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Top Rigid Enclosure Brands

EZ2CY

Costa Clear

Rainier

4U2SEA

C-Clear enclosures
Seacrylic enclosures

Constantly expanding brands and products

e "
Often Imitated
Never Duplicated

TZ2CV Enclosures - = |
Acry [1C
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QU2SEA
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FERRARI#

Tenara.

SEWING THREAD

Lexan MR-10 sheet is mar- and graffiti-resistant. It
combines the impact strength of LEXAN polycarbonate
with a proprietary abrasion and UV-resistant
MARGARD® Il surface. It is warranted against
yellowing, breakage, coating failure and loss of light
transmission and offers improved resistance to
weathering and forced entry protection.

C-Clear Fnclosures
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E%;as ,LLC. .
SeaCrlic

Yacht Windows

What is the key to OUR success with Rigid Enclosures?

Technology
High Standards
High Quality
Branding
Location
Processes
Repeatability
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Various components make up a
rigid enclosure

* Tracks

* Fabric Borders

* Clear Plastics B e g
* Zippers = L LN 7=
* Trims, keder, Velcro ;

* Hardware i '

* Glues, threads, and tapes

L Pattern using traditional methods or digital methods
Canvex and tapes
Paper and pencils
Triangulation
Proliner
Laser
Process Patterns

Cut fabric components
Cut Glass inserts

Sew and assemble Fabric Components

. Glue or bond or sew completed components to Glass

Add zippers and tracks
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Tracklng is part of design

EZ2CY Standard
Track Extractions
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STAINLESS TRACK ENDs
»  Fits 1o the end of Coasta Track to prevent keds puliing oul under load
«  Apprximately 2 inches long

Today selection of Tracks
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Single internal screw Track is
most popular track

Single Track mounted to Windshield

Notice how the track is heated to form the curves on this windshield




Track to Track installation

Notice how this track is mounted to the top and sides and the
enclosure panel is formed to fit snug against the fiberglass

EZ-100 T Track

Great for top mounted track on a top perimeter pipe
(the enclosure hides the screws)
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PVC Plastic Pipe Cutter

PVC Pipe cutter found in Home Improvement stores. Cuts
PVC Track very easily

Track to Track Enclosure

10
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Triple Track in use

Here the side panel is slid open

Triple Track Being Used

Notice that the track is one long piece the door panel is inserted into the outside grove and the 2 side

panels are in the inside grove. Allowing the door to slide open or the side panels to slide open.

11
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Side view of Double Track

Inside of this track is concaved to fit onto the aft rail of the boat. You drill and screw it to the
Stainless Rail. Also you can mount this track to the ceiling so that the enclosure hangs down.

Track to Track Enclosure

Tiara Yachts with Double Track at top and single Track on
the bottom so door slides open

12



Double Track mounted to Rail

View along the aft with Double track mounted to rail making it
possible to remove aft upper panel and leave the lower panel in
place

Tiara Yachts Built in Track

Tiara Has built their windshields with a track built into the
windshield as one piece

2/1/2017
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* |f you want a zipper secured to windshield without
track. You can make a snap in place flap with weather
striping and zipper sewed to it.

View of separate Track with zipper attached

Front panel unzips from windshield and flips up to zip to the hard top

2/1/2017
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Fabrics for enclosure borders

*

Traditional Coated Vinyl
Coated vinyl hybrids
Laminated vinyl

*

*

*

Acrylic Fabrics

*

Polyester Fabrics

*

Miscellaneous Industrial Fabrics

Coated vinyl fabric EZ2CY/Strataglass Enclosure

15



Acrylic bordered EZ2CY Enclosure for a Sea Ray

Border Fabrication

2/1/2017
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Clear Plastics

ition Guide

* Polycarbonates
* Acrylics

* Impact modified acrylics
* High bred Plastics

PLASKOLITE, INC.
1-800-848-91

24

Plastic Sheet Manufacturers

Cyro
#* ACRYLITE® Resist
* ACRYLITE® UV filtering
* ACRYLITE® Heatstop
* GE
* Lexan™ MR10 Sheet with Margard™ Il Coating
* Bayer Chemical
* Makrolon

+ Plaskolite

* Impact modified Acrylics
* Optix

¢ maxkrouon

2/1/2017
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*

*

*

*

*

*

*

*

Plastic sheet distributors

E-T Plastics

Plastic Supply

Laird Plastics

Piedmont Plastics

Total Plastics

Emco Plastics

Interstate Plastics

Other Industry specific distributors

Branding

«  EZ2CY™ Plaskolite impact modified acrylic

# SeaCrylic™ Plaskolite impact modified acrylic

# cool2sea™ Acrylic Cyro heat filtering impact modified acrylic
# clear2sea,,™ Acrylic Cyro UV filtering impact modified acrylic
* clear2sea™ Cyro impact modified acrylic

* Rainier ™ Polycarbonate MR-10 polycarbonate

# Ranier ™ Acrylic Cyro and Plaskolite impact modified acrylics

# C-Clear ™ Polycarbonate Makrolon and MR-10 polycarbonates
# Costa Clear ™ Plaskolite impact modified acrylic

2/1/2017
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Cutting Tips

BAND SAW BLADE DESIGN

1+ B1Zteeth

| o +Sawing

* Router cutting

MAKROLON® Table +* Laser CUtting
Polycarbonate Sheet .
. rﬁrL——A*. *Shearing
Fence
J * Flame polishing of edges
Feed Direction
o J * Sanding edges
Router Bit Fence ™~ ‘

Manually Cutting plastics
Drag Blade tool

s

2/1/2017
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Removing 7/8” protective film

IMPORTANT NOTE: When cutting it is very
important not to chip or make a cut into the
panel that will be used. If a section is only
38" you will still need to make the cut clear
cross the 4' sheet of acrylic. Chips or cuts on

the edge of a panel can eventually find there
way to crack the whole panel. The chip or
cut can easily be cut off and that piece used
for a smaller panel

2/1/2017
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Draw Glass

Aeronaut Plotter Cutter

Rhino Cad Software
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L s i3 Latest tmactnes. [ - @ [ 3 o
Rhino Madeling tools for designers

Home | Gallery | Downlaad | Lales | Supgort | Traimeng | Beiosroes | Language
2

N

To he an eifective designer today, youneed O 1~

Try Shine Paeet i ik
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Far randening, snimatisn, drafting, sngineening,
anelysis, and mamAactnng of EELLIA.
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reare. Aceurstely madel any shase peu ean
imagie.
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Cutting Plastics

MecSoft Corporation

# |s an array of numbers that can be
considered to be the coordinates of a
graph and they control the speed and
movement of the cutting tool. This
way the computer controls the cutting
and shaping of the material.

#  Picture on right shows the G-Code that
was written in order to cut an
Electronics Panel from 3/16” aluminum

# Much like the canvas world G-Code has
come a long way with the help of new
technology.

2/1/2017

23



*

Vacuum Purge
Valves

Means Computer Numerical Control.
That means a computer converts the
design produced by Computer Aided
Design software (CAD), into numbers
or (G-Code).

The pictures to the right shows one of
our current CNCs along with its various
components.

Spindle

Vacuum Hold
Down
Controller

Z-AXis

Cutting
Tool

Driver

2/1/2017
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CEMENTING/FASTENING

Cementing PLASKOLITE acrylic sheetmustbegin | .
with well machined parts. A square fush fit, without ‘ |

using excessive force, Is required to produce a

strong, attractive |aint and to minimize the chance s
of “blushing”. Cementing should be performed at .

ULTRASONIC WELDING

room tempersture In a well ventilared area. A low e Sonlc welding: the use of electrical energy that
humidity environment will prevent cloudy |oints. Is converted to mechanical vibration to melt acrylic

Parts to be bonded should not be flame or buff sheet, can be used to press parts together.

polished.

TYPES OF CEMENTS

Solvent cements - Water thin solvents that soften .
e s o evaporste. alloving the » Structural adhesives
Mixed solvent cements - Solvent cement

thickened with an aciylic polymer to slow cure times, M “Super Glue” adhesives

and fill small voids.

Folymerizable cemens - Methyl methacryiate * PUR adhesives

monomer and a catalyst mixed to produce a cement
for strong, long lasting museum quality joints.

ADHERING TO OTHER MATERIALS

‘Care must be taken when attaching PLASKOLITE
acryllc sheet to other substrates. Different

Bonding dark colored fabric oSt of hermal expansion st oetveen the
i i the bond. To overcome the Inherent stress alon,

borders applles to thls the Joint, keep the dlmmdon‘ofﬂmi;::sm ar:

Sltuatlon also as small as possible, and use elastic cernents that

remaln fiexible, such as caulks, polysulfides and
rubber based adhes|ves. Pressure sensltive, double-
faced tape, depending on the end use, may also be
sultable for Jolning acrylic to other materials.

THERMOFORMING
PLASKOLITE acrylic sheet Is heatsd to its

s s forming temperature, placed over a mold, creating
H ea O m I n a S ICS i gt seal. Vacum I crewin hretigh the mold.
pulling the sheet tot. Gnce the part takes the shape

af the mold, It Is slowly cooled, then released.
Typical for signage, Figure 20 shows a method for
low velume production. The acrylic sheet Is heated
while on the mold, vacuum applied. Angle iron
presses out any webblng or wrinkles on the flange,
and prevents any vacuum loss durlng cooling, Since
the sheet Is not clamped In this method, allow for
shrinkage In the machine direction.

FORMING

COLD FORMING

A bend In PLASKOLMTE acrylic sheet can be .
accomplished without applylng heat. A minimum Be nd I n
radius of 200 times the thickness of the acryllc Is

required to avold stress cracking.

Une senDiG Polycarbonate

Line bending Is a method of forming a sharp Figure 20
‘bend In the acryllc sheet. The radius of the bend can
be controlled by adjusting the width of the heated
area. Routing a V-groove Into the acrylic prior to

100" to 375" thickness

bending will produce a very sharp bend. Heating ST
elements such as nicrome wire, Infrared, rods, or PROPERTY OPTI 5G
wide strips can be used. Heat the area to be bent mal forming mp. 320F
10 a pliable state then place the sheet In a fixture to Eu—,nmmmpmw FOIEE
cool (See Fig. 18 & 19). Fizating fime TTOmin.
(two sided Infrared)
Tooling time_ EAmin.
Cptimal mold temp. T
Free shrinkage at forming femp.
Machine direction 1-3%
Transfer Direction o

DURAPLEX IMPACT MODIFIED ACRYLIC
THERMOFORMING CONDITIONS
.100" to.375" thickness

PROPERTY.
Opfimal forming emp.
Forming temp. range
Fieating time

(two skdled Inffared)

2/1/2017
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* “super glue” family

Glue Types

*

Air caulk guns

* Two part Structural adhesives * Squeeze bottles

* Pur systems

*

Hot glue guns

*

Various mixers
* Tip otions

Gluing process

2/1/2017
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Assembly Process

+» We only use YKK zippers currently
+»+ All Hook and loop is polyester
+» Preferred hardware is Snap Fast for hinge ups

27



Zipper Details

Zippers sew on inside face

Zippers measure 1 2" wide

The center of a zipper is not the tooth edge
Side zippers start on track fold

Bottom zippers start on side finish

Side zippers zip towards bottom

Bottom zippers zip towards aft

Male zippers hold a pin, female zipper has
slider and box

Male zippers pin right, female zippers pull left
Male zippers hold an 1/8” rope

Zipper sewed to the bottom

Zipper is double stitched to the bottom of the enclosure panel. Notice the beginning 11/4 inch
is not sewed down. Making it easier to zip panel into place

2/1/2017
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Pull Cords for the Zipper Sliders

We use all non-locking sliders on enclosures

Track to zipper snap application

This is becoming more popular when you convert a enclosure panel
that originally had snaps to windshield.

2/1/2017
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Velcro applications

_—

Keder tensions

* No take up: edge of bead aligns with finish
* Quarter bead: half of half of bead aligns with finish
* Half bead: the center of bead aligns with finish

30



Threads

+ Life time threads is standard

* Sewing Polycarbonate

Lo

2/1/2017
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* Rainier uses bonding tape 3IV™ VHB™
to adhere plastic to fabric RP permanent

* We use bonding tapes to
adhere tracks to boats

Rainier Bonded Windows are constructed using
our patented bonding and construction process
that has been used and improved for over 10

years.

Designing Rigid enclosures

Rigid enclosures are different than soft enclosures
* Semi rigid does not roll up they can lift up or slide open
* Semi rigid windows cannot flex around extremely tight radius

* Hard coated polycarbonates have max radius to not fracture
protective coatings (causes crazing from UV over time)

2/1/2017
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Front Panel off bimini unzipped & Flipped Up

Front panel secures to the top by means of straps & D rings that
hook to the Frame

= AR RARARECANE
\__—; EEES
. Y

Center Panel secured to Ceiling
Panel is unzipped at the bottom & zipped to the ceiling and
additional track screwed to the ceiling

2/1/2017
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Where does Technology fit with

manufacturing rigid enclosures?

* Traditional patterns get digitized

# Digitizers get 3D patterns

# Digitized or 3D patterns get
developed into component
patterns through Cad software

* Clear materials get cut by CNC or
by Plotting and Cutting

* Fabric components get cut by
Plotter cutters

* Assembly sheets help efficiency

* Repeatability provides future
revenue stream

2/1/2017
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PHOTOMODELER DIGITIZING KIT

» Quickly digitize 2D & 3D patterns

» Stores patterns in JPEG

* Stores patterns in PMR after digitizing

= Export multiple CAD file types (. 3dm, .dxf, .3ds, wrl, .obj, .txt)
= Take photos of stored physical patterns and get rid of clutter

1. Manually take a phota 2, Store Phatos automatically in hard drive
- Flatten Pattern - Optional, manually store into compact disc or
- Take Phato Thash drive

Photo Digitizing Kit $3995

Faor Further information Please Contact Carvvas Designens inc. Telephons (561-848-2111) Website www.canvasdesigners.com

2/1/2017
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Digitized “Old School” Pattern

N
X - N\

Preliner 8 with IPT (Used to measure around corners)

Occipital Structure Sensor PRODIM

2/1/2017
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DXF: Insert files into CAD

T T g e e————

PrEeae -w=30000. @Lud=FQRoT4 2

POTREEERE

IVO0V0 @0 FQYDOTe . 2

Manipulate the
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Full Wireframe Assembly of DXF files in CAD

% el

15 THA LT

Eaa

(3

Ui, OS]

Trace top border panel contour

30000 OLE=FQB0T4e 0

2/1/2017
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Trace bottom panel contour

bufal TRELICTSTY BT~

BUQ0Y . B0 FQDOTH . 0

e Y
+ T re Q2L O ERREERLE Y

2/1/2017
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First surface created

- Wb eros
e

50000 ALI—FQBOS4 LD

ERRZERE Y

Project orthographic (straight) lines onto the curved surface

=

- ee=30000 SLI- FQBOT

Now we want to set
our borders and
determine our glass
structure.

=5 naTE

Ll LLICTNY BN

AEEE

2/1/2017
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Unroll surfaces with projected contours

=g

7 ¥

[ F LS
R BT N bR Bl

Sy

e b s P =

PRrEeap-s=30000 (@L0-FQgooTs 0

Now that we have
our surface and our
border lines in a 2D

42



Remove the unrolled surfaces

Using our EZ2CY standards
we can now generate the
verticals for zippers. Each

U, 0601

2/1/2017
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Nest parts and glass

After laying out the
fabric onto our
plotting table and
turning the
vacuums, and
converting the
nested CAD file into

74-003Parts.uc

Wi ¢ LTI RS e Ca D e S

2/1/2017
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Developing Standards

* Tensioning
Off sets
Upper Borders

*

*

*

Lower borders

*

Vertical Borders

*

Options (vents, EZ vents, extended welts etc.)

*

Hardware

45



Black line is the edge of the bottom track from your pattern when sewing the
bottom Keder with the zipper attached place the bead half way into the track line
this will tension your enclosure panel, making for a tight fit when you zip it to the

track at the bottom

2/1/2017
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Standards

Border Sizes

g
L PO
i Top Border : ;
Sl ~e .
n . 3 v
E
]
S5 4
EZ2CY 2
[0 - T BO1]
y : - T, y
3 Bottom Border 2

Extended Welt

Bottom s to ek
| Battomn oweriaps the Bxtended Walt by 1/8" to cower tha Loop.
- Standerd Extnnded Wal gain o bottam thet covars the extars/on.

Exposed Extended Welt

Drevn By: Greg
Drowing: E 2

.
s e | O e Sl i )

Extended Weit

Kader

o
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Other Standards

* Phone booth enclosures get double sliders

* The bottom zippers of angled sides start on glass cut
line

* when you have track on a vertical the offset
standards are the same as a bottom track

* The minimum distance between a cutout and the
glass cut line is 4”

Standard 3 Sided Viking Enclosure

L, 1404 Fabric: 8 yde Snow Whits Stamaid |orwvna: E 80-125

48



3 Sided EZ2CY Enclosure.

[Cuitnemen: ot Stalupsi

Saquars Faet: 282

[Fabeic: 10 yds Snow White Stamoid Deamieng: € MIL 140 |.

[Glads: 94" x & & 2 5 x 107 Sty Dewmn Bby: Grag

- |Rev: 4711708

st
Standard EZ2CY Borders |

- Grean Bic arw tha standard sans for Shamaid plathing.
- hatary

Dupt. bor Stamasd. Standand wides sew cut for Susbeuls.

Bl i 4 L ot Bt Pl B

A U smam s e o e e (T R

Z* Extra Cutoff

Trach Feid

Wak Bochat Enich

Top Border

1+
"
—

I
_g_l

WO R LT

EZ2CY

Fold Sver

=T

* Extra Cutoff

Staan Lina

Glaen St Line

Olasa Sttch Lina.

Bottom Border

7 Extra Cutoff

A 1T pna st Vo anbe bkt s (B8
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R 4711708 Notes
Battam rips 1o Extended Wl

Exposed Extended Welt

2482101

Welt by 178" to

g overtags
 Standard Extended Welt gets & bottom that covers.

caver the Loog,
the extenion,

Bottom 23
z z
| ¥ i
Cu‘lm Clnauﬂ'
L PP .o S N
== Zpper Teeth
1 £
I Tipper Tops Fdge 1
'}l Outwade Seam Allowante
I]1 Ingade Seam Allowance
i Zioper Teeth
e
MPTURERGRTG I L, T EEEN
Extended Welt
Keder

I}Z Outsado Seam Allowance
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Complex cutouts even have standards

¥2" clearance from opening to glass cut

Border Vents in 54 Viking

2/1/2017
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EZ Vent Options

Comes from the Aviation business
Easy to install

Provides directional air flow
Extremely water repellant

Blends because its Clear

Albury 27 EZ2CY

| 1 me| -I:Lonp !
' aaszqg} ‘54 | ﬁszqft &Eg-: g s::;rFt \
/ I || By > EZ2CY N

Qlld e Do EZ Vent
' 1

/\ T : Standards

_t?_ﬁl Cessna Vents” -;::I
) E___“ZE'L-%._JE_“T 39 19/30 o o
| '.\I l\
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EZ Vent in 27 Albury

Stybe: Standard Viking

oo =
Corwertitie 60-125 | "
Bescrption 1.

Standard Viking Enclosure

Custamer: Palm Beaeh Tewers [Square Feet: 136

Fabric: 8 yds Snow White Stamoid [Drawing: E 60-125
orawn By: Greg
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76’ Horizon EZ2CY Enclosure Interior

76’ Horizon EZ2CY Enclosure Perspective

2/1/2017

54



Bahama 41 EZ2CY

Bridge master or other glass
Inserts Options

o

2/1/2017
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Bahama 41 EZ2CY wrap panel

59’ Marquis EZ2CY/Strataglass Enclosure Interior

2/1/2017
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59’ Marquis EZ2CY/Strataglass Enclosure Map

e lJ‘ ]
- - e -
Y = t
\'..__\ i = Yy
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E = ez, |}
— + [ _—
1 e | [ .-
o —— <44
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| aFT .
il
| Bl
g i,
- e |

45’ Viking Sportfish EZ2CY Enclosure Front

e

e




45’ Viking Sportfish EZ2CY Enclosure Map

45’ Viking Sportfish EZ2CY Enclosure Aft

2/1/2017
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Johnson Motor yacht Enclosure Map

D 4/R08
Cusmormer: Johnsan Yacnes

ot Motorysht
Make: Jobnson

Name: Nobde Monarch

Job Type: 3 ided EZICY Brcosure

Naozes
Take up 1/2 bead on side panels and 1aper & olf 1o
othing bofort TG Cuater P

Johnson Motor yacht Enclosure Interior

2/1/2017
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Johnson Motor yacht Enclosure Perspective

Finished Enclosure Inside View

2/1/2017
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Finished Enclosure Qutside View

Thank You

2/1/2017
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