Dovetail Grinder

Pro/DESKTOP version 8

Subject - Design and Assembly
Prepared by: James Siggaard

What you should be familiar with
before starting this tutorial.
» Windows OS and PCs
o Left-click
o Right-click
o Double-click
o Middle-click or scroll-
wheel use
> Basic ProDESKTOP tutorials
> X,Y,Z coordinates
> Saving files

What you will learn by completing this
tutorial.

>

YV YV VYV VY

Pro/DESKTOP 2000i GUI
Opening new Pro/Desktop 2000i file
Simple sketches
Simple extrusions
Constraints
Selecting different viewing options
Assembling parts
o Mate
o Align
o Center Axis




This tutorial has been designed to reinforce fundamentals of Pro/DESKTOP 8 GUL.
The goal of this project is to complete a multi-part project and assemble the parts.
When you complete the parts to this project you will be shown how to modify the
design by applying the modifying features. Once all of the parts have been
designed to specifications, an assembly design will bring the parts together to
complete the project. Good luck!

Conventions of this Tutorial

Since most people who attempt this tutorial will have had little exposure to
Pro/DESKTOP, there are extensive descriptions operations and concepts. When
features are first introduced, the tutorial will show the operations using icon-based
instructions. Subsequent instructions will introduce keyboard shortcuts . These
will be shown as capital letters within brackets [**]. Feature commands (extrude,
revolve, etc.) will also be shown in brackets but with the Control key or Alternate
key followed by a plus sign (+) as a preface, and multiple key strokes will be
separated by a comma (,).

Example: to create an extrusion using keys rather than the icon, one would first
press down the Alt key, then while holding it, press and release the R key once,
then press and release the E key, and finally release the Alt Key.

In notation form, extrusion looks like this: [Alt + R, E].

Sequential operations will be indicated by commands separated by an arrow [>]. For
example, the following command "[C] > Drag a circle” means - type the letter "C" key
on your keyboard fo select the circle sketching tool, and then drag a circle.

Set Up

There are a few things you will need to do to get your computer ready for this
tutorial. This project has been done in INCHES. The first thing you will need to do
is make sure that the unit of measurement on your computer is set to inches.

FIRST
Open Pro/DESKTOP
Start > Programs > PTC Pro/DESKTOP 8
(or double click on the computer desktop icon).
From the Tools menu > go Options.
Select the Units tab > change the units to Inches in both fields > OK.



OPEN a new design
Select "File,” then "New," and "Design” from the pop up menu [Ctrl N]. This will
start a New design for you.

End Product

This is what your final project will
look like. It consists of six
different parts.

(1) 1 - block

(2) 2 - sliders

(3) 1 - handle

(4) 1 - knob

(B) 3 - screws

(6) 6 - washers

(7) ---Assembly

On the next few pages you will create each of the parts separately. Similar parts
like the washers only need to be designed once but will be "brought into” the
assembly six times. In the final part of the tutorial you will assemble all the parts
to make the final project. Assembling parts is a manufacturing process.

BLOCK

1. Create a Square

» Click on the rectangle tool - ,
[R] and [shift] > drag a square.
By holding the shift key while
you drag you will get a square. <
The courser-tracking tool will

tell you when your square is 3". Au3




2. Extrude the square

> Click on the extrude tool |® ,
[Al+ R + E] to bring up another
dialog box.

Note: Find the yellow handle inside
the square. Click and drag this
handle to make the square 3-D.
This is one method you can use to
size your block.

More accurately you can look in the dialog box (below) to enter the values for the
height of the block. Enter these values into your dialog box:

> Add material: distance 0.75

> Above the workplane

> OK.

There should be a three-dimensional block 3"X3"X3/4" on your computer screen.

Kxtrude Profile |E||g|
Eeature name; i~ Extruzsion Other Side I ’Tl
Ie:-:trusian'l Diztance [in: ™ Thin
. |D-?5 ;j Thickress [im] Sl

Sketch bo uze as profile; =
|initia| ;] i« hove workplane i::| -'J

& Add material Ll e ¥ Symmetric

o " Symmetric: about waorkplane i P.I

" Intersect material Taper angle; |0

Lalculator I

w

Dovetail grooves
> Click on the Select faces tool

‘@ , [F]> select one of the 4
short sides of the block.

> Right click and select "New
sketch” from the menu.

> Name the sketch "dovetail 1"
and the workplane "side 1"
enter "OK.




Construction lines

[Shift W] to view onto
workplane.

[Shift A] or auto-scale to fill
the screen.

Click on the straight-line tool

'Y , [S]and draw a line from
the midpoint of the left side to
the midpoint of the right side.

Note
> You can tell when the midpoint is selected by the large black Square that

appears at the midpoint of the line.

> It is easier to create the vertical and horizontal line by holding the [Shift]
while dragging the line.
5. Repeat the steps to make a
vertical line through the top '
and bottom midpoints. i
6. Convert to Construction Lines 5
> Click on the select line tool = | L
[L] then hold [Shift] and select | | -
both lines. 5
> From the file menu select "line”
and "Toggle Construction” [Ctrl
+ G].
7. Zoom

Click on the zoom tool «®
[Shift + Z] to enlarge the
middle of the block or roll the
wheel on your mouse if it is
equipped with one.
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Dovetail sketch
» Click on the straight-line tool

", [5] and find the point on
the horizontal construction line

so the snap to grid records
On Lirne

_B25.0  start your line.

On Line
> Finish the line at%22.01

Notice the courser readout.
It tells you that the line is 0.5" long
at zero degrees.

i
Sketch = dovetail 1
Workplane = side 1

9. Angled lines
» Draw two lines angled like the
ones in the picture.

10. Toggle fix

> Select the bottom line (it will be red) then from the file menu select

“constraints” and toggle fixed © [Ctrl + F]. This will assure that the

horizontal line does not move.

11. Constraining angles
Click on the "Sketch Dimension”

tool e , [Z]. Select the
bottom line then select one of
the angled lines > drag an
angular dimension.

> Click on the select constraints

tool k- |, [N] and double click
on the dimension box > A dialog
box will appear.

» In this dialog box enter 82 as
the angle then "OK".
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12.Repeat the steps for the
other angle

/‘\am aga/\\
| ‘ .
%A
13. Valid Profile ﬁff‘\_
> [S] > Connect the tops of the / \

angled lines with a fourth line
to complete a valid profile. If
your profile is valid the inside
will become shaded.

14 Project a Profile

> Click on the "Project Profile” tool

Ill “
’

“Subtract material," "Below work

L ,[Al+ + R, J]. Enter the values

Project Profile

Feature name:
||:-rnieu:tic-n 1

Projection-

" Above workplane

Sketch to use as profile; f Below workplans

[

|d0vetai|1 " Spmmetric about workplane

" Add material

& Subtract material

Taper angle: ]D

lane,"” "Thru entire part,” and "OK" as below.
Extent Ithier Side | oK |
" Thru to next face [ Thin
i Cancel
" Thru entire part il 4
" Thiu to selected face | J
3
b I
= LCalculator

15. View Trimetric

> [Shift + T] to view at a
trimetric angle. Now you can
see the groove all the way
through the block.

16. Repeat or Copy

> Repeat the steps for making
the groove on an adjacent side
or [Shift + W] to view onto
workplane > [Shift + A] to
autoscale > then click on the
select line tool B , [L]and drag

a box around the dovetail, [Ctrl
+ C] will copy it.

[ T L




17. Select adjacent side
> Type [Shift + T]> [Shift + A]>
click on the Select faces tool

‘@ , [F] and select an adjacent
side face. Right click and
select "New Sketch." Name the
new sketch “dovetail 2," and the
workplane “side 2" and click
"OK."

New Sketch

M ame: Caolor: Fill patterr:
dovetal 2 [ ] ~ -
| | J | J Cancel
[~ Rigid ¥ Filled
(% Create workplane
side 2
" Add to waorkplane:

18. Paste the dovetail

> [Ctrl + V] to paste the dovetail
onto the new sketch then select
the

7T g2 ¥ aze N\

&
i

19. Click on the project profile tool

material,” "Below workplane,” "Thru entire part,” and "OK".

L ,[Alt + R, J]. Enter the values "Subtract

20. Save it in a folder

> Open a new folder where you
will find it easily, name it
"Dovetail Grinder”

» [Ctrl + S] to save. Call it block
and save in newly created
folder.

By now it should be evident that when you see a tool icon (such as ‘g ) you may
either click on this icon or type in the keyboard shortcut. For this reason, the
words “click on the" will be eliminated from the text box. The tool hame, icon, and
keyboard shortcut will still appear in that order.




SLIDE

1. Slider

» Start a new design: [Ctrl + N]

> Straight line <" 151> hold w 4
[Shift] and drag a line 0.5" 05, 0
from left to right.

2. Adjust workplane position

> [Shift + W]> [Shift + A]

> Skefch dimension ‘' [Z],
select the line and drag the Lqi 0.5 4“"
dimension.

> With the line selected, foggle
fix lines [Ctrl + F] to fix
the line in one position.

3. Draw angled lines

» Straight Line o [S]> From T
each end of the horizontal line b
drag a line that is angled e B |
connected by a forth line at the 82 g2
center-top. e

> Sketch dimension ** [Z]and o

dimension as pictured.




4. Extrude the profile

> Extrude profile @ [Alf + R, E]
and enter the values "Add
material,” at a distance of
"0.75," "Above workplane,"” and
"OK."

Extrude Profile

Feature name:

extrusion 1

Sketch to uze az profile;
initial

+ Add material

" Subtract material

" Intersect material

-

i~ Extrusion
Distance [in:
78 -
* Ahove workplane
" Below workplane

" Symmetric about workplane

Taper angle: |0

Other Side | ok |

[~ Thin

[ Syt

Cancel

Breview v
e

LCalculator

5. Add a New Sketch

> Select face e [F]> Click on
the top face.

> Right click > Select "New
sketch." Name the sketch and
the workplane "Hole" and "OK."

Top

6. Drag a circle and extrude a
shaft

> Adjust workplane position
[Shift + W, Al

> Circle & [C]and drag a 0.125
(1/8) inch circle from the green
axis lines.

» Sketch dimension [Z] if you
cannot drag accurately.

> Extrude profile P [AlT R, E]
Subtract material, distance:
"3/8.," below the workplane, OK.

174]18 8 T

Save Slider to Dovetail Grinder
folder.




HANDLE

1. Open a new design

> [Ctrl + N]

» [R]>Drag arectangle

> [Z]> Set the constraints to 4" \
and 0.375" as in the picture {'\/ =
above. e

2. Construction Mid-line T

> [S]>Dragaline from midpoint | — L
to midpoint along the length of el
rectangle. - 4 N

» [Ctrl G] to toggle construction.

3. Circles R’

> [C]> Hold [Shift] >Drag three 8 [ - B e e

-

circles starting on the
construction line, any diameter

o
— i
o

> [Z]> Set diameter to .1825

he

Set the distances for the circles
> [Z] Sketch dimension and set the distances between holes at 0.25, 1.175, and
2.375 inches as in the picture below.

#0.18.. |




Extrude the handle
[Alt R, E]

Add material
Distance: .25
Above workplane
OK.

Round the ends

[E] > Click on the vertical edges
of the handle on the side with
the single hole.

> [Alt +R, O] and set the radius

VOoO|lVYVYVYVGo

Found = Beverse 1 ok

: j"_ & Constant radius Cancel
to 3/16. 1f © Variable radius
K' ¥ Round tangent edges Preview 7
| Badiuz (i) |31E6 - Calculator

Repeat these steps for the other end of the handle only set the radius to 1/16".

7. Save
» [Ctrl + S]> Save Handle to the
Dovetail Grinder Folder




KNOB

1. Drag a circle
» [Ctrl + N] to open a new design
» [C]>Dragacircle
» [Z]> Sketch diameter to

0.375".
2. Extrude the circle it = 2 ]
> [AIT Rl E] E%:F%:jm@— Hisr:’:r_zoc:r:e in]: I~ Thin c= =
> Add mClTel"iC(' Sketch ta use as profile: FFS“HHL]——:] [ hickness (in]

iritial b @ Ahove workplane ]: j
> D's_‘,ance: .7511 o " Below workplane [# Somrete
N " Symmetic about workplane ; -

i gbKove Wor'kplane : it:rsect materiall Taper angle: ]D %I]
3. Round Top Edge
> [E]> Select the top edge > [Alt

+R, O]
> Radius value to 1/8" (below).
4. Create an New Sketch

> Rotate the dowel (arrow keys)
until the bottom side of the
dowel is visible.

> [F]> Select the bottom face >
Right click and select "New
sketch."

» Name both the sketch and the
workplane "Hole."




o

Drag a Circle

|
#0125

> [C]> Drag a circle from the
center of the first circle.
» [Z]> Sketch dimension,
diameter: 1/8".
6. Extrude profile bteude prafile
Eeature name: — Extrusion Other Side oK. I
> [AIT R, E] |E”‘““Si0”2 Distance [in): ™ Thin | oo
. o rﬁé-“_-__'_l Thickness [in]: =
> Sub-rr.ac-r ma-rer.lal Sketch to use as profile: :—k !
sketch 1 hd i Above workplane
> DiSTGnCCZ 3/8” " Add material ' Below workplane I¥ Syrarmetiic
- - 7 Symmetic about waorkplane
& Subtract material FEreview P’l
> geKlow Workplﬂne  Intersect material Taper angle: |0 T
> ‘ Calculatar !
7. Save
» [Ctrl + S]> Save Knob to the

Dovetail Grinder Folder




SCREW

Draw a circle

[C]> Drag acircle
[Z] > Dimension circle to .25"

VvV Ve

[Ctrl + N] to open a new design

P_?-

. Extrude Profile E 21
2 M EXtrUde Profl Ie Feature name: —Estrugion—————————————— Other Side | Ok I
> [AH. + R, E] tusion | lﬁDistaﬂce fink: L Lo - Cancel |
> Add 1_ . I Sketch to use as profile: 0125 ul Mtz o

ma er"a Iinitial 'l  Above workplane ID jv
> DiSTGnCZ: 0.125 & add material i Eelow workplane ¥ | Symmetric
e Symmetric about workplane Preview |7|

> Below Workplane  Intersect material Taper angle: ID _Ealc:ulator |
> oK. :
3. Add a new sketch I'w'-:urkplanes j | Configuration; I[nnne]
» From the object browser on the BRI} boge '

left hand side of the page,
right click on the "base”
workplane and select "New
sketch.”

» Name the new sketch "taper.”

...... Frc QE|E|:E

Select Defining Geometry

Shioue Al Sketn:hg

Hide all Sketches

Redefine. ..

Explaim Protlen. ..

Wariables. ..

Properties...
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Drag a Circle

[C]> Drag a circle from the
center point of the first circle
[Z] > Dimension circle diameter:
0.125".

VVVVVYYG

Extrude Profile
[Alf + R, E]

Add material
Above workplane
Distance: .5"
Taper angle; 3
Ok.

o

Round the head

Rotate the screw to get a
better look at the head.

[E]> Select the top edge of the
cylinder > Right click and select
Round Edges

Radius 1/16"

N

Project a slot

Right click on the frontal
workplane in the object
browser.

Select "New sketch” and name
it "slot.”

Now orient your drawing [Shift
W] to view onto workplane >
[Shift + A] to autoscale.

|Wnrkplanes

El base
- [xg initial

Taper

iy
------ late

j | Configuration: I[nu:une]

Seleck Defining Geametny

Delete

Shia Al Sketchg

Hide All Sketches




®

Sketch a Rectangle

[R] > Drag a rectangle onto the
screw head to create a slot for
the screwdriver.

Start where the snap to grid

Interzection
setting is 015 0071 and drag

to 0.03x0.065 as pictured.

0.03 x 0.065

vV V V \0

Y

Project profile

[Alf +R, J]

Subtract material
Symmeftric about workplane
through entire part

OK.

10. Save

» [Ctrl + S] > Save Screw to the Dovetail Grinder Folder




WASHER

1. Sketch two concentric circle

» [C]> Drag a circle, diameter:
0.25"

> Drag a second circle from the
center of the first, diameter:
1/8" diameter

> [Z]> Sketch dimension of each
circle

. Extrude Profile
[Alt + R, E]
Add material
Distance: 1/32"
Above workplane
OK.

VVYVVRN

3. Save
> [Ctrl + S] > Save Washer to the Dovetail Grinder Folder




ASSEMBLY

Open a new design

[Ctrl + N]

[Alt + A, A] to add a component
From the Dovetail Grinder
folder, open Block.

V VYV e

File: niame:

20x]
Laok in: I@ Grinder j & £ -
Iblock Open I
Files of type: IF'ro.-"DESKTDF' Designs [* des) j Cancel |

N

Position Block

> Drag the block to one side of
the design area.

> This step will help keep other

parts from being hidden by the

block when they are added.

3. Fix component
> [P]> Select the block.
> Right click and select “Fix
Components.”

Wiew
Autoscale Selection
add Like Components

Parent of Selected Design

Open Designs
Open Design in Conkexk

ﬂ Fix Components k

Hide Components




4. Add the slider
> [Alt+A, A]
> Select the Slide.

Note: If you move each part as you
add them to the assembly they will
not overlap causing you to “loose”
pieces.

Component Part

Laak, in: I 3 Grinder

Fblock
ﬁ'handle
Fiknoh
ﬁscrew

5. Continue to add components
> Using the previous steps add
the following parts:

(1) Slide

(1) Handle

(1) Knob

(3) Screws

(6) Washers.

YV V V VY VY

You should have all the components
as shown in the picture.

6. Mate the slide to bottom of
Groove

> [F]> Hold [Shift] and select
the faces indicated in the
picture.

> Right click > Select Mate

Note: Future directions will simply
say - Select indicated faces.

Faces to
select

7. Mate Slide to right side of
Groove

> [F]> Select indicated faces >
Right click > Select Mate

» [P]> Click once on the slide to
select it > Drag it into the
groove on the block.

Faces to select




8. Repeat

> Repeat steps 6 and 7 to mate
the other Slide to the other
dovetail groove.

9. Constrain Washer

> [F]> Select indicated faces > isnii(i::);he
Right click and select Center round
Axes. faces

> [F]> Select the bottom of
Washer and top of Slide > Right
click > Select Mate.

10. Constrain the Handle

> [F]> Select indicated faces >
Right click > Select Center
Axes. Inside

>
>

[F]> Select indicated faces
Right click > Select Mate.

Underside

Ton




. Constrain another Washer

[F]> Select indicated faces >
Right click > Select Center
AXxes.

Inside

[F]> Select indicated faces
Right click and select Mate.

Underside

Y

. Constrain Screw

[F]> Select indicated faces.
Right click and Mate.

Y

Select indicated faces.

Right click select Center Axes.

Inside washer

Outside screw




13.

Repeat Steps 9 thru 12 to
assemble a screw and two
washers through the handle
into the other slide.

When all the steps have been
repeated, the grinder should look
like the picture.

14,

Repeat Steps 9 thru 12 once
more with the knob. The screw
goes up from the bottom and
the knob sits on top of the
handle.

15.

[P]> Grab and drag on the knob.
If your assembly is correct, the
grinder handle and sliders
should move.

Congratulations! You have finished
the GRINDER BLOCK using
PRO/Desktop 8

By: James Siggaard




