Instructions: Solar Notebook#NB4WG1. With integrated Whirlygig.

A. PREP NOTEBOOK & SEAM
In the example shown, the notebook sides are made with paper cardboard and the dimensions are 8” x 10.5”.
For your own, you can adjust dimensions as you wish, though remembering to leave min 1” between the panel
and seam, and minimum ½” between panel and edge, on the other 3 sides. Coroplast (aka corrugated plastic, or
repurposed campaign signs) can also be used.
If using 2” wide duct tape for the seam, mark ¼” on each notebook piece (cardboard or coroplast) so that the
seam will be ~1 ½” wide. This allows for space for the USB Car Charger (and whirlygig motor) to fit in the seam,
and for the notebook to easily open and close when completed.

Cut a piece of duct tape. Duct tape Length = 2 x Notebook length + 1 inch. (or plus ~ 25 mm) So if the
Notebook length is 10.5”, then the Duct Tape Length should be ~ 22”. Lay the duct tape down, sticky side up,
and carefully place the notebook sides on the tape using your markers to guide you. Make sure there is min. 1‐
¼” gap between sides, and best if 1 ½”.

Fold over the tape and tact it down on the top to complete the seam. (see below)
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Instructions: Solar Notebook#NB4WG1. With integrated Whirlygig.

B. PREP MOTOR & WIRE
On the ~6” black/red wire (for the motor), strip ~1/4” of insulation from one end. This is for the motor tabs.

At the other end, separate the b/r wires and cut ~ ½” off the red wire to create some distance between the ends
of the wire (to reduce risk of shorting the circuit later). Then strip ~ ¾” off both the b&r wires and twist the bare
wire into an eyelet. The eyelet will provide more wire area for the clip to grab when connecting the panel to the
motor.

Twist the stranded wire so that all strands are together, then carefully thread the wire through one of the eyelet
tabs on the motor. Bend over and pinch so it doesn’t fall out of the eyelet. Since we’re not concerned which
direction the motor spins, the black and red wires can go in either tab. Repeat with the other wire. The picture
on the left uses a Handy Helper tool to hold the motor, while the other picture shows how one could cut a
square in the cardboard to hold it stable for soldering. Now you’re ready to solder these in place.
Motor: Hold the solder tip on the
tab/wire to heat and feed in
solder wire. Test connection so
that it is firm when cool.
Eyelet: Press the solder iron on the
eyelet against a piece of
cardboard, and feed solder wire
into the tip/wire junction. Solder
will seep throughout to look like
picture on right.
Lower left: motor with wires
attached
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C. PREP PANEL & CLIP WIRES
Cut ~3” off the end of the black/red wire on the solar panel to use for the clip wires. The Wires with clips will be
attached to the panel/charger side of the circuit, so that one also has the option of powering something other
than the integrated whirligig (motor).
Clip Wire prep. Strip ¼” off one end, and ~ ½” off the other end. The ¼” side will be attached to the clip, and the
½” side to the panel wires.

Pull the wires apart. Open the jaws on a clip on a pencil or similar object – then slip the insulator boot off. This
technique eases the task of removing the boot. Thread the bare wire through the hole in clip, then bend down
the tab on the clip, over the insulated part of the wire [images below]. Repeat with the other wire. Now you’re
ready to solder the wires to the clips.

Attach the clips to the edge of a piece of cardboard. (as shown below). Heat the clip/wire junction with the
soldering tip, and feed enough solder wire to solidify the connection. Repeat with the other wire. When cool,
slide the boots back on to the clips, using a ruler or pencil to open the jaws to ease this process.
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D. USB CHARGER CONNECTION WITH WIRES
Strip ~1/2” from the ends of the Panel Wires. Twist the red(+) wires (from the clip wire and panel wire) together
as shown. Repeat with the black(‐) wires. Tin the exposed wires. Then tin the tip(+) and one side(‐) of the USB
Car Charger. (Tinning is a process of using a soldering iron to melt solder around a stranded electrical wire.
Tinning the tips of stranded wires holds the fine wires together and makes it easy to connect them to other
terminals. By having both the wire and terminal tinned, this eases the step of soldering the two parts together.)

Then hold the tinned red(+) wires to the tip(+) and melt with soldering iron, then remove iron, let cool and test
the connection. Repeat step attaching the black(‐) wire to the side(‐) connection on the charger.

Hold up in the light and see if the red/green LED indicator light on the USB car charger lights up. If so, the
charging circuit is successful.
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Instructions: Solar Notebook#NB4WG1. With integrated Whirlygig.

E. FINAL ASSEMBLY
Attach Car Charger to the seam with a Zip tie. Cut a small slit in the duct tape seam on both sides of the charger,
for the zip tie to go through. Thread the zip tie through and tighten the charger to the seam. Cut off the excess
on the zip tie, and turn the cut end toward the seam to avoid the sharp edges if possible. Be sure to have the
‘Solar Schoolhouse’ logo on the charger facing up.

Place the motor & wire at the other end of the seam. Adjust so that the axle on the motor sticks out beyond the
edge of the notebook, then attach the motor to the seam using a zip tie, in the same way as the USB charger.
Add a piece of duct tape to hold the motor wires to the seam. Remove the paper on the double sided foam
tape on the solar panel, put in the correct place on the notebook, press to secure it.
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F. WHIRLYGIG AND NOTEBOOK DESIGN
Dress the 2” Yellow Wheel with pipe cleaners and energy beads to make your Whirlygig. Put one part of the
Velcro in the middle of the wheel face, and the other on a strategic location inside the notebook. This is where
to store the whirligig when not in use. Note that when the Whirlygig is connected, the USB charger will not
work. The Whirlygig feature of your Solar Notebook helps you Teach about Solar Energy. You can show how
shading will slow and stop the motor. It’s a great tool to have as you share about solar energy.

If you have some old renewable energy magazines or solar flyers, consider collaging a design for your Solar
Notebook covers (see some examples below). Since you’re now officially a Solar Ambassador, your creative solar
message will become a conversation starter, and you’ll be a hit with your friends. When collaging, use glue
sticks to attach design to the notebook, and clear packing tape over the top provides a good final touch.

You may also consider adding a small pouch on the outside of the Notebook, using duct tape, to place your cell
phone or powerbank, when charging.
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