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Geneva Mechanism

5.2-1 Introduction

[1]A geneva mechanism translates a continuous rotation of a Driver wheel [2] into an intermittent rotation of a Slot
wheel [3,4]. This problem is adapted from Sample Problem 15.9, Vector Mechanics for Engineers: Dynamics, 9th ed. in SI
Units, by F. P. Beer, E. R. johnston, Jr,, and F. ], Cornwell. Some of the quantities calculated by the textbook are: when

¢ =150,
The angular velocity of the Slot wheel @, = -4.08 k (rads) (n
The angular acceleration of the Stot wheel o, =-233 k (radss®) @)

Note that the negative signs indicate that both the angular velocity and angular acceleration are in a clockwise sense,
In this section, we'll perfarm a simulation for the Geneva mechanism and validate the results with the values in Eqs.

(1,2).

[3] The objective of this " .
simulation is to find the angular [41;2::':“)’;2?;0:'"
velocity and angular acceleration - II;S" ”
of the Slat wheel. o=135"

[2] The Driver wheel has
a constant counter-
clockwise angular velocity

\.ER @, =10 radls.
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5.2-2 Start Up and Create a Part: Driver

[2] Save the Part with
the name Driver. : [3] Set up MMGS unit
system with two decimal
places.

[1] Launch SOLIDWORKS and

click New to create a new Part, [5] Extrude the

sketch 10 mm.

[4] On the Front
plane, draw a circle
like this,

1%
=
8

~

“THnafrie

[6] On the Front plane, create a new
sketch, and draw a small circle and two
Centerlines lile this.

[7] Extrude the

613 sketch 20 mm. #

*Front “Trimetric
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[3] Set up MMGS unit
system with two decimal
places.

5.2-3 Create a Part; Slot

[2] Save the Part with
the name Slot. ES] Trim away segments outside

the circle (see [6]). ) .
Ok

[1] Click New to
create a new Part,

[4] Create a sketch on the Front plane,
Draw a Circle, two Centerlines,and a
Straight Slot. The length of the Straight
Slot (here 40.56) is not important.

~
[6] After trimming, fix all entities.

Remember, you can drag a blue-colored
entity to figure out what relations you
should add. In this case, you may add
two Paraliel and two Tangent
relations to fix all entities except this
point, which is not relevant.

[7] Use Circular Sketch
Pattern to duplicate the slot
{(including the Centerline). Trim
away unwanted segments like this,

| 2% | Cioular Skotch Patiern |

[8] Extrude the
sketch 10 mm. #

*Trimefric
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5.2-4 Create an Assembly: Geneva

[1] Click New and [4] Save the Assembly with the 211
n the Head-U
create an Assembly. name Geneva. L ']l‘oolbar', torn onp

Yiew Origins.

[6] In the Assembly [5] Set up MMGS
Toalbay, click Insert unit system with two
Components and park decimal places.
Slot anywhere.

[3] In the Begin Assembly
Property Box, select Driver and
click the assembly’s Origin.

*Frimadric

[7] Right-click
Driver<l| > and select
Float.

‘E % {0 Dirisvnr<) » (Defandt=<Defavlt>_Photo Works Display Stafe>) M
& “‘% (-} Slotz1 > Defanlts«Defanlt>_PhotoWarks Cisplay Siade»)

[8] In Assembly
Toolbar, click Mate.
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[9]We'll create these 7 [10] The Assembly's and the Driver's Front
Mates in [10-21] planes are Coincident.
[ [}The Assembly's and the Driver's Origins are Coincident.

-5 Molss Before clicking O, uncheck Align axes (see [12]).

I+ & Coinciflent! (Driverst»Eromt)
i~ o Coincident? Drivers]»,Oxigin) k

[13] The Driver's frontal face and the Slot"s backside face

NN

S i sy are Coincident (see [14, 15])

| Distance] ©riginSlots»)

-+ Coincilent’ (Drverel>Right) [16] The Slot"s Origin and the Assembly's Top plane are
N Parellsll (Slot<,Right) 0 : Coincident.

[17] The Assembly's and the Slot’s Origins has a
Distance of 71.414 mm. This distance is calculated by:

2R +(10 mm)? =71.414 mm, where R = 50 mm.

[19] The Assembly’s and the Driver's Right planes are
Coincident. This is the initial configuration of the Driver.
We'll suppress this Mate later,

N

{20] The Assembly's and the
Siot's Right planes are
Parallel. This is the initial
configuration of the Slo€. Ve'll
suppress this Mate later.

— | [15] The Slot’s
{2 Ceincdant : " backside face,

12} Uncheck
Align axes.

maxes [14] The Driver's
o ' frontai face.

[ 18] Now, use your mouse to rotate
the Driver and the Slot.

*Trimakije

[21] This is the initial configuration.
Dismiss Mate box and turn off
View Origins. #

P,

*Trimelric
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5.2-5 Create 2 Motion Study, Set Up Contact and Motor

. e 3] In Motion Toolbar,
[Model ] 3D ¥iews ;] Motion Study1 | |Moﬁm Analysis x| 3] click Contact.

[7] Click OK.

[8] Click Motor.

9] Clicl this face of the
Dvriver. This defines the
Motor Location as well
as the Motor Direction,
see [{0, | I].

Safect materials to use preset yaluas
far friction and elastic properties,

To madfiy thase prapertiss, clear i
traterial Selection. X

Telmyotiie

[4] In the Graphics
Window, click the
Slot and the Driver.,

[13] Click OK. #

T Use contart gwupso/
my [ Siott @Genevs O

S Diiver-i@Geneva @

[5] Select Steel
{Greasy) for both
materials.

[10] The Driver is the
Motor Location.

FME

o
?Ez iSt»‘:e! Greasy :O _:;

.Eg ;Sl_eei {Graasy

qant,? [St‘l'.f:.ctnin D

1 Face<ingmriver-1
o TR | [1}] The normal of the

face is the Direction
of the Rotary
Motor;i.e., Z-
direction.

[6] Uncheck
Friction.

Stiftness: % ‘93.1‘?3 e

Expopent

Fak, Damping:

| [12] Type 95,493 (RPM),
'| which equals to 10 rad/s,
| for Speed.

t
i Cick iz grach oo 2
!

Penetration:
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5.2-6 Calculate and Animate Results

- Mates
b o Coincident! {Driver<1s,Fron)
L Cotncident? (Drivers1=Origin)
v o, Cotmpifent’ Driver<] »Slotel )
L £ Cotngidentd (Slot<l », Top)
H Disknes] (omsmm 2

- Aaiiation ..

| -;sas;c_;mmn PR

Q;Mctionhnaiysts s
} Fra wcrs»_-tc\nd

1000 =
H 4 LM 'LI‘“|JIIHIHM

W Arimste dusing simulzton

[2] In the Motion
Toolbar, Click Motion
S5tudy Properties.

Replace redundant mates with i
Bushmngs

{I] in the Assembly Tree, under i Faraitates.
Mates, suppress Coincident5 - 3 Contact Resclution:
and Para"e:le(ﬁ%s 24119201 [3] Type 1000 for Frames L
pag ’ per second. I ]
K ise Precise Contatt
Geruemcy
i High
o 0.0001900050 &
A A I N 10T N Y N N Y T |
[7] Click OK. . Cyde seitings: (1 cyde=360%)
L & Cyde rate & Cyde ime
HEER R 1eps E:;::
o [4] Click Use Precise
' Contact.
4
' r—- ;U f e;e setﬁ:;;s =5 defauits for
£ mobion studies
6] Set Maximum a1l Mofion Anaivss messs
l[n}tegration Step [5} C[ICk Advanced ow &l Mofon Anslyss messages

| Size to 0.0001 seconds. OPLONS e

[12] Set Playback Speed to 3 sec¢. A cycle
will play 3 sec.

[14] Click Play from
Start. Click Stop after
viewing the animation. #

{13] Make sure Playback

[ _ Mode is Loop.
= @ Genava .(Defanlkl)efault Dmpiaysm& .
@ Crientation and Comera Views
' misg] Lishts, Camevss ané Scens
[10] Right-click this Key [ [97 Right-click this Key Point and select Edit Key Paint Time and type
Point and select View 0.628 (s). The simulation will be one cycle (0 rad/s = 0.628 s/cycle). Click

Orientation>Front. Time Scale Zoom Buttons to enlarge the time scale (1.1-11[2], page 14).
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52-7 Results: Angular Velocity and Acceleration of the Slot

![Mohon Analysis ¥ i 8 E[‘:fﬁ&%‘- i - - . : [3sec -Gl
= ¥ Gongva (Defanlt<Default Display Stafe<l>) - .
i - {§) Ouientation and Comera Fiews ‘
| - 1) Lights, Cauneras and Scans ;

[17 Right-click the yellow area and select
Move Time Bar and type 0.0262 (s).

[2] The cenfiguration at
t = 0.0262 sec (p =150°).

! - ‘ - Tho 3 ien
j:': T ] . / [i e vaisaty :J.
sl ol NG e T [ Comaanent =zl

[3] At 0.0262 seconds, the angular Py R - l‘

velocity of the Slot wheel is

| o, =-233.364 deg/s (by interpolation)
o - = —4.073 rad/s, consistent with the

as ] || 0026 230667 value in Eq. 5.2-1(1), page ! 13.

1858 0oz7 244451 , —

~2000 T + t d
.00 L5 0.1% 15 8.20
Time (sra}

Angularvelodty! (deg/sec)
1

[4] At 0.0262 seconds, the angular
acceleration of the Slot wheel is
0, =13325.3 degfs” (by Interpolation)
= 232.57 rad/s®, consistent with the

value in Eq. 5.2-1(2), page 113.

Jroed ) ._
T S/ o T
g

aoo0p + - C 0027 136921

-30008 ; :
830 o 0.43 ?

20|
Time {aeC) Wrap UP
[5] Save all files and exit SOLIDWORKS. #




