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Top Rigid Enclosure Brands

EZ2CY
Costa Clear
Rainier
4U2SEA
C-Clear enclosures
Seacrylic enclosures

Constantly expanding brands and products
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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® II surface. It is warranted against 
yellowing, breakage, coating failure and loss of light 
transmission and offers improved resistance to 
weathering and forced entry protection.
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Technology
High Standards 

High Quality
Branding
Location
Processes 

Repeatability

What is the key to OUR success with Rigid Enclosures?



2/1/2017

6

Various components make up a 
rigid enclosure

 Tracks

 Fabric Borders

 Clear Plastics

 Zippers 

 Trims, keder, Velcro 

 Hardware

 Glues, threads, and tapes

1. Pattern using traditional methods or digital methods
Canvex and tapes
Paper and pencils
Triangulation
Proliner
Laser

2. Process Patterns

3. Cut fabric components

4. Cut Glass inserts

5. Sew and assemble Fabric Components

6. Glue or bond or sew completed components to Glass

7. Add zippers and tracks

8. Verify to patterns

9. Clean, trim and Quality control

10 Install

Rigid Enclosure Manufacturing Process
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Tracking is part of design

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
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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
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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.
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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
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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
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 If 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. 

No track using Hardware

View of separate Track with zipper attached

Front panel unzips from windshield and flips up to zip to the hard top
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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 
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Acrylic bordered EZ2CY Enclosure for a Sea Ray

Border Fabrication
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Clear Plastics

 Polycarbonates

 Acrylics

 Impact modified acrylics

 High bred Plastics

 Cyro
 ACRYLITE® Resist

 ACRYLITE® UV filtering

 ACRYLITE® Heatstop

 GE
 Lexan™ MR10 Sheet with Margard™ II Coating

 Bayer Chemical
 Makrolon 

 Plaskolite
 Impact modified Acrylics

 Optix

Plastic Sheet Manufacturers
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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

 EZ2CY ™  Plaskolite impact modified acrylic

 SeaCrylic ™  Plaskolite impact modified acrylic

 cool2sea™ Acrylic Cyro heat filtering impact modified acrylic

 clear2seauv™ 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

Branding
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Cutting plastics

Cutting plastics
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Cutting Tips

 Flame polishing of edges

 Sanding edges

Sawing
Router cutting
Laser cutting
Shearing

Manually Cutting plastics
Drag Blade tool
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Removing 7/8” protective film

Drag Blade Cutting Plastics

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
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Draw Glass

Old Carlson Plotter cutter
Prodim Plotter

Aeronaut Plotter Cutter

Rhino Cad Software
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Cutting Plastics

G‐Code

 Is 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.
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 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.

CNC

Z‐Axis 
Driver

Vacuum Hold 
Down 

Controller

Cutting 
Tool

Spindle

Vacuum Purge 
Valves

CNC cutting
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Bonding Plastics

Bonding dark colored fabric 
borders applies to this 
situation also

Tervis tumblers are 
joined with this method

• Structural adhesives
• “Super Glue” adhesives
• PUR adhesives

Heat forming Plastics

Bending 
Polycarbonate
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Glue Types

 “super glue” family

 Two part Structural adhesives

 Pur systems

 Air caulk guns

 Squeeze bottles

 Hot glue guns

 Various mixers

 Tip otions

Gluing process
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Assembly Process

Zippers, Trims, and Hardware

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

Zippers sew on inside face
Zippers measure 1 ½” 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 1 1/4 inch 

is not sewed down. Making it easier to zip panel into place
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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.
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Velcro applications

 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

Keder tensions
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Threads

 Life time threads is standard

 Sewing Polycarbonate

Fasteners and Hardware
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Tapes

 Rainier uses bonding tape 
to adhere plastic to fabric

 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.

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)

Designing Rigid enclosures
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Simple Technology makes a great sales and design tool

Simple Technology can “visualize” for your customer
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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

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

additional track screwed to the ceiling
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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

Digitizing Traditional Patterning
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Digitized “Old School” Pattern

3D Patterning

Occipital Structure Sensor

3D Disto Laser Templator
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Open the default 
CAD drawing and 

begin importing dxf 
files from the 

project directory. 
DXF, or Digital 

Exchange Files, are 
format files the 
Proliner uses to 
store the original 
measurements and 

are the most 
common currency 

among CAD 
systems. Multiple 

drawings are always 
referenced by 3 
point triangles of 
the same points to 
maintain relative 

positions.

DXF: Insert files into CAD

Manipulate the 
files with 

reference points. 
Multiple files on a 
single location  

benefit 
construction with 
many custom 
requirements.

Combine files in CAD environment
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Assemble DXF files. 
View and position 
for line of sight.

Full Wireframe Assembly of DXF files in CAD

Begin drawing part 
contours. Trace and 

clean up 
measurements to 

uniform appearance. 
Here we trace the 

contour to the end of 
each panel at the top.

Trace top border panel contour
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Finish contours on 
bottom.

Trace bottom panel contour

Here is where 
the CAD 

environment 
takes off. We 
use a surface 
command to 
follow the two 
contours we just 
made on top 
and bottom.

Sweep 2 contours with a surface
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Here is our first 
surface representing 
the area we wish to 

cover.

First surface created

Now we want to set 
our borders and 

determine our glass 
structure. 

We want a nice 
straight field of 

vision. We begin by 
drawing 

orthographic lines 
from the edges of 

the surface 
contours. Then we 
“Project” this line 
across the surface.

Project orthographic (straight) lines onto the curved surface
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Once we have these 
borders projected to 

the surface, we 
want to unroll this 
contoured surface 
to reveal what the 
2D pattern will be in 
its final assembly.

Unroll surfaces with projected contours

Now that we have 
our surface and our 
border lines in a 2D 
pattern, the next 

step is to turn it into 
basic line drawings 
for pattern making. 
We do this by taking 
a “Silhouette” of the 
unrolled surface.

Silhouette of unrolled surfaces
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Now we just delete 
the unrolled surface. 
Here you can clearly 

see the top and 
bottom borders 

with the projected 
contours 

representing the 
visible glass lines.

Remove the unrolled surfaces

Using our EZ2CY standards 
we can now generate the 
verticals for zippers. Each 
component type has its 
own standard for stitch 
and cut lines to result in 
our finished product. 

These standards not only 
help in processing, they 
insure the strength, 

quality, and durability of 
the enclosure.

Final assembly
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The parts and the 
individual glass are 
then nested to 

maximize 
fabric/glass use.

Nest parts and glass

After laying out the 
fabric onto our 

plotting table and 
turning the 

vacuums, and 
converting the 

nested CAD file into 
a .uc plot file 

readable by the 
plotter/cutter 

software, we need 
only to hit the plot 

button.

Export to plotter/cutter
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Cut out and draw parts and matches

 Tensioning

 Off sets

 Upper Borders

 Lower borders

 Vertical Borders

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

 Hardware

Developing Standards
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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
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Standards
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 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 ½”

Other Standards
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Border vents offer nice air flow solution
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Complex cutouts even have standards 

½” clearance from opening to glass cut 

Border Vents in 54 Viking
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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

EZ Vent 
Standards



2/1/2017

53

EZ Vent in 27 Albury
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76’ Horizon EZ2CY Enclosure Interior

76’ Horizon EZ2CY Enclosure Perspective 
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Bahama 41 EZ2CY

Bridge master or other glass 
Inserts Options
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Bahama 41 EZ2CY wrap panel

59’ Marquis EZ2CY/Strataglass Enclosure Interior
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59’ Marquis EZ2CY/Strataglass Enclosure Map

45’ Viking Sportfish EZ2CY Enclosure Front
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45’ Viking Sportfish EZ2CY Enclosure Map

45’ Viking Sportfish EZ2CY Enclosure Aft 
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Johnson Motor yacht Enclosure Map

Johnson Motor yacht Enclosure Interior 
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Johnson Motor yacht Enclosure Perspective

Finished Enclosure Inside View
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Finished Enclosure Outside View

Good Luck and Happy 
Sewing

Thank You


