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Propeller Pitch Distributions: (Part 1) Measurements

by Adam Kaplan, Chief Technical Officer
TrueProp Software - Durham, New Hampshire

If you attended the NMPA Convention this past November,
perhaps you saw the panel discussion on repairing new propeller
designs. Although many popular designs still use a flat-face,
the industry has seen a notable increase in new, contemporary
propeller designs such as Veem’s Sportfish and Michigan’s
Marlin props. These propellers are deliberately designed for
high performance and feature unique geometries that are
manufactured by CNC machining. If you measure one of these
new propellers, you are likely to notice that the local pitch varies
across the blade surface. Let's quickly review some of these
variations.

First, let's review the propeller from the root to the blade tip.
On a traditional propeller, we would expect that the section
pitch to be the same at all radii — this is referred to as constant
pitch. For example, on a 20 inch pitch propeller with constant
pitch, the 50R, 70R, and 90R all measure to 20 inches pitch.
On contemporary propeller designs, the section pitch changes
from the root to the tip in order to better match the inflow under
the hull — this is referred to as variable pitch. We often see the
highest pitch at the 70R, with decreasing pitch at the root and tip.
For example, a 20 inch pitch propeller with variable pitch could
have a pitch of 19.5 in the 50R, 20.5 at the 70R, and 19.5 at the
90R. The average pitch for the propeller is still 20 inches, but
the distribution of section pitch is variable from the root to the tip.

Next, let's review the propeller from the leading edge to
the trailing edge. Again, on many traditional propellers, the
propeller face is flat — as a result, the local pitch is the same on
the leading edge, the middle, and the trailing edge of the blade.
In the previous example of a 20 inch pitch, this means that the
first local pitch segment will measure as 20 inches, as will the
second and third segments (and so forth). We refer to this as
a flat-face/constant pitch foil shape (technically, the term is
Ogival). However, contemporary propellers will have variation in
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Figure 1 - Constant Pitch pitch measurements from TrueProp Software.
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Figure 2 - Variable pitch measurements from TrueProp Software.

the local pitch from the leading edge to the trailing edge. This is
because these propellers utilize camber (additional curvature
in the face of the blade) to increase performance. Often, the
local pitch increases from the leading edge to the trailing edge
— S0 many people refer to these designs as a cambered-face/
progressive pitch.

When repairing propellers, it's important to review and
understand the intent of the propeller’s design. Is the variation

CONTINUED ON PAGE 6



I 4
NMPA BOARD OF DIRECTORS

STEW FOSTER - PRESIDENT
Prop Masters Inc. - Alberta, Canada

MIKE JONES, VICE PRESIDENT
Coastal Propeller Service - Bridge City, Texas

DARREN PROUTY, SECRETARY/TREASURER
Precision Propeller Co. - Spokane, Washington

DAVE DEWITT, PAST PRESIDENT
Mercury Marine - Fond Du Lac, Wisconsin

BRIAN G. CANN
Henry H. Smith Co. Inc.- Algonac, Michigan

MARCUS CLEMENTS
Power Tech! Propellers - Shreveport, Louisiana

SHANTEL JONES*
Tacoma Propeller - Tacoma, Washington

GARY J. LINDEN
Linden Propeller Co. - Dubuque, lowa

KEVIN MITCHELL
Michigan Wheel Marine - Grand Rapids, Michigan

*SPECIAL GUEST OF THE BOARD*

////, ? A

\_ NATIONAL MARINE PROPELLER ASSOCIATION
\‘

NATIONAL MARINE PROPELLER ASSOCIATION
1043 SE 17th St., Ste. 201 Fort Lauderdale, FL 33316
p: 1(954) 880 3588 f: 1 (954) 239 2600

e: inffo@nmpa.net  w: nmpa.net

NMPA'S MISSION: To foster our member’s
success by providing training and support

in product and technical knowledge, and to
promote ethical business conduct between our
members and the boating community. To sustain
our vision and mission by seeking renewal via
education, application of new technologies, and
best business practices through association with
one another. To provide a nurturing and growth
oriented association which encourages our
members to be highly productive and to grow
personally and professionally.
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PRESIDENT’S LETTER

Dear Fellow NMPA Members,

As you read this newsletter, January
will have zipped by and most of you are
probably into your winter work schedules
and beginning to think about and also }
getting ready for what the rest of 2020
has in store. Such is the business cycle
of propeller shops. If not for the -40 fgnz
degree temperatures here in Alberta,
Canada and the regular six inches of
snow on the ground, | might not realize
it was winter when | think about how
busy it is in my shop. The strategy of
establishing and providing additional and
multiple alternative services that creates
a balance in shop revenues during the
slower non-boating season continues to be a successful strategy for Prop
Masters. | mention this only to reinforce the tips and encouragement | share
at Convention for others to adopt similar strategies with the hope that they
work for you as they do for me.

STEW FOSTER, PROP MASTERS

Since our last newsletter and E-News communications we rolled out the
NMPA 401(k) Retirement Solution, which is a fantastic benefit for our US
members. The goal is simply to help you establish or manage retirement
plans. Our hope is that you will take advantage of this benefit to either create
a retirement program for you and your family, or that you will consider creating
a retirement plan that your employees can benefit from through your shop.
Emails have been sent with information on how to take advantage of this
benefit and information is also included in this issue of ‘The Leading Edge’.
Due to privacy protocols we will not have any access to any information about
member participation in the program outside of the number of companies
signed up. We hope to see some good numbers and strong participation.

Your Board of Directors continues to focus and work out the details of the
Mercury Buying Program we announced at Convention in November. As you
might imagine, this initiative requires a great deal of discussion and follow-up
work but know that we are actively working hard and making progress. You
will soon see a survey which we need full member participation in order to try
to estimate the annual volume of propeller purchases we can expect.

Thank you to all who continue to be loyal members of the NMPA. This
association was formed in 1992 and our continuity throughout the years
is as a result of those of you who proudly fly the NMPA flag, participate in
our activities and pay your membership dues. February starts the 60-day
window leading up to membership renewal date which is April 1t annually.
| encourage you to renew early and | issue a challenge to you to help us
grow by referring new member prospects to join the NMPA. Our member
roll has remained steady around 100 to 120 for some time now and | would
like to see more growth in 2020. Generally, the economy is good and shops
should unquestionably be able to afford $350 a year to be a NMPA member.
We're planning some membership marketing outreach, but your help and
referral of businesses who should be members is still the best way to make
our association stronger.

Regards, W .
T {,’4«/’&;","‘4’\'—’




NMPA 401(K) RETIREMENT SOLUTION

5 THINGS EVERY EMPLOYER WANTS IN A 401(K)

You want to provide a retirement plan for your employees that..

IS EASY TO
ADMINISTER

TAG Resources
performs 99% of
the administrative
cluties required for
a company to offer
3 401k) to their
employees.

This remaoves the
adrministrative burden
from company
amployess and
axecutives so you can
focus on what's most
important — running
your business.

You don't want

IS COST
COMPETITIVE

Because The TAG and
Transarmerica 4010k)
Retirement Plan
Exchange® is built

on an "aggrecated”
model - your company
cains the advantages
of econcmies of scale
in pricing

You don't want

MINIMIZES

FIDUCIARY

LIABILITY

The TAG and
Transamerica 401k
Retirement Plan
Exchange® allows a
company to shift its
fiduciary duties to
TAG Rescurces, to
the greatest extent
permitted by law.

This provides you
company fiduciary
support and helps
defined legal
chligations and
responsibilities, This
commitment by TAG
Resources, provides
for peace-of-mind
that vour fiduciary
obligations are being
met.

You don't want

IS COMPLIANT

A of the 2015
Department of Labor
randorm sudit period,
the DOL reports more
than 67% of 401(k)
plans failad their

audit.* However, plans
adrministered as directed
by TAG Resources have
never falled an audit.
TAG Is your 401(k)
Support Staff, signs the
Form 5500, and ensures
each plan is consistently
in compliance with

the DOL and IRS
regulations. IT you are
out of compliance, TAG
is out of compliance

- and that has not
happenad in TAG's 15+
vears of opearation

#.S. Department of Labor,

Employee Benefits Security
Administration, 2015.

You don't want

TEAMS WITH
WELL-KNOWN
PROVIDERS

The TAG and
Transamerica 4010k)
Retirernent Plan
Exchange® combines
3016, 3(28), and TRPA
services for "and to
end” retirement plan
owversight.

TAG teams with
Transarmerica as
Recordkeeper, with
$226 billicn in assets
serviced tas 12/19) and
with Mesirow Financial
as the 2(38) Investment
Manager with over
$32.7 billion in assets
uncler managerment and
$30.8 billich in assets
undler advisermneant in
fiduciary services (as of
E/20/2018). **

** Includes assets of Mesirow
Advanced Strategies, Inc.

(MAS) which was subsequently
acquired by Lighthouse

Investment Partners on
7/172018.

You want to partner

to be 401(k) experts. o overpay. to be at risk. fines or penalties. with the best.
LISA SAMUELS KELLY SPENCER
FINANCIAL ADVISOR REGISTERED REPRESENTATIVE

(954) 895-0848
LSAMUELS@IAAC.COM

(561) 577-7596
KSPENCER®@IAAC.COM

SECURITIES OFFERED THROUGH INTERNATIONAL ASSETS ADVISORY, LLC., MEMBER FINRA/SIPC,

This material is being provided for informational purposes only. It should not be viewed as an investment recommendation by Transamerica for customers or prospective customers.
Customers seeking advice regarding their particular investment needs should contact a financial professional.

The information expressed herein is for general information only and does not constitute legal, tax, securities, or investment advice. Investment Manager 3(38) services when offered
are provided by Mesirow Financial Investment Management, Inc.

Mesirow Financial refers to Mesirow Financial Holdings, Inc. and its divisions, subsidiaries and affiliates. Advisory Fees are described in Mesirow Financial Investment Management,
Incis Form ADY Part 2A. Mesirow Financial does not provide legal or tax advice. Advisory services offered through Mesirow Financial Investment Management, Inc. an SEC registered
investment advisor.

TAG Resources, NMPA, Mesirow Financial, Coulter and Justus, PC,, Starkweather & Shepley and Transamerica are separate unaffiliated entities. | t J _. d g
@2019 TAG Resources. LLC, All Riahts Reserved.
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Propeller Pitch Distributions: (Part 1) Measurements

CONTINUED FROM PAGE 1

in pitch due to damage or was that the design intent? Is this
propeller a traditional design, where the face of the blade is
flat and the pitch is uniform across all radii? That would be a
constant pitch propeller with a flat-face... Is there more to the
design? Is this propeller a contemporary design, with section
pitch varying from the root to tip, like a variable pitch prop? Is

there variation in the local pitch from leading edge to trailing
edge, like a cambered faced/progressive pitch propeller? These
are important questions to answer before you begin reworking
the blades! We wish everyone a successful 2020 and look
forward to seeing all of you at the 2020 convention! For more
information, contact measure@truepropsoftware.com.

-0
ﬂ:i St 20.068 P % 19803P e 20.069P _ g 19.813p T8 e 19.938P
TE ------------------- LEEEEEE L] FRaTasssa e L J LE
o
oM
Figure 3- Flat-face/constant pitch 70R line with consistent local pitch values from TrueProp Software.
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Figure 4 - Cambered-face/progressive pitch 70R line with varying local pitch values from TrueProp Software.

Mercury Propellers Announces New and Innovative
Stainless Steel Prop Balancing Process

Adapted from Mercury Prop Bites- Propeller Info Series

Inabrochure published recently, Mercury Propellers announced
upcoming innovations planned for the implementation of the
industry’s first balance-by-addition process that dynamically
balances stainless steel propellers, rather than utilizing
traditional static balancing. The new Mercury concept proposes
to add weight to the inside of the propeller hub to perfectly
balance propellers. According to the propeller manufacturer,
the weight will ensure ‘they [the propellers] retain their
engineered characteristics and provide the high performance
you expect from all Mercury propellers’.

Balance-by-addition offers:

e PERFECT BALANCE - Mercury can dynamically and
perfectly balance mass-produced propellers by adding
weight for the best NVH (Noise, Vibration and Harshness)
experience possible.

e BLADE DESIGN MAINTAINED - Perfectly balancing
props by adding weight eliminates the need to grind away
material from a highly engineered and carefully cast
propeller blade.

e CONSISTENCY - Mercury can mass produce nearly
identical propellers by using the balance-by-addition

6 | THE LEADING EDGE

process. Blade size and shape are more consistent,
delivering more consistent performance directly out of the
propeller box.

NMPA will continue to monitor for more information on this new
concept as details are released.

S

Balance-by-addition
weight



Progressive Pitch Distributions: (Part 2) Performance

by Adam Kaplan, Program Manager — Propeller Tools,
HydroComp Inc.- Durham, New Hampshire

In our last article, we discussed the geometry of progressive pitch  [peesn -

propellers and the differences between these new, contemporary [ freeeter e Sl
propeller designs and the older, traditional designs. To quickly ztp‘ |:MPAE:‘WPEWH_ T ]
summarize, traditional designs used constant pitch from the [ F ] omgnpiar [ i
root to the blade tip which resulted in many propellers with a
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flat face. If the propeller was a 20 inch wheel, then the pitch at Radial |  Chord Pitch | Face Camber
every segment on the blade face was 20 inches. Contemporary |51 e s
designs have variation in pitch from the root to the tip (variable |22 3 2o aora || Sevr
pitch dlstrllbutlon) and deviations in local pitch from the lead edge | +°2 = 2 s

to the trailing edge (face-camber). 6] o 0 0 ‘
Repairing a contemporary design is more involved — and |5+ ; ; :
the same can be said about predicting performance. These [ = .ot
propellers are notoriously difficult to predict and size. That old [Data ony <] 2912 in[o01 .
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favorite “rule of thumb” regarding “an inch of pitch for X RPM” is I—O_S'm = '
especially unreliable here!

© outline & Pitch " Projected (no skew) ¢ FCR

New ‘ Report ‘ Close | Help

At HydroComp, we have purpose-built our PropExpert software
for these type of sizing applications. Let’s take a look at the steps  Figure 1 - Calculation of the mean effective pitch and face camber ratio

for representing a progressive pitch propeller in PropExpert... for a contemporary propeller.
. . @ HydroComp PropExpert 2019 - 14.5m Matoryacht (Repower Done) - [u] x
Mean Effective Pitch et v T
. ) ) ) e @ B & W B a4 7
Since the propeller pitch varies at each radius from the root to |« "= fee st fsem
the tip, what is the pitch of the propeller? The pitch stamped on | """ | strength
. . Model: = Material: Mn Bronze ~
the propeller |s.determ|ned by thg manufacturer and may not || — || wlowo— wfoon
correl::;te :‘Ne”.Wlthhthe hydro%ynalmlc performance o; the wheilel. o e =~
Instead of using the stampe- value, we measure the propeller ||y o ccszngor  [fror =
and take an average of the pitch values. Qur L_|t|I|ty c_onS|der_s the || siade arearatio:  [xeep = |—o 850 pesign spesc: == e
chord length and the radius for each section in our integration — || piameter keep -] [280 Calcd max, speed: 245 s
the utility is built into PropExpert! Pitch: keep | [291
Gear ratio: Keep -| |2.250
. Its
Face-Camber Ratio (FCR): i [iNone] j T v e
. . . i . Cup drop: | 0.000 Speed [kts]  |245 150
For propellers with progressive pitch (leading edge to trailing s T o
edge), we must also compensate for the performance effects ||, .. w[ioo  m[io Poer [hpl__|262 109
g . . : : Thrust [Ibf] 2764 1774
of the additional curvature in the face. The face curvature is || e camberrati: [o010 ST ok R
known as face camber. We use a ratio of the face camber to the strength oK 2K
chord length, called FCR. FCR is calculated by measuring the Buld | Viewdetais

depth of the face curvature and dividing by the chord length. For
example, a face camber depth of 0.125 inches over a 10 inch
chord length gives an FCR = 0.0125. The FCR can vary at each
radius. Typical FCR values are between 0.01 to 0.03. The FCR

tio i d into a effective FCR for th I i = === =
ratio is averaged into a effective or the propeller — again . t—(ﬁRT'F'EQ %w and InbeEe
this calculation is fully integrated into PropExpert! —}:' , . %ﬁer Certificatio

Figure 2 - Implementation of performance calculation with mean
effective pitch and face-camber ratio.

Predicting Performance

Using the calculated the mean effective pitch and the face-camber
ratio, we can make very accurate performance predictions for
contemporary propellers! In HydroComp PropExpert, the effect
of the FCR is very similar to the effect of cup!

If you have any questions about sizing propellers with new
designs, we would love to discuss the topic with you further! We
wish everyone a successful 2020 and look forward to seeing all
of you at the 2020 convention!
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Call Now and Start Saving! / 7
(877) 774-8443 PA

NMPA Member
Rebate on Products
You Already Use.

NMPA members earn 1% rebate on all supplies purchased
from RS Hughes. Just place your orders and every year
you'll get a check or or credit for the 3M and other
consumables you need for great propeller repairs..

BUSINESS SAVINGS

whether you spend $5000, or
$50,000 in consumables each
year you will save,

R.S. HUGHES |

NMPA Member Only Benefit e

You must be a current NMPA member in good standing to qualify for the Share the news about NMPA
RS Hughes annual 1% rebate. There is no minimum threshold to membesship and help support
. . association growth.
participate and you can earn enough to cover your annual membership

dues and more.

A Full Range of Tools
& Supplies

Voluwme I.R

NETWORK STRATEGY

Each member is like a cog. When
wie work together, NMPA is a

stronger network of professionals,

Contact the NMPA for more Information, or Jeff Steege at RS Hughes.
Email: info@nmpa.net [ jsteege@rshughes.com

; A = WUW.NMPA.NET
NMPA : (954) 8BB0-3588 / RS Hughes: (B77) T74-8443 W RSHUGHES.COM
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