An Intermediate Google SketchUp Tutorial - Part 2

Note: Before reading this tutorial see Notice in the last paragraph.

Same Circle Center As Used In Part 1

In this
tutorial 1 am going to show you how to draw the quarter round and bull nose trim that make up



the bonnet of the Shaker Style Chain Driven Wall Clock posted on my Free Plans page. The front
view dimensions and trim detail dimensions are shown in the picture at left. Click to enlarge the
picture and study the dimensions.

The circle center highlighted with an arrow in the picture is an important reference point. It is the
same circle center used in Part 1. If you recall it was 7/64n above the bottom front edge of the
stock. In this drawing it lies on the front most plane; that is the same plane as the 1/4n flat surface
of the quarter round trim. This will be obvious soon.

Notice that the circle radii are 1/32n greater than either a whole inch or inch and a half. This is to
allow a 1/32nj gap (clearance) between the top of the doords arch and the bonnet. The bonnet trim
is made of two pieces: a quarter round trim made from 1nj by 1 1/4nj stock and bull nose trim 1/4n]
thick by 5/8n wide.
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The picture at right shows the side view of the bonnet trim. Note it extends from the front most
face back 9 3/8n.
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There is symmetry to this bonnet on either side of the vertical center line, and | am going to
make use of that symmetry to reduce the amount of work | need to do to create these
components. | am going to start by making the side quarter round. The star of this show is the
Follow Me tool. First, using the Line and Circle tools | make an outline of the quarter round and
a path to follow with the Follow Me tool. See picture at left. | used the Rectangle tool to make a
1 1/4n square in the Red/Blue plane and then used the Move/Copy tool to move the bottom line
up 1/4n. This leaves room for the bull nose trim later on. Starting at the corner of the rectangle
closest to the origin | draw a 3/4nj radius circle.



One point | made in Part 1 and want to stress here is that when using the Circle tool always strive
to have the second point (the none center point) reside on an edge, preferably one that aligns with
an axis. It is especially true in the modeling of trim like this where curves constructed with
circles will end up coming together. This technique does not always produce a perfect seam, as
we will see shortly, but it does create a much better seam than a non-perfect circle otherwise
would (remember these are circles made of polygons).

Complete Component By Extending
Follow Me Operation To The End Of
The Path
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After some erasing using the Eraser tool | get the picture at right which shows a partially
completed quarter round using the Follow Me tool. | complete this part by extending it to the end
of the 9 3/8nj path. Then, selecting all primitives by clicking three times on the quarter round, I
create a group (no need to create a component at this point, although I could if I wished).
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Using the Protractor Tool Create A Construction Line 45 Degrees To The Red
Axis And Passing Through The Corner As Shown. Then Draw Lines From Point 1
To Point 2 To The Origing To Point 3 And Back To Point 1. Point 3 Is Located
With The Aid Of The Inference Engine. You Now Have A Slicing Plane.
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The side quarter round and the front quarter round will meet in a miter joint of 45 degrees. So
now | will create a slicing plane. Enlarge the picture at left and study it. Starting at Point 2, the
corner, | create a 45 degree construction line across the top. Now, starting at Point 1, the
intersection of the construction line and the edge, | draw a line to Point 2, continue the line to the
Origin, continue on to Point 3 which is located with the help of the inference engine, and end
back at Point 1. | have created a rectangular plane with one edge on the Blue axis and 45 degrees
to the Blue/Red plane. The slicing plane encompasses and slices through the quarter round.



To complete the part | will Explode the quarter round Group and select both the quarter round
AND the slicing plane and choose Intersect/Intersect with Model. After clean up with the Eraser
tool | select all primitives of the quarter round and create a Group. The result is shown at right.



This side quarter round is longer than half the front width of 14 1/2nj (see top dimension in the
very first picture above). So | can use a copy of this part to form the front quarter round. Using
the Move/Copy, Rotate, and Flip Along/Groupds Green tools | place the front quarter round. At
the same time | will use the Tape Measure, Line and Circle tools to create the construction lines,
quarter round outline and a path for the quarter round arch. See Picture at left. Enlarge the
picture and note that the large circle is constructed using 60s as the side parameter for the Circle
tool and the small circle uses 24s.



Now | can erase a few lines and with the Follow Me tool produce an arched quarter round that is
one quadrant of a circle. It is important that | use the full quadrant so that the arched quarter
round goes completely through the front quarter round. This will be obvious in a moment. The
picture at right shows the single quadrant of arched quarter round. Leave this part as is for now.
Do not Group it or make it a Component. The difference in color can be corrected easily later.
For now it provides a contrast that is actually helpful.
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Use The Rotate Tool To Get This
Backside View. Be Sure To Zoom In
Close To Draw Lines ATo B And B To
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Plane. Complete The Plane As A
Rectangle.

At this point | want to create a slicing plane just as | did for the side and front quarter round
miter joint. But this miter joint will not be 45 degrees (when the drawing is completed you can
measure it and find it to be 58.4 degrees). To create the slicing plane with the correct miter angle
| need to draw two very critical lines. See the picture at left. | used the Rotate tool to get this
view of the backside. Zooming in very close and with the Line tool | draw lines from Point A to
Point B and Point B to Point C. It is necessary to zoom in close because the circles are made of
polygons and the inference engine could get confused by their intersections. Now | want to
complete the plane as a rectangle that will encompass the intersecting quarter rounds. An easy
way to do this is to select line BC and using the Move/Copy tool, move a copy of BC forward
(toward the face) along the Green axis 1 1/4n. | call this line B6Cd where points B6 and A now
coexist. Now it is just a matter of creating line C6C, zooming in to be sure | get the correct
points. If I am successful a surface appears. If a surface does not appear the four points of the
desired rectangle are not coplanar, indicating | made a mistake.



I will be using this slicing plane twice; once for the arched quarter round and once for the front
quarter round. With the Select tool I click twice on the slicing planeds surface and this selects just
the slicing plane. With the Move/Copy tool | move a copy of the plane to the side. | also
temporarily move the front quarter round back so | can work on the arched quarter round. See

picture at right.

Now | triple click on the arched quarter round and select it AND the slicing plane intersecting it.




I choose the Intersect/Intersect with Model to form the miter cut. After some clean up with the
Eraser tool and creating a Group | have the picture at left. This picture has been rotated so that
you can get a good view of the miter. Be sure when you are doing the clean up that you zoom in
very close to erase only the appropriate lines. If you make a mistake use the Undo to go back and

correct your mistake immediately.

e

Reference Point To
Locate The Saved Slicing
Plane Is The Intersection
Of The Front Quarter
Round And The Arched
Quarter Round. Again You
Must Zoom In Close To
Position The Slicing Plane.

- Saved Slicing Plane

1
1
1
1

Now | can move the front quarter round back in its place using the Move/Copy tool. This
requires a careful zoom as well. Using the intersection of the front quarter round and the arched
quarter round as a reference | move the saved slicing plane back into position. Not to harp on this
too much, but because circles are involved, this requires careful zooming too. This is the last
time I will mention the zoom requirement, but be forewarned.



View Has Been Rotated To Get A Look At All Three Curved Pieces

Like before I move the arched quarter round out of the way. I right click and Explode the front
quarter round, and then I click three times on the slicing plane to select it AND the front quarter
round. Again | use Intersect/Intersect with Model, then clean up the unwanted primitives. Next |
Delete Guides, Group the front quarter round again and move the arched quarter round into
position. See picture at left.



There is one more piece of clean up that | need to do. Follow Me works similar to Push/Pull in
that it Pushes/Pulls a plane normal to the path along the path. In SketchUp everything is made of
straight lines; we have already seen that with circles. When Follow Me follows a curved path it is
following a bunch of straight line segments. It essentially Pushes/Pulls planes that are normal
(perpendicular) to the path segments. This can create problems at the beginning and end of the
path because the Follow Me tool must create a surface normal to the path at the end segments.
Note in the picture at right that even though | started out with a surface outline of the quarter
round that was parallel to the Blue/Green axis, when | recreate that plane | see that the end
surface is no long parallel to the Blue/Green plane. Follow Me has created a normal plane. |
therefore use this newly created parallel plane as a slicing plane to restore the original
orientation.

Now | have all three pieces of the quarter round trim completed. | can make a flipped copy of the
arched quarter round and add it to the original to form a two quadrant arched quarter round. This
simply requires that | explode both pieces and clean up the seam where they come together. Then
I can make a component of this part. Similarly, I can select the side quarter round, explode it,
Reverse Faces and make a component of it. Finally I do the same to the front quarter round.



