Introducing the PROTOBot
By Camp L. Peavy, Jr.

Figure 1. The PROTOBot: A hobbyist's starter robot Figure 2: Other tools and materials that you
featuring the BS2 “Stamp” computer. will need. Clamps are useful for holding
things together while glue is drying.
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Figure 3: Cut off the end opposite the DB9 P3 E 8 17 % P12
pin female connector. If you're using a pa[] 9 167 P11
modem cable, the cut end will be a DB25. PS5 [ 10 15 P10
P6 [] 11 14 P9
P7[]12 13[] P8

Figure 4: The programming cable connections from &C to the
BS2 Stamp.

Figure 5: Strip the individual wires on
the cut end.

Figure 6: “Ohm” aI‘I the wires to find pins 2,
3,4,5,6and 7.

Figure 7: If you look closely at your female
DB9 connector, you can read the numbers.
You may need a light and/or magnifying glass.
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Figure 8: Solder 1.5” inch 22-gauge

solid core wire to pins 2, 3, 4, and 5 ar . _ . Figure 10: You may need to re-cut
solder the wires from pins 6 and 7 Figure 9: Insulate the solder joints and re-strip the wires so that they
together. Fold the other wires, with heat-shrink tubing. If you are even. Tag or label the ground
including the uninsulated ground wire, don’t have heat-shrink tubing, use pin (5) with black tape and
back and cut them. They are not used. duct tape. maintain the order, as these 22-

gauge wires will be plugged into
pins 1-4 on the Stamp.

Figure 12: Wrap duct tape around the cable Figure 13: E6000
and press flat. You are trying to create a little industrial/craft adhesive
Figure 11: Plug the wires into the 4-pin plug to plug into pins 1-4 on the Stamp
computer.

breadboard making sure to maintain the
order of the pins.
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"""""""""""" ] Figure 16: Drill out the bracket
' shaft to 9/64” so as to

!
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Fiqure 14: Remove the sero | accommodate the 1/8” Klett
y AT Plastics fork shaft. Drill it out

horns from the servo. Eventually -
we will glue them to the center o before gluing!
the 3.5” foam wheels.
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Figure 15: Put the servos end-to-end. They are the
perfect width (2") for the breadboard. You can line
them up using the servo mounts as guides along the
side. Use the edge along the front. Notice the gsaare
forward. Before you glue, make sure the breadboaris
oriented with the “Experimentor 350" label on top 2
towards the front (see Figure 25).



Figure 17: Just a dab'll do ya. Be sure an
apply glue to the correct sides of the
servos. Remember, thgears will be facing
outward.

Figure 19: | told you those clamps would be
useful. There’s enough surface area on the
tailwheel bracket so it doesn’t need clampincg
Just keep it level so it doesn't slide. That's
demonstrated here with the tailwheel.

Figure 21: Before gluing the servo horn to the wheg
drill out the wheel to 1/4” so the servo screw capass
through. Do this before gluing the servo horn to tk
wheel!

Figure 18: Place the servos and
tailwheel bracket on the
breadboard. Center the tailwhee
bracket and make it flush with
the rear edge.

Figure 20: Quik-Cure 5 minute
epoxy. It's REAL popular for RC
planes!

Figure 22: Put a dab of E6000 on each leg of the
servo horn. Be sure to apply glue to the side
opposite the cap into which the servo plugs.



Figure 24: Be sure to glue the servo horn
with the cap facing upward. The servo horn
spokes end with the rim of the wheel, makin
it easy to center
Figure 23: Place the horn on the wheel (cap
facing up). You can center it by aligning the
four spokes with the outer rim of the hub. Let i Figure 25: The “Experimentor 350"

sit overnight to cure. solderless breadboard is laid out in
.1-inch centered “holes” (A-J) with 5
common tie points on each side of
center. The two columns along eacl
side (X, Y) are used to supply powe
(positive [+] and negative [-]).

Figure 27: The Stamp computer
plugged into the solderless

Figure 26: Here, I've peeled awa breadboard (hole 7H).
the bottom sticker to reveal the

underlying connections. Notice
the common connection (metal)
between the 5 tie points on eithe
side of center and the X and Y
power (+) and ground (-)
columns along the sides.

Figure 28: Cut the battey snap wire to 3
inches and solder a 1.5-inch piece of 22-
gauge solid core wire to the ends, the
same way we did the programming
cable. Insulate the solder joints to

+ prevent short circuits.
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P3[] 8 17 P12 Figure 30: Power cable plugged into Stamp
PA] 9 16[] P11 and black wire jumpered to “X” rail for
P5 [] 10 15[ P10 common ground.
P6[]11 14 [ P9
P7 12 13[] P8

Figure 31: Velcro added for 9-volt battery

attachment and red duct tape denotes the

Figure 29: We're going to be running the Stamp positive rail.

from a 9-volt battery. It could be run from
between 6-15 volts. The positive or red wire goes
into pin 24 on the Stamp and ground or the black 4
wire goes into pin 23.
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Figure 32: With the 7805 heatsink facing

downward, the pins are numbered 1, 2, and 3| Figure 33: Plug in the 7805 voltage
Pin 1 is the voltage input. Plug the %olt battery regulator vertically, just above the Stamp
positive connection into it. Pin 2 is ground; Work it in slowly as it is a tight fit.

jumper it to your negative rail (X). Pin 3 is the
5-volt output; jumper it to your positive rail (Y).
It will supply +5 volts to the servos.

Figure 35: Pin 1 (input) on the 7805 goes Figure 36: Cut the servo cable
to positive +9 volts, pin 2 (GND) goes to so that it's 4 inches long.

Figure 34: Cut 3 pieces of 22-gauge solid ground (X), and pin 3 (output) to the +5
wire (1 red - 1.5”, 1 black - 1", 1 red -2 rail (Y).
to connect the 7805 voltage regulator.

Figure 38: You can set the chassis on end to
solder the servo wires. This is a good
opportunity to mention one of my favorite tools
the Weller “PYROPEN" butane soldering iron.
It's portable and makes a “hissing” sound so

Figure 37: Cut 1-1/2-inch lengths of 22- you never forget to turn it off.

gauge solid core wire, as we did with the
programming cable and battery wires.
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Figure 40: The servo wires Figure 41: Screw the wheel on with the
plugged into the breadboard. supplied screw. Hopefully, you drilled the
wheel out.

Figure 39: Insulate the solder joints to
prevent short circuits.

Figure 43: Now it's time for some fun!

Figure 42: You'll need to use a 1/8” collar
(DuBro #139),as the one that came with th
bracket will be too small.



Photo 45: Solder a 6-inch piece of 22-gauge
solid core to each tab on the micro-switch.
Cover it with heatshrink tubing to prevent
Figure 44: Take the wheels off and , short circuits.
sticks under the servos. The sticks should extend
2 inches beyond the front of the servos. Notice tl
glue pick to the lower right.

Figure 46: Put 10K resistors between th Figure 47: Cut the bumper out of matte board. The @mensions are 10
positive rail (Y) and Stamp pins 6 and 7 inches in length and 2-3/4 inches high. Score theifmper in the middle at 5
On the Stamp side, plug it into the hole inches, so that you can bend it squarely. Score twoore lines 2 inches in

| from each end to make panels to which the micrewitches will be attached
170 that end, cut two Y-inch squares ¥-inch up fronthe bottom and %2inch
in from then end. This makes a nice pad to fit thenicro-switch lever into.
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Figure 48: This is the bumper cut out of

matte board. Note the Y4-inch squares cut

out of the ends. This is where you attach
the micro-switches.

Figure 49: Here is the bumper
scored, bent and ready to be

attached p



Figure 50: You'll actually need to hold this for atleast 3
minutes after letting it sit for 3 minutes. Think of it as an
exercise in patience.

Figure 52: Mount the switch with
the “on” position slanted rearward
so that as the robot goes forward it

doesn’t accidentally switch itself
“off.” Notice how the battery snap is

on the opposite side.

Figure 51: Add a little E6000 at the top anc
bottom of the micro-switch lever for
reinforcement. Be careful not to get any int
the switch mechanism.

Figure 53: The finished product? Nope, this is the
beginning.



