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BUILD A CUSTOM CANOPY

A step-by-step guide to building a weather-tested cover that protects your boat from the
elements and lets you work onboard sheltered in relative comfort.

STORY AND PHOTOS BY SUSAN CANFIELD
ILLUSTRATIONS BY GUY DRINKWALTER

Tools

* Tape measure, 3m & 15m (10’ & 50)
¢ Chalk line

* Colored chalk sticks

¢ Permanent markers

* Tubing bender, 3/4"

* Tubing cutter

* Drill, 12V 9mm (3/8") cordless

* Drill bit, 5.5m (7/32")

* Tap, 1/4"-28

» Screwdriver, phillips

* Socket wrench with 12mm (1/2") deep
» socket

* Stepladder

* Torpedo level

* String

* Knife

* Lead sinker

If you live in an area where boating
is a seasonal activity, covering your
boat for the winter should be a no-
brainer. A good cover pays for itself
by preventing damage that occurs
when a boat is left uncovered: gel-
coat weathering and cracks, deck
leaks and delamination, water-stained
interiors, corrosion, mildew and rof.
Most often, a winter cover is tightly
fitted to the boat to keep the cover
material from flogging itself to death
in high winds. Often, you can't work
on the topsides when the cover is fit-
ted or move around on deck freely.
Ventilation under a winter cover is
usually limited at best.

Before starting phase two of my
22-year-old boat's ongoing overhaul,
I built a working cover frame that
allows unfettered access and excel-
lent ventilation. It's shrinkwrapped
extended canopy is tall enough that |
can work anywhere on deck (rein-
stalling deck fittings and varnishing)

under each vertical support.

(top) When it comes to a weatherproof working
cover, it doesn’t get much better than this. (bottom)
White shrink-wrap was my cover of choice. It lets
in plenty of light, provides shade from the hot sum-
mer sun, and sloughs off rain and snow. If [ want to
work at night, I can clip a couple of lights to the
cover frame and the white shrinkwrap becomes a
big lampshade. Note the wood blocks positioned

and wide enough for access fo the
caprails {varnishing) and topsides
(paint touch-up).

Having used the Kover Klamp
(KK) framing system to support my
boat's winter cover for many years, |
knew | could build an extended-
canopy frame using the same compo-
nents. The greater challenge was to
make the new frame freestanding,
since |'d removed my boat’s lifeline
stanchions during overhaul. In the
end, | accomplished both objectives.
The extended canopy, in particular, is
a great improvement over the stan-
dard boat cover frame and one well
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worth the additional complexity and
expense involved. A freestanding
frame, on the other hand, is rarely
needed and adds considerable
expense. It also requires alternative
anchor points (in lieu of lifeline
and/or handrail stanchions) so that
the frame can be secured fo the deck.
The standard KK boat cover
frame (Figure 1) uses 19mm (3/4")
electrical conduit (EMT) held in place
with patented steel clamps (Figure
2). It's like Tinker Toys on steroids!
While a KK frame costs more than
one made of wood, it's far easier to
work with, stores compactly and is



Figure 1

The standard Kover Klamp cover frame is anchored to a boat’s life-
line stanchions or deck railings.

Kover Klamps are designed to hold
19mm (3/4") 1D electrical conduit
(EMT) at any desired angle. A rubber
tab between the clamp’s two metal
plates grips the conduit, a single bolt
locks everything in place. Assembly is
easy with a socket wrench.

certainly economical in the long run.

If a standard frame meets your needs, you can simply
refer to the KK website (www.koverklampframes.com),
their printed materials and the instructional video included
with their boat cover kits. If you're inferested in building
an extended-canopy frame, that may or may not be free-
standing, a “how-to” guide is provided below.

Design
Weather must be the first consideration when developing
a design and choosing materials for a boat cover. On
Chesapeake Bay, where | live (and boat), winds typically
range from calm fo 15 knots. Violent thunderstorms can
produce wind gusts of up to about 50 knots. Fortunately,
hurricanes are infrequent. One winter, we may get 1.8m
(6') of snow, the next virtually none. | chose a frame
design (60° slope) and cover material (shrinkwrap) that
readily shed snow and ice. In the event winds over 50
knots are forecast, I'm
prepared fo remove
the cover.

Defermine the
length of your frame’s

Figure 3

-
|

fiTiﬁ 0 L

S Rib W1
AN |
4|5 Between Ribs

i

D
e

4 Rib#2

-4
\WM
s

L\ The author’s 12m (40
—t—l ! Riba3 :

| \*® extended-canopy frame
(overhead view). Rib #1 is

{1 \
"_'_“.I’““_—.-._:-I- Gunwale
2|

| |

——1 | Rib #4 aft of the bow, rib #8 is
\ l; - sun 30em (12") forward of the
L L — stern. Pocket braces keep
= i | the ribs parallel with each
( = "™ Gther and prevent the
| |I . ] cover material from pock-
| -' 18+ oveshang foracesss  €1ING between ribs. The
E T e pocket braces extend from
v A J the first to last rib,
7/ halfway between the
SNy e ridgepole and the bend of

the rib legs.

The Shrinkwrap
Superstore

Dr. Shrink, Inc.

Look to Dr. Shrink, Inc. for the
most innovative supplies and
progressive ideas in shrinkwrap
today. We go the extra mile with
new first-class products, excellent
service, aggressive pricing and the
best installation advice around.

Go with the best, go with

Dr. Shrink, Inc.

(800) 968-5147

Fax (231) 723-9586
www.dr-shrink.com
drshrink@dr-shrink.com

For product info go to www.diy-boat.com

Mention this ad for 10% discount

For the finest in Stainless Steel Craftsmanship
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Custom Work Specializing in:

NG,
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Cleans - Polishes * Protects

b/ :Safe on all metals
TR e *Cleans & deoxidizes fiberglass
= *Remove cloudiness & minor

scratches from Plexiglass,
Eisenglass & Lexan

"This stuff works better than
anything I have used on my boat!"
Bob Bitchin

800-714-6063 WWW.mppros.com
Metal Polish Pros
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Figure 6

Figure4 : _ _ stanchions or railings, rib

Rib spacing and spans. The author’s canopy frame is 12m spacing must correspond. If

(40) long; her boat’ length on deck is 11.2m (37°) adjacent stanchions are

(CL=Centerline). more than 1.5m (5') apart,

Stafion? | Distance | Distance Plus18" | however, add a floating rib
FromBow | (L-Gunwale Overha in the middle. If the frame

] 1§ 5" % must support heavy snow

2 3 4 8 | and/or ice, space the ribs at

3 1" 15 7% | shorter intervals. My frame,

4 16' 68" 86 | for example, is freestanding

5 2" 68" 86 | with ribs 1.5m (5') apart

[} 76' 66" 8" | (Figure 3). Measure the dis-

7 31" 55 73° | tance between gunwales at

8 36 k73 500 | each rib station. Divide by

two fo obtain the cenferline-
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extended canopy. Verify your boat'’s
overall length on deck (LOD), typi-
cally listed in the manufacturer's spec-
ifications, by taking your own mea-
surements. Then add the desired over-
hang at bow and stern. Example:
since my boat's LOD is 11.2m (37'),
and | wanted its working cover to
extend 45cm (18") beyond the gun-
wales, my canopy frame needed to
be 12m (40') long.

Determine the number of ribs,
their spacing and spans. How many
ribs will be needed to support the
canopy? If the canopy's vertical sup-
ports will be anchored to the deck

Figure 6 Equal distance
arcs drawn
from points A & B

Rib station

auluslua)

To accurately draw each rib perpendicular
to the centerline, first draw short intersect-
ing arcs using a string and chalk that are
equidistant from two points along the cen-
terline. These points must be equidistant
from and on opposite sides of each rib sta-
tion. Finally, draw the perpendicular line
(rib) so that it extends through the rib sta-
tion and intersecting arcs.

to-gunwale distance, and
then add the desired amount of over-
hang. Record your calculations as
shown in Figure 4.

Determine the desired rib leg
height. Don't make your cover frame
any taller than it needs to be as
height creates windage, a disadvan-
tage when the winds blow. Since I'm
160cm (63") tall, a rib leg height of
1.6m (63") makes it easy for me to
move about on deck.

Construction

An extended-canopy frame is far eas-
ier to build on a level surface than on
deck. Lacking a suitable paved area
near my boat, | used a neighborhood
tennis court during the off-season. But
| then had to disassemble, move and
reassemble the frame at my boat.
Fortunately, the disassembled frame
and all its components could be trans-
ported by car in a single trip.

Draw the canopy frame in over-
head view. Using a chalk line (flores-
cent colors work best), mark the cen-
terline of your canopy frame on a
level paved surface. With a tape
measure and colored chalk, mark
each rib station along the centerline.
Next, draw each rib perpendicular to
the centerline (Figure 5). Put an “X"
at the appropriate centerline-to-gun-
wale plus overhang distance in both
(port and starboard) directions along
each rib. Use the chalk line to mark
the canopy’s skirt. Connect the X's at
the end of each rib moving from bow
to stern, then back along the opposite
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Rib Construction: Place two rib legs on
your chalked pattern. Align the rib arch
with its center on the pattern’s centerline
with the rib legs. Mark and cut the conduit
where the arch and legs overlap (about
20cm/8" above the bend). The measure-
ments given here are for rib #1 in the
author’s frame.

side.

Assemble the longitudinal ele-
ments. Connect lengths of EMT with
KK couplings (standard EMT cou-
plings lack the strength needed for
frame construction) to form the ridge-
pole. With the tubing fully seated in
the coupling, drill and tap the conduit
to accept the sefscrews (6mm x
1.0mm). If you don't have a metric
bit and fap, you can use a 7/32" bit
and a 1/4"-28 tap. Ensure that all
the setscrews face in the same direc-
fion so they can be oriented away
from the cover.

If you're building a freestanding
structure, you'll need to separate the
assembled canopy frame into selfsup-
porting modules for installation on
deck. | separated my boat's canopy
frame into five selfsupporting sec-
tions: threelegged bow and stern sec-
tions, and three fourlegged rib pairs
(2-3, 4-5, 6-7). Ensure that your
ridgepole’s couplings fall where
needed. If your frame's vertical sup-
ports will clamp to deck stanchions
and/or railings, coupling location is
not an issue.

With the ridgepole (and cou-
plings as appropriate) correctly posi-
fioned on your pattern, use a broad



tipped 12mm (1/2") permanent marker to mark each rib
station, circling the EMT. Assemble both pocket braces in
the same fashion, however, you needn’t mark the rib sta-
fions. Don't worry about cutting the ridgepole and pocket
braces fo their proper length; just set them aside for now.

Next, assemble the canopy’s skirt. Bend and connect
lengths of EMT fo conform fo your pattern. Remember fo
position the couplings for modular installation if you're
building a freestanding frame. Drill and tap the tubing at
couplings. Finally, with the assembled skirt lying on your
pattern, use the broadtipped marker to indicate where
each rib leg should land.

Draw the rib patterns. In a clear areq, use your chalk
line to make a straight line longer than your canopy's
longest rib span including overhangs. This is the baseline
used for rib construction. Starting in the center of the
baseline and working in both directions, mark the center-
lineto-gunwale (without overhang) distance for rib #1.
Next, draw lines perpendicular to the baseline at the cen-
ter point and gunwale distances. Then mark your desired
rib leg height above each gunwale, and desired over-
hangs along the baseline (Figure 6).

Assemble the ribs. Using a separate length of EMT for
each rib arch, mark the center and bend 60°. Using a
separate length of EMT for each rib leg, mark the desired
height and bend as needed to fit your pattern (approxi-
mately 50°). Placed a pair of rib legs on your chalked
pattern as shown in Figure 6. Then align a rib arch with
its center mark on the pattern’s centerline with the rib legs.
Mark and cut the EMT where the rib arch and rib legs
overlap (about 20em/8" above the bend).

Join the rib segments; drill and tap for the setscrews.
Again, ensure that the screw heads face inward so they
won't poke holes in the cover. Repeat this process for
each rib. Use a permanent marker to draw lines around

each rib halfway

: between its cen-
ter and the bend
in each leg.
These are refer-
ence marks for
the pocket
braces that will
be fit later.

(above) Frame assembly on deck .-E:‘
requires a minimum of tools (from
left): torpedo level, tubing cutter, tap
wrench, Phillips screwdriver and socket wrench with 12mm (1/2")
deep socket. A canvas waist apron provides pockets for carrying
clamps. slide locks. hand tools and a marking pen.(right) The
Kover Klamp framing system includes (clockwise from left): pro-
tection pads, plastic plugs, rubber tips, slide locks. couplings and
patented clamps.
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Figure 7

Side View
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(above) The author’s extended-canopy frame breaks into five freestanding sections, as
shown below, for modular installation on deck (below) Extended-canopy frame with free-
standing supports (cross section view). Frame and canopy tie-downs are not shown.

; "i','::;gm., —— Ridgepole (sbove ribs) tubing over the line for chafe
N — protection. Make sure your
Baeeem knots are large enough fo pre-
— =ty vent the tiedown loops from
N al \ being pulled back through the
. vemcaiSuppors  EMT. | used 4.7mm (3/16")
S ... line that has a breaking
B i strength of 544kg (1,200lb)
. N\ L woodbiock  and added a rolling hitch
S B \ above each bowline.
Assembly

If you're building alongside your
boat, it's time fo run a tiedown line
through each rib. Otherwise, wait
until you reassemble the frame for
installation on your boat. A one-
ounce lead sinker on a string can be

used fo fish the line through each rib.

Before tying a bowline in both ends
of each tiedown (where they exit the
conduit), slip a length of clear plastic

Assemble the canopy frame. Position
rib #1; clamp the end of each leg
inside the skirt. Use femporary diago-
nals to keep the rib vertical. Try to fit
the clamps in a consistent way.
Repeat the process for the next rib.
Once two ribs are standing, fit the
appropriate ridgepole segment above
the ribs; ensure that the ribs are
plumb. As you assemble the canopy

frame, cut and fit diagonal supports
as appropriate (Figure 7). If all four
diagonal braces for a rib pair are cut
to the same length, they’ll be infer-
changeable on reassembly.

After clamping the ribs, ridge-
pole and diagonal supports in place,
clamp the pocket braces under the
ribs. Bend and fit the bow and stern
legs and attach them fo the ridge-
pole. Drill and tap for the setscrews.
Next, install a wind brace at each rib
to prevent the canopy from deforming
in high winds. Use a slide lock inside
each clamp to prevent it from slipping
inward. If your frame is to be free-
standing, you'll also need fo fit a
compression post on the centerline
between each rib and its wind brace.
A post is not needed if the rib has
just one vertical support.

Labeling

Before disassembling your canopy
frame, clearly label its various seg-
ments. The KK people sell color-
coded and numbered waterproof
labels for this purpose. Take pictures
and/or notes for reassembly.

Set Up

If the canopy's vertical supports
clamp to deck stanchions and/or rail-
ings, disassemble the ridgepole,
pocket braces and skirt. Don't disas-
semble the ribs. Fit plastic end plugs
and protective rubber fips at one end
of two lengths of EMT; clamp the tub-
ing to opposing stanchions (rubber
tips down). Clamp the appro-
priate rib to the vertical sup-
ports and adjust rib height as
desired. Repeat this process
until all the ribs have been
clamped in place. Fit the
canopy'’s ridgepole, pocket
braces and skirt. Then mark,
bend, cut and clamp each verti-
cal support (Figure 8).

(top left) My good friend. Tom Kauffman, persevered throughout my frame-building project.

y Here he’s fitting the final vertical support for rib #7. Notice how the ladder on the left has

been slipped in under the canopy frame. There'll be no need to cut an access door in the
shrinkwrap. (above) With the completed frame in place. the foredeck, side decks and cockpit
are unobstructed. (bottom left) When setting up the frame on deck, we used sawhorses to hold
each rib pair securely as vertical supports were being attached. If you don't own suitable

| sawhorses, make your own using electrical conduit (EMT), Kover Klamps and rubber tips.
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Bending the vertical supports to con-
form to the rib arches enhances
frame rigidity and prevents cover
punctures. Install the wind braces.
Don't forget to label the vertical sup-
ports prior to disassembly.

If your frame is free standing,
separate the pre-assembled canopy
info modules as discussed above. Lift
the center module into position on
deck. | found it helpful to pre-position
two sawhorses (each fitted with pipe
holders) on deck. The wind braces of
each rib pair rest on the sawhorses
while vertical supports (with plastic
plugs and rubber fips fitted at their
lower ends) loosely clamp to the
pocket braces and wind brace at

(,“]P} Psing a .\‘ainglc picclc of Figure 10 (ﬁﬁﬂfl’ﬂﬂlﬂﬁk (w mmnismhmdl
shrinkwrap, Dan Hughes
(left) anq M‘ike Myers of Frame (@Mm— Q"_En_m! Pﬁte _T!L“l
e I:?l:‘;";‘(}"ﬂ.‘i [L):::t}i»d the (]umps {5/pﬂlk} & Rty A
frame in iilst two (nuplings (5/ pﬂtk] 8 6.99 33.92
hours. (middle) Kover | Slide locks {5/} pack) ] 1.25 43.50
Klamp's reusable pro- | Plosfic end plugs (25/pack) | 5.50 5.50
tccli(!_:n p:;.diI are made | Rubber fips (5/pack) 3 495 14.85
of a heavy-duty non- | prgtecin pads (2/pack) 1 650 7150
matera Comer ngpe | Bl andii(@0) 100 219 21900
make the pads easy to | 19mm (3/4")x 3m (10°) ;
fit or remove if clamp IJﬂﬂ, 4 7mm (!Vlb') braided 1 11000 110.00
adjustments need to be | (152m/500' spool)
made. Waterproof, TR T ¥ {
color-coded and numbered m wng' y ¢ i Lo
labels, like the one seen fmm “/ﬂ 1D /foot e
here, simplify frame TOTAL CoST Uss1180.78

reassembly. (bottom) With

the cover in place, the author makes final adjustments to the
lines securing the frame to the boat. Tie down lines run inside
cach rib and under the boat’s keel. Clear plastic tubing protects
the line from chafe as it exits from the bottom of the rib.

warranted by local
weather conditions.
Install tie-downs to

each rib. Slip a KK slide lock onto
each support. After lifting the canopy
fo the desired height and extending
the vertical supports, tighten each ver-
tical’s upper clamp. Position the slide
lock immediately beneath the upper
clamp and tighten both setscrews.
Then tighten the lower clamp. Repeat
this process for each vertical support.

When the center section has been lev-

eled at the proper height, mark and
cut each vertical support above the
pocket brace. Install cross bracing
between all four verticals supporting
the center module. Finally, secure the

center module in place by running ten-

sioned lines to cleats, perforated
toerails and/or bulwark scuppers.

Repeat this

Figure 9 Materials required for the author’s 12mLx4.4mWx2.7mH process with the
(40°Lx14.4'Wx'H) boat cover frame. Extended-canopy components are high- | next module, build-
lighted in blue, those unique to the freestanding support structure in red. ing outward from
Structural lerlgtl'ls Couplings Clamps Slide End  Rubber Pads | fhe center. As each
Homent locks Plugs Tips module is lifted fo
Ridgepole 5 5 Al R W e the proper level,
Ribs 8 0 0 | A RET connect the ridge-
Rib Legs 6 16 0 0 0 0 0 | pole pocket

Packet Braces 8 8 16 A T N braces and skirt (in
Wind Braces aees BESRL [ RSy pEAls that order). Install
Skirt e, s | el TBRRT BERRE S | diagonal cross
Diogonals/Canopy 12 0 24 0 0 0 0 braces athwartship
Vertical Supporfs 14 0 B 4 K4 14 0 between vertical
Center Posts UETeE ST ¢ RS EE WA T supports. Install
Diagonals/V. Supports 20 0 40 0 P o N diagonal braces
TOTALS 100 3% 16 20 4 ¥ 2 longitudinally as

anchor the frame mod-
ules on deck to cleats,
perforated toerails, caprail scuppers,
efc. These lines must be tensioned
whenever the boat is left unattended.
With all extended-canopy frames,
run a ftiedown line under the keel
between each rib's tiedown loops.
These lines too must be tensioned
whenever the boat is left unattended.

Time Line

How long does it take to construct
and set up an extended<anopy
frame? Under optimum conditions (fair
weather, all tools and materials at
hand, a paved area adjacent to the
boat and two assistants), |'d estimate
two to three days for a 12m (40)
canopy. Subsequent set ups, where no
cutting or fitting is needed, would take
one to two days. Cost is directly
related to a frame’s size and complex-
ity (Figures 9 and 10). Caution:
Kover Klamps, like Tinker Toys, are
addictive. Once you discover how
handy they can be, you'll want fo use
them to build a temporary garage,
workshop or greenhouse. Then you'l
have to buy more when it's time fo
cover the boat again.

About the author: Susan Canfield is a NAMS-
certified, SAMS-accredited marine surveyor in
Annapolis, Maryland. A frequent DIY contrib-

utor, she also teaches marine surveying ot
WoodenBoat School in Brooklin, Maine.
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