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Final design features:
 Two versions: one for vertical tanks, one
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31 Degrees provides beverage dispensing machines and

f h ° t I t k Internal Housing - Bottom Load Cell Stand Bottem Housing-Main  Turn L.atch

O r O r I ZO n a a n S Internal Housing - Top Load Sensor - 50kg Leveling Mount Machine Screw-Latch

beverage product for customers.
ESP32-DevKitC-32U Load Cell Amplifier HX 711 Thumb Screw Rivets

J-B Weld SteelStik Gorilla Super Glue Gel
QR Code Label

MicroSD Card - 1GB

MicroSD Transflash Breakout
Buck-Boost Converter
PCB Board

* Total Cost for Unit 1: $231.15

* Total Project Cost to date: $1019.46. This
cost accounts for one complete unit,
another two partially complete units, a
battery charging station, parts not used
and tooling costs.

*Special Events * Upward-facing control panel

Louisiana State Fair, the Fort Worth Livestock * Floating lid design
Show and Rodeo, various music and margarita * Adjustable legs

festivals. * Battery port

*Longer-term partnerships * 3D printed internal parts
*Schlitterbahn, the Dallas Cowboys, Typhoon Pictured right: Control panel with all

Texas, FC Dallas. electrical components installed; engineered
for both aesthetics and simplicity.

Estimated Estimated

Total Part | Shipping | Sales Tax &
Category Unit Cost | # Units Costs Costs Tarrifs Total Cost
Smart Scale $ 231.15 3 $ 693.45|$  85.00|$ 65.00 | $  843.45
ﬂ7 %j.‘} imagine Battery Charger |$ 39.84 1 $ 3984|$ 5969 500|$ 5080
< - L R— . . Parts Not Used N/A NA S 7692|7008 674|$ 9066

= product B product * Up to 100,000 seat capacity venues.
e Sk : _, D peneing supply P P y Tooling N/A NA_ |$  3455|$ $ $ 3455
il i @\@\@D\@IQIQI@;@ S * Up to 100 machines/tanks in over 80 locations. : £ | Th fl | . ¢ sarels onsels  767a|s 1o194e
=150 Total Project Cost 7 7. 76.7 ,019.
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the Torchmate 4400, a plasma cutter in IHM.

Assembly Documents

At our Sponsor’s discretion, future progress is possible
due to these detailed documents.
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5. Product flavor in each tank. Storage
Area

Project Purpose

Create a smart scale and dashboard system to: Units Two and Three were cut,

1. Enable event workers to remotely monitor the volume, machined and bent simultaneously
weight, temperature, and flavor of beverage at each to prove that mass production is
dispensing machine; feasible.

2. Reduce manual inventory checks by operators;

3. Provide detailed product usage data to 31 Degrees and
their customers.

\Y/ FG - PrOjECt ObjeCtiVES Load Cell Stand: raises load sensors to

be in contact with lid, allowing all
weight to rest on these four columns.
Each can hold more than 250 pounds.

LLL:EJJ How-To / Assembly Method
The following document is created to assist any scale production after Senior Design ends. LLL:EI

Listed below are steps that should be completed in sequential order. If any step does not need to
be completed before the next one starts, it will be noted. Polyethylene Terephthalate Glycol (PETG) filament. Available for free in the Ingram Hall Makerspace.
Bought from Amazon for $22.99 per 2.2 pound (300 to 330-meter) spool.

For many steps, further explanation is needed. If so, the step will say and will be highlighted
RED. The document for assistance is a PowerPoint titled ‘Extra Assembly Help’.

Pictured right: A top view of ©
¥ the scale after all internal

' parts were glued down.
-/ This is what our team gave
the Electrical sub-team.

1. Buy materials. Refer to BOM for vendor. All materials needed from the manufacturing || 2. Foun dation Tab
sub-team include:
— Approx. eight square feet of .09075052-H32 Aluminum for printed parts.
— Approx. 200 meters of 1.75mm PETG filament.
thumb screw, and rivet nut wrench tool.
— Parts from Grainger: wire sleeves.

— Other parts include machine screws and lock nuts. rivets, Flex Seal Max, J-B PARTNUMBER | PART NAME DURATION METERAGE | QTY FOR ONE
EEEEE

(m)
, RAEeR TSU-064-16-182 | LOAD CELL STAND 3HR2 23.3
2. Refer to the USB drive. TSU-064-16-211 | PCB BOTTOM INTERNAL HOUSING | 9 HR 54
—  All parts needed to be 3D printed are in the folder labeled ‘4. G-CODE’s (use p
these for 3D printing)’.
— All parts needed to be cut on the Torchmate4400 are in the folder labeled 6. G1 T5U-064-16-207 | BATTERY ACCESSIBILITY HANDLE | 5 MIN
CODEs (use these for pl tting)’ TSU-064-16-205 1H
L ~ s (use these forprasma cutiing) - _ , . TSU-064-16-206 43 MIN
3. Initiate 3D printing. Refer to 2. 3D PRINTED PARTS’ excel spreadsheet in the USB TSU-064-16-208 27 MIN
drive for parts and quantities to produce. TSU-064-16-179 5 HR 32 MIN
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4. While 3D printing, cut enclosure, control panel, and lid from the sheet metal using the
Torchmate4400 plasma cutter. These G1 codes are found in the folder listed above along
with pictures of what they are.

5. After plasma cutting, deburr all edges of the sheet metal. A

6. After deburring, machine holes. Refer to the document for more assistance. GREEN: parts in scale assembly.

vet nut all six 5/16-inch holes before bending. Refer to the document for more
istance.

nd enclosure, lid, and control panel.

Enclosure: bend one side first, then front, then other side, and lastly back.

Control Panel: bend long bend first. Last two bends done in any order.

Lid: b

end one side first, then front, then other side, and lastly back.

9. Drill hole for BLACK PLASTIC TURN LATCH. Refer to the document for more
assistance. J-B Weld corners of lid. Let lid sit overnight and file down welds.

10. Apply coat of Flex Seal to all outside faces of the lid. Let dry for 24 hours.

11. Adhere all parts with Gorilla Glue in order listed below. Refer to the document for more
assistance.

1. Design, prototype, and fabricate an enclosure to house
the weight scale circuitry designed by EE sub-team,
accounting for:

A. The Interface to several types and sizes of storage
tanks.

B. Visual access to a digital display.

C. Access to replace batteries.

D. Provide for stability on uneven surfaces.

E. Provide access to connect a quick-disconnect
temperature probe. (Stretch Goal)

Various hole guides are o R
necessary due to the plasma ¥ e
cutter being unable to make
small & precise holes.

Battery Holder Bracket: located
Internal Housing: keeps at its port for accessibility at

2. Design, prototype, and fabricate brackets to support electrical components safe any time without removing the

fastening various electronic components, including load from any debris that does tank.
cells, within the enclosure. get into the scale.






