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Cover statement
This is a statement to certify that there is no new information in this substitute patent for

Jill’s Bike Canopy.

The enclosed copy of the patent application enclosed herein with this statement, 1s a
modified text format modified from the first one mailed in, constructed to organize the text
in a better format.

Please use this text format and application to replace the previous one mailed in.
Thank you,
I hereby certify these statements to be true to the best of my knowledge, and accurate, on
this 13® day of March , 2012.

-
Qm N L signed Jill Nerkowski

Inventor, JilI’s Bike Canopy.

Notice : fees for this patent extension , and fee corrections will be mailed in to the patent

office shortly form this day, on or one day after April 3, 2012.

America LLC v.
Tigo Energy Inc.
IPR2023-01184
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Patent application
150 Washington street apt. 7

Title: Jill's Bicycle Canopy

SPECIFICATION

Cross reference PPA: application number 617 200,106, filing date: 11/25/2008 No
federally sponsored research No sequence listing or program

Background of the invention: this invention falls into the technical field of bicycle
accessories.

Prior Art: see attached insert page titled background: Prior art

Objects and Advantages: this invention has the effect of making an ordinary bicycle more
'green’, by weatherproofing it so that it can be ridden in any weather without getting wet
from the rain or cold from the wind and air temperature. The greenhouse effect it creates
raises the ulterior temperatures by up to 15 degrees.

Summary: This invention is a bicycle canopy composed and made of plastic framing
pieces with standard hardware to attach it to the bike, with flexible PVC vinyl plastic. Tt
covers the rider while he/she rides the bicycle and protects the rider from the weather of
all types, wind rain, cold, and snow. It enables the bicycle to be ridden year round, in the

winter as well as the summer.
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Drawings: The drawings which are included are composed as follows: one is a simple
pencil sketch. Four of are composed of pencil drawings, painted over with acrylic. The
color is added to the sketches as this inventor is experienced with paintings, and to better
differentiate the layers of different materials used for the invention as it delineates, for )
example, the plastic frame, from the vinyl plastic.

Sketch one is a simple pencil sketch of the full view of the invention.

Painting one is a full view of the bike invention showing sun reflections as might be seen
when viewing the bike, with the clear vinyl.

Painting two is a front view showing how the hardware attaches to the bike, in order to
attach the frame.

Painting three shows the side view of the vinyl after it is cut but still in rectangular form;
Fig. A is the roof coverage of vinyl, fig. B is the top portion of the side coverage, and Fig.
C is the bottom portion of the side coverage.

Painting four shows the front coverage of vinyl after it is cut in rectangular form, before
it is attached to the bike.

Painting five shows the handlebar extension, exploded view, which attaches to the bike
handle bars, in order to extend the frame of the canopy to enclose the riders hands as well

as torso and arms.
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Instructions (1)

Following these instructions is easy to do if you follow each step one step at a time in
order.

Step I: a standard rear bicycle rack i‘s purchased and attached to the bicycle following
manufacturer's directions.

Step I: a square 1 ft. x | inch commercial grade milk-crate, (purchased online if one is
not already accessible) is then attached to the rear bicycle rack, using 8 gauge or similar
wire, purchased if some is not already accessible. Wire is used as opposed to bungee
cords or ropes because it is flexible without stretching, which would otherwise allow for
slack to form which would loosen the milk-crate after construction, and.throw .off the
alignment of the bicycle canopy.

The wire is threaded through the milk-crate and tubular frame of the rear bike rack at
the same time. Half knots are tied in a construction circular pattern around the entire
length of the tubular structure of the rear bike rack and milk-crate at the same time until
The milk-crate is secure. (see diagram I and ) 1t is then finalized with complete square
knots to prevent loosening.

Now onto the frame!

Step TIT: The plastic frame is next attached using the 8"X 3 1/2" plastic door frame
strips purchased at a hardware store as follows:

A first one end each of two strips are attached to the handlebars, using the u-bolts

described in the materials list; 5/16 inch diameter, to fit a one inch pipe. These are fitted
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Instructions (2)

butted up to the handlebar grip, with the grip on the left, with the shifter mechanism either
fitted between the u-bolts that will hold the frame in place or to the right of the framing
strip, (see diagram 1)

The strip is held flat in position so that it is straight up and points are marked where it
will be drilled to allow the u-bolts to fit around the handlebar and bolted through the strip
and fastened behind the strip, in the front of the bike. Holes through the strip are next
dnilled, and the u-bolt assembly is fitted around the handlebar and through the strip and
fastened. In the following sequence U-bolt, handlebar, double flat washer, strip flat
washer, oversized nut, (to fill the space on the u-bolt where there are no threads), lock
washer, and finally nut, ( see next step before tightening, shifter mechanism adjustment),
and then tightened, until it is secure without stripping the nut. There are two u-bolts on
each strip end, two on the left side and two on the right side.

Now for some bike hardware adjusting!

Step ITIB: The shifter mechénism is next loosened and rotated slightly so that it can be
slid on the handlebar, until the plastic frame and u-bolt assemblage does not interfere with
its usage, (move it to a free space by eye, tighten it slightly and then test it by shifting the
mechanism , and finally tightening it when it has a free shifting space.) It can be placed
either between the u-bolts, or to the right of the u-bolts.

Back to the frame!
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C; Next the strips are curved over the head where the rider will sit when riding and
towards the back and fitted into the milk crate. The nder next sits on the bike to test the
height. The bike canopy should not be made shorter, however a foot extra of plastic
framing strip for every approximately 1/3' of additional height needed can be added to
the frame by using portions of another framing strib. Measure the distance form the niders
head to the top of the canopy frame directly above the rider's head to determine the
additional height needed. The canopy should be at least 6 inches above the riders head.)

If it is determined that additional height is needed, a third framing piece is used to gain
the additional length for the height. The footage needed is measured and cut with a tin
snips, adding the length, for a total of 8 inches of overlap space plus whatever the length
measured was for the additional height needed .

The two pieces are next bolted together by overlapping them by four inches, next
drilling two holes in a diagonal pattern through the overlapping space, and finally bolting
them together, using ‘A inch bolts % inches long, and corresponding washers and nut, in
the following sequence; bolt, flat washer, two strips, flat washer, lock washer, nut. Next
tighten securely.

D: Next the entire front to rear framing strips are attached to the rear interior wall of the
milk-crate, by holding against the back wall of the milk-crate, and dnlling holes through
both the milk-crate and the framing strips at eh same time. The same diagonal pattern is

used to make two bolt holes. Next a ‘4" bolt assemblage, 2inches long, is attached into
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the following sequence, bolt, flat washer, interior surface of the framing strip, milk-crate,
flat washer, lock washer, nut.

E: Next a cross framing strip is constructed using a length from a third framing strip that
is used for additional height if needed by measuring ten and ‘4 inches from the strip and
cutting with a tin snips. Next the cross piece is attached perpendicular to the frame at
eight inches from top dead center of the bike roof, towards the front of the bike. Two
holes each are drilled in a diagonal pattemn, through both strips at the same time, at each -
end of the cross strip. Next a ‘4 inch x 1 inch long bolt assemblage is attached with the
following sequence through each hole, and through both strips at the same time: starting
from the top of the top framing strip: bolt, flat washer, framing strips, flat washer, lock
washer, nut and there tightened until secure.

The next step needs to be read carefully and followed word for word.

Step V: Next an extension of the frame is built in order to cover the rider's hands and
to complete coverage of the arms. This is constructed with standard P.V.C. plumbing
fittings, sized one inch in diameter.

Read all the paragraphs in this section before completing as the instructions are
divided.
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Four PVC elbows are used, one 90 elbow are used, and three 90 degree reducing elbows
are used, all one inch diameter plumbing ware, on each side. Also needed are one long
extension pipe, two short extension pipes , two flexible tubes, and four hose-clamps to fit
the tube, all one inch diameter plumbing ware. As each piece is fitted to the next, (see
next step below) add a good quantity of liquid nails to hold the pieces together. The first
elbow is temporarily connected to the handle-bars, later it will be connected to a two and
1/4 inch long piece of one inch diameter pipe extension.

The tube connects the two and ‘A inch pipe extension segment to the handlebars with
the hose clamps on each end of the tube.

This step seems tricky because the elbows are not an exact right angle fit, each piece
fits slightly askew, but that is because the handlebars themselves are not 180 degrees
straight out but rather, are angled. However all you have to do is continue to manipulate
the elbows and they will form a solid extension that looks like a handlebar itself when it's
through! (see diagram three) Here we go! Don't forget to add liquid nails to the fittings at
each step!

The first elbow is temporarily fitted to the handlebars, with the opposite opening facing
out and away from the front of the bike, the second fitting is fitted to the first and the
opposite end of the fitting then down towards the ground, and the third fitting is fitted to

the second fitting to the first and the opposite opening facing out and away from



Exhibit 1019
Page 9 of 64

Jill Nerkowski C7

61/200/601

Instructions (6)

the second fitting to the first and the opposite opening facing out and away from the front
of the bike, the fourth elbow is fitted to the third, and the opposite end of the fitting then
in towards the center of the bike, and attached to the PVC pipe which runs the length of
the handlebars.

The pipe is measured at approximately 25 inches, although it may vary from bike to
bike and pipe construction to pipe construction, and therefore should be measured and cut
from halfway inside of the fourth elbow where it attaches to the long pipe.

On the opposite side of the bicycle, the elbow assemblage is duplicated and equal and
opposite to the elbow assemblage just constructed. Next measure and cut two, two and %
inch segments, of PVC pipe. Don't forget to add a good quantity of liquid nails to hold
the pieces together. Insert one into the first elbow that had been temporarily connected to
the handle-bar, and one in the same place on the other side of the bike, on the adjacent
handlebars.

Next, measure and cut two, four and 1/2 inch segments of flexible tubing, and join one
on each side of the bike to the two and ‘4 inch PVC segment on one end of the tube and
the handlebar itself, on the other end of the tube, and repeat this on the other side.

The tube should be heated until warmed, (it can be held over a burner on the kitchen
stove) so that the plastic becomes soft and expands allowing easier application to the

PVC segment, although it should slip on the handlebars without a problem.
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Step IV: It's getting there! The vinyl is now added to the cover the canopy frame and
complete the canopy (see diagram I and IV)

A: First, a rectangular sheet of drop cloth plastic is measured to fit the overhead of the
bike frame from eight inches forward from top dead center, all the way over the head to)
the back and the bottom of the milk-crate. It is measured a total of this length plus eight
inches more, four inches of excess for each end, and four feet wide. Next cut the sheet to
size. It is first duct taped to the top, of one side of the frame, the entire length of the bike
from front to rear on one side of the bike. It is then crossed over to the other side of the
bike, folded around to the opposite side, over and under and then back again to the
original side. It is then folded under around and up to the top of the original side. Next the
vinyl is taped to the top of the original side In the same place as the initial duct tape was
applied.

B: Next a piece of 20 gauge vine is constructed to fit from the front edge of the plastic
sheet at the eight inches beyond top dead center point, and then towards the front of the
bike, down the front to cover the frontal view under the front of the handlebar extension,
and finally duct tape along the bottom of the handlebar extension, all the way to the end
of each handlebar extension, and then exactly one right angle on each side to the
handlebar itself. Do not tape beyond the right angle, to the front of the handlebars as it

will interfere with steering and try to pull the vinyl seems apart.
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C: Next two rectahgles are constructed to complete the sides, (see diagram I and II) First a
sheet of 20 gauge viny! is measured longer than the entire length of the side of the bicycle
canopy frame, from the narrower milk crate end in the back, across the expanse of the
sides, until it meets and overlaps with the portion of the corner view of the front
windshield. The total length is about four feet. Its height is measured from the bottom of
the milk crate, up to the point, where the most dramatic curve ends. It does not have to be
exact. Next that piece of vinyl is cut.

Next the piece that was cut is laid flat on a table and Velcro is applied to the rectangular
piece. Use a thick bead of weatherproof silicone based glue to adhere to the Velcro as it
may otherwise detach from the vinyl. Looking at the vinyl vertically, facing outward
away from the bike, No Velcro is applied to the rear side of the rectangle or to the bottom
of the rectangle.

D: Next the top rectangle to complete the side coverage of the canopy is constructed. It
is measured four inches longer on each side at the point of the widest section of the space
it is to cover, which is the top of the bottom rectangle piece, where it was measured at the
most dramatic portion of the curve of the bicycle canopy frame, and the height is
measured at the distance four inches longer on the bottom and four inches longer on the
top, from the top of the bike canopy frame to the top of the bottom rectangular piece.

Next that piece is cut.
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Tt is next laid on a table, and Velcro is applied to the bottom of the top rectangular piece,
complementary to the top of the bottom rectangular piece. It is applied to the bottom
inside of the top rectangular piece, facing the bike. Apply a thick bead of glue to the vinyl
to adhere the Velcro. Otherwise it will become detached while riding. The rectangle is
next held to the top side of the bike, and duct taped on three sides, top left side and right
side to the bike frame, on the top end of the frame.

The rear side of the bike canopy is left without Velcro so that a partial doorway entry
makes accessibility to the bike easier. It is added to the bike in general, so ﬁa the bottom
rectangular piece on the sides can be removed on warm days and in the summer without
having to disassemble the whole bicycle canopy and frame, and still enjoy the warm air
and wind on such days.

That's it. The bicycle canopy is now complete and ready for testing. Try it out, and
remember .adjustments are easy, if an instruction wasn't followed precisely, just wheel it

back home and re-tape as needed. END.

MATERIALS ORIGINAL MODEL

TO BUILD THIS BICYCLE CANOPY, YOU WILL NEED THE FOLLOWING
MATERIALS:

-One standard rear bicycle rack to fit your bike

-3 yards of 20 gauge vinyl sheeting, (clear), found in a fabric store

-3 strips of plastic door frame casing 8 % x 31/2 found in hardware store
-4 u-bolts to fit one inch pipe, 5/16 inches diameter

-8 flat washers, 8 lock washers, and 8 nuts to fit the same size as the u-bolt,
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8 nuts 3/8, to act as washers to fill the excess space without thread on the end of the u-
bolt. (these are to attach the frame to the handlebars)

-8 size ‘A inch diameter 1" long bolts, 16 flat washers. 8 lock washers, and 8 nuts _
complementary to the bolts (these are to attach the frame to the rear milk-crate) -16 x %
inch long ‘4 inch bolts with 32 complementary fait washers, 16 complementary nuts, and
16 lock washers (to join the cross framing piece with the rest of the frame, and to join
height extension pieces together)

-one roll of standard duct tape, or one roll of weather-proofing clear PVC tape, (if it can be
found)-

One tube of plastic epoxy

-one commercial grade milk-crate, can be purchased online, do not use one from a
discount store as it is not structurally sound -8 1", 90 degree, plumbing reducing

elbows

-one 1" plumbing pipe extension, approximately 2 ft., + 1/2 foot more -1

foot of flexible plastic tubing to fit 1 ‘4 inch pipe -4 hose clamps

16 feet Velcro

MATERIALS MODIFIED VERSION

-One standard rear bicycle rack to fit your bike -3 yards of 20 gauge vinyl

sheeting, (clear) found in fabric store -3 strips of plastic door frame casing 8x1/2

x 3x1/2 found in hardware store -4|i-bolts to fit one inch plpe

-8 flat washers, 8 lock washers, and 8 nuts to fit the same size as the u-bolt, 8 nuts 3/8, to
act as washers to fill the excess space without thread on the end of the u-bolt. (these are to
attach the frame to the handlebars)

One roll of standard duct tape, or one roll of weatherproofing clear PVC tape,( if it can be
found)

One tube of epoxy

-one commercial grade milk-crate, can be purchased online, do not use one from a
discount store as it is not structurally sound

-217, 90 degree, plumbing reducing elbows

-1 piece of PVC pipe to fit inside flexible plastic tubing

-1 foot of flexible plastic tubing to fit 1 % inch pipe

-4 hose clamps

Detailed description part n, Operation: mechanical operation of the bike canopy while
attached to the bike and in use:

The bike is ridden to and from one location to another in an ordinary manner, while the
canopy covers the rider from the weather attached to the bike and not the rider. The rider
sits on the bike in the canopy and the canopy does not interfere with the riders mobility to

sit or turn while in the bike and does not rest on the riders shoulders or other body parts,

13
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however it is more difficult to turn to look behind the rider for approaching traffic when

4

crossing the street when not in an intersection, and while continuing to ride. The
handlebars and the frame material composition are designed to allow the handlebars to
turn completely and not interfere with the bike while the rider turns. The PVC plastic
tubing handlebar extension is attached to the handlebars only so that it turns as an
extension of the handlebar and not a separate component of the bike frame. The frame is
then attached to the handlebar extension, and a slight amount of tension is added as a
keep the handlebars straight. The clear plastic vinyl covering is added to the framing
components which is flexible enough to bend and collapse so that it doesn't effect the

bike maneuvering while its turning. Conclusion, Ramifications, and Scope:

This bicycle canopy is designed specifically to weatherize a bicycle. Normally a
bicycle and rider are exposed to all the elements, it is windier while riding than walking
and there is no roof or heat like in an automobile. With the canopy, the rider is covered
with a layer of vinyl plastic, mimicking a greenhouse, which has numerous weatherizing
advantdges than a bare bicycle ride. First of all it protects the rider from the cold, by
warming the interior air space with its greenhouse effect. Second it blocks the wind while
riding as the vinyl is impermeable to the wind of air movements, which cannot be
matched by any down jacket, but only a rain coat made of plastic would totally block the
wind. Third, it blocks the rain and completely from the rider, which obviously keeps the
rider dry and warmer as a consequence of this.

The overall effect of all this weatherizing is that the rider can ride and enjoy a ride on the
‘bicycle any time of year in any weather, compared to a normal bike rider, whom would

only enjoy a ride on a bicycle in sunny warm weather or cloudy at worst. This greatly
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Greatly broadens the season of the rider and flexibility of a bicycle as a means of
transportation, to include regular reliable transportation rather than necessitating bus
riding or automobiles on rainy or cold days of winter and spring and fall.

This strikes the beginning or foundations of a new means of transportation for the future
of energy efficiency and oil reduction, as a new alternative transportation which
substitutes both the automobile, moped, motorcycle and bus, which relies on energy

consumption, and ordinary bikes which don't have weatherproofing from the elements.

This bicycle canopy is designed specifically to weatherize a bicycle. Normally a
bicycle and rider are exposed to all the elements, it is windier while riding than walking
and there is no roof or heat like in an automobile. With the canopy, the rider is covered
with a layer of vinyl plastic, mimicking a greenhouse, which has numerous weatherizing
advantages than a bare bicycle ride. First of all it protects the rider from the cold, by
warming the interior air space with its greenhouse effect. Second it blocks the wind while
riding as the vinyl is impermeable to the wind of air movements, which cannot be
matched by any down jacket, but only a rain coat made of plastic would totally block the
wind. Third, it blocks the rain and completely from the rider, which obviously keeps the
rider dry and warmer as a consequence of this.

The overall effect of all this weatherizing is that the rider can ride and enjoy a ride on the
bicycle any time of year in any weather, compared to a normal bike rider, whom would
only enjoy a ride on a bicycle in sunny warm weather or cloudy at worst. This greatly

broadens the season of the rider and flexibility of a bicycle as a means of transportation,
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to include regular reliable transportation rather than necessitating bus riding or

automobiles on rainy or cold days of winter and spring and fall.

This strikes the beginning or foundations of a new means of transportation for the future

of energy efficiency and oil reduction, as a new alternative transportation which

substitutes both the automobile, moped, motorcycle and bus, which relies on energy

consumption, and ordinary bikes which don't have weatherproofing from the elements.

This bicycle canopy is designed specifically to weatherize a bicycle. Normally a
bicycle and rider are exposed to all the elements, it is windier while riding than walking
and there is no roof or heat like in an automobile. With the canopy, the rider is covered
with a layer of vinyl plastic, mimicking a greenhouse, which has numerous weatherizing
advantages than a bare bicycle ride. First of all it protects the rider from the cold, by
warming the interior air space with its greenhouse effect. Second it blocks the wind while
riding as the vinyl is impermeable to the wind of air movements, which cannot be
matched by any down jacket, but only a rain coat made of plastic would totally block the
wind. Third, it blocks the rain and completely from the rider, which obviously keeps the
rider dry and warmer as a consequence of this.

The overall effect of all this weatherizing is that the rider can ride and enjoy a ride on the
bicycle any time of year in any weather, compared to a normal bike rider, whom would
only enjoy a ride on a bicycle in sunny warm weather or cloudy at worst. This greatly

broadens the season of the rider and flexibility of a bicycle as a means of transportation,

to include regular reliable transportation rather than necessitating bus riding or



Exhibit 1019
Page 17 of 64

Jill Nerkowski
61/200/601
Jill’s Bike Canopy
automobiles on rainy or cold days of winter and spring and fall.
This strikes the beginning or foundations of a new means of transportation for the future
of energy efficiency and oil reduction, as a new alternative transportation which
substitutes both the automobile, moped, motorcycle and bus, which relies on energy
consumption, and ordinary bikes which don't have weatherproofing from the elements.
Although an electric or gas powered motor can be added to the bike, specially designed for
bicycles, enab!ing the ride to travel distances beyond his/her normal physical health
capacity..
The basis of my bicycle canopy invention encompasses, weatherproofing of the bicycle
from the riders top of the head down the whole extent of the arms and hands, and to the
bottom of the buttocks where the nider sits. Although this is as afar as T designed and built
my canopy as of yet, it is possible to build a modified and improved canopy which would
find a way to cover the riders legs as well, and possibly even protect the brakes from
getting wet.
Further, the bicycle can easily provide édequate surfaces to allow solar panels of the roof
surface of the canopy, which can allow for energy for lights, radio and even possibly a
heater, which could easily be built on a dashboard attached to the handlebar extension. .
This inventor has already built a dashboard for her bike, made of a strip of plastic
framing matenal, which holds a radio, compass, and headlight.

DETAILED DESCRIPTION PART TIT
A Further embodiment has been invented since the initial invention, which is the same

bike canopy invention, but which, is significantly modified from the original. This Jill
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modification has been made to better increase the safety and ease of riding the bike
specifically in the wind, which, prior to this modification was potentially dangerous. |
This modification has decreased the surface area of the vinyl, which slightly also
decreases the heat retention of the canopy in winter, but the safety factor and ease of
riding in the wind, are more important factors. The new bike canopy changes are as
follows: e

I: the first modification is the frame which attaches to the handlebars. The first design
allowed for the frame to be attached nearly vertically, which made the frame almost
completely circular, from side view front to back. The new design pushes the front of the
frame forward and down before tightening the bolt, so that the frame is attached nearly
horizontally. This allows both more head room, the previous design did not allow enough
room for the rider's front of the head which sometimes rubs into the vinyl and 1s
irritating. Tt is also more aero dynamic, the final shape of the front is more like a the front
of a jet where the wind travels from a point at the front and then travels to all sides, top,
and bottom , with no flat surfaces .

IT: The front handlebar extension uses only the flexible tubing and hose-clamps, with
only one plumbing elbow, which is designed to hold the front panel of vinyl which is
attached from the top of the canopy down the front, as wide as the handlebars plus the
extension, it then wraps around the handlebar extension, and is duct taped in place. The
tape wraps only on the vinyl, so that the front of the canopy can be un-tucked, and rolled
up in the summer if desired. It also ensures complete coverage of the hands from the

wind while riding,
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Tll: The other change is the sides of the bike use the top panel of vinyl only, which is
about four feet wide, but which is measured during construction as each bike length may
be different. The height of the top side panel which is used is two feet. This is the only
side panel coverage which is used. The panel is attached completely form the top, which
is cut to the curve of the frame plus enough extra for taping, and the sides, and only the
bottom is not taped.

These changes still allow coverage form the wind completely form the front of the nder
except for the legs, and partially from the side. And also complete front and top coverage
from the rain, but only partial from the sides. Tt is adequate to keep dry in the rain, and be
warm while riding blocked from the wind, but the coverage of vinyl has been decreased
as this new modification allows some wind to travel through the bike, and is more
aerodynamically designed, so that the wind travels along the side form front to back, as
the attachment design graduates the side panel from front to rear. The front of the bike
canopy is more acrodynamically designed as the portion of the frame which attaches to
the fron"c handlebars, is now positions less upright, and is pushed forward and down as
much as possible. This allows the wind to completely travel around the bike canopy
following the curve of the vinyl, so that there are no flat surfaces to suddenly hold the

wind gusts and push the canopy either from the front of form the sides, like it did before.

These changes make significant improvements in the bike canopy performance and safety.

CLAIMS

A weatherproof bicycle canopy, comprised of:

19
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A: a plastic flexible frame attached to any standard store bought bike, from the

handlebars to the rear with bike rack.

B: a handlebar extension attached to the standard bike's handlebars, which allows the
canopy to cover the front of the rider's body completely with the vinyl weatherproof
cover.

C: a weatherproof cover (the canopy), that attaches to the plastic frame, in four sections,
one to cover the entire front of the rider, one to cover the rider form the top of the head to
*the rear, and two sides to cover the rider from the side of the head to the buttocks.

D: each aforementioned section of vinyl is attached to the plastic frame, and handlebar
extension,

Completely weatherproofing the rider from all elements of weather, while riding the
bicycle, without any aforementioned parts being attached to the rider's own self, making
the bicycle canopy invention a portable weatherproof bicycle, comprised of bicycle, and
attached bicycle canopy.

Abstract

This bicycle canopy is designed specifically to weatherize a bicycle. Normally a
bicycle and rider are exposed to all the elements, it is windier while riding than walking
and there is no roof or heat like in an automobile. With the canopy, the rider is covered
with a layer of vinyl plastic, mimicking a greenhouse, which has numerous weatherizing
advantages than a bare bicycle ride. First of all it protects the rider from the cold, by

warming the interior air space with its greenhouse effect. Second it blocks the wind while
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riding as the vinyl is impermeable to the wind of air 'movements, which cannot be
matched by any down jacket, but only a rain coat made of plastic would totally block the
wind. Third, it blocks the rain and completely from the rider, which obviously keeps the
rider dry and warmer as a consequence of this.
The overall effect of all this weatherizing is that the rider can ride and enjoy a ride on the
bicycle any time of year in any weather, compared to a normal bike rider, whom would
only enjoy a ride on a bicycle in sunny warm weather or cloudy at worst. This greatly
Greatly broadens the season of the rider and flexibility of a bicycle as a means of
transportation, to include regular reliable transportation rather than necessitating bus
riding or automobiles on rainy or cold days of winter and spring and fall.
This strikes the beginning or foundations of a new means of transportation for the future
of energy efficiency and oil reduction, as a new alternative transportation which
substitutes both the automobile, moped, motorcycle and bus, which relies on energy

consumption, and ordinary bikes which don't have weatherproofing from the elements.

BACKGROUND
This inventor had researched prior similar inventions, and has discovered that in the U S.
and overseas patent office research data banks, there are a number of similar inventions
for covering the bicycle nder from the weather, but these are predominantly for the sun,
while my bicycle invention is designed for all weather, sun, wind, cold, rain and snow.

The other similar inventions T found, cover the rider overhead and sometimes also in the
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front, but do not cover the rider on the sides, nor as completely as mine does in the front.
Please see: United States patent 5975614 CN 1078874, DE 203 10 227 Ul, CN
2402585Y, CN 2725153Y, CN 28486882 Y, CN201056254Y, CN201071086Y, JP2004-
314920A, DE 195 04 887 A 1, CN 2402586Y, and GB2096955 (A) Additionally, this
inventor researched online on the web, and discovered other similar inventions already on
the market. These are more refined than the ones discovered in the patent office data
banks. These include the VELTOP, which is developed and marketed out of France and
other European countries. It covers the bicycle in the front and on the sides, from the
wind and rain and cold. Tt is similar but different in that it does not have as much
coverage, and it 1s flimsier and easily disassembled, while my invention does not
disassemble to the same degree. Also the front is a hard plastic while the sides are
similarly flexible vinyl plastic .There are also Velomobiles, which are totally encased
reclining bicycles, but are very expensive, costing thousands of dollars as opposéd toa
few hundred for my bicycle invention. T also found another similar but different invention
that was written up in an overseas online paper, the inventor and riders name was not
listed however it was in Amsterdam, and it was commented on how it rains abundantly
over there and the rider probably got smart to this with the rain protection of the canopy.

END
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61/200/601
Patent application
150 Washington street apt. 7

 Title: Jill's Bicycle Canopy
SPECIFICATION

Cross reference PPA: application number 617 200,106, filing date: 11/25/2008 No
federally sponsored research No sequence listing or program

Background of the invention: this invention falls into the technical field of bicycle
accessories.

Prior Art: see attached insert page titled background: Prior art

Objects and Advantages: this invention has the effect of making an ordinary bicycle more
'green’, by weatherproofing it so that it can be ridden in any weather without getting wet
from the rain or cold from the wind and air temperature. The greenhouse effect it creates
raises the interior temperatures by up to 15 degrees.

Sumrnary: This invention is a bicycle canopy composed and made of plastic framing
;p'iéces v;'ith standard hardware to attach it to the bike, with flexible PVC vinyl plastic. It
covers the rider while he/she rides the bicycle and protects the rider from the weather of
all types, wind rain, cold, and snow. It enables the bicycle to be ridden year round, in the

winter as well as the summer.
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Drawings: The drawings which are included are composed as follows: one is a simple
pencil sketch. Four of are composed of pencil drawings, painted over with acrylic. The
color is added to the sketches as this inventor is experienced with paintings, and to better
differentiate the layers of different materials used for the invention as it delineates, for
example, the plastic frame, from the vinyl plastic.

Sketch one is a simple pencil sketch of the full view of the invention.

Painting one is a full view of the bike invention showing sun reflections as might be seen
when viewing the bike, with the clear vinyl .

Painting two is a front view showing how the hardware attaches to the bike, in order to
attach the frame.

Painting three shows the side view of the vinyl after it is cut but still in rectangular form;
Fig. A is the roof coverage of vinyl, fig. B is the top portion of the side coverage, and Fig.
C is the bottom portion of the side coverage.

Painting four shows the front coverage of vinyl after it is cut in rectangular form, before
it is attached to the bike.

Painting five shows the handlebar extension, exploded view, which attaches to the bike
handlebars, in order to extend the frame of the canopy to enclose the riders hands as well

as torso and arms.
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Detailed Description: see enclosed bicycle canopy instructions kit which details exactly
how to build the bike canopy, the materials used, and why the materials used are selected.
Detailed description part n, Operation: mechanical operation of the bike canopy while
attached to the bike and in use:

The bike is ridden to and from one location to another in an ordinary manner, while the
canopy covers the rider from the weather attached to the bike and not the rider. The rider
sits on the bike in the canopy and the canopy does not interfere with the riders mobility to
sit or turn while in the bike and does not rest on the riders shoulders or other body parts,
however it is more difficult to turn to look behind the rider for approaching traffic when
crossing the street when not in an intersection, and while continuing to ride.

The handlebars and the frame material composition are designed to allow the handlebars
to turn completely and not interfere with the bike while the rider turns.

The PVC plastic tubing handlebar extension is attached to the handlebars only so that it
turns as an extension of the handlebar and not a separate component of the bike frame.
The frame is then attached to the handlebar extension, and a slight amount of tension is
added as a consequence of this making it only slightly more difficult to turn the
handlebars and to keep the handlebars straight. The clear plastic vinyl covering is added
to the framing components which is flexible enough to bend and collapse so that it
doesn't effect the bike maneuvering while its turning.

Conclusion, Ramifications, and Scope:
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This bicycle canopy is designed specifically to weatherize a bicycle. Normally a
bicycle and rider are exposed to all the elements, it is windier while riding than walking
and there is no roof or heat like in an automobile. With the canopy, the rider is covered
with a layer of vinyl plastic, mimicking a greenhouse, which has numerous weatherizing
advantages than a bare bicycle ride. First of all it protects the rider from the cold, by
warming the interior air space with its greenhouse effect. Second it blocks the wind while
riding as the vinyl is impermeable to the wind of air movements, which cannot be
matched by any down jacket, but only a rain coat made of plastic would totally block the
wind. Third, it blocks the rain and completely from the rider, which obviously keeps the
rider dry and warmer as a consequence of this.
The overall effect of all this weatherizing is that the rider can ride and enjoy a ride on the
bicycle any time of year in any weather, compared to a normal bike rider, whom would
only enjoy a ride on a bicycle in sunny warm weather or cloudy at worst. This greatly
broadens the season of the rider and flexibility of a bicycle as a means of transportation,
to include regular reliable transportation rather than necessitating bus riding or
automobiles on rainy or cold days of winter and spring and fall.
This strikes the beginning or foundations of a ﬁew means of transportation for the future
of energy efficiency and oil reduction, as a new alternative transportation which
substitutes both the automobile, moped, motorcycle and bus, which relies on energy

consumption, and ordinary bikes which don't have weatherproofing from the elements.
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Although an electric or gas powered motor can be added to the bike, specially designed
for bicycles, enabling the ride to travel distances beyond his/her normal physical health
capacity.
The basis of my bicycle canopy invention encompasses, weatherproofing of the bicycle
from the riders top of the head down the whole extent of the arms and hands, and to the
bottom of the buttocks where the rider sits. Although this is as afar as I designed and built
my canopy as of yet, it is possible to build a modified and improved canopy which would
find a way to cover the riders legs as well, and possibly even protect the brakes from
getting wet.
Further, the bicycle can easily provide adequate surfaces to allow solar panels of the roof
surface of the canopy, which can allow for energy for lights, radio and even possibly a
heater, which could easily be built on a dashboard attached to the handlebar extension.
This inventor has already built a dashboard for her bike, made of a strip of plastic
framing material, which holds a radio, compass, and headlight.

DETAILED DESCRIPTION PART III
A Further embodiment has been invented since the initial invention, which is the same
bike canopy invention, but which, is significantly modified from the original.
This modification has been made to better increase the safety and ease of riding the bike

specifically in the wind, which, prior to this modification was potentially dangerous.
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This modification has decreased the surface area of the vinyl, which slightly also
decreases the heat retention of the canopy in winter, but the safety factor and ease of
riding in the wind, are more important factors.

The new bike canopy changes are as follows:

I: the first modification is the frame which attaches to the handlebars. The first design
allowed for the frame to be attached nearly vertically, which made the frame almost
completely circular, from side view front to back. The new design pushes the front of the
frame forward and down before tightening the bolt, so that the frame is attached nearly
horizontally. This allows both more head room, the previous design did not allow enough
room for the rider’s front of the head which sometimes rubs into the vinyl and is
irritating. It is also more aero dynamic, the final shape of the front is more like a the front
of a jet where the wind travels from a point at the front and then travels to all sides, top,
and bottom , with no flat surfaces .

II: The front handlebar extension uses only the flexible tubing and hose-clamps, with
only one plumbing elbow, which is designed to hold the front panel of vinyl which is
attached from the top of the canopy down the front, as wide as the handlebars plus the
extension, it then wraps around the handlebar extension, and is duct taped in place. The
tape wraps only on the vinyl, so that the front of the canopy can be un-tucked, and rolled
up in the summer if desired. It also ensures complete coverage of the hands from the
wind while riding.

I1l: The other change is the sides of the bike use the top panel of vinyl only, which is
about four feet wide, but which is measured during construction as each bike length may

be different. The height of the top side panel which is used is two feet. This is the only
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side panel coverage which is used. The panel is attached completely form the top, which
is cut to the curve of the frame plus enough extra for taping, and the sides, and only the
bottom is not taped.
These changes still allow coverage form the wind completely form the front of the rider
except for the legs, and partially from the side. And also complete front and top coverage
from the rain, but only partial from the sides. It is adequate to keep dry in the rain, and be
warm while riding blocked from the wind, but the coverage of vvinyl has been decreased
as this new modification allows some wind to travel through the bike, and is more
aerodynamically designed, so that the wind travels along the side form front to back, as
the attachment design graduates the side panel from front to rear. The front of the bike
canopy is more aerodynamically designed as the portion of the frame which attaches to
the front handlebars, is now positions less upright, and is pushed forward and down as
much as possible. This allows the wind to completely travel around the bike canopy
following the curve of the vinyl, so that there are no flat surfaces to suddenly hold the
wind gusts and push the canopy either from the front of form the sides, like it did before.
These changes make significant improvements in the bike canopy performance and
safety.

CLAIMS
A weatherproof bicycle canopy, comprised of:
A: a plastic flexible frame attached to any standard store bought bike, from the

handlebars to the rear with bike rack.
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B: a handlebar extension attached to the standard bike's handlebars, which allows the
canopy to cover the front of the rider's body completely with the vinyl weatherproof
cover.
C: a weatherproof cover (the canopy) , that attaches to the plastic frame, in four sections,
one to cover the entire front of the rider, one to cover the rider form the top of the head to
the rear, and two sides to cover the rider from the side of the head to the buttocks.
D: each aforementioned section of vinyl is attached to the plastic frame, and handlebar
extension,
Completely weatherproofing the rider from all elements of weather, while riding the
bicycle, without any aforementioned parts being attached to the rider's own self, making
the bicycle canopy invention a portable weatherproof bicycle, comprised of bicycle, and
attached bicycle canopy.

BACKGROUND
This inventor had researched prior similar inventions, and has discovered that in the U.S.
and overseas patent office research data banks, there are a number of similar inventions
for covering the bicycle rider from the weather, but these are predominantly for the sun,
while my bicycle invention is designed for all weather, sun, wind, cold, rain and snow.
The other similar inventions I found, cover the rider overhead and sometimes also in the

front, but do not cover the rider on the sides, nor as completely as mine does in the front.
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Please see: United States patent 5975614 CN 1078874, DE 203 10 227 Ul, CN
2402585Y, CN 2725153Y, CN 28486882 Y, CN201056254Y, CN201071086Y, JP2004-
314920A, DE 195 04 887 A 1, CN 2402586Y, and GB2096955 (A)

Additionally, this inventor researched online on the web, and discovered other similar
inventions already on the market. These are more refined than the ones discovered in the
patent office data banks. These include the VELTOP, which is developed and marketed
out of France and other European countries. It covers the bicycle in the front and on the
sides, from the wind and rain and cold. It is similar but differ‘ent in that it does not have

as much coverage, and it is flimsier and easily disassembled, while my invention does not
disassemble to the same degree. Also the front is a hard plastic while the sides are
similarly flexible vinyl plastic .There are also Velomobiles , which are totally encased
reclining bicycles, but are very expensive, costing thousands of dollars as opposed to a
few hundred for my bicycle invention. I also found another similar but different invention
that was written up in an overseas online paper, the inventor and riders name was not
listed however it was in Amsterdam, and it was commented on how it rains abundantly

over there and the rider probably got smart to this with the rain protection of the canopy.

DETAILED DESCRIPTION PART III
A Further embodiment has been invented since the initial invention, which is the same
bike canopy invention, but which, is significantly modified from the original.
This modification has been made to better increase the safety and ease of riding the bike

specifically in the wind, which, prior to this modification was potentially dangerous.
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This modification has decreased the surface area of the vinyl, which slightly also
decreases the heat retention of the canopy in winter, but the safety factor and ease of
riding in the wind, are more important factors.

The new bike canopy changes are as follows:

I: the first modification is the frame which attaches to the handlebars. The first design
allowed for the frame to be attached nearly vertically, which made the frame almost
completely circular, from side view front to back. The new design pushes the front of the
frame forward and down before tightening the bolt, so that the frame is attached nearly
horizontally. This allows both more head room, the previous design did not allow enough
room for the rider’s front of the head which sometimes rubs into the vinyl and is
irritating. It is also more aerodynamic, the final shape of the front is more like a the front
of a jet where the wind travels from a point at the front and then travels to all sides, top,
and bottom , with no flat surfaces .

II: the front handlebar extension uses only the flexible tubing and hose-clamps, with only
one plumbing elbow, which is designed to hold the front panel of vinyl which is attached
from the top of the canopy down the front, as wide as the handlebars plus the extension, it
then wraps around the handlebar extension, and is duct taped in placé. The tape wraps
only on the vinyl, so that the front of the canopy can be un-tucked, and rolled up in the
summer if desired. It also ensures complete coverage of the hands from the wind while
riding.

Il Thé other change is the sides of the bike use the top panel of vinyl only, which is
about four feet wide, but which is measured during construction as each bike length may

be different. The height of the top side panel which is used is two feet. This is the only
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side panel coverage which is used. The panel is attached completely form the top, which
is cut to the curve of the frame plus enough extra for taping, and the sides, and only the
bottom is not taped.

These changes still allow coverage form the wind completely form the front of the
rider except for the legs, and partially from the side. And also complete front and top
coverage from the rain, but only partial from the sides. It is adequate to keep dry in the
rain, and be warm while riding blocked from the wind, but the coverage of vinyl has been
decreased as this new modification allows some wind to travel through the bike, and is
more aerodynamically designed, so that the wind travels along the side form front to
back, as the attachment design graduates the side panel from front to rear. The front of
the bike canopy is more aerodynamically designed as the portion of the frame which
attaches to the front handlebars, is now positions less upright, and is pushed forward and
down as much as possible. This allows the wind to completely travel around the bike
canopy following the curve of the vinyl, so that there are no flat surfaces to suddenly hold
the wind gusts and push the canopy either from the front of form the sides, like it did
before.

These changes make significant improvements in the bike canopy performance and

safety.
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Following these instructions is easy to do if you follow each step one step at a time in
order.

Step I: a standard rear bicycle rack is purchased and attached to the bicycle following
manufacturer’s directions.

Step II: a square 1 ft. x linch commercial grade milk-crate, (purchased online if one is
not already accessible) is then attached to the rear bicycle rack, using 8 gauge or similar
wire, purchased if some is not already accessible. Wire is used as opposed to bungee
cords or ropes because it is flexible without stretching, which would otherwise allow for
slack to form which would loosen the milk-crate after construction, and throw off the
alignment of the bicycle canopy.

The wire is threaded through the milk-crate and tubular frame of the rear bike rack at
the same time. Half knots are tied in a construction circular pattern around the entire
length of the tubular structure of the rear bike rack and milk-crate at the same time until
The milk-crate is secure. ( see diagram I and II) It is then finalized with complete square
knots to prevent loosening.

Now onto the frame!

Step III: The plastic frame is next attached using the 8”X 3 1/2” plastic door frame
strips purchased at a hardware store as follows:

A: first one end each of two strips are attached to the handlebars, using the u-bolts

described in the materials list; 5/16 inch diameter, to fit a one inch pipe. These are fitted
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butted up to the handlebar grip, with the grip on the left, with the shifter mechanism
either fitted between the u-bolts that will hold the frame in place or to the right of the
framing strip. (see diagram 1)

The strip is held flat in position so that it is straight up and points are marked where it
will be drilled to allow the u-bolts to fit around the handlebar and bolted through the strip
and fastened behind the strip, in the front of the bike. Holes through the strip are next
drilled, and the u-bolt assembly is fitted around the handlebar and through the strip and
fastened. In the following sequence U-bolt, handlebar, double flat washer, strip flat
washer, oversized nut, ( to fill the space on the u-bolt where there are no threads), lock
washer, and finally nut, ( see next step before tightening, shifter mechanism adjustment),
and then tightened, until it is secure without stripping the nut. There are two u-bolts on
each strip end, two on the left side and two on the right side.

Now for some bike hardware adjusting!

Step I1IB: The shifter mechanism is next loosened and rotated slightly so that it can be
slid on the handlebar, until the plastic frame and u-bolt assemblage does not interfere
with its usage. (move it to a free space by eye, tighten it slightly and then test it by
shifting the mechanism , and finally tightening it when it has a free shifting space.) It can
be placed either between the u-bolts, or to the right of the u-bolts.

Back to the frame!
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C; Next the strips are curved over the head where the rider will sit when nding and
towards the back and fitted into the milk crate. The rider next sits on the bike to test the
height. The bike canopy should not be made shorter, however a foot extra of plastic
framing strip for every approximately 1/3” of additional height needed can be added to
the frame by using portions of another framing strip. Measure the distance form the riders
head to the top of the canopy frame directly above the rider’s head to determine the
additional height needed. The canopy should be at least 6 inches above the riders head.)

If it is determined that additional height is needed, a third framing piece is used to gain
the additional length for the height. The footage needed is measured and cut with a tin
snips, adding the length, for a total of 8 inches of overlap space plus whatever the length
measured was for the additional height needed .

The two pieces are next bolted together by overlapping them by four inches, next
drilling two holes in a diagonal pattern through the overlapping space, and finally bolting
them together, using Y inch bolts % inches long, and corresponding washers and nut, in
the following sequence; bolt , flat washer, two strips, flat washer, lock washer, nut.

Next tighten securely.

D: Next the entire front to rear framing strips are attached to the rear interior wall of the
milk-crate, by holding against the back wall of the milk-crate, and drilling holes through
both the milk-crate and the framing strips at eh same time. The same diagonal pattern is

used to make two bolt holes. Next a ¥4” bolt assemblage, 2inches long, is attached into
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the following sequence, bolt, flat washer, interior surface of the framing strip, milk-crate,
flat washer, lock washer, nut.

E: Next a cross framing strip is constructed using a length from a third framing strip that
is used for additional height if needed by measuring ten and % inches from the strip and
cutting with a tin snips. Next the cross piece is attached perpendicular to the frame at
eight inches from top dead center of the bike roof, towards the front of the bike. Two
holes each are drilled in a diagonal pattern, through both strips at the same time, at each
end of the cross strip. Next a ¥4 inch x 1 inch long bolt assemblage is attached with the
following sequence through each hole, and through both strips at the same time: starting
from the top of the top framing strip: bolt, flat washer, framing strips, flat washer, lock
washer, nut and there tightened until secure.

The next step needs to be read carefully and followed word for word.

Step V: Next an extension of the frame is built in order to cover the rider’s hands and
to complete coverage of the arms. This is constructed with standard P.V.C. plumbing
fittings, sized one inch in diameter.

Read all the paragraphs in this section before completing as the instructions are

divided.
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Four PVC elbows are used, one 90 elbow are used, and three 90 degree reducing elbows
are used, all one inch diameter plumbing ware, on each side. Also needed are one long
extension pipe, two short extension pipes , two flexible tubes, and four hose-clamps to fit
the tube, all one inch diameter plumbing ware. As each piece is fitted to the next, (see
next step below) add a good quantity of liquid nails to hold the pieces together. The first
elbow is temporarily connected to the handle-bars, later it will be connected to a two and
Y% inch long piece of one inch diameter pipe extension.
The tube connects the two and Y4 inch pipe extension segment to the handlebars with

~ the hose clamps on each end of the tube.

This step seems tricky because the elbows are not an exact right angle fit, each piece
fits slightly askew, but that is because the handlebars themselves are not 180 degrees
straight out but rather, are angled. However all you have to do is continue to manipulate
the elbows and they will form a solid extension that looks like a handlebar itself when it’s
through! (see diagram three)

Here we go!
Don’t forget to add liquid nails to the fittings at éach step!

The first elbow is temporarily fitted to the handlebars, with the opposite opening facing
out and away from the front of the bike, the second fitting is fitted to the first and the

opposite end of the fitting then down towards the ground, and the third fitting is fitted to
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the second fitting to the first and the opposite opening facing out and away from the front
of the bike, the fourth elbow is fitted to the third, and the opposite end of the fitting then
in towards the center of the bike, and attached to the PVC pipe which runs the length of
the handlebars.

The pipe is measured at approximately 25 inches, although it may vary from bike to
bike and pipe construction to pipe construction, and therefore should be measured and cut
from halfway inside of the fourth elbow where it attaches to the long pipe.

On the opposite side of the bicycle, the elbow assemblage is duplicated and equal and
opposite to the elbow assemblage just constructed. Next measure and cut two, two and Vs
inch segments, of PVC pipe. Don’t forget to add a good quantity of liquid nails to hold
the pieces together. Insert one into the first elbow that had been temporarily connected to
the handle-bar, and one in the same place on the other side of the bike, on the adjacent
handlebars.

Next, measure and cut two, four and % inch segments of flexible tubing, and
join one on each side of the bike to the two and % inch PVC segment on one end of the
tube and the handlebar itself, on the other end of the tube, and repeat this on the other
side. |

The tube should be heated until warmed, (it can be held over a burner on the kitchen
stove) so that the plastic becomes soft and expands allowing easier application to the

PVC segment, although it should slip on the handlebars without a problem.
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Step IV: It’s getting there! The vinyl is now added to the cover the canopy frame and
complete the canopy (see diagram I and IV)

A: First, a rectangular sheet of drop cloth plastic is measured to fit the overhead of the
bike frame from eight inches forward from top dead center, all the way over the head to)
the back and the bottom of the milk-crate. It is measured a total of this length plus eight
inches more, four inches of excess for each end, and four feet wide. Next cut the sheet to
size. It is first duct taped to the top, of one side of the frame, the entire length of the bike
from front to rear on one side of the bike. It is then crossed over to the other side of the
bike, folded around to the opposite side, over and under and then back again to the
original side. It is then folded under around and up to the top of the original side. Next the
vinyl is taped to the top of the original side In the same place as the initial duct tape was
applied.

B: Next a piece of 20 gauge vine is constructed to fit from the front edge of the plastic
sheet at the eight inches beyond top dead center point, and then towards the front of the
bike, down the front to cover the frontal view under the front of the handlebar extension,
and finally duct tape along the bottom of the handlebar extension, all the way to the end
of each handlebar extension, and then exactly one right angle on each side to the
handlebar itself. Do not tape beyond the right angle, to the front of the handlebars as it

will interfere with steering and try to pull the vinyl seems apart.
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C: Next two rectangles are constructed to complete the sides. (see diagram I and II)

First a sheet of 20 gauge vinyl is measured longer than the entire length of the side of the
bicycle canopy frame, from the narrower milk crate end in the back, across the expanse
of the sides, until it meets and overlaps with the portion of the corner view of the front
windshield. The total length is about four feet. Its height is measured from the bottom of
the milk crate, up to the point, where the most dramatic curve ends. It does not have to be
exact. Next that piece of vinyl is cut.

Next the piece that was cut is laid flat on a table and Velcro is applied to the rectangular
piece. Use a thick bead of weatherproof silicone based glue to adhere to the Velcro as it
may otherwise detach from the vinyl. Looking at the vinyl vertically, facing outward
away from the bike, No Velcro is applied to the rear side of the rectangle or to the bottom
of the rectangle.

D: Next the top rectangle to complete the side coverage of the canopy is constructed. It
is measured four inches longer on each side at the point of the widest section of the space
it is to cover, which is the top of the bottom rectangle piece, where it was measured at the
most dramatic portion of the curve of the bicycle canopy frame, and the height is
measured at the distance four inches longer on the bottom and four inches longer on the
top, from the top of the bike canopy frame to the top of the bottom rectangular piece.

Next that piece is cut.
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Insructions (9)

It is next laid on a table, and Velcro is applied to the bottom of the top rectangular piece,
complementary to the top of the bottom rectangular piece. It is applied to the bottom
inside of the top rectangular piece, facing the bike. Apply a thick bead of glue to the vinyl
to adhere the Velcro. Otherwise it will become detached while riding. The rectangle is
next held to the top side of the bike, and duct taped on three sides, top left side and right
side to the bike frame, on the top end of the frame.

The rear side of the bike canopy is left without Velcro so that a partial doorway entry
makes accessibility to the bike easier. It is added to the bike in general, so that the bottom
rectangular piece on the sides can be removed on warm days and in the summer without
having to disassemble the whole bicycle canopy and frame, and still enjoy the warm air
and wind on such days.

That’s it. The bicycle canopy is now complete and ready for testing. Try it out, and
remember adjustments are easy, if an instruction wasn’t followed precisely, just wheel it
back home and re-tape as needed.

END.
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Enhanced System and Method
for Balancing Solar Panels in a Multi-Panel System

Inventors Sam Arditi, Ron Hadar
TGYO010A

Background
Today installers take a large guard band to make sure they don’t cross the 600 or 1000V limits in the

United States and the European Union, respectively. That limitation is inhibiting them from having more
solar panel modules, often referred to as “modules” or “panels,” in series and in that way being able to
reduce the cost of combiner boxes or string inverters. Further, when modules are connected in series or in
mesh configuration, there often is a problem in which weaker modules not only produce less energy but

also affect other modules’ capabilities to deliver energy in the same string or wiring section.

Description of the Embodiment

When modules are connected in series or mesh configuration there often is a problem where weaker
modules not only produce less energy but also affect other modules in the same string or wiring section. In
most commercially installed strings, one can determine by measuring that a few modules are weaker than
the others. Thus the string is generating less power than the sum available at each module if modules were
operated separately.

What is needed is a method and system to switch on and off weak modules in the string in 2 way that
the current on the string bus from the good modules won't be affected by the weak modules.

Figure 1 shows an overview of a system 100 with a controller box 101, also called a Local
Management Unit (LMU), but in other cases LMU may stand for Link Module Unit, both of which are
essentially a solar module controller, according to one aspect of the current invention. The LMU is
connected between the so-lar module 102 and the string bus 103 to improve the total power output for the
whole string. The command to the LMU may be sent over the photovoltaic (PV) string bus (power line).
(To make the figure more clear, the inputs to the LMU were drawn separately.) The LMU is connected in
one side to the module (connected in parallel to the module) and on the other side to the serial string (which
may or may not be part of an overall mesh configuration). It may or may not be connected to the

management unit (see Figure 2) to receive commands. The LMU may receive, among others, three inputs
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or types of input data 104a-c, including a) requested duty cycle , typically as a percentage (0-100%), b)a
phase shift in degrees (0-180°) and c) a timing or sync pulse. These inputs may be in some cases supplied
as a discrete signal, or in other cases as data on a network or composite signals may be through the power
lines or wirelessly, and in yet other cases as a suitable combination of any of these input types.

The LMU connects and disconnects the module to the string. The duty cycle and phase of the
connection may be defined by one of several algorithms. The main components of the LMU are the
capacitor C1 105 and the switch Q1 106, as well as diode D1 107, which in some cases may be
supplemented with an additional switch Q2 i08, acting as a synchronous rectifier to increase efficiency. In
most cases, there needs to be a filter, which is a serial coil and a parallel capacitor. That filter can be placed
at each LMU or it can be placed just before the fuse box or inverter, or be part of either one of those. Not
shown explicitly is the circuitry to drive the switch(es) Q1 (Q2) as well as to process the above-mentioned
signals 104a-c, as well as other signals (or data). Typically, a small single chip micro controller, (SCMC)
109 could be used, or in some cases an ASIC or FPGA, Said controller could even be implemented in
discrete, functionally equivalent circuitry or in other cases a combination of SCMC and circuitry could be
used. In all methods or algorithms used to control the LMU it is preferable to have a different phase to
each LMU to minimize voltage variance on a string. Since the module is a few strings of cells (normally
three cell strings per module), the same algorithms can be applied to each string of an individual module or
in some cases to each cell in a module. By switching the module on and off to the string, the LMU lowers
the voltage reflected to the string bus and causes the current reflected to the string bus to be higher, nearer
the level it would be if the module was not weak, generating a higher total power output.

Several algorithms, described further below, may be used to find the correct duty-cycle and phase for
each LMU connected to the string or mesh system. Beyond the module connection the LMU may have the
following signal inputs, as discussed above, including but not limited to duty cycle, phase and
synchronization pulse (to keep all LMUs synchronized). This phase and synchronization is desirable to
further improve performance, but the LMU can work without them. Other LMU signals may include signal
outputs, such as measure current and voltage at the module side and optionally measure current and voltage
in the string side, as well as other suitable signals, including but not limited to light, temperature (both

ambient and module) etc.
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These signals may or may not be transmitted over the power line, commonly referred to as power line
communication (PLC), or wirelessly. These signals may also include sync signals, The management unit
can send sync signals all the time to set the timing values, etc. The management unit 204 (further discussed
below) may have sensor inputs for light sensor(s), temperature sensor(s), one or more each for ambient,
module or both.

Using the described methods the LMU should be a very non-expensive device that can easily increase
the throughput of a PV solar system by a few percentage points. These varied controls also allow installers
using this kind of system to control the voltage open circuit (VOC) by, for example shutting off some or all
modules. For example, by implementing the system, a few modules can be disconnected from a string if a
string is getting to the regulatory voltage limit. That way more modules can be installed in a string

Figure 2 shows an overview 200 of a photovoltaic system 200 according to one embodiment of the
current invention. The whole PV system is normally built from a few components, including photovoltaic
modules 201a-n, LMU units 202a-n, ac-dc inverter 203, and a management unit 204. The management unit
may be part of the inverter, the combiner box or the LMU, or it may be a stand-alone unit. The modules
are connected in parallel to the LMU units, which are connected in series to a string bus 205, which
eventually is connected to an inverter and management unit. The string bus may be connected to the
inverter directly or as part of a mesh network or combiner boxes or fuse boxes (not shown). An isolated
LMU may be used as a combiner box 206 to adjust all voltages before connecting to the inverter, or a
single or multi string inverter may be used. To avoid lowering the voltage bus, the management unit may
assign a different phase for each LMU so at any given time a maximum of one single module is
disconnected from the string bus.

In some cases, the duty cycle of all units in a string or mesh may be changed, to increase or decrease
the string voltage. A reason for that may be not to exceed the maximum voltage allowed, either by the
combiner box, the inverter, or any other load connected, or to not exceed the maximum voltage allowed by
any regulations applicable to that system or in some cases to align the voltage of multiple strings. That
approach can also allow changing the duty cycle of one LMU in a string, causing higher current in that
LMU and overall higher power harvesting. To adjust voltage the same factor needs to be applied to all

modules in that string. For example, in a case of a first module A1 that is producing only 80%, and the
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voltage of the whole string needs to be 5% lower, the duty cycle of Alis 80% multiplied the duty cycle
applied to the whole string (which is Y% in this example) so module A1 then has Y*0.8 as duty cycle. The
duty cycle for rest of the modules in that string is Y only, and so forth. A unit to measure module and
ambient temperatures may be added for a few of the algorithms. The management unit may be the “brain”
of the system, and it decides on the duty-cycle and phase parameters.

Additional approaches may include more variations of methods used in operating the control, both on
the system controller Management Unit 204 and on one or more LMUs (respectively their SCMCs 109) .
For example, in some cases a method may be used to receive module voltage from all LMUs in the same
string, at the same time, preferably (in some cases it is not necessary to be exact, but just approximate), and
identify the strongest module (strongest is the one with the maximum power), and then to set the duty cycle
as a function of received voltage, wherein the local duty cycle equals the ratio of 1-(( highest power
module voltage- local module voltage) divided by the highest power module voltage).

In some cases this method may be further refined by fine tuning the local duty cycle of each module
until a decrease of voltage of the module with the highest power is measured, and then undoing the last
change, thus reaching the peak performance point, also referred to as Maximum Power Point Tracking
(MPPT). In a similar but different method, the system may receive module voltage from all LMUs in the
same string at same time and identify the strongest module, and then it may change the local duty cycle of
each module to get the module with the highest power to decrease its voltage, since decreased duty cycle
(period the module is connected to the string) normally increases voltage, and then decrease the local duty
cycle until the module with the highest power reaches its highest voltage.

In other cases, the system may receive module temperature and voltage from all LMUs in same string
at same time; it may calculate Vmp, the voltage on the maximum power point, per each module using the
formula presented by Nalin K. Gautam, N.D. Kaushika * at “An efficient algorithm to simulate the
electrical performance of solar photovoltaic arrays”; and then it may change ModuleDutyCycle per each
module to get to Vmp (module) using the formula cited above, since increased duty cycle (period the
module is connected to the string) normally increases voltage. In a similar but slightly different method,
the systern may again receive module temperature and voltage from all LMUs in same string at same time

and it may calculate Vmp per each module using the formula presented by Nalin K. Gautam, N.D.
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Kaushika * at “An efficient algorithm to simulate the electrical performance of solar photovoltaic arrays.”
But in this case it may calculate Vmp ratio between strongest module and all other modules, using one or
more of the methods discussed above.

In yet other cases, the LMU measures the voltage of a module and the current flows through it to
calculate the switching duty cycle. Basically, the LMU working point is changed until maximum current is
achieved. This method assumes that string maximum power can be achieved with some accuracy by
driving each LMU to maximum current. Those readings then enable the LMU to serve also as a module
level monitoring system.

Using yet another method, the system first observes that the light intensity is not changing
(calculating the duty cycle requires a relatively stable environment). in some cases, the management unit
can communicate with the inverter as well, so instead the inverter trying to find MPi’T, the LMU plus the
management unit are setting the right values and balancing the string. In those cases typically the inverter
should be set up for its load (to operate) instead looking for MPPT. If there are changes in (sun light)
radiation, it is necessary to wait until the environment stabilizes. The inverter then stops the MPPT
process, although this step may be avoided by taking measurements few times for the same radiation until a
stable result is achieved, although this particular approach may degrade performance. There may be no
need to stop the MPPT on the inverter, the assumption being that all measurements and calculation are
done faster than the MPPT algorithm is working, so it does not affect the inverter. The system then takes
the voltage and current measurements, and then calculates power per module. Find what the maximum
power by a module is, and tag it Maximum Power. For each module that produces less than 3 percent (or a
similar small percentage) of Maximum Power, find how much less power that module produces. It will be
the LMU duty cycle. For example, if module produces 20 percent less power, it will be disconnected from
the string bus about 20 percent of the time. Alternatively, knowing the temperature, the Vmp (voltage on
the maximum power point) can be calculated every 30 (or few) minutes. The duty cycle can be calculated
in a way where all modules’ or weaker modules’ voltage is set at Vmp.

The management unit (MU) finds the duty cycle for the LMUs and transfers it by data transmission,
wires, wireless or otherwise. The MU knows all the different duty cycles indicated for each LMU. For

power fine tuning, the MU sends the appropriate data to the appropriate LMU, and then the MU calculates
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the total power of the string and corrects the duty cycle to produce maximum power. Once maximum
power is achieved, the duty cycle for the particular LMU may be saved in a database and serve as a starting
point for the same LMU at the same time of day on the next day. This method is based on the assumption
that if there is a fixed shade on the modules, such as a chimney, a tree, etc. it will be the same shade on any
day at the same time. Alternatively, historical data may not be saved, but may be recalculated from scratch
on each run, for example every 30 minutes.

Many variations may be applied to said circuits, without departing from the spirit of the invention. For
example, additional components may be added, or components may be replaced. For example, rather than
using a capacitor as primary energy store, an inductor may be used, or a combination of inductor and
capacitor. Also, the balance between hardware and firmware in the micro controllers or processors can be
changed, without departing from the spirit of the invention. In some cases, only some problematic modules
may have an LMU, for example in a shaded or partially shaded or otherwise different situation. In yet other

cases, LMUs of strong modules may be virtually shut off.

Sample Claims

1. A method of operating a solar panel module controller, comprising the following steps:
) a) receiving at said solar module controller the module voltage from all solar module controllers in

same string at same time, and

b) identifying the module with the highest power (or voltage), and then

c) setting the duty cycle as a function of received voltage,

wherein the local duty cycle may equal the ratio of 1-(( highest power module voltage- local module
voltage) divided by the highest power module voltage)
2. The method of claim 1 of operating a solar module controller, with the following additional step:

d) fine tuning the local duty cycle of each module until a decrease of voltage of the module with the
highest power is measured, and then undoing the last change
2b) . the method of claim 2, wherein the power of the overall string is measured to adjust the duty cycles.
3. A method of operating a solar module controller, comprising the following steps:

a) receiving at said solar module controller the module voltage from all solar module controllers in

same string at the same time, and
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b) identifying the module with the highest power (or voltage), and then

c) changing local duty cycle of each module to get the module with the highest power to decrease its
voltage, and

d) then, decreasing the local duty cycle until the module with the highest power reaches its highest
voltage.
4. A method of operating a solar module controller, comprising the following steps:

a) receiving at said solar module controller the module temperature and voltage from all solar module
controllers in same string at the same time, and

b) calculating the voltage on the maximum power point for each module FOR EXAMPLE using the
formula presented by Nalin K. Gautam, N.D. Kaushika * at “An efficient algorithm to simulate the
electrical performance of solar photovoltaic arrays”

c) changing ModuleDutyCycle per each Module to get to Vmp (module) using said formula.
Decreased duty cycle (period the module is connected to the string) normally increases voltage
5. A method of operating a panel module controller, comprising the following steps:

a) receiving at said solar module controller the module temperature and voltage from all solar panel
module controllers in same string at same time, and

b) identifying the strongest module by calculating their power output P=V(module)*1(string), then

c) calculating the voltage on the maximum power point for each module using the formula presented
by Nalin K. Gautam, N.D. Kaushika * at “An efficient algorithm to simulate the electrical performance of
solar photovoltaic arrays” and

d) calculating the ratio of the voltage on the maximum power point between strongest module and all
other modules,

wherein -

Vmp (module)= V (strongest module as measured)*Vmp (module calculated from formula)/ Vmp
(strongest module calculated from formula)/ , and

Change ModuleDutyCycle per each Module to get to Vmp (module) using the'Vmp ratio calculated

. by said formula. Decreased duty cycle (period the module is connected to the string) normally increases

voltage
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6. A method of operating a panel module controller, comprising the following steps:

a) measuring by said solar module controller the voltage of a solar module and the current flowing
through it to calculate the switching duty cycle

b) further changing the LMU duty cycle until the current is maximized

c) repeating for all LMUs

This method can be enhanced by freezing inverter MPPT and then tracking and observing light
intensity until constant before executing on the measurement described in step 6.a.

7. A methgd for operating a module controller comprising the following steps:

a) Observing that the light intensity is not changing (calculating the duty cycle requires a relatively
stable environment). If there are changes in radiation, it is necessary to wait until a stable environment is
achieved;

b) inverter to stop MPPT process

¢) taking the voltage and current measurements;

d) from said measurements, calculating power per module;

e) finding the maximum power for a module, then

f) tagging it Maximum Power;

g) determining the duty cycle of the panel controller unit by finding out how much less power is

produced by each module that produces less than 3 percent of Maximum Power.

h) Using the management unit to find the duty cycle for the each solar panel module, so all the

different duty cycles for each of said modules are known.

i) fine tuning the power by sending DutyCycleCommand from the panel module controller to the

appropriate panel module, and then calculating the total power of the string and correcting the duty

.cycle to produce maximum power.

Once Maximum power is achieved, the Duty Cycle for the particular LMU may be saved on a

database and will serve as a starting point for the same LMU on the same time of day of the next day.

The latter is done based on the assumption that if there is a fixed shade on the modules, like chimney,

tree, etc. it will be the same shade at any day at the same time.

8. A method as in claim 7, wherein, however, knowing the temperature allows the voltage on the
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maximum power point to be calculated. The duty cycle may be calculated in a way wherein the voltage for
all modules or weaker modules may be set at the voltage on the maximum power point. Said calculations
are to occur every 30 minutes.

9. A method as in claim 7, wherein, however, historical data is not saved, but rather it is recalculated on
each run, with said runs to occur every 30 minutes.

10. A method as in claim 7, wherein, however, there is no need to stop MPPT on the inverter, because all
measurements and calculations are done faster than the MPPT algorithm is working, so it does not affect

the inverter.
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