves.
e For example: if you have a 3-blade hub, spin one of the halves 120 degrees. If you
have a 2 blade hub, spin one of the halves 180 degrees.
e Many more accurate methods for inspecting flatness exist. These are beyond the
scope of this manual.
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Propeller Log Book

Propeller Model

Aircraft Manufacturer

Propeller Serial #

Aircraft Model

Blade Design
(Standard or Tapered)

Engine Manufacturer

Nickel Leading-Edge
(Yes or No)

Engine Model

Propeller Rotation
(Left- or Right-hand

Engine Horsepower

Propeller Diameter
(inches)

Reduction Ratio
(where applicable)

Date Aircraft

Propeller

Hours | Total Time (hrs)

Description of all inspections, work, repair, and factory service.
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Date

Aircraft
Hours

Propeller
Total Time (hrs)

Description of all inspections, work, repair, and factory service.
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