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I. Procure parts 
See Appendix A, College Bot Bill of Materials (BOM) for notes on retailers and vendor part descriptions. 

Throughout this picture narrative, each part is labeled with the letter code used in the BOM and build 

instructions. 

1. Kit parts—A (times 2), B, C (times 2) 

 

The locomotion of this robot 

is provided by 2 kit 

gearmotors from Tamiya (A), 

which drive the tank treads, 

also purchased as part of the 

“Track & Wheel Set” (B) 

shown here. 

 

 

 

 

 

 

 

 

Although the gearmotor kits come with motors, they are 

low quality and require too much current to use. We 

replace them with two inexpensive 6V motors (C). 
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2. Electronic parts—D, E, F, G, H, I, J, K, L, M, (and SpA, SpB, SpC) 

A number of other larger electronics components are included in the kit. Two are microchips: 

One is a motor driver chip (D) that 

lets us control the relatively high 

current required by a motor from a 

low current microcontroller (E). 

The microcontroller in this case is 

the Arduino Nano (E), an older 

chip, but very inexpensive and still 

widely available.  

Two other electronics parts available from multiple 

suppliers are the sonar module (F) used for sensing 

distances, and the micro-servo (G) used to turn the 

head (which holds the sonar module.) 

 

 

Two different kinds of switches: One to turn the robot 

on and off (H) and one to push to cycle the robot 

through different programming steps (I). The on/off 

switch is called a double-pole, double-throw (DPDT) 

switch because it simultaneously acts on both the 9V 

and 6V circuits (poles) and has two positions, or 

throws, on and off.  

Again, because we have two electrical circuits, we need 

power to both. This means two sets of batteries: one to 

hold a single 9V battery (J) and one to hold 4AA batteries 

(K), creating 1.5*4=6 volts of potential. 
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There is a single 8 ohm, 1 watt speaker (L) for playing simple music (or talking if 

you use the optional speech components. ) 

 

 

The main robot circuit is laid out on a “400 tie point” 

breadboard (M). If you plan to add the speech option, you 

will also need a “170 point” breadboard (SpA). 

 

 

The speech itself is created by the SpeakJet chip (SpB), which takes 

digital instructions and creates a complicated analog signal that can 

replicate speech. 

Because the speech signal leaving the SpeakJet chip does not product a 

very loud sound, it needs to be amplified. This is done with the LM386N 

amplifier chip (SpC) . 

 

3. Electronic components—N, O, P, Q, R, S, T, U, V, W, (and resistors, 

Capacitors, and LEDs) 

 

To connect all of the components on 

the breadboard, we’ll need two 

different kinds of jumper wires—shorter 

and more rigid wires (N) that generally 

lie flat on the breadboard, and loose 

jumper wires (O) that are typically 

longer and can connect components 

that are not on the breadboard. 

In addition to the packs of loose wires, the 

kit also uses ribbon cable of the female to 

male (P) and male to male (Q) variety. 

Because these come in strands of 40 wires, 

and you only need 4 female/male and 6.5 
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male/male, you’ll have more than you need for just a single robot. If you’re trying to reduce cost, you 

could instead use more of the loose jumper cables to replace (Q), but the wiring will be a little less tidy. 

The power connectors for both circuits need to be connected after the robot is partially assembled. One 

approach for this (particularly if you’re just making one and have the tools handy) is to solder the wires 

together after that assembly step is reached. A cleaner approach is to crimp male and female Molex 

connectors to the wires so they can be plugged in (and, if necessary, unplugged) when necessary.  For 

both the male and female parts, there is the metal connector—(R) for male and (S) for female—and the 

plastic part that wraps around it to hold the parts in place once they’re connected—(T) for male and (U) 

for female. 

 

 

 

 

Most of the wires purchased to create the kit come with pins that can be 

inserted into the breadboard. However, a few will need to have pins added. For 

this, we need a strip of header pins (V). These are also useful to have if we need 

to replace the pins that come with the motor driver chip. 

To protect the wires we solder together, we’ll also need about a foot of 3/32” 

heat shrink tubing (W). 

In addition to all the parts depicted here, the kit comes with a number of resistors, capacitors, LEDs, and 

header pins. These are two numerous to label and depict, but here is a full list of the components: 

• Resistors 

o 4 10kΩ (brown-black-orange) (2 necessary and 2 spare) 

o 10 220Ω (red-red-brown) (1 necessary, 9 spare—these pair with the LEDs) 

• Capacitors 

o 4 10µF Radial Electrolytic Capacitors (2 necessary and 2 spare) 

• LEDs 

o 1 (green) LED is necessary for the robot, but the kid includes an assortment for students 

to experiment (4 red, 3 green, 2 yellow, 2 white, 2 blue) 

The above are the components required for the standard robot kit. If adding the optional speech 

components, the following are also needed (no spares are given here—these are the exact amount 

required): 

• Resistors 

o 4 10kΩ (brown-black-orange) 
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o 1 10 Ω (brown-black-black) 

• Capacitors 

o 2 22pF ceramic disc 

o 1 47pF ceramic disc 

o 1 220µF Radial Electrolytic Capacitor 

o 2 10µF Radial Electrolytic Capacitors 

o 1 100µF Radial Electrolytic Capacitors 

 

4. Hardware—X, Y, Z, and AA 

The 3-D printed and electronic robot parts are all 

held together with some standard hardware 

(numbers given are exact requirements—it’s 

probably a good idea to add 4-6 spares of each): 

• 2 1” 4-40 bolts (X) 

• 14 0.5” 4-40 bolts (Y) 

• 16 4-40 nuts (Z) 

• 11 1/4" 2-28 tap screws (AA) 

 

 

5. 3D Printer Filament (and printer) 

The robot chassis consists of a total of 9 different 3D printed parts. Alternatively, a similar version 

constructed from laser cut acrylic or wood is also available. (If you need to use a mail order service, laser 

cutting will likely be cheaper than 3D printing.) The chassis is typically printed in PLA, but ABS should 

also work fine. 

Any 3D printer that can print at least 5” square can print the chassis. However, a printer with a heated 

build plate will probably do a better job than one that prints PLA directly onto plastic or tape. (This is 

because most of the parts have a lot of surface area on the solid first layer, which makes curling more 

likely unless the head is closer to the build surface, in which case over-adhesion might be an issue.) 

One entire robot will require approximately 10-15% of a 1kg spool of filament. 

II. Solder/crimp leads for electronic and wafer parts 

Required tools: 

• Wire cutter and stripper 

• Soldering iron 

• Wire crimper (or needle-nose pliers) 
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• Lighter/heat source for heat-shrink tubing 

1. Split out jumper wires (N), (O), (P), and (Q) 

If you’re trying to minimize the total cost per robot, the rigid jumper wires (N) (which come in packs of 

140) and the loose wires (O) (which come in packs of 68) can both be split in half. 

For the rigid wires, kits usually come with 10 wires 

each of 14 different colors. Simply split into two sets 

of 5 wires/color. 

If using the optional speech components, you could 

probably still work with half, but it might be better 

to keep all 140 wires in a single kit. 

 

For the flexible wires, split into two sets of 34 wires, 

taking care to make sure each set has the same 

proportion of the various lengths. (Wire bundles vary 

from merchant to merchant, but these are typically 

mostly all of the same length with 4-10 longer 

wires.) 

 

 

For the female-to-male ribbon 

cable (P), each kit will need four 

wires to connect the four leads 

from the sonar sensor (F) to the 

microcontroller. Pull these four 

leads off from the pack of 40, 

leaving the four wires connected 

to each other. (Do not separate.) 

Finally, set aside 7 (or 6.5) male-

to-male jumpers (Q). We’ll 

mostly be connecting these to other electronic components later. These will need to stay partially 

attached to each other—two (attached) will be used for the speaker and button, two (separated) for the 

motors, two (attached) for the power switch, and one half for a Molex-terminated lead (which we can 

use to connect the battery pack to a breadboard instead of the switch. (For further details, look at those 

assembly instructions below.) 
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2. Battery holders—(J) and (K) 

For each battery holder, 9V and 4xAA, we’ll be soldering one pin to the negative (black) lead and 

crimping one female Molex connector to the positive (red) lead. First assemble the parts: 

 

Battery holders (J) and (K), Molex connectors (S) X 2 & (U) X 2, pins (V), and heat shrink (W) 

First, from the header pins (V), separate out two single pins. The easiest method is to twist the pins, but 

a hobby knife or side cutters can also be used. 

Second, cut two lengths of roughly ½” of heat shrink tubing (W) and slide that onto the black leads of 

both battery holders. 

Third, solder each single header pin onto each black lead. The easiest way to do this is probably to hold 

the pin in a soldering clamp, deposit a blob of solder on the short side of the pin, and then reheat the 

solder while pressing the wire lead into it. 

Fourth, slide the heat shrink pieces over the newly soldered joints (so that it covers the black part of the 

header pin) and apply heat to shrink it and hold it in place. 

Fifth, crimp the metal Molex pins (S) onto the red/positive leads of each battery holder. The pins have 

one section that crimps to the bare wire and one section that crimps to the insulation. Take care not to 

bend any other part of the pin or it will slip out of the plastic cover. (This video does a good job of 

illustrating how to correctly crimp these terminals: https://www.youtube.com/watch?v=h4xdpWOKBr0) 
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Sixth, slide the plastic covers (U) over the metal pins (S). After you push them on with moderate force, 

they should stay locked in place. 

After these steps are complete, the two battery holders should look as follows: 

 

3. Speaker (L) and button (I) 

Both of these parts need positive/negative paired leads to be soldered to them. Begin with these parts: 

 

Speaker (L), button (I), 2 joined male-to-male jumpers (Q) cut in half, 2 lengths of heat shrink (W) 
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First, after you’ve cut the jumper pairs (Q) in half, separate the cut ends by an inch for both and strip a 

quarter inch of insulation from all four leads. Slide the heat shrink (W) onto the leads that will go on the 

button. (We will not use heat shrink on the speaker.) 

WARNING: It is possible (and probably easiest) to complete these instructions using jumper wire as 

indicated. However, the jumper wire from Tayda in the BOM has a very high gage (small diameter) 

and might break if middle or high school students are flexing it around as many in our class did. For 

this reason, you might consider substituting 22AWG solid or stranded core wire with a header pin 

soldiered on (as we did for the battery black leads above) wherever jumpers are used in these 

instructions. 6” lengths should be fine, although I’d recommend 8” lengths for the wires connected to 

the motors. 

Second, thread the leads going to the button through the small holes in the terminals and bend over 

prior to soldering in place. 

Third, slide the heat shrink up over the button terminals and heat to shrink into place. 

Fourth, dab hot solder onto the solder pads for the speaker, remembering which is labeled positive and 

which is labeled negative. 

Fifth, hold the remaining leads in place over the solder blobs and heat the solder until it absorbs the 

leads. When doing this try to ensure the lead going to the negative terminal is the darker color (typically 

black, purple, or brown.) 

When completed, the parts should look as follows: 

 

4. Motors—(C1) and (C2) 

Please see the warning above—instead of jumper wires listed in the instructions below, I highly 

recommend using 8 inch lengths of thicker wire for the motors. 



For the two motors (C) X 2 that replace those that come with the gearmotor kits, we need to solder 

leads in place. For a set of two motors, these will consist of two single strands of male-to-male jumpers 

(Q), each cut in half. The darker (negative) wire should be in the same orientation for both motors. No 

heat shrink tubing needs to be used for these motors (the metal leads coming out of the motors are 

probably too weak to accommodate it), but wires will need to be stripped after being cut in half in order 

to solder them. The following picture shows the recommended alignment of the positive and negative 

wires: 

 

5. Power switch (H) 

The power switch is probably the most complicated part to prepare. We begin with the following parts: 
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Power switch (H), two paired male-to-male jumpers (Q) cut in half with pins cut off one half length, 4 

lengths of heat shrink (W), metal male Molex (R) x 2, plastic male Molex casing (T) x 2 

First, strip the leads on both ends of the paired wires with no pins and on the opposite end of the other 

pair of wires. Slide the heat shrink onto one end each of both pairs of wires. 

Second, crimp both Molex pins onto one side of the wires with no header pins (opposite the heat 

shrink.) After the metal pins are in place, slip the plastic housing on with moderate force until secure. 

Third, solder the four remaining leads to the switch. The leads with header pins should go to the two 

middle terminals, while the ones with Molex pins should go to one of the outside pins. When you solder 

these in place, ensure that the same color of wire is used on the same side. (E.g. if the middle wire on 

one side is blue, the outside wire on that same side should also be blue.) 

Fourth, slide the heat shrink into place over the newly soldered leads and heat into place. (You may find 

this easier to do as you go, prior to completing all of the soldering.) 

Once complete, the final switch should look as follows: 

 

6. Battery connector lead 

Not necessary for the construction of the robot, but helpful for using the battery on a breadboard 

without the switch while testing and learning about the components, is a separate lead with a header 

pin on one end and a male Molex pin on the other. First assemble the parts: 

 

One (or one half of a) male-to-male jumper (Q), metal male Molex (R), plastic male Molex casing (T) 

Cut the jumper wire in half, and then strip the newly cut end and attach the Molex connectors. (If 

making multiple robots, the other half of the wire can be used for the same part for that robot.) 



7. Solder header pins to motor controller (and potentially 

microcontroller) 

The motor driver (D), and potentially the microcontroller, are sometimes sold with the header pins not 

yet soldered on. These instructions show the soldering of pins to the motor driver, but this may also be 

necessary for the microcontroller. 

First, put the header pins into a breadboard with the right spacing for the chip, and then place the motor 

driver over the pins: 

 

After the chip is in place, simply solder each pin until you have a clean “volcano” of solder connecting 

each pin to the chip. 

III. Cut and drill a few motor pieces 

Required tools: 

• Electric drill with a 3/32” size drill bit 

• Hacksaw with vise or heavy duty metal shears 

1. Cut gearmotor shafts to length—(A1) and (A2) 

The gearmotor kits (A) used in this kit are designed to drive power to 100mm (4.3”) hexagonal shafts. 

These are too long for our robot, so the shafts need to be cut down to 57mm, or about 2 ¼”. For both 

kits, you’ll need to fish the long hexagonal aluminum shaft (i.e. not round) out of the included bag: 

 

After you have this, cut both down to 57mm. One method is to simply cut them with medium or heavy 

duty metal shears. Another is to clamp the shafts in a vise or between two blocks of wood with paper 



towel or other padding and cut to length with a hacksaw. Here is a cross-section picture of the latter 

method (after the cuts were made): 

 

2. Drill servo horn to accept included screws 

With the servomotor (G), there will be a small bag of screws and white plastic “servo horns.” We need 

to expand the size of the holes of one of these horns. Using a 3/32” drill bit, drill through the second 

hole from the center on both sides of the longer arms. When done, your servo horn will look like this: 

 

IV. 3D print the chassis 
Depending on whether you intend to use the printing part of the robot in a class you might choose to do 

this later as an educational experience. For this reason, instructions for printing the plastic parts are 

related in a separate document. 

V. Test the parts 

1. Test fit of 3D printed components 

To ensure no problems will occur in final assembly, fit all the printed parts together to make sure 

warping during printing did not cause any misfits: 



 

Also, test to ensure the sonar sensor (F), servomotor (G), switch (H), button (I), and speaker (L) will all fit 

into their corresponding slots. 

2. Test of the electronic components 

If making a single robot, you can likely skip this step, but testing prior to providing to a class or other 

group should be mandatory. You can do this by using the simple test software provided with this 

document and setting up a full breadboard based on the pins outlined in the code. 



Appendix A: College Bot Bill-of-Materials (BOM)

Purchased from Pololu Robotics (Las Vegas, NV)

www.pololu.com

Kit part 

label

Quant-

ity Item # Direct product link with name Price/1 Price/10 Price/50

A 2 67 Tamiya 70093 3-Speed Crank-Axle Gearbox Kit 6.95$       6.59$       6.25$       

B 1 106 Tamiya 70100 Track and Wheel Set 7.95$       7.16$       7.16$       

C 2 1117 Brushed DC Motor: 130-Size, 6V, 11.5kRPM, 800mA Stall 1.79$       1.49$       1.31$       

D 1 2135 DRV8835 Dual Motor Driver Carrier 4.49$       3.89$       3.49$       

All Pololu costs 29.92$    27.21$    25.77$    

Microcontroller: Arduino Nano

The preferred option used in the kit is the "Arduino Nano"--purchased from eBay, but available at other more reputable stores

However, the "Pro Micro" from SparkFun or other small Arduino style breadboard compatable chips could also work.

NOTE: Some sellers will sell the Arduino Nano without the software installed. This is not the norm, but check the comments

of the online site you purchase from to see if it says anything about "Bootloader installed." Conversely, if it specifies "Arduino Nano"

bootloader, you should be fine.

My eBay seller was "yankee_electronic" ("15697"), although eBay seller inventories change frequently.

Choose only ONE of the items below:

Kit part 

label

Quant-

ity Item # Direct product link with name Price/1 Price/10 Price/50

E 1 81877 DX.com: Nano V 3.0 8.66$       7.63$       

E alt 1 (eBay) eBay Arduino Nano 6.06$       

Sonar sensor and microservo

These are both pretty flexible. For the servo, we're looking for a "9g micro servo". I recommend an HXT900, but others should work.

For the sonar sensor, go with an HC-SR04 from one of many vendors (including Amazon) online. They are very cheap in bulk on eBay.

I've included a few options for sonar sensor vendors, but you only need one (and one microservo)

Choose only ONE sonar sensor and one microservo from the items below:

Kit part 

label

Quant-

ity Item # Direct product link with name Price/1 Price/10 Price/50

http://www.pololu.com/
http://www.pololu.com/product/67
http://www.pololu.com/product/106
http://www.pololu.com/product/1117
http://www.pololu.com/product/2135
http://dx.com/p/arduino-nano-v3-0-81877
http://www.ebay.com/sch/i.html?_nkw=%22Arduino+Nano+V3.0%22


G 1 HXT900 HobbyKing.com: HXT900 2.69$       

F 1 HC-SR04 HobbyKing.com: HC-SR04 (sonar) 2.89$       

F alt 1 (eBay) eBay HC-SR04 (sonar) 1.37$       

F alt 1 (Amazon) Amazon: HC-SR04 (sonar) 6.50$       

Total/robot 4.06$      

From Digi-Key: Switches and crimp connectors

I'd recommend simply buying these from Digi-Key to be assured you get exactly the same sized parts to fit the model.

Kit part 

label

Quant-

ity Item # Direct product link with name Price/1 Price/10 Price/50

H 1 SW116-ND SWITCH SLIDE DPDT 3A EYELET 0.68$       0.66$       0.57$       

I 1 SW631-ND SWITCH PUSH SPST-NO 3A 125V 1.60$       1.49$       1.35$       

R 3 WM1002-ND CONN TERM MALE 24-30AWG TIN 0.15$       0.14$       0.09$       

S 2 WM1003-ND CONN TERM FEMALE 24-30AWG TIN 0.12$       0.11$       0.07$       

U 2 WM1201-ND CONN PLUG 1POS .062 0.18$       0.16$       0.12$       

T 3 WM1200-ND CONN RECEPTACLE 1POS .062 0.17$       0.16$       0.12$       

Optional 1 16-1032-ND BAG ESD SHLD 3"X5" METAL-IN ZIP (if you want a static shield ziploc)

Total/robot 3.84$      3.61$      2.94$      

From Tayda: Battery holders, speaker, ribbon connectors, and electronic components

I'd recommend simply buying these from Tayda to be assured you get exactly the same sized parts to fit the model.

That said, the electronic components and wires are standard and can be acquired more or less anywhere

If you're just making one robot, you could substitute single jumper wires for the ribbon packs--they just have a cleaner look

Kit part 

label

Quant-

ity Item # Direct product link with name Price/1 Price/10 Price/50

J 1 A-843 9V Battery Holder 0.47$       

K 1 A-842 4 x AA Battery Holder 0.36$       

L 1 A-4117 Mylar Speaker 8 OHM 1W 0.95$       

P 0.1 A-2378 Premium Jumper Wires Female / Male 200mm Pack of 40 3.99$       (only 4 are needed per robot)

Q 0.1625 A-2376 Premium Jumper Wires Male / Male 200mm Pack of 40 3.99$       (only 6.5 are needed per robot)

V 1 A-197 40 Pin 2.54 mm Single Row Pin Header Strip 0.15$       

Total/robot 9.91$      3.13$      3.05$      

Electrical circuit components are not individually labled in the kit, but you can find them at Tayda's site by searching for the product number.

http://www.hobbyking.com/hobbyking/store/__662__HXT900_9g_1_6kg_12sec_Micro_Servo.html
http://www.hobbyking.com/hobbyking/store/__31136__Ultrasonic_Module_HC_SR04_Arduino.html
http://www.ebay.com/sch/i.html?_nkw=%22HC-SR04%22
http://www.amazon.com/SainSmart-HC-SR04-Ranging-Detector-Distance/dp/B004U8TOE6/
http://www.digikey.com/product-search/en?x=0&y=0&KeyWords=SW116-ND
http://www.digikey.com/product-search/en?x=16&y=13&lang=en&site=us&KeyWords=SW631-ND
http://www.digikey.com/product-search/en?WT.z_header=search_go&lang=en&site=us&keywords=WM1002-ND
http://www.digikey.com/product-detail/en/0002061132/WM1003-ND/26259
http://www.digikey.com/product-search/en?WT.z_header=search_go&lang=en&site=us&keywords=WM1201-ND
http://www.digikey.com/product-search/en?WT.z_header=search_go&lang=en&site=us&keywords=WM1200-ND
http://www.taydaelectronics.com/9v-battery-holder-6.html
http://www.taydaelectronics.com/aa-battery-holder-4.html
http://www.taydaelectronics.com/mylar-speaker-8-ohm-1w.html
http://www.taydaelectronics.com/premium-jumper-wires-female-male-200mm-pack-of-40.html
http://www.taydaelectronics.com/premium-jumper-wires-male-male-200mm-pack-of-40.html
http://www.taydaelectronics.com/40-pin-2-54-mm-single-row-pin-header-strip.html


N/A 4 A-4534 10uF 25V 105C Radial Electrolytic Capacitor 5x11mm $0.02

N/A 4 A-2253 10K OHM 1/2W 5% CARBON FILM RESISTOR $0.02

N/A 10 A-2169 220 OHM 1/2W 5% Carbon Film Resistor $0.02

N/A 4 A-706 LED 5mm Red Water Clear Ultra Bright $0.02

N/A 3 A-057 LED 5mm Green Water Clear Super Bright $0.03

N/A 2 A-1555 LED 5mm Yellow $0.03

N/A 2 A-408 LED 5MM WHITE WATER CLEAR ULTRA BRIGHT $0.05

N/A 2 A-407 LED 5mm Blue Water Clear Ultra Bright $0.05

All electrical circuit components $0.72

The following are the parts required to add the optional speech capabilities (ignore if not adding speech)

SpC 1 A-994 LM386 LM386N Audio Amplifier IC $0.36

N/A 2 A-523 22pF 50V Ceramic Disc Capacitor $0.01

N/A 1 A-527 47pF 50V Ceramic Disc Capacitor $0.01

N/A 1 A-4543 220uF 16V 105C Radial Electrolytic Capacitor 6x11mm $0.03

N/A 2 A-4534 10uF 25V 105C Radial Electrolytic Capacitor 5x11mm $0.02

N/A 1 A-4502 100uF 10V 105C Radial Electrolytic Capacitor 5x11mm $0.03

N/A 1 A-2250 10 OHM 1/2W 5% Carbon Film Resistor $0.02

N/A 4 A-2253 10K OHM 1/2W 5% CARBON FILM RESISTOR $0.02

All electrical circuit components for speech option $0.56

From Sparkfun: Optional speech chip

This is only necessary if you're adding speech.In North America, Sparkfun appears to be the main retailer.

Kit part 

label

Quant-

ity Item # Direct product link with name Price/1 Price/10 Price/50

SpB 1 COM-09578 SpeakJet 24.95$     22.46$     

Purchased from DX.com (China)

This vendor can take a good deal longer to ship, but has always delivered every order I've placed with them.

These parts are all very standard and can be ordered from domestic suppliers (e.g. makershed.com, adafruit.com, sparkfun.com) at higher cost

A single robot kit really only needs half of N & O; however, if adding speech, the kit will need all of N

http://www.dx.com

http://www.taydaelectronics.com/lm386-audio-amplifier-1-channel-mono-class-ab-325mwx1at8-ohm-4v-12v-pdip-8.html
https://www.sparkfun.com/products/9578
http://www.dx.com/


Kit part 

label

Quant-

ity Item # Direct product link with name Price/1 Price/10 Price/50

M 1 140716 Mini Prototype Printed Circuit Board Breadboard - White 3.26$       2.87$       

N 0.5 275715 PVC Jumper Wire for Bread Board - Multicolored (140 PCS) 4.95$       4.36$       

O 0.5 142221 Breadboard Jumper Wires for Arduino ( 8~20cm / 68-cable Pack) 2.99$       2.63$       

SpA 1 118834 170 Points Mini Breadboard - White 1.87$       1.64$       

Total/robot (with no speech option) 11.20$    6.37$      

Total/robot (with speech option) 13.07$    10.19$    

Purchased from McMaster-Carr

These are all standard parts that can also be found at the local hardware store.

However, this is a convenient site for ordering all at bulk rates.

http://www.mcmaster.com/

Kit part 

label

Quant-

ity Item # Direct product link with name Price/pack # per box

X 2 91772A115 18-8 Ss Pan Head Phillips Machine Screw, 4-40 Thread, 1" Length 5.29$       100          

Y 18 91772A110 18-8 Ss Pan Head Phillips Machine Screw, 4-40 Thread, 1/2" Length 4.45$       100          

Z 20 91841A005 18-8 Stainless Steel Machine Screw Hex Nut, 4-40 Thread Size, 1/4" Width, 3/32" Height2.71$       100          

AA 15 90380A005 Phillips Thread-forming Screw For Plastic, Zinc-plated Steel, 2-28 Thread, 1/4" Length3.47$       50            

Total/robot 15.92$    3.00$      

(one) (if buy 10)

Total costs--assumes uses cheapest option available--all costs except for batteries and 3D printing Cost for 1 Unit cost for 10

Robot with no speech option 81.63$     54.16$     

Robot with speech option 109.01$  81.00$     

In addition to these costs, 3D printer filament will run $4-8/robot

Batteries will run approximately $3-5/robot (4 AA and 1 9V)

http://dx.com/p/140716
http://dx.com/p/275715
http://dx.com/p/142221
http://dx.com/p/118834
http://www.mcmaster.com/
http://www.mcmaster.com/
http://www.mcmaster.com/
http://www.mcmaster.com/

