TRAP BAR BUDDY
FINAL PRESENTATION




PROBLEM STATEMENT

Gym-goers using trap bars to conduct their deadlift
workouts alone run the risk of straining their backs

while putting on the weight plates.




01 Users of Trap Bar: >7.2 Million
e 8.5 MILLION HS &
COLLEGIATE LEVEL ATHLETES

POTENTIAL USER e 85% PENETRATION RATE

e AGES 13-25

& MARKET

02" Potential Purchasers
e COMMERCIAL GYMS
* ATHLETIC TEAMS
e WEIGHTLIFTERS




STATE-OF-THE-ART
LIMITATIONS

patents that currently exsist

Alternative Deadlift

Trap Bar Redesign

Barbell Jacks

Apparatus

FUNDAMENTALLY CHANGES THE NOTABLY THE STANDING TRAP BAR JACKS FOR BARBELL EXIST, THEY
EXERCISE DO NOT WORK FOR THE TRAP BAR




BENCHMARK TESTING &

SOA LIMITATIONS

DIY Methods & "Hacks" Used by Athletes

DIY Jack Standing Trap Bar

VARIOUS LIMITATIONS AROUND REQUIRES AT LEAST TWO PEOPLE
INTUITIVENESS & DIMENSIONS TO PROP THE BAR UP
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e Ease of Use o Adoptability
o Efficacy e Cost

e Weight e Safety

e Durability e Aesthetics

e Strength e Feasibility



SPECIFICATION JUSTIFICATION QUANTIFICATION

User Feedback on intullveness

Ease of Use Intuitive and easy to unload/load weight plates comfortably L e o L
Efficacy How effective is the solution in preventing back strain User :::?J:T;;T:::E::”W-
Weight The solution should not cause strain to carry and move around in the gym w"“;:“"“"::' _
Durability Long-lasting and reliable ‘3::'*:;':‘;:“:“:::1?
Strength Must support the heavy weights used on a trap bar Able Tﬂ";:;‘;’““"
Adoptability Able 1o integrate into existing lift systems and settings, portable User Feedback

Cost Affortable to make it more accessible to everyone Less than §75

Safety Provide no additional safety hazards for users User Feedback
Aesthetics Aesthetically pleasing User Feadback - score

rated on scale of 1-10

Feasibility Designed, built, iterated & tested within the ENGS 21 timeframe Fufills specifications



RATIONALE FOR
SELECTED
ALTERNATIVE
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IMPLEMENTATION MATRIX
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lever jack &
hydraulic pump

DIY jack copy




Weigh (1-3)

3/4" plywood
1/8" steel
Hardwood

Plastic
Rubber

MATERIALS MATRIX




PROTOTYPE
PROGRESSION







TILT CART HYDRAULIC PUMP
& LEVER JACK

L







STEP-ON jACK

' A S
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ANGLED (SINGLE) ARM JACK #1




ANGLED ARM JACK #2 (WHEELS)




ANGLED ARM JACK #2 (ALUMINUM ROD)




TESTING 405 LBS



USER FEEDBACK BRAINSTORMING




ANGLED ARM JACK #3




OUR PROTOTYPE










FINAL PROTOTYPE PROCESS
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1.1.1 Displacement

Displacement, characterizes vibrations, is distance of a particle from
its position of equilibrium:

uy(x, )
u(x, t) = uz(x, £)
uz(x, t)

1.1.2 Stress

Stress characterizes forces applied to a material:

o Mz iz
gij=&= 1 0n n 0 (1.2)
0 0 O

which is a tensor, and the first subscript indicates the surface applied
and the second the direction (Figure 1.2).

1.1.3 Strain

Strain characterizes deformations under stress. If stresses are applied
to a material that is not perfectly rigid, points within it move with
respect to each other, and deformation results.

Let us consider an elastic material which moves u(x) (Figure 1.3).
When the original location of the material is x, the displacement of a
nearby point originally at x + #x can be written as

: : du;(x :
wi(x + éx) = u;(x) + -‘{ }:ij = u;(x) + du; :
%j S i 4
parallel translation  rotation+-deformation

(1.3)

deformation

Figure 1.3: Displacement includes
parallel translation, rotation, and
deformation (strain).

STRESS,
DISPLACEMENT,
STRAIN
INTEPRETATIONS
FROM MIT



QUANTITATIVE MEASUREMENT

WITHOUT PROTOTYPE #1 WITHOUT PROTOTYPE

ol
AN ﬂ 2;3



QUANTITATIVE MEASUREMENT

F"'- Tl @ r'l*I-!..a.-l'll'.-ll- Ln P ong
Tt of g Trap o™ wi Ty
'-'J'Ia-rp-'. att =l Llper

Average from users: T = rFsinf = rmgsind
1. 6="T7° . Tr, = (0.549m)(28.5kg)(9.8N/kg)sin(77 deg)
2. 7 = 21.625 inches =153.262N - m(1 plate)

(
=(.549 meters |
3. Fr, = 28.5kg (1 plate), Tr, = (0.549m)(48.5kg)(9.8N/kg)sin(77 deg)

Fr, = 48.5kg (2 plates), =260.814N - m(2 plates)
Fr, = 68.5kg (3 plates) T, = (0.549m)(68.5kq)(9.8N/kq)sin(77 deg)
=368.367N - m(3 plates)



QUANTITATIVE MEASUREMENT

Fete RooM DL AGAAM

Diroctiom
# f FF.

ps = 0.6 (between rubber plate and concrete)
F, = (20kg)(0.8N/kg) = 196.2N (1 plate)
F, = Fy,F; = psF, = F; = (0.6)(196.2N) = 177.72N






How often do you trap bar deadlift?

3 X a week
3 30 Never

2 X a week 16.7%
8.3%

1 x a week
66.7%




Do you have pre-existing back pain? Do you feel this relieved backstrain?

NoO
50%

Yes
50%

Efficacy






Is it intuitive?
(On a scale of 1-10)




Would you implement this into your
lifting regime?
(On a scale of 1-10)

How aesthetic is the product?
(On a scale of 1-10)

2 II |
O I
1 2 3 4 5 6 7 8 9 10

Aesthetics

—




BUSINESS
PLAN




FIXED COSTS & CAPTIAL EQUIPMENT: JOUNRAL ENTRIES FOR JAN 1 2023

1 Purchasing of the plasma cutter * Assumption of a 10 year life cycle for captial equipment

* Assuming no salvage cost of the captial equipment
Account

Equipment

Purchasing of the Hypertherm Table
Account
Equipment

Yearly payment of rent paid upfront
Account
Pre-paid rent

Upfront payment of yearly electiricty

Account DR
52,364
Pre-paid utilites

Retainer for in-house council and insurance expense

Account DR CR
215,000
Pre-paid legal expense 15,000

Advertising and marketing agency

Account DR CR
520,000
Pre-paid Marketing Expense

BEBEEEEDEER

$20,000

i3

Yearly administrative expense of staff

Account DR CR
%230,000
Salary expense 5230,000

Pre-paid monthly consumables for capital equipment * assuming $150 per month
Account DR CR
51,800

Pre-paid consumables 51,800
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2023

January
Feb

March
April

May

June

July
August
September
October
November
December
23YE

12.5% growth/month

500
550
605
666
732
805
886
974
1072
1179
1297
1427

January
Feb
March
April

May

June

July
August
September
October
November
December
24YE

7.5% growth/month
2024
1964
2111
2270
2440
2623
2820
3031
3258
3503
3766
4048
435

LOAN

January
Feb
March
April

May

June

July
August
September
October
November
December
25YE

5% growth/month
2025
4569
4798
5037
5289
5554
5831
6123
6429
6751
7088
7443
7815

TOTAL LOAN PAYMENT with 10% ir (c.a.)

Loan Assumptions

Took 6 months of Y1 Revenue
Assumed 10% interest rate per annum (not compounded monthly)

Paid off over 1 business year

Monthly Payment

$205,457.31
$226,003.04 $18,833.59
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$13.95

YE2023 Analysis Price/Unit

$50

COGS/Unit
$7.78

Variable $S/Unit
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Cumulative Profit Graph

=60,000.00

March April

($20,000.00)

(540,000.00)

($60,000.00)




ENVIRONMENTAL =~ "%
CONSIDERATIONS ‘% -



PLYWOOD

can only be recycled when
untreated, unpainted, and
unstained

STEEL

100% recyclable

maintain quality

ALUMINUM

recycling rate exceeds 90%

recycling energy = 5%
producing energy




+ RUBBER
PADDING

Decrease Noise

Protect the Floor

NEXT STEPS

FATTER GRIP

Adapt to New Trap
Bars

Adapt to Barbells

PATENT

Cheryl Junker &
Dartmouth TTO

lnvention
Disclosure Form







USER TESTING
WITH VOLLEYBAL



USER TESTING
WITH RUGBY




TALKING TO
S&C COACHES




GROUP MEMBERS

Hannah Sheehy Frederico Goudie
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