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Concept & Gameplay

A fast-paced 1-on-1 game where
players use flippers—like in pinball—to
score goals on a curved, enclosed field.
The ball never stops, and obstacles keep

things unpredictable. First to 10 wins.
Think foosball meets pinball — with

real-time action and head-to-head
iIntensity.

Pinned constraints

Actuator knob

Initial tolerance description:

Mechanism has low tolerance requirements
and large allowed variation

Y Flipper Mobility analysis All bolts 3mm
Y Data All holes for bolts and slot width in transfer-

links == 4 : #incl bottom

pin 3.2mm -0.1/+0.2
Lomtremts o= 23+ 21 All spacers outer @6mm
all holes for spacers 6.2mm -0.1/+0.2

constraints = 8

Y ¢) 2D mobility of mechanism.
B:=34—1) =38

Initial conceptual sketch
Not final dimensions!

DOF

Black spacers (axis) are bolted to the
bottom plate.

Bolts connecting yellow transfer-pin to
handle and flipper is fixed with
selftying nylon nots. Washers are added.

Interface Constrants

Interface & Part Design

Top view

TN - T

| - The two identical interfaces of the transfer pin (pink) has been chosen.
5 The mechanism has low tolerance requirements and permits “large” dimensional variation
Z Xe
@
Side view

without affecting functionality. It does not rely on precise alignment or tight fits but
w _ transmits rotational motion through loosely connected parts, where clearance is

3 acceptable—and even beneficial-to ensure easy assembly and avoid binding and finally low
L production price.

Intended constraints

X 1 Y 1 z 1

Rx 1 Ry 1 Rz O
Actual constraints

X 1 Y 1 2 1 Label Description Nominal

Measured Variation Tool
Rx 1 Ry 1 Rz O

A Outer height 17.30 17.39 +0.09
Slot height 5.30 5.32 +0.02
C Axis Holeinner @ 6.2 5.82 -0.38

The interfaces are designed with “generous” clearances, comparable to ISO fits like
H13/d13. This type of fit allows substantial play, making it suitable for low-precision,

non-critical joints where manufacturing variation and other parameters should not hinder
Caliper movement.

RD & T (Stability Analysis)

Caliper
Caliper
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The axis are parallel (<1.5deg difference, 95% cases) but e e
they are not confounded (>1mm distance) |
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] ] . " Tolerance Specs & Sensitivity Analysis
Final Mechanism Solution

_ - "Circular Polar” tolerancing for laser-cut parts, +/- 0.1 mm.
StaCk up anaIySIS "Cubic” tolerancing for 3D-printed parts, +/- 0.2Zmm.
The mechanism was chosen due to its simplicity, allowing for

straightforward 2D calculations and ease of fabrication using laser
cutting. During development, several design iterations were made: the
transfer pin was extended to increase momentum, and certain
dimensions were adjusted to provide more material around weak

points to prevent cracking. Initially, tight tolerances were used, but as

testing showed they weren't necessary, they were widened to allow
for easier assembly and increased robustness

§ LT B SRS RE WIkR
R, |l Bl LI RIS 1

1 Nt :'

% a0 (i | ¢

v A

KI',I Fy il i, Study of the transmission axis and the possible collision
o ‘ H "‘d " “‘i,_ : i St ."'"' \ Bl {1 1 A "'

B (IR },}fi

S R SRS I\ R i

{ TR R il fEAN 9\3 1 f between the shell and the flipper through the movement.
1 [ 1t ‘ ' -_' . l' Y .,' ol N il Al ‘ ] \ Positioning

i A % ) .,‘-a i |, } ¢ .| " .

4l i b LELE il ;ﬁ -.‘. f \‘:.: i‘," ity i

it h '.‘A. J’ | " |1 an':"ll gt 141 '!’ l:r ‘l I :

[RSS]

_transferpin_flipper

Measure (RSS)
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o
(=3
S

p = 0.08794 RSS = 0.403949

o = 0.0018648 wWcC = 1.495

\\N\i\\\li\\\\\\\\\\“\\

~ 95,45%

4

e
l \
.
i

0.1
7 99,73%

\\ The opposite corner suffers from high variations in magnitude
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