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The Builder
Under the Bridge

Boston BoatWorks co-owners Mark Lindsay and Scott Smith have
been delivering complex, lightweight, fuel-efficient power cruisers
in wet-preg epoxy composites for the last dozen years—
production-built for Bob Johnstone’s MJM Yachts.
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n late February of 2013 Boston was

digging out from a record winger;
large snowbanks impinged on miles
of aging tumpike just north of the
city. I exited this roadway after cross-
ing the Mystic River on the Tobin
Memorial Bridge, headed for Charles-
town, Proceeding past the Navy Yard
and the LSS Constitution’s berth, T fol-
lowed Scomt Smith's directions
the grit of industrial Charlestown,
most of it vintage brick buildings,
since there was no signage identfying
Boston BoarWorks' still-unfimizhed
shop,

I parked my car beside a Marine
Travelift with Boston BoarWorks' name
on the crossbeam. A tugboat steamed
by. Light snow fell from a gray sky. To
my right, people wearing hoodies
parked factory-fresh imponted cars on
a waterfront staging area, queuning
them for further transic aboard a ferry
harge soon to appear. Off to my left,
municipal workers in bucket loaders
and dump trucks amacked piles of old
plowed snow. And literally overhead
wias the tallest and longest bridge in
New England. Tobin's double-deck,
three-span, cantilever-truss steel struc-
ture, 2 miles (3.2 km) in length, dates
e 1950; its lower deck ares 135 (41m)
above the river. There was no doubt
that T had arrived at an increasingly
rare phenomenon: an urban industrial
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waterfront boatbuilding shop, and this
ONE WAS NEW.

BBW's masonry-and-glass main
building, which houses production
and assembly on the ground floor
with administrative offices abowve, sits
on a strip of land alongside the sieel
uprights of the looming bridge.
Between the plant and the auto stag-
ing area, the builder keeps a row of
tooling and assored hoats stored
under shrink-wrap.

More significant than its site, though,
is what BEW has accomplished 1o date
and continues to improve upon. While
numerous boatshops here and abroad
build sophisticated wet-preg epoxy
composite yachts, those are typically
one-off projects. Only rwo shops, in
this country at least, can be said (o be
in production Using wet-preg epoxy
composite construction: Cuterlimits
Offshore Powerboats (Bristol, Rhode
Island), and Boston BoatWorks. Of
these two companies, only BEW is
rning outl product in real volume:
ocean-capable performance motor-
yachts mnging in size from 29 1w 50¢
(8.8m to 15.2m).

Professional BoatBuilder's prior
visit 10 BBW, in the spring of 2005,

Top—Against the backdrop of Boston BoatWorks' brand-new Mystic River facility, a pair of MIM Yachts, left, and a
tragitionally styled launch awall lBunching or trucking. Looming overhead is the Tobin Memarial Bridge, the longest span

in New England. Above—dA BBW crew member guides together the spilit tooling for an MIM 40z (12.2m) in preparation for
Joining the hahves of the foam-coned hull with a thick centeriing famination. For BEW's cored apoxy welpreg process, namaold
laminators piece and talior precut and pre-impregnated reinforcements. By contrast, in conventional open-moiding operations
using styrenated resins, hulls and decks are dong as manual layups or sprayups. Facing page—Having completed its cook
eyche, & froshiy laminated 40z hul with structural grid instalied, s demalded in preparation for final assembly and ftting out
on the main production foor.
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was to the company's original location
nod far from this one, in East Boston on
the same waterway. My visit a decade
later was to see the new facility, and
meet with Smith and Lindsay to dis-
cuss notable changes and upgrades
to their operation, But before step-
ping inside the main building, let's
restate some relevant background on
the BEW-MJM relationship, and the
rationale behind the boas' wer-preg
construction.

n the mid-1970s Bob Johnsione,

then vice president of marketing for
AMF Corporation, 2 major American
conglomerate at the time, was unable
o persuade AMF (o produce the per-
formance keelboat he and his hrother
Rod had in mind. So the Johnstone
brothers—both of them passionate
about sailboat racing—went into busi-
ness to build their idea themselves,
and subsequently developed | Boats
into one of the great international
success stories in modern pro-
duction boatbuilding (see “J Is for
Johnstone,” PEE No., 98),

By the early 2000s Johnstone
and his wife Mary, life partners
and boat mates, with a shared
preference for racing sail, had
shifted from sail 10 power, as
have many other cruising and
racing sailers of a certain age.
The Johnstones owned a Dyer 20
(28.5¥8.7m), an able and versa-
tile fiberglass powerboat in pro-
duction continuously since the
mid-1950s. However, the power-
boat the Johnstones really
wanted, one that met their fairly
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reasonable requirements, did not
exist, 50 Bob Johnstone once again
created a company to build the exact
boat he sought.

The wish list? A good-locking boat
Mary could handle alone; fuel effi-
cient but a performance vessel able to
safely venture offshore; spacious
enough for comforable socializing
with guests; and easy to maintain—in
roughly that order of imponance.
Ever the mastermind and certainly no
stranger to the recreational marine
industry, Johnstone set about ident-
fving and assembling the technical
talent necessary to make Mary John-
stone's Motorboat (the origin of the
initialism “MJM™) a reality. Johnstone,
as he told Professional BoatBuilder,
had no interest in staring another
powerboat company for fts own sake
(see PBB Mo. 99 for stories, by Dan
Spurr and Bruce Pfund, on MJM
Yachis and Boston BoatWorks).

s subcontracted deck-railing system
already in place, 8 502 (15.2m) in
progress gets portlghts. By design,
BEW's busy praduction hall is organined
Iike 8 sg-called open classroom: since
everyone can see the construction activity
occurring throughout this space, it helps
crossrain shopfioor personnel and
encourages upward mobility among them.

The crucial design/build team that
Johnstone put together consists of
designer Doug Zurn {Marhlehead,
Massachusetts; he's the "z following
each MM model number in the prod-
uct line), and master builder Mark
Lindsay.

Johnstone—and brother Rod, whom
Bob consulted—held Zurn's design
aesthetics in high regard. Johnstone
also had every reason 1o expect reli-
able performance throughout the
speed range, given Zum's impressive
portfolio in power and sail.

As for build, Johnstone knew from
the outset that any prototype of a pro-
duction MIM would have to be made
of strong, lightweight composites,
precisely the construction medium
that Mark Lindsay had been expenly
working in for more than 30 years
at that point, always evolving with
advances in materials rechnology.
Lindsay had built not only a number
of winning sailboats, but atypically for
a builder, he'd also been a champion
sailor in several one-design classes,
and the technical manager for a suc-
cessful Amerfea’s Cup campaign.

Lindsay and Scout Smith formed
Boston BoatWorks a half-dozen years
before Johnstone approached them
with his MIM Yachis proposal. (BBW

Under the Tobin Bridge
supports, Boston
BoatWorks co-founder
Scott Smith monitors the
loading of the 40z mold
into the siings of BBW's
Marine Travellft, which
will carry the tool into
the laminaling area at the
north end of the:
company's Charlestown,
Massachusetis,

http://digital.proboat.com/VizionS/print.aspx?id=17&start=56&end=73
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is the sole builder of these boats,
whereas | Boats has had more than
one licensed manufacturer globally. )
Smith brings 1o BBW a remarkably
varied résumé that includes biomedi-
cal engineering, financial services
{mutual funds), and banking, all in
the Boston area. Like Johnstone and
Lindsay, Smith too began racing sail-
boats as a kid; a Lindsay-built com-
petition 40-footer (12.2m) is what
initially whet Smith's interest in Lind-
say's work,

Besides managing BBW's financial
affairs, Smith has been active in
Boston-area civic affairs, particularly
East Boston's—its Chamber of Com-
merce, its Economic Development
Council, as well as a nonprofit youth
sail-training program, which he staned
and serves as a trustee. It was Smith's
sustained participation in the Boston
Redevelopment Authority's planning
advisory commimee for the municipal
harbor that fortuitously led to BBW"s
new location. The BoatWorks quali-
fies as a bona fide modern marine
business on a venerable commercial
waterfront where there was none.
BBW does not own the propeny it
oocupies, but its new production
plant and administrative offices werne
budlt to Smith and Lindsay’s specifica-
tions by the propery owner, (BBWs
earlier shop, in East Boston, was a
leased, repurposed facility formerly
part of Bethlehem Steel.)

Still another critical player for exe-
cuting Johnstone's vision of a light-
but-strong MJM motoryacht is Steve
Burke, a graduate naval architect spe-
cializing in structural design, who'd
already engineered limited-edition,
high-performance models in the ]
Boat line, Beyond designing the struc-
mre for MIM's prototype—a “pocket”
metoryacht at 347 (10.4m), currently
discontinued—Burke was charged
with securing for later, larger models
(at 40¥12.2m and 50¥15.2m) the high-
est possible standards for small crait,
a5 established by 150, the Interna-
tional Organization for Standardiza-
tion. These standards, said Burke, “are
the emerging worldwide regulations
governing the design and construction
of vessels, both power and sail, of up
to 24m [79'] in length.” It's notewor-
thy that the MM 40z is the only plan-
ing powerboal of iz size w achieve
150's CE mark for “ocean” cemifica-
tion., According to Johnstone, the
402's structure is built to withstand 217
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(6.4m) ooean waves at speeds over 40
knots. There are no guarantees as (o
how the people anboard would fare
running at speed in such conditions.

L:t':i get back to Lindsay. His hands-on
CAPENENce N Composite constric-
ton complements Burke's engineening
experise. Lindsay's boathuilding career
goes way back, to his teens, spanning
several one-design and rule boats, and
producing numerous champions—

Sailfish, Stars, 505s, Fireballs, Flving
Durchmans, Tomadoes, MORC, 10R,
and IMS boats—plus much of the tech-
nical work on America? the 1992 win-
ner of the America’s Cup. The reason
so many of his boats have been so
successful is that he is always search-
ing for strong, lighteeight structures,
and was among the first builders o
use—in boats—what were previously
thought of as exclusively aerospace
materials.

HﬂLIHLI.IHH UNDERWRTER LIGHTS

& YEAR HOUSING WRRRANTY

3 YEAR INTERNALS WRRARANTY

NO BONDING TO ELECTRICAL SYSTEM
EMTERNAL IGNITION PROTECTION
HIGH TECH POLYMER HOUSING
INTERNALLY SERVICERBLE AND
UPCARDEABLE WITHOUT HALUL-DUT
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BBW master buitder Mark Lindsay works the trapeze of an international 505 mclrtg
dinghy as sailefoth manufecturer Bob Balnbridge handles the helm, at the class’s
East Coast championships off Newport, Rhode Island, in 1979, (Mark and his wife,
Sally, won the Novth American championship the year before.) Lindsay's expertise in
advanced composites and construction processes began with high-performance one-
design small craft like the 505, a class he considers “the bast boat ever.”

It is no accident that most of Lind-
say's building career has been com-
mitted to sail, the bulk of it to very
small craft, and the faster the beter.
His exploratdon of how o exploit com-
posites to make sail-powered small

craft lighter, stronger, faster began at

Maszsachuszens [Institute of Technology,
where he studied for a graduate
degree in architecture and architec-
wiral enginesring, (Lindsay stared ool-
lege at Middlebury, but dropped out
to work as an “apprentice laborer” in a
Marblehead boatyard that had been

commissioned to build an A-Cup
contender, before pursuing an under-
graduate degree in architecture from
the University of Pennsylvania )

Taking information gleaned in a
structires course at MIT, Lindsay would
test samples to failure in the materials
lab. Meanwhile, MIT's Sailing Pavilion,
a boathouse on the Charles River lay-
ing claim as the bithplace of competi-
tive college sailing in this couniry,
served as a test tank for him, macing so-
called Tech Dinghies. The design dates
o 1935, when MIT naval architecture
marine engineering professor George
Owen drew the plans and the Hermres-
hoff Manufacturing Co. produced a
fleet of 30, Today's Tech Dinghy, the
design's sixth generation, is a carbon
fiber raceboar.

For Lindsay, the interaction of his
MIT structures studies and sail-racing
experience was formative: it taught
him, he said, the imponant difference
between stfffess and strength, Under-
standing that distinction enabled
him, when he wmed professional, 1o
give his boats a truly competitive edge
by lightening them within a class's
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A Lindsay-built Taylor 40 (12.2m) at Key West Race Week about 25 years ago with

the bulider, as he puts i, “driving the bus.” Scott Smith owned and campalgned
another Lindsay-built Taylor 40, which helped bring the two men together in 1980, to
farm the business partnership that became Boston BoatWorks. They share not just a
passion for fast sailing but “all eperational responsibilities” at BBW as well,

parameters, while making them strong
enough for the crew to stress the sail-
ing rig without destroving structure,
After he'd set up shop as an inde-
pendent builder specializing, at first,
in small raceboats, Lindsay continuwed

to experiment with materials and
mecthods, Precisely because the product
was small, he could vest many itera-
tions within a relatvely short time
frame. His boats’ overall success on
the race course generated more and

more business for him in a market
niche that, though popular, was also
notorious fior small profit margins.

A good example of his experimen-
tal construction efforts over time came
to the magazine's attention in 1996,
when he was based in Gloucester,
Massachusetts, as Lindsay Custom
Yachts. Responding to an article we'd
recently published on switching to
high-performance resin systems,
Lindsay wrote in to say:

*Since 1979, 1 have built over 50
International 505 sailboats in produc-
tion female molds with polyester
gelcoat and epoxy laminate, and 1
can attest (o the challenges of inno-
viating with construction technigues,
We knew it would be hard to get a
successful bond, and just kept trying
until we invented a solvent and tech-
nique that usually worked. It allowed
us to build very light, strong Kevlar
laminates with foam and honeycomb
cores, and still have a durable in-mold
finish. What was a tricky process then,
seems routine with today's products.

“When we started building produc-
tion boats with 250°F [121%C] epoxy

WSEE US AT
BOOTH ““ﬂ
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e The boats you build are an investment
for your customers. Outer Armor - Built
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prepregs in 1983, we found a whole
new set of geleoat challenges, One of
the more interesting solutions was a
polyurethane geleoat developed for
automodive parts, Searching for new
answers is what maintains the fascina-
tion in this profession.”

Additional examples of R&D that
Lindsay conducted (and this magazine
reported) years ago incude low-oost
ways o post-cure epoxy laminates,
plus innovative solutions for attaching
heavily loaded rigging hardware. Little
wonder, then, that Bob Johnstone
tapped Boston BoatWorks for his
nascent MJM Yachts venture. Lind-
SIY's many projects over many years
feature fearless composite construc-
tion, with neary all those projects high-
performance sailboats,

And fortunately, BEW has been an
excellent fit for MIM. In a marketing
video for MIM we'll review later,
Johnstone, at the helm of a 40z travel-
ing offshore at speed in tricky seas,
says in a voice-over why he selected
Lindsay: “The key to more responsive

Professional BoatBuilder - October-November 2015
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A fabric impregnator Is what makes wet-pregging feasible on & commercial scale,

whether custom oF production. Boston BoatWorks' new machine, sourced from Corg
Composites (see the sioebar “0'Meara’s List,” below), [s state of the art, It's capable
of praducing perfectly saturated, precisaly calibrated (B0:40 glass-to-resin ratio, in
BBW's case) reinforcement fabric faster than even an adepl créw can lay down.

handling is to build an MM not like a
powerboat but like a racing sailboar
S0 we wrned w a builder of ... racing
sailboats, Mark Lindsay. Mark had been
working with high-tech composites for
33 years."

O’Meara’s List

indsay and Smith recently purchased
a new impregnator for BEW. The
machine, designed by Rich O'Meara,
head of Core Composites, a division of
his Mewport, Rhode Island=based ROM
Development Corp., and built by Am

ich O'Meara—whaose Rhode Island-based Core Com-
posites company was the source of Boston Boat-
Works' new fabric impregnator—offered eight good
reasons why wet-pregs are advantageous for composite
boatbuilding,

1. You can build a lighter boat, That's because the
core in a wet-preg lamination is not completely filled with
resin, as it is for infusion processing.

2. You oftimize the fiber-to-resin ratfo. This is often
expressed as "glass-to-resin® mtio; at BBW, that figure is
6040, With wet-pregs you can also vary the ratio depend-
ing on the paricular plies, from very dry (30% resin con-
tent by weight) to wetter for, say, core bonding,

3. You control that ratio fo frie prepeeg quality. The
deviation with BEW's new and old fabric impregnators is
+3% or better,

4. You can run a range of fabric rei . From
very light weight (5 oz/yd?, or about 175 g/m®) up 0 50
ozfyd?, or 1,700 g/m?.

8. You can rin a range of resin viscosities. From 500
cps o 15000 cps—versus infusion, “where you're pretty
much obligated o use low-viscosity resins, less than 300
cps being best.”

6. You can butld a boar faster than with fnfusion. “By
the time you load the mold with dry fabric for infusion,
you can put a wet-preg laminate in place, and the resin is
just where you want it. You know it's there, And, you use

the same vacuum-hagging process,”
7. You do not reguire near-perfect molds, whereas

26 ProFessional BoarBunDes
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infusion does. If a wet-preg mold “leaks,” it's not going
to produce a laminate with a lot of voids. "1 don't say
this 1o encourage low-quality woling. Rather, it's a matter
of not having to justify infusion-quality molds for the
potential unit volumes out there.”

8. You get very good core-fo-skin bonds, once bagged.
That's because the wet-preg process offers good penetra-
tion of the resin into the core “with a laminate that—TI'll

say it again—has the resin right where you want i.”

If the list above represents O'Meara's advantages of
wet-pregs, is there a second list ... of disadvantages? Yes,
bat it's shoner.

1. Infusion is superior if you want to fill the core kerfs
[ prevent waler ingress,

2. Polyester resin for wet-pregs is not yet optimized by
many suppliers. But that's coming, O'Meara said, because
the marketplace’s prowing desire for lighter-weight parts
requires a greater variety of fillers and of resin qualities
to make them. Currently, the marine industry is “fully
geared up” with low-cost styrenated infusion resins.
Print-through remains an issue, so skincoats are needed.

3. Being under a vacuum bag for the infusion prooess
is cleaner (in terms of odor and VOCs), But odor is min-
imized with epoxy, as is skin contact—so long as proper
technicue is maintained with the wel-preg process. “Spray
adhesive applied 1o the dry stack is siill the least pleasant
aspect of making an infused par. That step is eliminated
with wet-pregs.” — Pl Lazarnis
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Armelling, who operates A & E Machine
Shep in Cocoa, Flonda, replaces one
designed and built by Bruce Pfund
that Lindsay bought in 1991. (Inciden-
wally, Pfund's article in PBB No. 99 is
arguably the most detailed analysis in
print, amywhere, of an impregnator at
waork in a boatshop. Granted, it's an
impregnator from an earlier era, but by
way of his objective text and richly
captioned photos shot on site, Plund
tells PBB readers what the machine
does best, what its limitations are, and
how the BBW crew maximizes its
efficiency. )

OrMeara’s company, which distrib-
ues composite materials and manages
composites programs, has sold mone
than 250 fabric impregnators into
various industries since 1987, when
he first witnessed an impregnator
in action—in Australia, while visiting
there o waich the America’s Cup.

Over the next few years O'Meara
tried, “with very limited success™ he
said, to interest production boatbuild-
ers in the United States, among them
Sea Ray and Wellcraft, in converting
from sprayup o Wel-preg constmic-
tion. The problem, O'Meara said, was
“drip issues” due to fast-curing poly-
ester resins, and the reluctance of lami-
nators 1o change away from sprayup.
At the same time, “the epoxy one-off
business was booming. We sold units
to just about every one-off boat-
builder, it seemed, in the U5 and
Canada.” O'Meara also sold impregna-
tors 1o snowboard manufacharers, o
outfits wrapping bridge columns, to a
firm wrapping water pipes at nuclear-
power plants, and (o another making
rocket-motor cases.

Impregnator machine design and
complexity vary with the application,
In the beginning O'Meara and Plund
would “compare notes on how best 1o
build these machines,” and O'Meara
adopted some of Pfund's ideas into
his design. O'Meara’s early impreg-
nators for the marine industry were
made by Binks, best known for its
spray finishing equipment.

The Core Composites machine pur-
chased by Boston BoatWorks has the
following characteristics: a 607 (154-
em) working width; pneumatically
actusited operation (via foot pedals, to
keep the operator's hands free); a
safery slip clurch on the drive roll (o
keep fingers safe, “especially while
cleaning up™; supply and ake-up reels
on castors; drip tray and ool trays.

Professional BoatBuilder - October-November 2015

According to O'Meara, it's “a popular
machine,” and because the basic
design is “simple, it has proven to be a
long-lasting workhorse. An Armellin
and I have debugged it over the years,
thanks to plenty of customer input.”

I might add that the docomentation
O'Meara supplies with an impreg-
nator is thorough and well illustrated.
It covers setup, calibration, opera-
tion, and cleaning, along with a parts
list and drawings. That paperwork—

writtén in plain English—reflects
O'Meara’s lengthy history with these
machines: he's dealt with enough
impregnators to anticipate frequently
asked questions, and therefore what is
needed in the way of a proper owner's
manual and technical support.

he top of the concrete ramp,
where BEW's Travelift is parked,
levels off to form a raised ground floor
for the new main building. 1 step
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inside a glass-walled entryway and
stairwvell, open an interior door, and find
myself in BEW's high-ceilinged pro-
duction space, The shop is humming
with assembly and construction activity
from one end of the building o the
other.

In the old fadlity, Lindsay and Smith's
MM production was manageable—
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at BBW are done in a dedicated, environmentatly
compilant space that doubles as an oven for post-
curing vacuum-begged composites. Here, the
placement-and-daiioning créw lay précut [aminates—
fabric and core—into an MM deck mald.
Above—Ancther dedicated space, on the floor
above, serves as the mechanicals room for main-
taining air guality and optimal temperatures in the
laminating room, and the assembly hail In general.

until sales volume, coupled with Bob
Johnstone's expanded product line,
reached a critical mass at the upper
end of the model size range. Those
boats became too big for the space
available, given other boats of differ-
ent sizes in various stages of con-
struction and assembly. To build a

40-footer, for example, Lindsay and

his crew had to move hulls out of the
way, even out the door, and then roll
them back into the shop, sometimes
1o a different slot on the foor. All of
which amounted to unavoidable and
effectively wasted time and motion. A
larger shop wias a necessity, notb just
A COMYENIENOS.

In the new facility, wet-pregging is
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Left—A team of two run wire in the hull of a 50z Fit-out for an MUM Yacht is fairly elaborate, the more so at this size, currently top
of the line. Right—Eisewhere on the shop foor, a second team of two guide the Nightweight composite houseframe into position
on a 50z deck part. Within the tight constraints of the leased riverfront propery under the bridge, Lindsay and Smith built a com-
fortable, practicable production facility to thelr specifications—a vast Improvement aver BEW's previous, much-smaller repurpased

shop in an aging industrial plant across the river in nearby East Baston.

done in a dedicated climate-controlled
roomyoven, whose controls are located
in a dedicated mechanicals room one
flight up. No need anymore to choreo-
graph the shuffling of hulls and tool-
ing. The rest of the build process
occurs in the main space mentioned
above, Lindsay likens it to the open-
classroom concept in elementary

education; that is, he wants BBW
shop-floor personnel to be aware of
what their colleagues are doing, to
get a bener visual idea of the many
procedures involved in producing a
pood-size boat, He thinks of this
building-hall space as fundamental to
cross-training the crew, and for devel-

oping supervisors among them.

During one of two walk-throughs in
this area, the first by myself and the
second accompanied by Lindsay, I
could see a systems installation in
progress on a 36-footer (11m), two
men preparing a wirng hamess (one
was teaching the other), another round-
ing a portion of the edge of a chine
flat to reduce the sound of slapping
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Left—Nat all compasite parts for MIM Yachis are machine-impragna
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ted. Some, ke the structural grid seen from above on page

i,

50, are resin-infused, as are hatch covers that beneft from reusable sillcone vacuum-bags. Here, in a tidy room offering abundant
available light, ane man lays up an array of what will be stowage compartments. Right—Meanwhile, out in the assembly area, a
Seakeapar gyrostabilizer is carefully lowered into place aboard a 50z, where it is standard equipment—a rarity among production

boats of comparable size,

water at anchor, and several people
taking delivery of a preassembled deck-
railing system that had been driven
from Maine, where it was fabricated by
a subcontractor, Each of these tasks
was likely a line item on a production

will chart in an upstairs office. Taking
up the most space on the floor this
moming was an infusion shoot of the
monolithic internal grid o be installed
on a hull was still in the oven, under-

going post-cure. The colleclive noise

level throughout the large room was
low. Similady, there was virtually no
sanding dust in the room, or fumes in
the atmasphere from coatings or resin,

Indeed, Bob Johnstone promotes
MIM boats, in part, on the basis of
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The: helim station

of a 50z gels a
varished mahogany
id, secured with a
piana hinge. There’s
enough Interior
Joinerwark on MM
yachts to keep them
from feeling sterile,
but not 50 much as
to need excessive
maintenance.

BBW's “green” manufacturing prac-
tices. Regarding the latter, Boston
BoatWorks easily meets and exceeds
the 1.5, Environmental Protection
Agency's Maximum Achievable Con-
trol Technology standard. Lindsay's
long-held reliance on epoxy resins
and closed-molding techniques not
only ensures superior laminates, it
eliminates the VOC problems associ-
ated with styrenated resins (in the
boatshop as well as earlier in the sup-
ply chain). Locally, BBW's “record
and practices related to employee

health and safety” have eamed it an
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invitation to apply for cerification
under the state’s Safety and Health
Achievement BEecognition Frogram.

“Side benefits” to a robust safety
program that qualifies a manufactur-
ing company for the SHARP initiative,
as enumerated by Johnstone, consist
of lower workers” comp rates, lower
product costs through higher pro-
ductivity and morale, better employee
retention, and lower training costs. All
of which, according to Johnstone
(who, let us remember, is a true mas-
ter of marketing) “improves the value
of MIM Yachis to their owners.”

While we're on this theme, John-
stone is, 1 believe, sincere in his belief
that MM Yachts are “eco-friendly™—
particularly in terms of energy effi-
ciency. Text on the website for MM
Yachts points out that the 29z (8.8m),
for example, “gets about 3 nautical
miles per gallon [0.8 nm/] of diesel
when cruising at 25 knots. This is
about half the fuel consumed by a
twin-outboard center-console of the
same size." Similar fuel-efficiency
numbers continue up the current
MM product line to the S0z—versus
other companies’ production hoats:
trawler-yachts, express or cabin
cruisers, and riple- or guad-cutboard
center-consoles of comparable size,

entral to the laminating of MJM

hulls and decks is the fabric
impregnator. Hull laminate schedules
call for continuous-strand biaxial and
triaxial glass reinforcement, mun throwgh
the impregnator’s high-pressure mollers,
saturating the fibers while limiting
resin content o a precise G040 glass-
to-resin ratio. They are split hull meolds,
affording easy access to each half.
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Left—Fabric for the impregnator arrives at BEBW already cut to width by the vendor, which effectively eliminates ragded edges

—— e

attributable to poor in-house talioring and related distortions then caused by the machine. MIM laminate schedules speclly E-glass
and Kewvlar reinforcements in multiaxial styles. Right—The new impregnator in action, viewed from another angle. Lindsay
acquired his first professionally made fabric impregnator in 1991; Boston BoatWorks began building MJIM Yachts with that
machine, which BBW retains as a secondary unit. The challenge for Lindsay and Smith has been to continually increase production
efficiency for MIM's growing line of advanced-composite powerboats.

FYVC ake-up mbes loaded with the
preset calibrated length of saturated
fabric are carried to the tooling and
manually rolled out in one piece
insice the mold, the full length of the
hull. After applying the outer struc-
tural laminate of fiberglass and Kevlar,

crew members fit precut (by a com-
puter numerically controlled machine)
panecls of waterproof structural foam

' BE» To watch shop floor video of the new
‘, Impregnator, go to ProBoat.com,

{Corecell) o the wet skin, The core
panels, Lindsay said, vary by physical
properties according to their respec-
tive location in the hull; that is, high-
lomd and low-load areas,

With the outer skin and core
installed, the crew then applies the
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Wet-Preg
Pointers

oston BoatWorks co-owner Mark

Lindsay has been nothing less than
genercus about sharing his technical
knowledge with anendees at IBEX.
H:maplmﬂpala]x‘akurallwm
inars on wel-pregs in fro-
duction boatbuilding C(at IBEX 2006
and [BEX 2007}, and at a third seminar,
in 2009, on process materials for
closed-mold construction in general.
Here, I've distilled the second of his
wel-preg presentations to alking points

inner layer of preimpregnated struc-
ural glass, and bags it. Under vacuum,
the laminate s compressed by a pres-
sure of 2,000 lbs/sqg fi (9,765 kg/m?),
“compacting the glass for ultimate
strength,” said Lindsay, “Then the hull
halves are joined, and with 14 layers
of triaxial glass we create a solid-glass
centerline.” Finally, the entire hull is

baked for 48 hours at 150°F (63°C)
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Lindsay employed during his half of the
o0-minute session. (In hoth wet-preg
sessions he shared the podium with Joe
Parker, longtime product manager for
Pro-Set Inc., whose epoxy resin system
BBW uses for building MM Yachts.
Parker is now retired.)

 BEW chose wel-freg epoxy dmi-
nation because: epoxy gives us the
bighest-strength resin mairiz; the wet-
preg process beeps the welpht low; the
relatively low cost and simplicity of a
wel-frreg resin system i materials and
Process gre an advaniage over mand-
Jactured prefregs; and a mechanized

before unbolting the mold halves and
releasing the hull shell,

What I've written above is only an
overview. Again, for a detailed descrip-
tion of an impregnator—and a BEW
team—in action laminating a 34z, 1
encourage you o read Bruce Plund's
article titled “Smooth Operators,” in
FEB MNo. %9. Though the MJM 34z is
no longer being built (replaced by the

wel-preg system provides consisient,
predictable results,

= Higher material costs imply the
need o engineer the product o gain
value through the use of maore
advanced materials. Combining the
different chemistrics of epoxy lami-
nates with polyester fn-mold coalings
demands careful craftsmanshifp and
sound ftechnology. Achieving the engi-
neered sirengly properiies and supe-
rior cosmelic resulis réguires eéxtra
affention o process fechrology.

* When we looked ar production
gfficiency, we discovered that the
mold furnarownd Hme was less of a

36z [10.9m]), and the impregnator in
that article has been supplanted by a
new machine (the older one remains
in uge as a secondary unit), BEBW's
laminating process of 4 representative
MIM hull and basic fabric-impregnator
technology have changed relatively
little since that article was published,
For a full discussion of the technol-
ogy iself, circa 1990 but still pertinent,
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concern than the tolal production
caost of the part. Umlike the rest of the
boat, the lnbor for the laminaled pdarts
costs more e the materials, so reduc-
ing labor bowrs was a primary focus.

* Resin-mixing equipment is
expensive but gives us reproducible
accuracy and reduces labor, A bigh-
volume preumatic impregrator that
can beepr wp with the lay-down leam
is at the beart of our process, Precul
arid prefabeled core and cloth ensures
accuracy and reduces layud time.

* Another opportunily was o
reduce cosmetic finisbwork on the

see PBB Moo 5 for a feature article 1
wrote tithed “Fabric Impregnators,”
intended as an introduction to and
primer on these machines. Frankly, it
surprises me that, 25 yvears later, so
few production boatbuilders acquired
them, and altered construction prac-
tices accordingly.

During my second walk-through
of the shop floor, with Lindsay, he
indicated that the boats were likely
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parts. If you want Hghhwelght, bigh-
strength laminates, you don't want fo
waste those properties by using a
resin-rich mat layer backing up the
gelcogl to maintain the cosmetics.

= 't acldition, you Il want fo curne the
parts under a vacuum bag, and posi-
cure them at bigh temperature 1o gain
the full stremgth of the resin system.
Botk of these processes, §f nol done
right, can cause prevelease of the
parts from the mold, which then
mMeans cosmetic rework.

* Vacunm-bagging demands care-
Sl attention fo detail. Any place there

tor be semi-surrounded soon by mov-
able staging in lieu of a more perma-
ment Pﬂ‘-l"ifl'l.ﬁ!l:l.' mezranine System 1o
enhance production efficiency during
finishing and ft-oul. We stopped at
a 50z, ascended to a wooden land-
ing, and stepped aboard by way of a
door in the hull side. The largest
model in the MJM product line, 2 50z
has proportionally larger windows
in the house—necessitating beefier

is a bridge in 1he bag or the peel ply or
the breather material is an invitation
o causing prevelease of the part.

* The part bas fo reach full temper-
arure to complete its cure. The temp
miust ramp up and down evenly and
gradually so that the part does not
pull away from the mold, or apply
rirriedribed stresses o the lamindale.

* I eack stepr delinealed above is
done correctly, the result is a flaw-
less part that will bold its shape
and cosmetic perfection essentially
indefinitely.

—P.L

hardware for opening the windshield
sepments than the openers installed
on smaller MM maodels. Lindsay
wanted to examine for himself the
ergonomics of a potential conun-
drum: Would an older owner find it
too difficult to open the windshield
ourwand?

That task completed (but an Inter-
net search for sources of appropriate

hardware yet 1o be made), he showed
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Above—The impregnatar may have a callbration dial for it, but the
operator st checks the gap between nip rolers with & feeler
gauge, on the dry side of the adjustable resin dam., Imespective of
eonstruction medium, ensuring proper setup is vital with any
stationary machine-tool in & boatshop—before reinforcement stars
rofling through catahyzed epoxy. Right—Squeegees In hand, two
members of BEW's placement-and-tailorng crew make final touches
to freshly impregnated fabric In the bow of & 40z, while two others
oo the same in the stern, Uitimately, 14 lavers of triaxial glass will
be applied along the centering, joining the hull halves, Personal
protective gear is worn by everyone at BBW working with epoxy.

me 3 barely discernible structural
detail directly beneath us, as we sat
and talked under the housetop amid-
ships. When the 50z prototype was

experienced and educated sense of
structure told him the big hull needed
further stiffening. He surmised that
the topside door we had passed

boat’s engineered resistance to twist
along the sheer. His solution was to
fabricate a pair of tall, wide, light-
but-strong cored composite I-beams,

put through builders trials, Lindsay's  through to board, interrupted the  or webs, insalled as far outboard as
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A still image from a video shot by photog-
rapher Billy Black, featuring MIM Yachts
founder Bob Johnstone driving a 40z to
graphically dermonstrate the boat's
performance in significant seas on differ-
ent headings. The 40z is I50-certified
“Ocean” capable, a major cut above the
“Offshore” rating more typically applied to
powerboats of this size,
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possible in the enginercom, extend-
ing from bulkhead o bulkhead below,
and beyond the break in the sheer at
port and starboard topside doors,
When painted to match the rest of
the machinery space, this structural
element resembled a traditional ceil-
ing down helow,

n a veice-over for a video made

three years ago to market MJM
Yachis, Bob Johnstone identifies him-
self as the founder, CEOQ, and chief
boat driver. His baritone volce is
pleasant, the pacing unhurried. In my
opinion, no elder executive since Lee
lacoeca, or Frank Perdue, has been as
effective selling his praduct,

Johnstone is alone in a 40z, offshore,
in 6'-8'(1.8m-2.4m) seas, driving the
boat at different speeds on different
headings, while Billy Black—who 1ok
the photographs of Boston BoatWorks
for this article—shoots video from a
helicopter, like a door gunner. The
hoat's performance in these conditions
is mesmerizing. And convincing.

Johnswone: *That's me, driving. You
don't see many powerboal companies
showing videos of their boats in
rough water. In fact, you don't sce
any other boats out here today...."

And elsewhere: “When a seventy-

ing like me can drive a 40z from
MNortheas: Harbyor, Maine, to the Cape
Cod Canal alone, in these conditions,
200 miles in eight hours, 2030 miles
offshore, you know ir's easy, and
safe....”

The still frame shown here from a
similar video (shot offshore, in South
Florida waters) provide visual confir-
mation of what Johnstone is describing
in his narrative, His vision for an MM
Yacht—in terms of design, construc-
tion, and performance, without com-
promising any of these three criteria—
sold boats straight through the Great
Recession, as if it weren't there, At
IBEX during each of those painful
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vears (the recreational marine indus-
try is only now emerging from its lon-
gest and deepest slump since the
Depression), Scoit Smith and Mark
Lindsay and Doug Zum would amend
seminars and walk the exhibit hall—
smiling. Because Smith leamed that
while the three of them were at the
show, still another newly buile MM
had sald.

—_—

Wetve come this far in the narmative
without some vital statistics. They're
numbers that Mark Lindsay doesn't
need to look up; the data are in his
head. More impomamt for our story,
these stats testify 1o Boston BoarWorks
being a true production builder—in
wel-pregs—as distinct from the many
shops turning out custom boats by
the same composile process.

Having setled into its new space,
specifically the 35,000 sq ft (3,252m2)
of construction-and-assembly areas,
BBW has seven or eight MIM yachts
under way on the shop floor at any
one time, depending on orders for
different size models in the product
line. The range in completion span
between smallest, a 29z, and largest, a
Slkz, is three 1o six months, As of July
1s1, Boston BoarWorks had delivered
a total of 189 MJMs. Current produc-
tion tempo, according o Lindsay, is
about two-dozen boats per year, or “a
new boat every three weeks.”

Is there a long-range business plan?
“As 3 company we're trying to main-
tain sustainable growth,” he said.
“We don't want o overinflate—and
explode.” Concurrent with building
boats, Lindsay said that among shop-
floor personnel in panicular, he is
attempting (o build-in an awareness
of key precepts guiding quality con-
trol and best practices. (The company
employs 75 overall.)

The success of the MIM Yachts
relationship, coupled with and pre-
dated by BEW's reputation for high-
quality construction, has enabled
Scott Smith and Lindsay to slowly
develop what Smith refers o as a
service-and-supporn component. Mean-
ing, a growing percentage of MJM
buyers have begun returning o
Boston BoatWorks to store, repair,
upgrade, or sell their boats. The phe-
nomenon is by no means rare: several
well-known East Coast yacht yards
provide historical precedent, among
them Rybovich, Hinckley, and Hood
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to name three, This type of after-
market activity helps account for the
physical-plant expansion BBW is
undertaking out back, along the river-
front beyvond the rear door of the
main production spaces.

And does the master builder—the
older of BBW's mvo principals, who
share all operational responsibilities—
have a personal plan? Dare we say it:
retirement? Here too, like his han-
dling of the numbers above, Lindsay

didn't hesitate: *Well-made and
-engineered boats are a valuable con-
tribution. To society, to the economy,
to the advancement of technology.
They're more than just manufactured
‘durable goods.” I've been boathuild-
ing since [ was kid, and still love doi

it. No plan to stop.” &
About the Autbor: Paul Lazdrus s
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