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Section 1 Executive Summary



Executive Summary

The AML team has designed an athletic tape cutter with an integrated cleat wrench. In the
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articulation and subsequent injury. After games, players metsirn to an athletic trainer to cut these
wraps. This at home athletic tape cutter is aimed for convenient at home wrap cutting to remove the
trip to the trainer. To further add to the functionality of this athletic multi tool a cleat wrench is
integratedfor users to easily remove and replace their cleat spikes.
This tool is easy to disassemble, safe to use, structurally strong, and utilizes commercially
available blades for cutting the athletic tape. This product consists of five main components: (1) the
aluminum backbone, (2) a pair of injection molded thermal set plastic covers, (3) twé\éd Xlades,
(4) plastic cleat wrench, and (5) a wrench locking mechanism. The tool is packaged with two
replacement blades which should last an entire sport seast beyond. The following Technical Data
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Section 2 Product Desaption



Product Description

The AML Athletic Tape Cutter and Cleat Wrench is a dual purpose tool which cuts through over a dozen
layers of athletic tape, yet also acts as a cleat wrench for the installation and removal of sports cleats.

Most commonly used to cut wrapped ankles#tethe Tape Cutter is designed to be held by the athlete
whose ankle/foot is wrapped. The athlete slides the cutter down his/her leg, and the tape becomes
wedged into the cutting blade. The design of the cutter puts the tape in tension, and\ato Xhde is
guided into the tape. This cuts the tape with ease, without requiring any moving parts.

After many design iterations, the Tape Cutter evolved into avb NB O G A A 362 tf X WUIdzISK O diii G
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Ortolano, to go over the pushull design. Using his input, the team modified the angle between the

cutters and the handle to yield a more comfortable, ergonomic design for the user.
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The Cleat Wrench in this product has been designed to accommodate-scfewoiball cleats. After
studies of actual football cleats, the team found that the wrench head must be far enough out of the



tape cutter to prevent interference between the otheealks on the shoes and the handle. Meanwhile,
the handle itself would provide the torque required to sufficiently secure the cleats in the shoe.
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The AML Athletic Tape Cutter and Cleat Wrench consists of six components: an aluminum backbone,
front cover, back cover, #1%a€to blades, a tightening knob, and the cleat wrench itself.

Aluminum Backbone:This will act as the primary structure in the tool. It will be made from 0.1875 inch
thick, 6061 Aluminum. The backbone will feature two recessions to securely hold theAato Xlades.
The backbone will be Watgletted into shape, and the recessionsled out using the CNC. The
aluminum backbone not only adds rigidity, but also safety because of its relatively high strength.

Front Cover:The front cover will be made from acrylic plastic and (along with the back cover) provide
an ergonomic shapfor the user to grasp onto. The cover includes finger indentations to for added grip.
The front cover features a hole through which the knob and bolt are screwed. The hold is countersunk
to provide a clamping effect when the knob is tightened.

Back Coer : Also made from acrylic plastic, the back cover completes the handle portion of the tool.

This cover also has finger indentations for added grip. The back cover also has a hole through which the
cleat wrench is inserted. The hole is countersunkrdepto accommodate the clamping effect provided

by the tightened bolt.



#11 Xacto Blades:The cutting surfaces will be stelmught, #11 Xacto blades which will be secured in
between the front and back covers of the tool. A picture of this type afebia shown below.
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Figure 3: #11 XACTO Blade

Cleat WrenchThe cleat wrench will be BMC 810, thermoset plastic and fit into the back cover of the
tool. The cleat wrench will feature a prem;ed 18-8 Stainless Steel, 1/20 hex nut. The base tfe
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Section 3: Assembly Drawings and Bill of Materials
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FHgure 1: Exploded\ssembly View
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FRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT
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Figure 2: Metal Backing Plate
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PRODUCED BY AN AUTODESK EDUCATIONAL FRODUCT
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Figure 4: Plastic Backing Shell for Aluminum Plate
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Figure 5: Cleat Socket Assembly
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Figure 6: Cleat Wrench Socket
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Figure 7:Cleat WrenchNut
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Cleat Wrench Knob

Figure 8
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Figure 9 XActo Blade

T 3
12nd0Hd TvNOILYONad3 v._%m_ﬁ_o._.:{ N% A8 030NJ0Hd



AML PROJECT BILL OF MATERIA

PROJECT: 09FALLE

DATE: 09/17/09

ITE PART| QT | COST | TOTA
v DESCRIPTION DRWG # s | v | En .
PRODUCT ASSY. DRAWINGS
1 TO 99 PRODUCT COMPONENT]
TAPE CUTTER CLEATWREN g9FALLE_CUTTERWRENCH
ASSY. - -
CLEAT WRENCH SUBASSEM  09FALLE_CLEATWRENCH_S
1 STEEL BACKBONE 09FALLE_STEELBACKBONE 1 $0.00
2 FRONT COVER 09FALLE_FRONTCOVER2_ 1 $0.00
3 BACK COVER 09FALLE_BACKCOVER3_Q 1 $0.00
4 #11EXACT@LADE 09FALLE#11IEXACTOBLADE4_f§ XXXXXY 2 $0.00
5 CLEAT WRENCH 09FALLE_CLEATWRENCHS | 1 $0.00
6 METAL TEETH INSET | 09FALLE_METALTEETHINSET 1 $0.00
7 WRENCHOCK 09FALLE_WRENCHLOCK7_R XXXX{ 1 $0.00
100 CNC BACKBONE FIXTURE OgFALLE—BA%gBONEF'XTURE 2
200 FRONT COVER MOLD | 09FALLE_FCOVERMOLD_PF]
201 BACK COVER MOLD 09FALLE_BCOVERMOLD_PF]
300 | METAL TEETH RING FixTUf 09FALLE_TEETHRINGFIXTURS

00

ASSY SYSTEM FLOW CHAE

O09FALLE_CUTTER/WRENCH|

ASSY SYSTEM PLAN VIEW

O9FALLE_CUTTER/WRENCH |




Section 4: Manufacturing



Section 4.1 Aluminum Ba&bone



AML TECHNICAL DATA PACKAGE
MANUFACTURING

Drawing Number

09FALLE_BACKBONEL_C_011013

Part Description
Function: Ths primary structurs for the taps cutter to which all components are mountad to.
Mlaterial: Aluminum
Number Required: 600
Associated Calenlation: n'a

Make or Buy Component: haks

Proposed Manufactoring Process Plan

Deseription: Use Abrasive Watsr Jat to cut out the backbons desien out of 2 sheet of aluminum. Use
CHC machining to make indents for the bladas as wall as the tapers for the bladas.

Primary Process: Abrasive Watar Jat and CHC milling
Justification: For pracision and spead
Machine Tool: Abrasive Watar Jot Machine and Haas VF1 CHC Wlilling Machins
Type of Tooling:
Manufacturing hMethod: AWT and CHNC
Associatad Calenlations:
Spesd & Faed: TED
Shrinkags Allowaness: n/a

Notes: Tha backbonsis a two part process. The first is that the backbons is mads using ths AWI.
Aftar that, the second process for the backbone is CHC machining. The indsnts and tapars arz crzated using
this last procass.




AML TECHNICAL DATA PACKAGE
MANUFACTURING

Critical Tolerance Issnes and Drawing Reference Number(s) with Notes Tolerances

n'a

Surface Finish Requirements

Burrs will be grinded off of the aluminum backbone

Tools, Tooling, and Fixture Drawing Number(s)

TED

Quality Control Process

Cheack surfacs for any imparfactions.

CAD & CAM File NamesTLocations
J9FALLE _BACKBONEL_C 011013

Material Resource Planning
Product material: 6061 Aluminum at 1873 inchas thick

Each sheathas dimensions of 127 x 24™ obtained from Spaady WMetals

Budget Allocation
34 shests of aluminum ars nesdad at 333.57 sach. Estimated total costplus shipping: $1422.00

Estimated costfor sach backbons: 5.14

Responsible Team Member(s)

Bradlaw Malson and Tim Piamonts







