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DISCLAIMER

The program should be used only for educational purposes or for creating 3D models for
hobby additive printing. Models prepared by this program are very accurate and they are cre-
ated due to mathematical formulas but the program itself does not perform any analysis such
as checking strength, durability, or interferences.

Please make sure that the necessary validation and post-actions are done before releasing this
onto production, especially when you want to make such elements by expensive CNC ma-
chines. The author is not responsible for any damage to machines and injuries sustained due
to improper use of models created by this program or due to independent modifications of
the program.

Description of advanced settings like profile-shifting (addendum modification), backlash, ta-
pering is described later. Samples on how to perform interference, sections, and motion study
is shown on the YouTube channel. There are also many other videos about basic operations
like combining, cutting bodies, or modifying and post-processing them. If you have a specific
case which needs further analysis, you can ask about it by the emailin the Support and contact
section atthe end of this document.
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1. Description

Application

The plugin creates cylindrical gears for various set of parameters. Program lets to choose shape of
teeth, system of module, dimensioning of module, units and much more. It is also possible to create
simple shafts and rings if necessary. Document contains instruction how to install the plugin, full de-
scription of an interface, how to work with it and how to manage settings.
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Parameters

Section describes parameters used in the program.

Ul parameters

Table contains ranges of parameters accessed by the userinterface.

Table 1. Ranges of parameters.

Range
Name Symbol -
(mm) (in) ) -
module m 0.25...50 1/128... 2
diametral pitch DP 0.25 ... 160®
circular pitch CP 0.1...20
pressure angle a 145...25
] external,
gearside i
internal
straight,
helical,
teeth shape double helical,
herringbone,
arc
axial (A),
module system
normal (N)
RH,
Gear hand
LH
helixangle B 10...45
groove width War
. 1@
groove depth dor
filletradius ht .. m®
cutter radius re 0.75t ... 0.75t ... 400¥
10000
teeth number z 6 ...400
clearance factor fe 0.1...0.25©
great diameter dg 0 ... 100000 0 ... 400®
thickness t 0.5...2000 1/64 ... 80
profile shiftfactor X 1.1
normal backlash j -02...0.2 -1/32 ... 1/32
taper factor fi 0...0.50
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reliefype tang.entarc,
line
relief width Wr 0...045s.®
relief height hr 0..<0.5m®
height-width,
edge finishing type height-arlgle,
equal size,
radius
edge finishing height her 0..m®
edge finishing width Wef 0 ... min{0.5w, m}®
edge finishing angle Vef .. 40
edge finishign radius Fef 0 ... min{0.5w, m}®
right,
edgefinishing sides left,
both
hole diameter dn 0...1000® 0...400
custom pin diameter dep 0.9dip ... 1.5dip
outer diameter D 0.5...200019 1/64 ... 8010
innerdiameter 025...D 1128...D
length L 1...1000009 1/32 ... 400119
displayed units mlrr]n
m,
module dimensioning DP,
CP
angle format decimal,
HMS
numbers precision pr. 0..6

(1) allvalues within the range are possible,

(2) available for double-helical gears; depends on thickness of gear, type (external/intemal) and hole diameter if applied,

available for internal gears; limited by root diameter and depth of groove if gear is double-helical,

for internal gears or gears with very small or even non existing root area clearance can be smaller because of fillet,

available for extemal gears and when there are no othermodifications (x =j = ft: 0),

values can be greaterbut then teeth have no head surfaces,

(3) available for herringbonegears,
(4) available for arc gears,

®)

(6)

(7) available for extemal gears,

®

9

(10) available for shaftand ring.

Real-time calculated parameters
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When settings are changed, they automatically trigger calculation of radial and measurement param-
eters of gears. These parameters are displayed in the Dimensions group which is described in the Main
parameters — gear subsection. Table below describes meaning of these parameters.

Table 2. Real-time calculated parameters.

Group Sg/(r)r;- Meaning
d pitch diameter
Diameters db base diameter
da outside diameter
dr root diameter
aa outside pressure angle;
forinternal gearsthere is r denotion of rootarea)
Top land parameters 6a | halfoftop land angle
Sa top land thickness
s circ_ular tooth thickness, sn — normal circular tooth thickness for
helical gears
Zv equivalentspurteeth number (only for helical gears)
Chordal measurement 6 half pitch angle, 6v — for helical gears
Sj chordal thickness
hj addendum
Zmth edge teeth number
Span measurement Zm teeth number
Sm span measurement
w2 half base space angle, yv/2 — for helical gears
ap pin point pressure angle, av— for helical gears
Over/between ball/pin measure- ® pin center pressure angle
ment dip ideal pin diameter
dp pindiameter
dm balls/pins measurement

Parameters saved in components

Parameters are also saved in created components. They are written in the Description field of Proper-
ties window of the component, soit is possible to copy them fromit and paste to the text editor:
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0 Appearance

ap e e

Cl Texture Map Controls

yind F'rnpertii’\g

Export...

Save As STL

Save Copy As

Copy
Cut

X Delete

Cirl=C
CirleX
Del

Figure 1. Properties of the component.

| @ PROPERTIES

Part Number
Part Name

Description

Single stage/adapter

Single stage/adapter

74460 mm( 2.9315in)

Figure 2. Selecting and copying description.

=l new 1 E4
1 1. m3.e@eemm (n)/z2@, PR, P30.2008° (RH)
2
3 Radial parameters
4
5 d 69.2820 mm ( 2.7276 in)
6 db 63.8785 mm ( 2.5146 in)
7 da 75.2828 mm ( 2.9639 in)
8 df 61.7820 mm ( 2.4324 in)
5 hind RH
1a X a.aeae
11 ft @.eeae
12 j @.0000 mm ( 8.0080 in)
13
14  Top land parameters
15
16 aa 31.9682 ® ( 317 57" 36.7")
17 Ba 1.9973 * ( 1° 59' 58.4")
18 sa 2.6243 mm ( @.1833 in)
15

Figure 3. Pasted parameters.



2. Installation and uninstallation

Before you download theinstaller, please switch to the proper OS which you use. Buttons shown below
should be visible on the product’s website underthe title of the plugin:

05 Mac O3
Language: | Engish |

Figure 4. Active OS for downloading installer - Mac OS in this case.

Chosen system is marked by the blue colorsoin this case a Mac OS (1) is active. For choosing Windows
you needto click the gray button (2).

Mac OS installer should have *.pkg format whereas Windows installer *.msi.

Windows

Installation

Installer should run automatically when you downloaded it from Autodesk® App Store. If not,
you needto run it by double-click or selectingit and pressing Enter.

Installer is not digitally signed so file, especially when there is a new version of the plugin, can
trigger Antiviruses or UAC. When such information about non-trusted file is displayed, try to
proceed the operation by clicking More options button or make the security rule for the pro-
gram.

Uninstallation
Exit the Fusion 360™ if you are currently running it and:
e rerunthe plugin’sinstaller, and select the Uninstallbutton.

or

e go to the Control Panel\Programs\Programs and Features, find the plugin, select it, and
click the Uninstallbutton.
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Mac OS

Installation

Installer should run automatically when you downloaded it from Autodesk® App Store. If not,
youneedto run it by double-click or selectingit and pressing Enter.

Uninstallation

Exit the Fusion 360™ if you are currently running it, go to the ./ApplicationsPlugins folder and
selectthe app bundle of the plugin, then:

e thendragthe bundleto the Trash or right-click and select Move to Trash
or

e selectthe app bundle and then hit Command+Delete to move the app to Trash.

Problems

e You have Windows but accidentally downloaded installer for Mac OS

1. Unpackthe Contentfolderfromthe *.pkg file—it can be done, for example, by 7-
Zip package manager;
Change the name of the Contentfolderto Pluginname;

3. Movethis folderto the
C:\Users\[YOUR USER NAME]\AppData\Roaming\Autodesk\ApplicationPlugins

4. Run the plugin® or restart Fusion 360™.

Note: this cannot be done in Mac OS.

e You have Mac OS but plugin is not visible after installation

1. Unpack the Content folder from the *.pkg file — it can be done, for example, by
Suspicious package manager;
2. Changethe name of the Contentfolderto Pluginname;

3. Copyit tothe
~/Library/Application Support/Autodesk/Autodesk Fusion 360/API/AddIns
4. Runthe plugin or restart Fusion 360™.

1 Next section explains how to do this.
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3. Running and managing the plugin

Plugin is designed to work with the newest version of Fusion 360™ and works only with tabbed UL

When installation went properly, plugin should be shown in the GEARS (1) panel of SHWIVEL (2) tab of
DESIGN (3) workspace:

wOE- ar o

SOLID SURFACE SHEET METAL TOOLS SHWIVEL
DESLChL, +
0

GEARS ™
PR Cylindrical gears maker v3.0.0 a |

Figure 5. Where to find the plugin.

Then, plugin is ready to work and forrun it, you needto click the icon or position in the GEARS panel.

If the plugin is not visible but you know the installation went without errors, first check if the plugin is
visible by the Fusion 360™ and try to start it manually. For managing plugins, you needtorunthe ADD-
INS (1) window of the TOOLS (2) tab as shown in the nextimage. By clicking the name of the plugin in
Add-Ins (3) tab you can stop it (5), run it (6) or turn off (4) if you don’t want to start it automatically
with the Fusion 360™. You can get the location of the main script (8) by expanding the Details (7)
button. This location can also be opened by pressingthe Plugin folder (91) button which is described
later.

£ SHWIVEL, 2021 10
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SOLID SURFACE

SHEET METAL TDDE_}

L%

DESIGH v ) S === f—
qi] a [2¢] fr—

MAKE ~ MEST ~ ADD-MS ™ UTILIMmY ~

+4 BROWSER

F Scripts and Add-Ins n

4 o [ L

> £+ Docun

> B0 nNamed | | | MyAdd-Ins

s il d e'_‘ 100K Garages +'

e'_‘ Bevelgearsmakeradv -~ »
e'_‘ Bevelgearsmakerbas < »
e'_‘ Bevelgearsmakerbas
e'_‘ Bevelgearsmakerbas
e'_‘ Cycloidaldrivesmaker <%
e'_‘ Cycloidaldrivesmaker

=*u

w ¥

E,J Cylindricalgearsmaker | W

| Create | | Edit

Description

[] Run on Startup

Plugin creates cylindrical gears with shaﬂ:iur rings

Full Path

Cylindricalgearsmaker. py

C:/Users/Marcin/AppData /Foaming /Autodesk/
ApplicationPlugins/Cylindricalgearsmaker .bundle /Contentsf

)

Version = 2.0.2

Author = Mardn Szydlowski - Shwivel

Figure 6. Managing the plugin.
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4. User interface

This section describes functions available on userinterface (Ul) and how to work with the plugin.

First run

Whenyou run the program for the first time, window should look similar to this:

@ CYLINDRICAL GEARS MAKER W3.0.0
[/

k File

¥ pomoAvX

Info: At least one element needs to be added.

Estimated time —

(i ] Cancel

Figure 7. Plugin's window at first run.

At the default, size of the window is the same as other plugins or tools available in Fusion so it may be
very narrow and cause difficult access to settings. To change this, window can be resized by dragging
the lower-right corner as shownin the nextimage.

£ SHWIVEL, 2021 12
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@ CYLINDRICAL GEARS MAKER W3.0.0

a o

* File

28 omEmAvX

Info: At least cne element needs to be added.

Eztimated time —

[ ] Cancel

Figure 8. Resizing window.
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Tooltips

Most of the inputs contains tooltips and images for displaying quick help-balloonsexplaining the mean-
ing of parameter orsetting. For showingit, mouse cursor must be hovered for asecond overthe input.
Image shows an example of this feature for shape of teeth:

@ CYLINDRICAL GEARS MAKER V3.0.0

X MWain parameters | () Modifications 'ﬂﬁ Options | J Information

LA I
File shape of teeth
e name Shape of teeth: straight, helical, double helical,
herringbone, arc.
1
0
¥ Gear
Module :

Gear side

Teeth shape E ==
20

Teeth number

Figure 9. Toolclips.
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Common elements

Common elements of Ul are always visible? and accessed on every tab.

@ CYLINDRICAL GEARS MAKER W3.0.0

o 0]
> FiI

¥ 5 O [ s
B EDEE
Info: At least one element needs to be ﬂ::ﬁ

Eztimated tim—
@ Gance@

Figure 10. Common elements.

tabs strip (1) — used for splitting settings and organize them as groups.

File (2) — menu which provides saving, loading and reset setting which means fast delete (clear)
all created items.

¥ File
File = a
File nam -

Figure 11. File group.

Save (16) — saves settings as JSON file tothe chosen location.
Load (17) — loads settings.
Reset (18) — deletes all items.

File name (19) — path to the file which was loaded3.

2 Messages (11) are usually hidden. It is described later.
3 When there are unsaved changes, this text is market by (*)
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table of items (3) — list of all items.

Add gear (4) — clicking this button creates a new gear®.

Add shaft (5) — creates a new shaft.

Addring (6) — creates a new ring (shaft with a hole).

Copy item (7) —copies selected item and add it at the end of list.
Move up (8) — moves selected item one position up.

Move down (9) — moves selected item one position down.
Delete item (10) — deletes selected item.

Messages (11) — shows information why somethingis happening or cannot be done; messages
that relate to items are visible only whenthat item is selected; there are three types of mes-
sages:

information (blue color) — only one information in this plugin that the list of items is
empty; it preventsthe processfrom start,

Figure 12. Information.

4 Newly createditem has always default values and is placed at the bottom of the list.

k. SHWIVEL, 2021 16



warning (gold) — describes that the parameters may disqualify items to use, ex. be-
cause of edges finished too much, butstill possible to manufacture,

1 () ] $20.0000 mm L50.0000 mm

@ p20.0000/16.0000 . L50.0000 mm
S

T &M OB AVvX

3

m3.0000mm/z20, ... straight

P Gear

P Dimensions

Estimated time =<5 =ec.

(i ] OK Cancel

Figure 13. Warning — teeth of gear will have unusual shape, but process can be started.

error (red) — describes the error which can be related with the specific item (wrong
configuration of settings — marked by the exclamation mark) or range of parameter; if
the erroris related with the range of parameter, the wrongvalue of parameter will be

erased when other item is selected; item error prevents further actions till error will
be fixed, even when the invalid item is not selected:

1 ) ] ¢20.0000 mm L50.0000 mm
2 @ 20.0000/26.0000 . L50.0000 mm
58 pmA v X
P Shaftiring

Eztimated time < 3 2&c.

(i ] Cancel

Figure 14. Error — invalid item prevents start of the process.
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1 200000 mm L50.0000 mm

3 = m3.0000mm/z20, ... straight

2 @ 20.0000/16.0000 .. L50.0000 mm

= pmomAa v X

b Gear

¥ Edge finishing

Apply finishing 7

el

Edges finizhing % @ % %

Height -1.50000000 mm :

Width 13.00000000 mm =
Sides 7

F Hole

Error: height must be in range 0.0000 ... 1000.0000 rmm

¢ Dimensions

E=timated time < 3 S&cC. %

(i ] Cancel

Figure 15. Error — invalid value prevents start of the process.

Estimated time (12) — shows estimated time needed for creating items; the more runs, the
better estimates; when program cannot find similar settings, no estimationis displayed.

Information (13) — opens basic documentation in the default web browser.

OK (14) — starts creating items; it is active when list is not empty and all items are valid; when
thereis at least one invalid element;invalid items are marked by an exclamation mark.

Cancel (15) — cancels changing settings and temporary hides the plugin’s window.
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Tabs and specific functions

Generally, interface is divided into four tabs but some of them may be invisible depending on the type
of selected item or specific configuration of settings.

@ CYLINDRICAL GEARS MAKER V3.0.0

& Wain pﬂrﬂmet il r-1ndificati@ fio Dptiu Infl:urma .

Figure 16. Tabs.

Main parameters (20) — settings of mostimportant parameters of gears and shafts/rings.

Modifications (21) — additional settings like profile shifting, tapering, backlash, etc.; it is visible
only forgears.

Options (22) — units, decimal places, module dimensioning, design, joints, axis, preview; it is
visible whenitemis selected.

Information (23) — documentation, links, checking updates.
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Main parameters - gear

This group is visible when gearis selected on the list (24):

@ CYLINDRICAL GEARS MAKER V3.0.0

O Main parameters | [§ Modifications | §lf Options | J Information

* File

1 ‘ = m3.0000mmiz20, t25.000C... straight

oo AvX

F Gea
» Dimension
Estimated time < 3 BEBC.

Figure 17. Main parameters - gear.

Gear(25) — main parameters of gear.

¥ Gear

Module 3.00000000 mm
Diametral pitch ~ 8.4667

Circular pitch 0.3711 in (94248 mm}

Pressure angle | 20.00000°

20°0"0.0"
Gear side ﬂ ]
Teeth shape E

Teeth number 20

U/
)]
)]
B

Clearance fac... |0.25000000

[#) [#E)
i P
4k

Thickness 2500000000 mm

Figure 18. Gear group.
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Module (27) — module (m), in millimeters or inches®; corresponding diametral pitch
(DP) and circular pitch (CP) are displayed below this input; there is also possible to
switch dimensioning between module, DP, CP®.

Pressure angle (28) — pressure angle (a); it can be entered as decimal or HMS format’;
corresponding HMS or decimal value is displayed below the input.

Gearside (29) — side of gear: external (default) orinternal.

Teeth shape (30) — shape of teeth: straight (default), helical, double helical, herring-
bone, arc.

Teeth number(31) —number of teeth (z).

Clearance factor (32) — factor (f.) which denotes amount of space between root and
head of teeth of matched gears; clearance (c) equals f.m.

Thickness (33) — thickness (t) of gear.

Option for internal gears

Gear side t E 29

R
Teeth =hape a .__E E 3 ﬁ E
Teeth number 20 :
Clearance factor 025000000 :
Great diameter 70.00000000 mm [E] :

Figure 19. Additional option for internal gears.

Great diameter (34) —outermost diameter (d,) of an internal gear.

5 All scalar inputs with defined units can be switched between millimeters and inches.
6 Both switching between units and dimensioning is described later.
7 All angular inputs can be switched between decimal or HMS format.
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Optionsfor helical gears

Teeth shape = E=E=

Module system : E

Gear hand r,.._-_,"'-

Helx angle 30.00000° 18
30°0'0.0

Figure 20. Options for helical gears.

Module system (36) — module system of gear: axial (A), normal (N - default).
Gearhand (37) — direction of teeth: right (RH - default), left (LH).
Helix angle (38) — helix angle of teeth.

Options for double-helical gears

Teeth shape = = m = =
Shift opposite teeth l:l
Module system : E
Gear hand E Ié
Heli angle 30.00000°
30° 0" 0.0
Groove width 3.00000000 mm :
Groove depth 300000000 mm :

Figure 21. Options for double-helical gears.

Shift opposite teeth (39) — when this option is checked, teeth on opposite sides are
placed alternately.

Groove width (40) —width of groove (wy).

Groovedepth (41) — depth of groove (d).

B SHWIVEL 2021 22



Options for herringbone gears

Teeth shape = = :8 E =
Module system : E %
Gear hand r__._._."'-
Helx angle 30.00000°
30° 0 0.0

Add filet in the middle &)

Fillet radius 100000000 mm

Figure 22. Options for herringbone gears.

Add fillet in the middle (42) — when this optionis checked, transition in the middle part
of toothis smooth.

Fillet radius (43) — radius of fillet (rys).

Options for arc gears

Teeth shape = = i = E
s
Gear hand E ,,:""..--___
Cutter radius 30.00000000 mm .

Figure 23. Options for arc gears.

Cutter radius (44) —radius of cutter (r.).

B SHWIVEL 2021 23



Dimensions (26) — dimensions of gear; there are radialand measurement dimensions?; itis also
visible on othertabs; meaning of symbols is described in the Real-time calculated parameters.

¥ Dimensions

GFear

v B e

df

Lo

(= T I = I =
oo
=] Ra D0 ka2

-1
LS T I %
(i3]

[

Top land parameters

oia
Ba
EF

21_9802 °
1.5973 °
2.8243 mm

Chordal measuremsent

an
Z
B
R

T

4.7124 mm
30.7520
Z.8z2z28 °©
4_7103 mm
T ASMAT e

Figure 24. Real-time calculated parameters.

31°

o

i

o

Lo

T

36_7T")

50.4")

8 Backlash and taper factor are not included for measurement parameters like chordal thickness, span measure-

ment and over pin/ball measurement. When parameters cannot be calculated they are not displayed.
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Main parameters — shaft

.

2 () ] ©20.0000 mm L5I]-.mm
9 0DEoAvX

m3. 0000mmiz20, t25.0000... =traight

¥ Shaftiring

Outer diameter | 20.00000000 mm

Length 50.00000000 mm

Figure 25. Main parameters — shaft.

Outerdiameter (45) — diameter (D) of shaft.

Length (46) — length (L) of shaft.

Main parameters —ring

1 -ﬁ —] m3.0000mmiz20, t25.0000... straight
2 () ] 020.0000 mm L50.0000 mm
3 m ©20.0000/16.0000 mm L50.0000 mm

2 popmoAavX

¥ Shaft'ring
Cuter diameter | 20.00000000 mm
inner diameter | 16.00000000 mm

Length 20.00000000 mm

Figure 26. Main parameters - ring.

Inner diameter (47) —hole diameter (d) of ring.

B SHWIVEL 2021
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Modification’s tab

@ CYLINDRICAL GEARS MAKER V3.0.0

(X MWain parameters | (f) r.m::liﬁ::miE] T Options | €} Information

b File

1 * = m3.0000mm/z20, t25.0000... straight

2 () ] p20.0000 mm L50.0000 mm
3 0)] 20.0000/16.0000 mm L50.0000 mm

9 0DEoAvX
» Gear

B Edge finishing

* Hole

Figure 27. Modification’s tab.

Gear(48) — modifications of tooth’s profile.

¥ Gear
Profile ghift factor | 0.00000000

Backlash 0.00000000 mm

Enfl[|&n] ) | &n
LA | M| =

Taper factor 0. 00000000

Add tip relief 4]
Relief type 7

&7

Relief width 0.20000000 mm
Relief height 0.75000000 mm

Figure 28. Modifications - gear.

Profile shift factor (51) — profile shift factor (addendum modification) (x).
Backlash (52) — normal backlash (j).

Taper factor (53) —taper factor (f,); available only for external gears.

B SHWIVEL 2021
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Add tip relief (54) — if this optionis checked, tip relief is applied; available only for ex-
ternal gears and when profile shift factor, backlash and taper factor are 0.

Relief type (55) — type of relief: smooth (arc tangent to the flank) or line (default).
Relief width (56) — width of relief (w).
Relief height (57) — height of relief (hy).

¥ Gear

Profile shift factor | 0.00000000

Backlash 0.00000000 mm :

Outside filets o

Figure 29. Outside fillets.

Outsidefillets (58) — applies fillets to internalteeth at outside diameter; available only
for internal gears.

Edge finishing (49) — modifications of side edges of teeth.

¥ Edge finishing
Apply finishing [}
Edges finishing % %q % %

Height 1.50000000 mm =
Width 1.00000000 mm :
Sides 2

Figure 30. Edge finishing: height-width.

Apply finishing (59) — if this optionis checked, side edges of gearare finished.

Edges finishing (60) —type of finishing: height-width (default), height-angle, equal-size,
radius.

Height (61) — height of finishing (hes).
Width (62) — width of finishing (w.¢); available only for height-width mode.

Sides (63) — sides of finishing: right, left, both (default).
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¥ Edge finishing
Apply finishing B2

Edges finishing 73 7 B %

Height 1.50000000 mm

Angle 15.00000°
15° 0 0.0°

Sides 7

Figure 31. Edge finishing: height-angle.

Angle (64) — angle of finishing (a.s).

¥ Edge finishing

Apply finishing )

Edges finizhing % % % %
Height 1.50000000 mm

Sides

Figure 32. Edge finishing: equal sides.

¥ Edge finishing
Apply finishing B2

Edges finishing 2 B &)

Radius 1.00000000 mm

Sides

Figure 33. Edge finishing: radius.

Radius (65) — radius of finishing (res).
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Hole (50) — adding hole; it is available only for externalgears.

¥ Hole I}
Add hole A

Hole diameter | 20.00000000 mm

Figure 34. Hole options.

Add hole (66) — if this optionis checked hole is added to external gears.

Hole diameter (67) — diameter of hole (d;,).

Option’s tab

@ CYLINDRICAL GEARS MAKER V3.0.0

X MWain parameters | () Modifications 'fd,'? Dpt ) Information

® File
1 * E m3.0000mmiz20, £25.0000... =straight
28 pEoAvX

* Dimensioning
* Measurement

* Preview

* Design

Figure 35. Option’s tab.
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Dimensioning (68) — settings for units, dimensioning of module, format of angles, precision of

displaying numbers.

¥ Dimensioning

Dizplayed units M 3;“;;
Module dimensioning ﬂ DP CP
Angle format m °"’

Mumbers precision 4 [}

Figure 36. Dimensioning.

Displayed units (72) — options for changing units: millimeters (default) orinches.

Module dimensioning (73) — options for changing type of dimensioning between: mod-
ule (default), diametral pitch, circular pitch; it is possible to display millimeters units

for DP and CP.

Angle format (74) — options for changing way how angular values are set: as decimal
(default) orHMS.

Numbers precision (75) — number of decimal digits for displaying values; it doesn’t
change precision of inputs.

Measurement (69) — setting for custom diameter of ball/pin; available only for gears.

¥ Measurement

Use custom pin diameter @ I"x’

Pin diameter 500000000 mm :

Figure 37. Measurement.

Use custom pin diameter (76) — if this option is checked, custom diameter of ball/pin
is used to measure parameters.

Pin diameter (77) — custom diameter of ball/pin.
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Preview (70) — settings of preview, used for displaying models of items before they are created.

¥ Preview

Show preview A

Show teeth shape @
Show bounding box @

Continuous edges (%]
Show dimenzions A

Figure 38. Preview.

Show preview (78) — if this optionis checked, preview of itemsis shown.

FE. GTTGE mm

Figure 39. Sample preview of two gears: selected (blue) with arc teeth and the spur gear (grayed).
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Show teeth shape (79) — if this option is checked, shape of teeth is shown in case of

gears.

Show bounding box (80) — if this option is checked, minimum bounding box is drawn
around the selecteditem.

Continuous edges (81) —if this option is checked, edges of bounding box are drawn as
lines, otherwise only corners are marked.

Show dimensions (82) — if this option is checked, dimension of bounding box is drawn.

Design (71) — adding joint, rotation axis, mode of creating (currentdocumentora new one).

¥ Design

N

Add joints

Add rotation axis

&
EJElE

CJ

Create in a new document

Figure 40. Design.

Add joints (83) — adds revolution join to the created component.
Add rotation axis (84) — adds axis of rotation to the created component.

Createin a new document (85)— created itemsin a new document.
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Information tab

@ CYLINDRICAL GEARS MAKER V3.0.0

L MWain parameters | ) Modifications T&ﬁl Options | P Infurm

b File
1 * =  m3.0000mm/z20, {25.0000... straight
2 @ 20.0000/16.0000 mm L50.0000 mm

Moo AvX
b Files and Iinks

Check updates | )

Figure 41. Information tab.

Files and links (89) —folders used by the plugin, links to documentation, privacy policy.

¥ Files and links

Plugin folder — @
Runtime folder g @

Documentation [ N
Guide (offine) [
Guide (online)  lDk
Privacy policy  link

Figure 42. Files and links.

Plugin folder (91) — opens root directory of the plugin.
Runtime folder (92) — opens runtime directory of the plugin.

Documentation (93) — opens basic documentation, the same as on the website but
available offline.

Guide (offline) (94) — opens this guide offline by the default PDF reader.

Guide (online) (95) — redirects to this guide by default web browser.
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Privacy policy (96) — privacy policy (only online).

Check updates (90) — button for checking updates.
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5. Additional information

Sensitive data

Apart from version checking, no other Internet communication is done by the plugin. User
data which are stored (only in case of errors) are paths of directories. This is a natural conse-
guence of how the logging stores stack trace of errors. It is a normal and common behavior in
all programming languages and technologies, and it helps to search the cause of error in files
and to find solutions.

Runtime directory

vc:\lher:“ﬁdea\and\Tﬁm\Shnivd Cylindrical gears maker\Settings\" "~

: [Shwivel Cycloidal drives maker] ~ | ¥Name Ext
IJ [Shwivel Cylindrical gears maker] P [--]
[Errors] |last settings json
[Logs]
G :
[settings]
[statistics]

[Shwivel Gear trains maker]
FChidwal Daimad rulindnicral mosec

Figure 43. Runtime directory — example on Win machine.

Plugin uses a runtime directory located in the temporary folder of your system’s directory. If
your user does not have read/write permissions to this directory, files will not be created but
you will be informed (on the Information tab) what you should do. Files created and used by
the plugin are:

last settings.json - contains settings of last used parameters; it is useful when you want to
repeat operation for the same values without setting all the fields once again,

Statistics.json - contains numerical data used for estimating time,

Error_YYMMDD_HHmmss.json, Stacktrace_YYMMDD_HHmmss.txt- contains information
about errorsand it is used for fixing them.

Errors

In case of errors, information about them is saved in the Errors folder of the plugin. You can
easily check the content of the files using the simplest text editors. These files may be very
useful for fixing errors and they need to be attached to the mail to the support.
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Invoices

If you purchased the program as an entrepreneur, please send the following data to getan

invoice maximum to the 15th day of the next month after the month of the purchase:

e Name of product,
e Date of purchase,

e Name of company/institution/buyer,

e Address,

e Your VAT number (in case of the company).

As a private individual you can request for an invoice 3 months after the month of purchase.

Mail isin the Support and contact section.

Discounts

Discount is available in case of buying a necessary number of licenses but first, they need to
be bought. After that, you need to send an email which provide the name of application you
bought and the number of licenses. Discount will be returned to the same PayPal account

which was used for buying the plugins.

Table 3. Discount.

Number of licenses Discount
1-3 0%
4-10 10%
10-20 25%
>50 50%

Known problems

Most problems are described in the Problems subsection of Installation and uninstallation sec-

tion. If you encounter and error linked with specific set of parameters, please use the mail

from the Support and contact section to explain and describe your problem.

£ SHWIVEL, 2021

36



Supportand contact

Mail: shwivel360@gmail.com

Response would take few hours ina workday or one to two days during weekend.

£ SHWIVEL, 2021

37


mailto:shwivel360@gmail.com

i

6. Table of figures

Figure 1. Properties of the COMPONENT. ......ouuniiiiii e 7
Figure 2. Selecting and copying desSCriptioN.......ccuuiiiiiiiii i e et e e e e 7
FIgUre 3. Pasted Parameters. ..o e et e e e et e e e et e e e et e e e et e e et eearaaas 7
Figure 4. Active OS for downloading installer - Mac OS in this case........ccccovvieiiiiiiiiiiiiii e, 8
Figure 5. Where to find the plUgiN.........o i eaaaes 10
Figure 6. Managing the PIUGIN.........uvuee i e e et s e e e e e e e eaeanaa s e e e eeeees 11
Figure 7. Plugin's Window at first FUN. ......ooouiii i 12
FIgUIe 8. RESIZING WINTUOW.....uuiiiiiii e et e et e et e e e et e e e e e e e et e e e e aba e e e ataaeeeataeeenenanns 13
o= (U] T o Yo [l T 1< PN 14
Figure 10. COMMON ElEMENTS. c.iiiuiiiiiii e e et e et e e e et e e e et e e e e et e e e saanns 15
o= (UL B 1 L= = (oYU o USSR 15
o= (UL I R o o T 0 T 1 (o) o TSN 16
Figure 13. Warning — teeth of gear will have unusual shape, but process can be started................... 17
Figure 14. Error — invalid item prevents start of the process............uuueeeiieiieiiiiiiiiii e, 17
Figure 15. Error — invalid value prevents start of the process. .......cccoovveiiiiiiii i, 18
T U I K S - o LS 19
Figure 17. Main Parameters - GOar. ..o ettt e et e et e e et e e e e e e e e e e eeeaans 20
T LI B LYY =4 (o 10 o N 20
Figure 19. Additional option for intemMal Ears. ........coevveiiiiiiie e e e e 21
Figure 20. Options for heliCal GEarS. .....coeiiiiiieeicee e e e e e e e e e e aaeees 22
Figure 21. Options for double-helical GEars. ........cciiii i i eeens 22
Figure 22. Options for herringbone SEars..........uuciii i i i e e e e aa e eeaeeees 23
Figure 23. Options fOr @rC GRaAIS. .uuu i iiiii e eeiic et e et e et e e et e e et e e e e e te e e e et e e e etae e e s et e eeeranns 23
Figure 24. Real-time calculated parameters. .........coi i e 24
Figure 25. Main parameters — Shaft..........ooiiiiiiiiiiiiiiiieeeeeeee ettt eeeeeees 25
Figure 26. Main Parameters = NG, ....iiiu i e e et e et e e et e et e et e e st e eaaeeetaeeseneaneaaeaes 25
Figure 27. Modification’s tab. ......couiiiiiiie e e e et e e e e e e e e eas e e e e eaeens 26
Figure 28. MOdifiCatioNs = GEAI...... i ittt e et e e e e e e et e e e et e e e et e e e eaanns 26
Figure 29. OULSIAE fIllEts. ..oevueiieiiie e e e et e e et e e e et e e e et e e et eeesananes 27
Figure 30. Edge finishing: height-Width...........cooiiiiiiiiiiiii e 27
Figure 31. Edge finishing: height-angle. .........oooiri i 28
Figure 32. Edge finishing: @qUal SIdES.......ccvvuuiiiiiii e e e e 28
Figure 33. Edge finishing: radiUs.......coiiiiiiiiiiiiiiiii ettt eeeereeeeene 28
T U e o Fo] [T o oY o s |- P 29
= (ULl L 0 o} oY M - | « USSP 29
FIUIE 36. DIMENSIONING. eeeetiieiiiie ettt et r e et e e e e e e e e e e e e rena e e e ren e e e enaeeenenanes 30
T Iy A \V T F T U] (=0 4= o | PN 30
FIGUIE 38, PrOVIBW .. iiii ittt ittt ettt e e e et s e et s e et s e tb s e et e e e s eaassaaanseaaeaasnsaasnseennnenes 31
Figure 39. Sample preview of two gears: selected (blue) with arc teeth and the spur gear (grayed)...31
T LI O I T T o PPN 32
Figure 41, Information tab. ........oiiiiiiiiiiiii et rane 33
Figure 42. Files and lINKS. .....uuiiiii e e e et e e e et e e e et e e st eeeeeaanns 33

SHWIVEL, 2021 38



i

Figure 43. Runtime directory — example on Win maching. ...........cooeiiiiiiiiiiiii e, 35

7. Table of tables

Table 1. RANEES Of PAramMETerS. ...cuuuiiii e e e e e et e e e et e e e e e e e et et ea e e e e e seasbtaaeeeeeeeasssanaaeeaeesrrans 4
Table 2. Real-time calculated parameters. ........coiiiii i e e et eaaaas 6
B ] o] (IE BB LK o'o TU o | S PP PPPPPPPPPPPPRt 36

SHWIVEL, 2021 39



