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Introduction 

Hello 

I am Nicholas A. Sadnytzky. 

This tutorial will take you step by step in designing an 1815 Mining Safety 
Lantern.  It will demonstrate in detail the various steps and procedures 
used to create the model.  Think of this tutorial as a self-directed, private 
lesson in the methods of 3D modeling using Rhino 3D. 

To start off, it would be helpful if you read through this tutorial in its entirety 
before beginning to model this project.  In this way you will have an 
overview of the entire task.  If any procedure is unclear to you, you could 
re-read the step or go to Rhino 3D’s excellent help section in the software.  
Pay particular attention to the way commands are executed to achieve the 
stated goals.  As you will see, a great deal of the magic happens at our 
fingertips using the keyboard and the mouse.  Take your time and work at 
your own pace.  Save periodically and at different stages in the modeling 
process.  Speed will come with practice. 

Our endeavor, the modeling of an 1815 Mining Safety Lantern, will be 
divided into eleven segments.  I hope you will find this exercise fun as well 
as an excellent learning experience in the art of 3D modeling. 

Here are the lists of techniques and commands that we will be using. 
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Techniques 

Aligning Text 
Command Line/Command Prompt 
Command Options 
Control Point Editing 
Curve Editing (Blending, Continuity, Moving, Splitting, 

   Trimming) 
Gumball Tips and Tricks 
Moving CPlane 
Orienting Objects and Text 
Osnap 
Precise Modeling 
RecordHistory Tips 
Scaling 
Surface Command Options 
Surface Editing (Blending, Continuity, Moving, 

   Trimming) 
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Commands 

ArrayPollar ExtrudeSrf Pipe
BlendCrv Fillet PlanarSrf

BlendSrf FilletCorners Point
BooleanDifference FilletEdge PointsOn
BooleanUnion Flip Polygon

Cap Flow Polyline

ChamferEdge FlowAlongSrf Revolve
Circle Group Rotate

CloseCrv Helix Scale2D
CPlane Hide SelCrv

CreateUVCrv Join SelSrf
Curve Length Show
Cylinder Line ShowSelect
Diameter Loft Spiral
Distance MakeHole Split

Divide Mirror Sweep1
DupEdge Move TCone
Ellipse NameCPlane TextObject

ExtractIsocurve OffsetSrf Trim

ExtractSrf OneLayerOn Tube
ExtrudeCrv OrientOnCrv What

ExtrudeCrvTappered OrientOnSrf WireCut
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Base 

 To begin this project, 
double click the Rhino 3D icon to 
open the modeler.  An About 
Rhinoceros pop-up window 
appears and under the New tab 
pick Small Object – Inches. 

 Rhino 3D presents the default viewport layout:  Top, Front, Right, 
Perspective.  Activate the Top viewport by clicking inside the boundaries of 
the window. 

 

 Before we continue let’s change the names of 
the layers: 
  Default to SURFACE 
  Layer 01 to CURVES 
  Layer 02 to TEXT 
  Layer 03 to POINTS 
  Layer 04 to GUIDESURFACES 
  Layer 05 to GUIDELINES 
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Double click on the layer CURVES and type in the 
Command Line Circle (by default it is Center, 
Radius) and press Enter.  The Command Prompt 
asks for the center of the circle.  In this case input 0 
and press Enter.  The radius is 1.715 inches and 
press Enter.  Make sure the cursor is inside the 
boundaries of the Top viewport. 

 Let’s give the circle some height. Type in the Command Line 
ExtrudeCrv (by default it extrudes Straight) and press Enter.  The 
Command Prompt asks for the curve to extrude and the distance of the 
extrusion.  Select the circle and press Enter.  Type in .747 inches for the 
extrusion distance and press Enter. 

A surface is created but it is on the wrong layer, so let’s change that.  
Select the surface, and on the Status Bar there will be a section called 
CURVES with a mini red box. 
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Click it, and a pop-up window with all the layers will 
appear.  Select the layer SURFACE. 

The result should have changed the color of the surface layer. 

 For the next step we will be using Osnap capabilities.  Make sure that 
your Cen (center) snap is checked.  Type Circle in the Command Line and 
for the center of the circle hover your cursor, in the Perspective viewport, 
on the top edge of the surface that we created.  When you see the center 
point snap to the center of the circular surface, just click to proceed to the 
next step. 
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This time around we will input the diameter measurement.  If we look at the 
Command Line or Command Prompt closely, we notice that there are four 
options:  Diameter, Orientation, Circumference, and Area. 

Clicking Diameter turns the input from radius to diameter.  Now the 
Command Prompt asks for a diameter input. 

Type in 3.226 inches and press Enter.  Another circle is created on the 
CURVES layer. 

 Repeat the command ExtrudeCrv and select the second circle to 
extrude.  Activate the layer SURFACE. The distance of extrusion for the 
second tier is .508 inches. 
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 Now, let’s spice things up.  We will use some Gumball techniques.  
To select only the edge of the second surface, we need to hold down the 
Ctrl and Shift keys.  With the cursor, select (by clicking) the top edge of the 
recent surface we created, preferably in Perspective viewport.  The top 
edge is now selected. 

 

 Before going any further, we need to put on our 
thinking caps and figure out the percentage difference 
between the two diameters. 

 Knowing both of the diameters: 
  Surface edge diameter 3.226 inches 
  Circle diameter to get to 3.040 inches 

We need to divide the circle diameter by the surface edge diameter to get 
the result: 94.2343459392436% or .942343459392436 

 With this result, we need to scale the surface edge down to size 
without affecting the surface. We will have to do another key combination.  
Hold down the Alt and Shift keys.  Alt enables us to duplicate the edge and 
the Shift key enables us to scale that edge evenly.  Click on one of the 
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scale handles, a white rectangle appears, and type in the rounded-off 
decimal result .942344, press Enter.  A smaller circle should appear. 

 To check if we are correct, type Diameter in the Command Line, 
press Enter.  Select the circle we just created and it should give (in the 
Command History Window) the radius and diameter: 
 Radius 1.520 inches 
 Diameter 3.040 inches 

Press Esc to exit the command. 

 The circle we just created is on the wrong layer.  Select the circle and 
on the Status Bar click the section called SURFACE (the mini black box).  A 
pop-up window will appear with all the layers.  Click the layer CURVES.  The 
result should have changed the circle’s color. 

            Nicholas A. Sadnytzky  2015 Rhinoceros 3D Mining Safety Lantern                !11



 Repeat the command ExtrudeCrv and select the circle you just 
changed.  The extrusion distance is .170 inches.  Make sure the surface is 
on the SURFACE layer. 

 We have three open cylinders that are 
stacked on top of each other but are not 
connected.  Before filling in the spaces or gaps 
between the cylinders, type in the Command 
Line OneLayerOn and press Enter.  A Layer to 
leave on pop-up window appears.  Choose the 
SURFACE layer and click OK. 

Only the SURFACE layer is activated and it is the only one that can be seen. 
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 Type the command PlanarSrf in the Command Line and press Enter.  
PlanarSrf will create planar surfaces between the edges of the cylinders.  
In the Perspective viewport, select the edges of the cylinders that encase 
the gaps. 

The result should be planar surfaces filling the gaps between the cylinders. 

 Now the fun part, joining the surfaces together.  Type Join in the 
Command Line and press Enter. Select each surface and press Enter. 
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 We now have an open polysurface. 

 Let us do the top of this base.  Activate the CURVES layer.  Use the 
Circle command.  For its center point, snap to the center of the top edge of 
the circular polysurface using the Cen snap. 

 

The radius is 1 inch. 

 

 L e t ’ s r e p e a t t h e C i r c l e 
command.  Snap to the center of the 
top edge of the circular polysurface 
using the Cen snap.  The diameter of 
this circle is 1.660 inches. 
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 We now have two circles that are planar to the top edge of the 
polysurface.  We will be creating a surface between the larger circle and 
the top edge of the polysurface and also another surface between the two 
circles.  The command that works well for the first part is PlanarSrf.  
Activate the SURFACE layer and select the top edge of the polysurface and 
the larger circle, press Enter. 

 You are probably thinking, we should repeat that step to make a 
surface between the circle and the new surface edge.  We can do that but it 
would give us a headache in a future step. I will explain why, when we get 
to it.  So for this step we will be using the Loft command.  Type Loft in the 
Command Line and press Enter.  The Command Prompt asks for curves to 
loft.  Select the surface’s edge and the smaller circle and press Enter. 
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Next, the Command Prompt asks to adjust the seam and the direction of 

the seam.  The default or generated seam is fine, press Enter. 

A Loft Options pop-up window will appear.  Do not 
change any of the settings.  Keep the Style 
category Normal and don’t check any of the boxes.  
For the Cross-section curve option keep the black 
dot on Do not simplify.  Click OK to end the 
command. 

 

 If by chance you selected the larger 
circle to begin the loft and your new new 
surface’s Normals are flipped, don’t 
worry.  You can fix this by joining the 
surfaces first by clicking on the correct 
surface or by using the Flip command. 
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  Now join all the surfaces using 
the Join command.  Then turn off the 
CURVES layer by clicking on the light 
bulb in the Layers Tab Panel.  We 
still have an open polysurface. 

 You are probably thinking why do we need the two different surfaces.  
Here’s why.  We will be selecting the inner edge and moving it down to 
create the slant surface.  Remember the trick to isolate a specific element 
out of the whole is to hold down the Ctrl and Shift keys and then click on 
the element that we want.  In this instance it is the inner edge. 

When the inner edge is selected, click on 
the Gumball Z-axis arrow and type in -.146 
inches and press Enter.  The result should 
be a slanted downward surface. 
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 Everything looks good so far.  We need to detach the slanted surface 
from the rest of the polysurface.  Type in the Command Line ExtractSrf 
and press Enter.  Pick the slanted surface and make sure that the SURFACE 
layer is the active layer, press Enter. 

 Now, let’s put some text on this object.  First, let’s create the 
boundary where the text will temporarily be placed.  Activate the 
GUIDELINES layer (probably the light bulb is off for the layer).  Type in the 
Command Line CreateUVCrv and press Enter. The Command Prompt 
asks for a surface to create the UV curves, giving us the boundary of the 
area where the text will go.  As the slanted surface was already selected, 
press Enter to finish the command. 
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  Remember what I said earlier “PlanarSrf would 
give us a headache.” Here is why.  When you create 
a surface using the command PlanarSrf, in the 
background it creates a rectangular/square plane 
which is then trimmed to the size of the curve or 
edge, giving us no seam.  When selecting that 
surface for the CreateUVCrv command, the result 

would be a boundary in a circular path encased by the rectangular/square 
plane outline, which created the planar surface.  On the other hand, Loft 
gives us a seam and the result is a straight path. 

 Rats! The path is right underneath our model.  With Gumball, move 
the path 5 inches on the Y-axis. 

 

 We need to measure the length of the path.  
The Distance command will do the trick.  Type 
Distance in the Command Line and press Enter.  
Have your End snap checked and then select by 
clicking each end point of the length side of the 
boundary path.  The answer (in the Command 
History Window) should say .224 inches.  Since we need our text to be 
smaller than .224 inches, making the text .18 inches should do it. 
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 Now, the fun part – creating the text.  Type in the Command Line 
TextObject and press Enter.  A Text Object pop-up window will appear.  
There are four categories: Text to create, Font, 
Create, and Text size.  For Text to create, put in 
whatever you want: 

 Examples: 
  Rhino 3D is the coolest modeler  
   on the block! 
  Wow I can’t believe I’m doing this! 
 Or, if you want to be generic – type in 
  Use Paraffin Only Warning 

For the Font, pick Arial.  For Create, pick Curves 
and uncheck Group Objects.  For Text size, a 
Height of .18 inches and check Lower case as small caps and keep it at 80 

percent.  Click OK and the 
phrase appears following your 
cursor.  Make sure that the 
phrase is on the TEXT layer.  
Click anywhere on the World 
Top CPlane, preferably near 
the path. 

 When the phrase is stationary, group each word together. Use the 
Crossing Box to select each individual word.  Drag your cursor from right to 
left over the word you are 
selecting.  When the word is 
selected press the Ctrl and G 
keys to group the letters.  
Repea t th i s s tep fo r the 
remainder of the words. 
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 After all the words are grouped in their respective areas, select the 
entire text and rotate it using Gumball by clicking the blue arc and typing in 
90 degrees. 

 When the phrase is rotated we need to move the text in the 
rectangular path, the text still should be selected.  Type the Move 
command in the Command Line and press Enter.  The Command Prompt 
asks for a point to move from.  Have your Quad snap checked on the 
Status Bar.  Then click the inner quadrant of O nearest to N (Paraffin).   

Now the Command Prompt asks for a point to move to.  
Hover your cursor on the edge of the path (make sure your 
Cen snap is checked).  It automatically places the text in 
the center of the path.  Click to place the text.  The text is 
now centered in the path. 
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 Let’s transfer the text to the slanted surface.  Before we do that we 
need to create a base plane as a reference for the next command.  Use 
PlanarSrf and select the path, making sure that the reference plane is on 
the GUIDESURFACES layer.  After the guide surface is created you can turn 
off the GUIDELINES layer by clicking on the light bulb in the Layers Tab 
Panel. 

 Now the transferring.  Click Record History on the Status Bar and 
type in the Command Line FlowAlongSrf.  The Command Prompt asks for 
objects to flow along the surface.  Select the phrase and press Enter. 

The Command Prompt asks for a base surface or reference plane corner.  
Before we select the corner, we need to look closely at the three options.  
Set Copy = Yes, Rigid = No, and leave Plane as it is. 
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After the options are set, select the bottom right corner of the reference 
plane. 

Next, we need to select the target surface (that is the slanted surface).  
Pick the lower left corner of the seam, by clicking towards the negative  
Y-axis as the matching corner. 
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The result has the phrase oriented around the surface. 

 Awesome!  The text is set but it can still be tweaked.  The phrase is 
bunched to one side.  Part of the phrase should be flipped 180 degrees.  
But do not worry, we do not have to redo FlowAlongSrf.  Record History 
has our backs.  Record History enables us to edit certain things after the 
command has ended.  Let’s focus our attention on where the text 
originated.  We have a path that represents the slanted surface and the text 
representing the newly generated text.  So we will be doing the correction 
here (flat text) and anything that we do here will automatically update there 
(slanted text). 

 Now, we need to rotate part of the text.  Select USE, PARAFFIN, and 
ONLY and with Gumball rotate it by 180 degrees.  Instantaneously both 
texts (flat and slanted) update.  Notice that USE and WARNING are too 
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close and the recently modified text is still selected.  With Gumball move 

the text down, making sure it remains centered in the path. 

Move the text around, center WARNING towards the top quadrant.  This 
gives more space between the words USE, PARAFFIN, and ONLY. 

At this point, it is your option as to where the text looks best.  Another thing 
to keep in mind, is to avoid having the text on the seam because in the 
boolean process it might encounter some problems. 
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 When you are done Artists, we need to deboss the base.  Before we 
do this we need to copy and paste the slanted surface and type in the 
Command Line Hide, to hide the selected surface.  Now we need to 
change the layer of the other slanted surface to GUIDESURFACES layer. 

 

 When the switcheroo is done we 
need to trim the surface using the 
texts.  Type in the Command Line 
Trim and press Enter .  The 
Command Prompt asks for cutting 
objects and in this case it is the text. 

After the text is selected press Enter.  Then the 
Command Prompt asks to select the object to be 
trimmed.  Select the slanted surface. The surface 

that encased the letters 
will disappear but the 
part of the surface that 
was encased will still be 
there.So we need to pick the enclosed openings 
of the three A’s, the two R’s, the one O and the 
one P.  Remember the Trim is still active until you 
press Enter. 
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 Now we have the slanted surface cut to the shape of the letters.  You 
can turn off the TEXT layer.  We need to give some thickness to the surface 
shape letters.  ExtrudeSrf could do it but it would not follow the direction of 
the surface angle.  In this scenario the best 
command is OffsetSrf.  This command will 
take into consideration the surface angle but 
when we get to the boolean process, either 
extrude or offset surfaces will work.  Just keep 
in mind that it will give a different style.  Type in 
the Command Line OffsetSrf and press Enter.  
The Command Prompt asks for a surface to 
offset.  Select the surface shape letters and 
press Enter.  We need to change some things in options:  Distance = .03, 
Corner = Sharp, Solid = Yes, Loose = No, Tolerance remains at .001, 
BothSides = Yes, and DeleteInput = Yes, and press Enter. 

We now have thick letters. 

 Debossing time. Type Show in 
the Command Line and press Enter 
to bring back the slanted surface we 
hid before. 
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 T y p e i n t h e C o m m a n d L i n e 
BooleanDifference and press Enter.  The 
Command Prompt asks for a surface or 
polysurface to subtract from.  Select the slanted 
surface and press Enter. 
 

Next the Command Prompt asks for a surface or 
polysurface to subtract with.  Select the letters 
and for the option set DeletInput = No and press 
Enter.   

Turn off the GUIDESURFACES layer.  This reveals the engraving.Use the 
Join command to join the modified slanted surface to the open polysurface. 
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 Now we need to cap the 
openings (top and bottom).  
Type in the Command Line 
Cap and press Enter.  The 
Command Prompt asks for a 
surface or polysurface to cap.  
Select the open polysurface, 
that is the base, and press 
Enter.  The result should be a closed polysurface. 

 Use the What command and select the 
Base to check if we have a closed 
polysurface. 

 

 Activate the CURVES layer.  Type in 
the Command Line SelCrv and press 
Enter.  All the curves are selected.  
These curves are unnecessary for 
now and in our way.  We are going to 
hide them until later. 
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 Type in the Command Line 
Hide and press Enter.  All the curves 
are hidden. 

 Now we need to create a circle that will be used to split the top cap.  
Use the Circle command and snap to the center of the top cap (using the 
Cen snap) by hovering and clicking your cursor over the meeting edges of 
the cap and slanted surface.  The circle diameter is .617 inches. 

 We have a circle in the center of our cap.  
Type in the Command Line Split and press Enter.  
The Command Prompt asks for an object to split 
and in this case it is the Base.  Press Enter to 
proceed to the next step. 

Now the Command Prompt asks for a cutting object.  
Select the circle and press Enter.   

            Nicholas A. Sadnytzky  2015 Rhinoceros 3D Mining Safety Lantern                !30



 

The result is a planar zero thickness circular 
surface at the center of the top cap.  By doing the 
splitting we reverted back to an open polysurface 
with one surface. 

 

 Let’s give some height to the 
circular surface.  Type in the 
Command Line ExtrudeSrf and 
press Enter (make sure the SURFACE 
layer is active).  The Command 
Prompt asks for a surface to extrude 
from.  Select the circular surface and press Enter.  For the extrusion 
distance type .415 inches and make sure that the option Solid = Yes and 

DeleteInput = Yes, then press Enter. 
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 We have a solid cylinder at the center.  Let’s create 
threads for this cylinder.  Before we begin, hide the open 
polysurface (as it is in our way) using the Hide 
command. 
 

 After the Base is hidden we will need to duplicate 
the cutting circle, which was used to split the top cap, 
and move it up.  The easiest way is to use Gumball.  
Select the cutting circle, hold down the Alt key, click the 
blue arrow, type in .125 inches then press Enter. The 
duplicate circle has moved up.  Turn on, and change 
the duplicate circle to the GUIDELINES layer. 

 Now for the threads.  We will need to create a helix around the 
cylinder to map out the path for the grove.  Activate the CURVES layer.  Type 
in the Command Line Helix and press Enter.  The Command Prompt asks 
for the starting point of the axis.  Hover your cursor over the duplicated 
circle to snap to the center and click (make sure the Cen snap is checked). 
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For the end point of the axis, type .58 inches and press 
Enter.  Now the axis height is locked.  Hold down the 
Shift key and click a spot on the Z-axis. 

In options make sure Mode = Turns and Turns = 10. 

Have you Quad snap checked, and for the radius, snap to the right 
quadrant towards the X-axis.   

Click on that right quadrant to end the command. 
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 We have created a helix that is taller than the cylinder because the 
threads begin at the cylinder’s edge.  This gives us some leeway when we 
make the grove’s shape to sweep around the helix.  Now let’s create the 
shape of the grove.  For this project a simple triangular shape will suffice.  
Type in the Command Line Polygon and press Enter.  The Command 
Prompt asks for a center of the polygon.  We do not want that.  We need to 
take a closer look at the options.  Make NumSides = 3 and click on the 
Edge option. 

The Command Prompt changes what it wants (from center to edge). 

I would recommend doing the remainder of 
the command in the Front viewport.  There 
are three things to make sure of:  the Quad 
snap is checked, the polygon’s head is 
pointed towards the center, and the polygon 
curve is on the GUIDELINES layer.  For the 
start point edge of the polygon, pick by 
clicking the quadrant on the second tier from 
the top of the helix. 

For the end point edge, snap to the 
opposite quadrant by clicking. 
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 The grove shape is done but could still be improved.  Let’s round the 
corner of the head.  Type in the Command Line Fillet and press Enter.  For 
the radius type in the Command Line .01 
inches and press Enter.  For the first 
curve to fillet, pick either side of the 
corner’s head, and for the second curve, 
pick the other side of the corner’s head.  
The corner’s head is now rounded off. 

 We need to move the grove shape to the end of the helix so that the 
shape is still pointed towards the center.  Type in the Command Line 

OrientOnCrv and press Enter.  The 
Command Prompt asks for an object to 
orient.  Select the grove shape and 
press Enter to proceed to the next 
step. 

 

For the base point, pick the middle 
point opposite of the corner’s head 
(have your Mid snap checked).   

The Command Prompt asks for a curve to orient to.  Select the helix. 
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Something does not look right.  Oh, the entire shape is oriented to the helix.  
We need to fix it fast!  If we take a look at the options in the Command Line 
we have two choices: Copy = No (don’t change that) and Perpendicular.  
Let’s click Perpendicular and see what happens. 

The grove shape base point is 
oriented to the curve, while the rest 
is perpendicular but the grove shape 
is not pointed in the right direction.  
Do not worry.  We need to look at the 
options once again and change  

XFlip = Yes.  The shape is now oriented correctly. 

Now snap to the end point of the top of the helix, and click to end the 
command. 
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 Mostly everything is in place, but we still 
need to adjust the helix’s end at the bottom.  
You are probably thinking why do we need to 
adjust the end.  I’ll explain why when we are 
done with the creation of the threads.  Select 
the helix and type in the Command Line 
PointsOn and press Enter.  We have these 
incremental points that are by the helix. 
 

  Let’s focus our attention towards the bottom 
of the helix.  Select the end point of the helix 
and also select the half rotation of the control 
points.  The best way to select the points is to 
work in the Right viewport.  Window-select 
(drag your cursor from left to right) the half 
rotation of points from the bottom. 

 

 After the points are selected, we 
need to scale the helix’s end.  Gumball is 
not good for this.  Type in the Command 
Line Scale2D and press Enter.  The points 
that we preselected (and still are selected) 
help us isolate the area to scale.  The Command Prompt asks for an origin.  
Have your Point snap checked, and pick the point that is opposite to the 
end point.  Remember the point is elevated. 
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For the scale factor, pick the end point, 
then drag it outward away from the 
cylinder holding down the Shift key (best 
to do this action in the Top viewport).  I 

am giving you 
artistic license 
on how far the end should be scaled outward but it 
should not be too far - a nice gradual outwardness 
is best. Click where the end point should be, to 
finish the command and press the Esc key to get 
out of the PointsOn command. 

 

 Now we need to create a grove 
surface to remove part of the cylinder.  
M a k e s u r e y o u a r e o n t h e 
GUIDESURFACES layer and if there are 
any other objects on that layer, hide 
them. 
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Let’s make a grove surface.  Type in the Command Line Sweep1 and press 
Enter.  The Command Prompt asks for a rail.  Select the helix.  For the 
cross section curve, select the grove shape curve and press Enter. 

The Command Prompt gives us the option 
to adjust the seam, so let’s take it up on 
that.  Drag the point where the helix and 
the grove shape meet (have your Mid snap 
checked) and click on that location.  The 
seam point is moved.  Leave the arrow 
pointing down and press Enter. 

A Sweep 1 Rail Options pop-up window appears.  In 
the Style category, click on the drop down menu and 
click on Roadlike Top.  Roadlike Top guaranties us that 
the shape of the sweep will maintain its shape and 
angle to the World Top Construction Plane.  Click OK 
to end the command. 
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 Great!  We have form to the grove, but it is still an open polysurface.  
Use the Cap command to close the polysurface.  We are almost done but 
we need to scale the form of the grove by 105% (1.05).  Gumball will be 
the easiest way for scaling (remember to hold down the Shift while clicking 
on the scale handle). 

 After scaling we need to boolean to create the threads.  Use the 
command BooleanDifference and pick the cylinder to subtract from and 
the grove form to subtract with.  Turn off the CURVES, GUILDESURFACES, and 
GUIDELINES layers to reveal the final result. 
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 Wow!  We have one set of knockout threads.  The reason we 
adjusted the end of the helix is that if we had not, the result would not have 
been a tapered end but would have been an abrupt stop in the cylinder. 

Our set of threads is still a valid closed polysurface.  
Unfortunately we need to change that to make an 
open polysurface to join the Base, which is an 
open polysurface.  Use the ExtractSrf command to 
detach the bottom of the cylinder/threads and 
delete the circular surface. 

 Now type in the Command Line Show to bring back the Base. 
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 Join both the Base and the threads 
together using the Join command.  Once again 
we have a valid closed polysurface.  Before we 
do the finishing touches on the Base, let’s 
hollow it out.  A foolproof method that rarely fails 
is to make another solid which is smaller than 
the shell, and then use BooleanDifference.  
We are going to do just that. 

 

 Activate the CURVES layer.  Use 
the Hide command to hide all of the 
curves on that layer since they are in 
the way and unnecessary. 

 

 Type in the Command Line 
S h o w S e l e c t e d .  We a re 
p resen ted w i t h a l l o f t he 
construction curves. 

Select the bottom four circles and press 
Enter. 
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Turn off the SURFACE layer.  Select 
the bottom three circles and with 
Gumball hold down the Shift and Alt 
keys.  Click on one of the scale 
handles.  Type in .98 and press 
Enter. 

 Activate the GUIDESURFACES 
layer.  Re-hide the bottom three 
original construction circles and the 
g rove shape us ing t he Hide 
command. 

Use the Loft command to make a 
surface between the three bottom 
curves.  Make sure that the three 
white arrows are pointing in the same 
direction. 
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A Loft Options pop-up window will appear.  Under 
the Style category there is a drop down window.  
Select Normal and click OK. 

 

 Great! The negative shape is 
coming along.  Now we need to 
adjust the top circle. Let’s move the 
top circle down by .035 inches and 
also make a duplicate.  The best 
choice is our good friend Gumball 
(remember to hold down the Alt key). 

Now use the Hide command to remove 
the original circle.  The top circle needs 
to be scaled down by .527.  Gumball 
can do the trick (remember to hold 
down the Shift key). 

Next use the Loft command to 
create a surface between the top 
circle and the surface.  Keep the 
Style category on Normal and click 
OK. 
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 Now we need to extrude the top circle/edge.  Use the command 
ExtrudeCrv.  Make sure the option for Solid = No and make the extrusion 
distance 1 inch. 

Use the Join command to join all 
the surfaces together.  Then use the 
Cap command to make a closed 
polysurface. 

 
Turn off the CURVES layer and turn 
on the SURFACE layer.  We should 
only have one cylinder protruding out 
of the Base (which is a good thing).  
Use t he BooleanDi f fe rence 
command to subtract from the Base 
wi th the newly made c losed 
polysurface.  Turn off the GUIDESURFACES layer to reveal the result.  I have 
to say we made a good-looking Base. 
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 Let’s put on the finishing 
touches by filleting those edges to 
give a smoother feel.  Type in the 
Command Line FilletEdge and 
press Enter.  The Command Prompt 
asks for an edge to fillet.  Let’s start 
from the bottom to the top. Select 
the bottom tier, top edge to fillet and press Enter to continue.  Notice that 
the fillet is preset to 1 inch.  Let’s change that.  In the Command Line there 
are eight options.  Let’s navigate to SetAll and click on it. 

The Command Prompt asks for a radius input and in this case type in .102 
inches and press Enter. 

Press Enter again to complete the command. 

Repeat for the next two tiers, .093 inches and .009 inches. 

            Nicholas A. Sadnytzky  2015 Rhinoceros 3D Mining Safety Lantern                !46



 Use the same command for the slanted surface edges; both edges 
are .022 inches. 

Finally, fillet the edge of the base of the threads by .1 inch. 

Now let’s create an air hole.  Activate the 
GUIDESURFACES layer and hide the hollowing 
surface.  From the Top viewport create a 
cylinder near the N (of Paraffin) but not too 
close to the fillet edge.  The diameter is .068 
inches and the height is 1 inch. 
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Then move the cylinder to the top and 
through the top so that it protrudes on 
both sides of the top surface.  Now use 
the command BooleanDifference and 
select the Base to subtract from and 
select the cylinder to subtract with and 
p r e s s E n t e r .  T u r n o f f t h e 
GUIDESURFACES layer to reveal the 
result. 

 

And look what we have accomplished.  We have finished the Base of the 
Mining Safety Lantern. 
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Nib 

 Now we need to model the Nib.  Let’s begin at 
the head.  Activate the Perspective viewport, and type 
in the Command Line NamedCPlane and press Enter.  
A Name CPlane Tab Panel appears, and in the tab 
panel there are five icons.  Click on the first icon from 
the left (it looks like a floppy disk). 

A Save CPlane As Named CPlane pop-up 
window appears.   Type in the text area World 
Top CPlane and click OK.  Now, the Named 
CPlane window has our saved cplane. 

 Move the World Top Cplane for the Perspective viewport.  Type in the 
Command Line CPlane and press Enter.  The Command Prompt asks for 
the origin.  In this case, it is the center of the top 
spout of the Mining Safety Lantern.  Hover your 
cursor on the top inner edge of the spout and use 
Cen snap to snap to the center.  Click to end the 
command. 
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 R e p e a t t h e p r e v i o u s c o m m a n d 
NamedCPlane and name the new cplane Nib 
CPlane. Remember to make sure that the 
Perspective viewport is active because we only 
moved the cplane in the Perspective viewport. 

 Let’s begin to model the Nib’s head.  Activate the CURVES layer and 
hide any curves that may be on the layer.  Use the Circle command to 
make two circles.  The diameter of the greater is .448 inches and the 
diameter of the lesser circle is .307 inches.  If you execute this command in 
the Perspective viewport the center of the circle is 0 since we moved the 
cplane to the new location. 

 After the two circles are created, 
move the inner circle on the Z-axis 
by .240 inches, using Gumball. 
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 Activate the SURFACE layer.  Now 
extrude the larger circle by .131 inches 
with the ExtrudeCrv command. 

 

  Let’s create a surface between the smaller circle 
and the edge of the extruded circular surface.  Use 
the Loft command.  Select the smaller circle and 
then select the edge of the extruded circular 
surface.  In the Loft Options pop-up window, keep 

Style category Normal and click OK. 

If by chance you selected the edge and then the 
smaller circle, your surface Normals will be facing 
inward.  To correct it, use the Flip command. 
 

 Preselect the loft surface we 
created and type in the Command 
Line PointsOn then press Enter.  A 
grid of control points appears 
surrounding the surface. 
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Use the Right viewport and select two 
middle rows of control points.  With 
Gumball click on one of the scale handles 
while holding the Shift key.  When a white 
rectangle appears, type in .93 and press 
Enter. 

Press the Esc key to end the PointsOn 
command.  We now have a nice gradual bend to 
our loft surface.  Join both surfaces together 
using the Join command.  Use the Cap 
command to close the circular holes to make a 
closed polysurface. 

 
 Now let’s put some groves 
on the extruded part of the head.  
Before we do that, let’s restore the 
cplane to its original state.  Use 
the command NamedCPlane and 
in the Named CPlane Tab Panel 
window double click the mini 
cplane icon beside the World Top 
CPlane to restore the cplane. 
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 Next, hide the Base, using the Hide 
command. 

 To begin modeling the groves, type in the Command Line Spiral and 
press Enter.  Activate the CURVES layer. Before we choose the end point of 
the start of the axis, we need to enable SmartTrack abilities (located on the 
Status Bar).  After the SmartTrack is on, hover your cursor on the bottom 
edge of the Nib head and when the Cen snap snaps to center, wait a 
couple of seconds until the center point turns into a grey dot/x.  Most 
importantly do not click yet. 

In the Front viewports slide your 
cursor (near the middle) down from 
the Nib head.  A grey guideline 
appears, seemingly locked in a 
vertical stance.  Pick by clicking a 
spot, not too far away from the 
bottom, so that our spiral passes the 
bottom. 

 The Command Prompt asks for an end point of the 
end of the axis.  As our guideline is still active, pick by 
clicking a spot, not too far away from the extruded part of 
the Nib head. 
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 Now the Command Prompt asks for a radius.  Before we do that we 
need to change one of the options.  In the Command Line navigate to the 
Turns option and make Turns = 1. 

For the radius use the Quad snap to snap to the 
top quadrant edge of the extruded surface 
towards the X-axis.  For the second radius just 
press Enter to keep the same radius. We have a 
spiral around the bottom half of the Nib head 
that passes both sides of the extruded part. 

 Turn off the SmartTrack. 

 Next we need another spiral in 
the opposite direction.  Type in the 
Command Line Mirror and press 
Enter.  The Command Prompt asks 
for an object to mirror.  In this case 
select the spiral and press Enter. 
Now the Command Prompt asks for a mirroring plane.  To make life easier, 
click on the YAxis option. 
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The spiral was mirrored using the Y-axis as the mirroring plane. 

 

 We have two spirals going in 
opposite directions.  Great—let’s 
make more!  Type in the Command 
Line ArrayPolar and press Enter.  
Select the two spirals and press 
Enter. The Command Prompt asks for 
the center of the polar array.  Hover your cursor on the bottom edge of the 
Nib head until the Cen snap, snaps in the center and click to proceed. 

The Command Prompt asks how many items (meaning how many times 
the item will be duplicated).  In this case type 3 and press Enter. 
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For the next two steps press Enter.  The first step asks for the first 
reference point or angle, leave it on the default, 360 degrees.  The second 
step gives a preview of the result. 

 

 Great!  We have the spirals.  Now 
let’s give them some thickness.  Select all 
the spirals and type in the Command Line 
Pipe and press Enter.  The Command 
Prompt asks for an input of the radius.  In 
this case it is .003 inches and press Enter. 
Remember to have the closed pipes on the 
GUIDESURFACES layer and hide anything 
else on that layer that is not being used. 
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 Now use the command BooleanDifference to subtract from the Nib 
head with the pipes.  Turn off the CURVES and GUIDESURFACES layers to 
reveal the groves.  I have to say we have one knockout Nib head! 

 Now focus on the bottom half of the 
Nib (the male end).  Hide the Nib head 
using the command Hide.  Then use the 
command ShowSelected to bring back 
the Base.  Okay I lied; we have to add 
the inner groves to the spout.  To 
accomplish this it is similar to what we 
did for the outer threads, but this time we need to make a negative shape 
pointing outward.  Besides we do not have to scale one end. 

Make the CURVES layer active.  Use the Hide command to hide the spirals 
and the top circle.  Leave the circle at the bottom of the Nib head, the top of 
the spout. 
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 Next use the Helix command and for the end point of the start of the 
axis, hover your cursor over the bottom edge of the second tier’s fillet to 
snap to the center using Cen snap. 

For the end point of the end axis type 
in .730 inches and press Enter.  The 
distance is restrained to that length.  
Hold down the Shift key and click 
above the spout. 

The Command Prompt asks for an 
input of a radius and the starting 
point.  In this case pick the quadrant 
(using the Quad snap) toward the  
X-axis.  Keep the Turns=10. 
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 Turn off the SURFACE layer because it is in our way. 

 As before, I would recommend doing this step in the Front viewports. 
Activate the GUIDELINES layer (hide everything on that layer) and use the 
command Polygon.  Rhino remembers what we used before in the 
NumSides (Number of Sides) option.  It should still equal 3.  Click on the 

Edge option to give you the ability to choose 
the start and end points of the triangle.  The 
start and end points should hit the quads of 
the helix.  Have the triangle pointed outward 
and if your triangle is pointed inward click on 
the option Flip before choosing the last end 
point. 

 Next use the Fillet command to round 
the head of the triangle.  In the options, 
Radius = .01 inches. 

 

 Use the OrientonCrv command to 
orient the rounded triangle to the bottom 
end of the helix.  Make the base point the 
middle of the bottom of the rounded triangle.  
To orient the triangle, select the helix. 
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Make sure to click on the option Perpendicular and have the triangle point 

outward (click on the XFlip option if the triangle is not pointed outward). 

 

 Now, use the Sweep1 command to make a 
surface with the helix as the rail and the triangle as the 
cross section curve.  Adjust by dragging the seam 
point to mid-bottom of the rounded triangle and press 
Enter.  A Sweep 1 Rail Options pop-up window 

appears and under the Style 
category click on the drop down 
menu and change it from 
Freeform to Roadlike Top.  Click 
OK to end the command.  Make 
sure that the new surface is on the GUIDESURFACES 
layer (hide the closed pipes). 
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 As you probably noticed, the surface Normals are 
flipped inward.  Don’t worry.  You can use the Flip 
command or the Cap command to change the Normals 
outward.  Use the Cap command to make the new 
surface a closed polysurface. 

 Now turn off the CURVES and 
GUIDELINES layers and turn on the 
SURFACE layer. 

 
You guessed, it’s boolean time.  
However, before doing that, we need 
to scale one of the objects (the Base 
or solid helix).  We will scale the Base 
by 110% or 1.1.  Use Gumball to 
scale the Base.  Remember to hold 
down the Shift key before clicking on 
the scale handle. 

 N o w , u s e t h e c o m m a n d 
BooleanDifference and select the 
Base to subtract from and the grove 
to subtract with.  Turn off the 
GUIDESURFACES layer to reveal the 
result. 
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 Looks good!  But we still need to scale 
the Base down using Gumball.  Hold the 
Shift key and click on one of the scale 
handles, then type in the white rectangular 
box .9090 and press Enter. 

 

 Let’s finish the Nib once and for all.  
Turn on the CURVES layer and use the Hide 
command to hide the helix. 

 

 Next , we wi l l create two 
cylinders.  Use the Cylinder 
c o m m a n d t o c r e a t e b o t h .  
Remember, we still have the circle 
that we used to create the extruded 
surface for the Nib head.  Use that 
circle to snap to its center for each of 
the cylinders using Cen snap.  The diameter of the first cylinder is .45 
inches and the distance or end of the cylinder is -.226 inches.  Yes, I know 
the cylinder we created is too large for the spout’s opening.  Don’t worry—
the BooleanDifferance command will trim it to size and shape. 

  After this, move the cylinder down by -.06 
inches using Gumball in the Z-axis.  Use the 
command BooleanDifference to subtract from 
the cylinder with the Base.  Use the Hide 
command to hide the Base to reveal the result. 
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 For the second cylinder, snap 
to the circle’s center using the Cen 
snap.  The cylinder’s diameter is .287 
inches.  The distance of the cylinder 
is -.08 inches.  You may have noticed 
that the second cylinder is intruding 
into the space of the other trimmed 
cylinder.  This guarantees that when 
we union the two cylinders and the 
Nib head together, they will join 
properly. 

Before we go any further, we need to extend 
the top end of the second cylinder by .1 inch.  
To isolate the top surface of the cylinder hold 
down the Shift and Ctrl keys and select the top.  
Use Gumball to extend the cylinder and move 
the top surface by .1 inch. 

 Turn off the CURVES layer. Use the 
ShowSeleted command to bring back the Nib 
head. 
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  Type in the Command Line BooleanUnion and 
press Enter.  Select all the objects—the two 
cylinders and the Nib head and press Enter.  All the 
objects are joined together as one. 

 

 Now let’s fillet the edge where the Nib 
head and the second cylinder meet.  Use 
the FilletEdge command.  The fillet’s 
radius is .03 inches. 
 

 We are almost done.  We just need to 
create a hole to go through the Nib.  Activate 
the CURVES layer.  Use the Circle command 
and snap to the center of the top of the Nip 
using Cen snap by hovering your cursor over 
the top edge.  The diameter is .215 inches. 

 Next, type in the Command Line MakeHole 
and press Enter.  The Command Prompt asks for a 
closed curve.  Select the circle we just created and 
press Enter. 
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Then select the top surface of the 
Nib.  Now the Command Prompt 
asks for a depth point. Pick a spot 
anywhere beneath the Nib’s bottom. 

 Turn off the CURVES layer. 

 Yes, we are done with the 
Nib. 

 Use ShowSelected to bring 
back the Base. 
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Cover 
 

 Let’s begin modeling the Cover.  
We need to move the World Top 
CPlane for the Perspective viewport 
to the second tier of the Base.  Use 
the command CPlane and use the 
Cen snap to snap to the center of the 
second tier of the Base (hover your 
cursor over the top fillet edge).  Save 
the moved cp lane us ing t he 
command NamedCPlane as Cover 
CPlane. 

 Hide the Base and Nib using the 
command Hide and activate the CURVES 
layer (hide anything that is on the layer). 

 

 First, we will model an outline (i.e., 
a “slice”) of the cover—zero thickness.  
Type in the Command Line Polyline 
and press Enter.  The Command 
Prompt asks for the starting point of 
the polyline, in this case it is 0.  Be 

sure the Perspective viewport is active or your cursor is in the boundaries 
of the Perspective window.  If your cursor or active viewport is not 
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Perspective with the moved cplane, the coordinates we input will reference 
to the unmoved cplane. 

 
 Now the Command Prompt 
asks for the next point of the polyline.  
For this point we will be inputting 
absolute coordinates.  Type in the 
Command Line 1.608<0 and press 
Enter.  The first part is the length of 
the section of the polyline or the 
distance between point A and point B.  Next, the Less Than symbol 
indicates the degree, and in this case it is 0.  Make sure the Perspective 
viewport is active or your cursor is in the boundaries of the Perspective 
window, otherwise the point will reference the other cplane. 
 

 For the next point type in the Command 
Line .411 inches and press Enter.  Notice the 
length of the part of this polyline is locked at 
the desire distance. 

 

Move your cursor into the Front 
viewport window and then hold down 
the Shift key (which constrains the 
movement of the line in intervals of 
90 degrees).  Pick a spot above the 
first line. 
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 We’re getting there!  For the next 
few steps we will be working in the 
Front viewport.  For the next point, we 
will be inputting relative coordinates.  
Type in the Command Line r.538<180 
and press Enter.  The input we just 

typed is inherently the same but the key difference is what we put before 
the distance and the angle.  The r (or the @ symbol) tells Rhino to discard 
any reference to the cplane and base its reference to the last point entered. 
 

 For the following point, type in 
the Command Line .200 inches and 
press Enter. As previously noted, the 
length or distance is locked but we 
want this line at the angle of 251.96 
degrees.  Type in the Command 
Line <251.96 and press Enter.  Now the line is locked to every 251.96 
degree intervals.  Pick a spot below the last line we created. 

 For the next point, type in the 
Command Line r.510<180 and press 
Enter. 

 

 For the following point, type in 
the Command Line r.264<90 and 
press Enter. 
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 And for the final point, type in 
the Command Line r.498<180 and 
press Enter twice. The second enter 
ends the command. 

 

 Now, let’s create a surface 
out of the outline we created.  
Type in the Command Line 
Revolve and p ress Ente r 
( remember to act ivate the 
SURFACE layer).  The Command 
Prompt asks for a curve to 
revolve.  Select the outline (an open polycurve) and press Enter. 

Now the Command Prompt asks 
for a starting point of the axis.  
Turn on the End snap and snap 
to the end that we started to 
create the outline.  
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The Command Prompt asks for 
the end point of the axis.  Snap 
to the other end where we 
finished the outline. 

Now the Command Prompt asks for the starting angle.  Keep the default as 
0 and just press Enter. 

For the revolution angle, keep the default as 360 and press Enter. 

The result should be a closed polysurface. 

 I have to say this Cover is taking shape.  We just have to add a few 
more adjustments.  First, we need to model the stamp (underneath the 
Cover).  We will proceed the same way as before when creating the Cover, 
modeling an outline and then revolving the outline. 
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 Turn off both the SURFACE and 
CURVES layer and activate the 
GUIDELINES layer (hide anything that 
may be on the layer).  Use the 
command Polyline to create the 
second outline.  The starting point of 

the polyline is 0,0, -.035. Make sure the Perspective viewport is active or 
your cursor is in the boundaries of the Perspective window.  
 

 For the next point, type in the 
Command Line r1.573<0 and press 
Enter.  For the remainder of the 
modeling of the stamp, we will be 
working in the Front viewport. 

 To make life easier, we will continue using the relative coordinate 
system. 
 

 For the next point, type in the 
Command Line r.411<90 and press 
Enter. 

 

 Then for the next point, type in 
the Command Line r.479<180 and 
press Enter. 
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 Then for next point, type in the 
Command Line r.200<251.96 and 
press Enter. 
 

 Then for next point, type in the 
Command Line r.762<180 and press 
Enter. 

 

 Then for next point, type in the 
Command Line r.322<90 and press 
Enter. 

 

 And for the final point type in the 
Command Line r.270<180 and press 
Enter twice to end the command. 
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 Activate the GUIDESURFACES layer and hide anything that might be on 
the layer.  You guessed it.  Now use the Revolve command to create a 
solid from the outline. 

 Turn off the GUIDELINES layer and 
activate the SURFACE layer.  Notice the 
second solid is protruding through the first 
solid.  That is a good thing.  The second 
solid will remove the excess surface (cutting 
the fat) from the first solid that we will not 
need. 

The best command to use is our good friend 
BooleanDifference.  Select the first solid to 
subtract from and the second solid to 
subtract with.  Turn off the GUIDESURFACES 
layer to reveal the results. 
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 Great!  Now let’s make some circular holes in the Cover.  Enable the 
SmartTrack(ing) abilities and check the Quad snap.  Use the command 
Circle (activate the CURVES 
layer and hide anything that 
may be on i t ) .  In the 
Perspective viewport snap to 
the right side of the Cover 
toward the positive X-axis or at 
the seam.  Use the Quad snap 
to snap to the quadrant on 
either side of the width of the path or top.  When the two quadrants are 
indicated by grey dots, slide your cursor toward the middle of the two and it 

should automatically snap to 
the middle indicating as Point.  
Just click to place the center 
point of the circle.  If it were 
not for SmartTrack, we would 
have had to create a planar 
circle, which would have had 
to be in the middle of the path.  

Then in turn we would have had to make another circle at that quadrant.  
Instead we are letting SmartTrack do the calculations for us as indicated 
by the grey dots.  This eliminates a couple of steps.  The diameter for this 
circle is .125 inches. 
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 Repeat this step with SmartTrack 
for the left quadrant.  Use the Circle 
command, snap to the two quadrants, 
then slide your cursor to the middle, 
which will be indicated as Point.  Click 
to place the center point of the circle.  

The diameter this time is .183 inches. 

 

 The two planar circles are 
completed on opposite ends.  Let’s 
make more circles.  Use the 
command ArrayPolar and select the 
two circles.  For the center type 0. 
Now the Command Prompt asks for 
the number of times you want each circle to appear.  Since we selected two 
circles and we want a total of ten circles, type in 5.  Press Enter twice, first 

to accept the default angle and 
next for the result, thereby 
ending the command. 
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 Now type the command SelCrv 
and press Enter.  All the circles are 
selected. 

 
 Next type in the Command Line 
MakeHole and press Enter.  Since 
the circles are already selected as 
the cutting objects, select Cover to 
cut into.  Now, pick a spot below the 
Cover. The circular holes are 
created. 

 Since the circles are still 
selected, use the Hide command to 
hide the circles. 
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 Now let’s make another six holes 
for the second path near the spout, 
as before but at a different location.  
Use the Circle command and snap to 
the quadrants on each side of the 
second path at the six o’clock 

location (from a bird’s-eye view) using 
SmartTrack.  After you locate the 
middle po in t between the two 
quadrants, click to place the center 
point of the circle.  The diameter for 
this circle is .181 inches. 

 
 Everything looks good so far.  
Let’s rotate/move the circle position 
by 27.5 degrees. Type in the 
Command Line Rotate and press 
Enter.  The Command Prompt asks 
for an object to rotate, in this case it 
is the circle.  Select the circle and 

press Enter.  Next, the Command Prompt asks for the center of the 
rotation.  Type 0 and press Enter.  Then, the Command Prompt asks for an 
angle or a reference point, for this we will input 27.5 and press Enter.  The 
circle’s posit ion has 
been moved by 27.5 
degrees. 
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 Now, use the Mirror command 
to mirror the circle on the other side 
(the Y-axis plane). 

 

 N e x t , u s e t h e c o m m a n d 
ArrayPolar to array the two circles.  
For the center of the array type 0 and 
press Enter.  Then for the number of 
times they will appear type 3 and 
press Enter.  Now press Enter twice, 

first to accept the default angle and then for the result thereby ending the 
command.  Now we have three groups of two circles. 

 Type in the Command Line 
SelCrv and press Enter.  All the 
circles are selected. 
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 Using the command Makehole, select the Cover and pick a spot 
under the Cover. Turn off the CURVES layer.  Great!  We are done with 
making holes. 

 Let’s round off some of the edges.  You guessed it—we will be using 
the command FilletEdge.  Start from the outer edge and move to the inner 
edge.  The fillet radii are: 

  .06 inches 
  .04 inches 
  .03 inches 

 

 Okay, let’s chamfer the top 
edge of the spout.  Type in the 
Command Line ChamferEdge and 
press Enter. The Command Prompt 
asks for an edge to chamfer. Select 
the top outer edge of the spout and 
press Enter. 
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In the options, click on the SetAll, type in .02 and press Enter. 

Press Enter again to execute the command and end it. 

 

 Make sure all the layers 
are off except the SURFACE 
l a y e r a n d t y p e i n t h e 
Command Line Show and 
press Enter.  This command 
brings back all the hidden 
objects that were on the layer 
(the Base and the Nib). 
 

 We have to do one more thing to the Cover to 
create the threads for the spout’s opening.  Use the 
command BooleanDifference and select the Cover 
to subtract from and the Base to subtract with.  The 
threads are formed.  You can restore the 
Perspective cplane in the NameCPlane command 
and click on the saved World Top CPlane. 
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            Nicholas A. Sadnytzky  2015 Rhinoceros 3D Mining Safety Lantern                !81



Washer and Glass Sheath 

 This will be the easiest part of the entire modeling of the lantern.  We 
will be using one command to accomplish this task.  For the Washer, type 
in the Command Line Tube and press Enter.  Make sure the SmartTrack 
and Quad snap are off and your Cen snap is checked.  The Command 
Prompt asks for the base point of the tube.  Hover your cursor over the 
bottom edge of the fillet or the outer edge of the second path until the point 
snaps to the center and click to proceed to the next step. 

The Command Prompt asks 
for the diameter of the outer 
tube.  In this case it is 1.97 
inches, press Enter.  Next, 
the Command Prompt asks 
for the diameter of the inner 
tube.  It is 1.567 inches, 
press Enter.  Finally, the 
Command Prompt asks for 
the height of the tube.  Type 
in .055 inches and press 
Enter. 
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Use the exact same step for the Glass Sheath.  Use the command Tube.  
Hover your cursor over the top inner edge of the Washer we just made until 
it snaps to the center and click to proceed. 

The outer diameter is 1.94 
inches and the inner diameter is 
1.796 inches.  Finally, the height 
of the tube is 2.49 inches. 
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Rods 

 Use the Hide command to hide the 
Base, the Nib, the Cover, the Washer, 
and the Glass Sheath. 
 

 Next, we will create two cylinders, one on top of each 
other. Use the Cylinder command.  The base point of the 
first cylinder is 0.   

The diameter of this cylinder is .123 inches and the height of 
the cylinder is .21 inches.  Repeat the command Cylinder 

and use the Cen snap to snap to center by 
hovering over the top edge of the first cylinder.  
When the base point of the second cylinder snaps to the 
center, click to place.  The diameter of the second cylinder 
is .187 inches and the height is 2.179 inches. 

 Move the second cylinder down by -.01 inches using 
Gumball in the Z-axis.  The second cylinder is still selected.  
Type in the Command Line Hide and press Enter.  The 
second cylinder is hidden. 
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 Activate the GUIDELINES layer (hide anything that 
might be on the layer) and type in the Command Line 
DupEdge and press Enter.  The Command Prompt asks 
for an edge to duplicate.  In this case, select the top edge 
of the first cylinder and press Enter to finish the command. 

 The new edge is still selected.  Move it down by -.05 inches using 
Gumball in the Z- axis. 

 Before we make the helix for the threads, we need to fillet the bottom 
edge of the cylinder.  Use the FilletEdge command.  The fillet’s radius is      
.025 inches. 

            Nicholas A. Sadnytzky  2015 Rhinoceros 3D Mining Safety Lantern                !85



 

 Now use the Helix command 
to create a helix around the modified 
cylinder. Make sure the CURVES 
layer is active and hide anything on 
that layer.  For the starting point of 
the axis, have your Cen snap 
checked, then center snap to the 
bottom of the cylinder. 

For the end point of the axis, use the 
Cen snap to snap to the center of 
the duplicated edge that we moved 
down. 

In the options, click on the Turns and set it to 6. 

For the radius use the Quad snap 
to snap to the right quadrant (3 
o’clock position). 
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 Next, we need to adjust the top of the 
helix.  Select the helix and type in the Command 
Line PointsOn.  The control points are revealed 
and in the Right viewport select the top half turn 
of the control points. 

Use the Scale2D command to scale the selected part outward.  For the 
origin (make sure your Point snap is checked) click on the last control point 
selected.  It is lower than the first control point.  For the first reference point, 
select the starting control point, the highest point or the point that is 
elevated above the origin point. 

Hold down the Shift key and pick a spot outward but not too far just enough 
to create a nice gradual bend. The best way to do this is in the Top 
viewport. 
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 Then, press the Esc key to exit out of the PointsOn command. 

 Now let’s create the shape of the groove.  Activate the GUIDELINES 
layer and hide anything that might be on that layer.  Use the command 
Polygon and make sure NumSides = 3 and click on Edge. 

For the remainder of this command 
we will be working in the Front 
viewport.  Check the Quad snap 
and snap to the quadrants (the 
opposite ends of the scaled part of 
the helix).  If your triangle is not 
facing center in the options, click on 
Flip. 

 

 Use the Fillet command to round 
off the head of the triangle.  The 
fillet’s radius is .005 inches. 

            Nicholas A. Sadnytzky  2015 Rhinoceros 3D Mining Safety Lantern                !88



 

 As you already know, we need to move 
the modified triangle to the top of the helix. To do 
this use the OrientOnCrv command and select 
the triangle to orient. 

For the base point, check the Mid snap to snap 
to the middle of the vertical line or bottom of the 
triangle. 

For the orientation curve, select the helix and click on the Perpendicular 
option. 

Pick the end point of the top of the 
helix, where it flanges out.  Before 
you do that, notice that the triangle is 
pointing outward not inward. 

To change direction, click on the option XFlip = Yes.  Click on the end point 

of the top of the helix. 
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 N o w a c t i v a t e t h e 
GUIDESUFACES layer (hide anything 
that might be on the layer).  Using 
the command Sweep1, select the 
helix as the rail and the modified 
triangle as the cross-section curve. 

For the seam, drag the point where 
the helix and the triangle meet up, at 
the intersection and press Enter. 

A Sweep 1 Rail Option pop-up window will appear and 
under the Style category click on the drop down window 
and click on Roadlike Top.  Click OK to finish the 
command. 

 Select the sweep surface and 
use the command Cap to make the 
sweep surface into a solid (a closed 
polysurface). 
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 As the closed sweep surface “the 
groove” is still selected, we need to 
scale it up by 1.1 using Gumball 
(remember to hold down the Shift 
key before clicking on the scale 
handles). 

 Use the command BooleanDifference.  The surface to subtract from 
is the cylinder and to subtract with is the groove.  Turn off all the 
unnecessary layers (CURVES, GUIDESURFACES, and GUIDELINES) to reveal 
the result. 

 Nice!  Let’s bring back the 
second cylinder.  Use the command 
ShowSelected and select the 
second cylinder. 

            Nicholas A. Sadnytzky  2015 Rhinoceros 3D Mining Safety Lantern                !91



 

 Next use BooleanUnion to 
make the threads and the cylinder 
into one solid. 

 

 Let’s fillet the edge where the 
threads and the cylinder meet.  Use 
the command FilletEdge.  The 
radius of the fillet is .01 inches. 
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Nuts 
 

 Now let’s model the Nut for the 
threads.  Use the Hide command to hide 
the Rod that we modeled (we will need 
the Rod for a future step).  Activate the 
CURVES layer and hide anything that 
might be on the layer. 
 

 Use the Polygon command to 
create a hexagon (a six sided shape) 
at origin 0 with a point distance of .107 
inches.  Hold down the Shift key and 
pick a spot on the X-axis. 

 

 Before we extrude this curve, we need to 
fillet the corners.  Type in the Command Line 
FilletCorners and press Enter.  This command 
is similar to Fillet but FilletCorners does all 
the corners at once.  The Command Prompt 
asks for a curve or polycurve to fillet and in this 
case it is the hexagon we created.  Select the curve and press Enter. 
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Now the Command Prompt asks for 
a fillet radius.  It is .010 inches. Press 
Enter to execute the command. 

 Let’s extrude the modified hexagon.  Use the command ExtrudeCrv 
(make the Surface layer active).  In the options make sure the Solid = Yes 

and the extrusion distance is .111 inches. 

 
 Great!  We have a closed 
shape of a hexagon.  Let us improve 
this nut.  Activate the GUIDELINES 
layer (hide anything that might be on 
the layer), and type in the Command 
Line Line and press Enter.  This part 
will work best in the Front viewport.  
We will create a diagonal line that will pass underneath the top edge of the 
Nut.  The Command Prompt asks for the starting point of the line.  Pick a 
spot above the Nut and towards the center but not too far. 
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Next, the Command Prompt asks for 
an end point of the line.  Pick a spot 
diagonally down and away from the 
center (outside the solid) but not too 
far. 

 We need this exact line on the 
other side.  Use the command 
Mirror.  Select the line to mirror and 
press Enter. 

Make sure your Mid snap is checked 
and snap to the middle of the fillet’s 
edge (to begin the mirror axis) and 
click to proceed. 

For the end point of the axis pick a 
spot (while holding down the Shift 
key) horizontally until the line is 
mirrored. 
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 Now we have two lines on 
either end (top and bottom) of the 
Nut, which go through the solid. 

Activate the GUIDESURFACES layer 
and hide anything that might be on 
the layer.  Select the two lines, use 
the command Revolve to revolve 
the lines. 

The start of the axis is 0 and the end 
of the axis is a spot above the Nut 
(remember to hold down the Shift 
key while picking a spot).   

Then, the Command Prompt asks for a start angle.  Keep it at the default, 

just press Enter to proceed to the next step.  Press Enter again to accept 

the default revolution angle. 
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 We have two funnels facing each other, one on either side. If your 
viewport is in the style of Shaded, the top funnel’s Normals are inward.  
This is the only time I am going to say this “It is a good thing.”  Right now 
you are probably thinking I just had a stroke but please let me explain 
myself.  In a future step we will be using BooleanDifference (you are 
experts in using this command) to subtract the funnels from the Nut.  The 
only way we could do this is to have the Normals inward for both funnels, to 
prevent Rhino from subtracting the wrong end (anything that is inside the 
boundaries of the funnel). 

 Use the Flip command, to flip 
the bottom funnel’s Normals inward. 

 After the funnels’ Normals are inward, use the BooleanDifference 
command to subtract the funnels from the Nut.  Turn off the GUIDELINES and 
GUIDESURFACES layers. Our Nut is shaping up beautifully. 
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 Activate the CURVES layer and 
use the Circle command.  Use the 
Cen snap to snap to the center of 
the top of the Nut by hovering your 
cursor over the top edge.  Click to 
place the center of the circle.  The 
diameter of the circle is .1 inches. 

 

 Let’s make a hole in the Nut.  
Use the MakeHole command and 
select the circle and the Nut to make 
a hole in.  Pick a spot below the Nut 
and instantaneously the hole is 
created.  Turn off the CURVES layer. 

 The Nut is missing flare.  Perhaps 
chamfering the inner edges (top and bottom) 
might do the trick.  Use the ChamferEdge 
command and select the top and bottom 
edges.  The chamfer distance is .02 inches. 

            Nicholas A. Sadnytzky  2015 Rhinoceros 3D Mining Safety Lantern                !98



 

I have to say we have a good looking Nut! Use Showselected to bring 
back the Rod. 

Using Gumball, move the Nut in the 
Z-axis by .025 inches.  Use the 
command BooleanDifference to 
subtract from the Nut with the Rod. 
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 Okay, let’s put this Rod and 
Nut in place.  Have all the layers off, 
expect for the SURFACE layer.  Use 
the command Show to bring back 
the Base, the Nib, the Cover, the 
Washer, and the Glass Sheath .  
Preselect the Rod and Nut and type 
in the Command Line Move and press Enter.  For the point to move from, 
hover your cursor over the bottom edge of the circular part of the Rod until 
it snaps to the center (click to proceed).  For the point to move to, hover 

your cursor over the top edge of the 
smallest hole on the Cover until the 
Nut and the Rod snap to the center 
of the hole.  Click to finish the 
command. 
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 As the Rod and Nut are still 
s e l e c t e d , u s e t h e c o m m a n d 
ArrayPolar to array the items four 
more times (type in 5) to fill all the 
small holes.  It’s slowly getting there 
but I have to say it looks great. 
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Label 
 

 Before we continue to model 
the Head of the Lantern, let’s first 
create the Label, which will adorn 
the face.  Hide everything on the 
l a y e r s S U R F A C E , C U R V E S , 
GUIDESURFACES, and GUIDELINES 
using the Hide command. 

Type in the Command Line Ellipse 
and press Enter (make sure the 
CURVES is the active layer).  The 
Command Prompt asks for a center 
point of the ellipse.  Type 0 in the 
Command Line and press Enter. 

Now the Command Prompt asks for 
an end point or length (like radius) 
of the axis.  In this instance type 
1.289 inches, press Enter.  While 
holding down the Shift key, pick a 
spot towards the X-axis. 
 

The Command Prompt now asks for 
an end point or length of the second 
axis, in this case it is .982 inches.  
While holding down the Shift key, 
pick a spot on the Y-axis. 
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An ellipse is created. 

 

 Let’s make another ellipse eighty percent 
of the size of the original.  The quickest way to 
do this is to use Gumball.  Select the ellipse, 
hold down the Shift and Alt keys and click on 
one of the scale handles.  When a white 
rectangle appears type in .8 and press Enter.  
Another ellipse is created. 

 As the smaller ellipse is still selected, right click on 
the GUIDELINES layer.  When a drop down menu appears, 
click on the option Copy Objects to Layer and then turn 
off the CURVES layer. 

            Nicholas A. Sadnytzky  2015 Rhinoceros 3D Mining Safety Lantern                !103



 

A duplicate ellipse is created on the GUIDELINES 
layer. 

 Let’s split the closed curve at the quadrants on the X-axis.  Use the 
Spilt command. As the curve is already selected (to be the splitting object), 
for the cutting object, click on the option Point. 

Make sure your Quad snap is checked and snap by clicking on the 
quadrants on the X-axis. Press Enter to finish the command. 

 Use the Length command to calculate the 
length of half of the open curve. 

The Command History Window should show 2.867 inches. 
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Use the Line command to create a 
line the same length as the open 
curve.  Position the line away from 
the curve.  Start the line point at 3,0,0 
and type in the distance.   

Hold down the Shift key and pick a 
spot on the X-axis.  This line will help 
us to place the text and arrange the 
spaces between the words. 
 

 Now the fun part.  Activate the TEXTS layer (hide 
anything that might be on the layer) and use the 
TextObject command.  A Text Object pop-up window 
appears and under the Text to create category (if you 
want to take the generic route) type in 

  British Coal Mining 

Under the category Font, keep the Name section Arial 
and under the Create category, keep the filled circle on Curves.  However, 
under the category Text size, change the Height to .156 inches.  Have the 
Lower case option checked (at 80%) and then click OK. 
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Have your Near snap checked and place 
the text near the middle of the line. 
 

 Now, using the command Group, group the letters into their 
respective groups (there should only be three). 

 Repeat the TextObject command.  For the Text 
to create, type in 

  Company Wales U.K. 

Do not change anything else in Text Object pop-up 
window.  Click OK and place the text underneath the 

l i n e n e a r t h e 
middle.  This time 
we do not have a trusty line to guide 
us but if you want one, use Gumball, 
duplicate the line and move down by 
the height of the text. 

            Nicholas A. Sadnytzky  2015 Rhinoceros 3D Mining Safety Lantern                !106



Now, group the letters into their respective groups. 

 

Let’s begin arranging this text into an 
arc.  Before we go any further, click 
on the Record History.  I guarantee 
that you will be adjusting the 
spacing.  Type in the Command Line 
Flow and press Enter.  The 
Command Prompt asks for an object to flow along a curve.  This time 
select the top text and press Enter.  Before picking the left end of the line, 
let’s click on the option Rigid = Yes. 

Now the Command Prompt asks for a base curve.  Select the line near the 
left end. 

The Command Prompt asks for a target curve.  Select the top arc near the 
left end. 
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 Nice!  We have the text oriented to the curve but it is bunched up at 
the bend.  Let’s move the text to give more space between each word.  
Let’s focus on where the text came from, because when we adjust anything 
there, it will update on the arc.  I am giving you artistic license on the 
spacing. 

 Repeat these steps for the other text and make sure to click on 
Record History before starting the Flow command.  Select the text to flow 
along the curve (make sure Rigid = Yes) and select the line (which will be 
above the text) near the left end.  For the target curve select the bottom arc 
near the left end and adjust the spacing. 
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 When you are done, use the Hide 
command to hide the non-arc text.  Turn 
off the GUIDELINES layer and activate 
the CURVES layer.  The smaller ellipse is 
too close to the text.  We will need to 
scale it down by two percent.  Use 
Gumball to execute this task. 

 

 Okay let’s do something crazy.  Using 
Gumball, let’s make another ellipse by 
scaling the inner ellipse.  As the inner 
ellipse is still selected, hold down the Shift 
and Alt keys and click on a scale handle.  
Type in .97 and press Enter.  A new smaller 
ellipse is created. 

 Everyone needs a friend so let’s 
make another ellipse for the greater one.  
Select the biggest ellipse and use 
Gumball to scale down.  Hold down the 
Shift and Alt keys and click on the scale 
handle.  Type in .97 and press Enter.  
Another ellipse is made. We are done 
making friends for curves for now. 
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 Activate the GUIDELINES layer and hide 
anything that may be on it.  Use the Line 
command, have the Quad snap checked, 
and create a line at the quadrants of the 
smallest ellipse along the Y-axis. 
 

 Now we need to divide the line by 
six.  Type in the Command Line Divide 
and press Enter (remember to activate 
the POINTS layer).  The Command 
Prompt asks for a curve to divide.  Select 
the line we just created and press Enter. 

Next the Command Prompt asks for the number of segments.  In this case 
it is 6.  Press Enter to finish the command. 

We have seven points on the line identifying six spaces. 
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 Now we need to create five lines horizontally starting from the points 
we created. Activate the GUIDELINES layer and check the Int and Point 
snaps.  Use the command Line and in the options click on BothSides. 

Snap to the point to give the center of the line.  
Hold down the Shift key and move your cursor 
horizontally towards the smallest ellipse.  
When the Int snap takes effect (when your 
cursor is on the 
ellipse) click to end 
the command. 

Repeat this for the remainder of the points (four more).  Now, turn off the 
POINTS layer and activate the TEXT layer. 
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 Okay, let’s put on the remainder of the text.  
Use the TextObject command.  In the Text Object 
pop-up window under the Text to create category, 
type in 

  Type Vale 

Under the Text size category, type .13 inches and 
click OK. 

Have your Near snap checked.  Hover your 
cursor over the second horizontal line and 
when the Near snap takes effect, place the 
text near the center. 

Repeat these steps for the remainder of text.  Use the TextObject 
command, and then use the Near snap to place the text on the line near 
the center. 

  Colliery Name & N’ 
  Aberaman Colliery 
  Serial N’ 201340 
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 Once the text is created, group the letters into their respective 
groups, using the command Group.  Turn off the GUIDELINES layer and 
activate the SURFACE layer. 

As you probably noticed, the inner text is a tad low.  Select the inner text 
and with Gumball move it along the Y-axis until “centered.” 

 Great! Let’s start forming the label.  Select the outer ellipse and move 
it down by -.25 inches and the other ellipses up by .035 inches using 
Gumball. 
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Use the Command ExtrudeCrv 
to extrude the bottom ellipse by    
.285 inches.   

 

R e p e a t t h e E x t r u d e C r v 
command for the remainder of 
ellipses.  The extrusion distance 
is -.026 inches.   

Turn off the CURVES layer and use PlanerSrf to fill the gaps.  I recommend 
that you start with the top four edges and execute that command. 

Repeat the PlanerSrf command and proceed to the inner edges. 
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 As you see, there are four surfaces whose Normals are not facing in 
the correct direction.  That can be fixed easily using the Flip command or 
just by joining the surface (first select the correct surface with correct 
Normals).  I’ll be taking the joining route.  Use the Join command and 
begin the selecting process from bottom to top and press Enter when done. 

 Use the Cap command to create a closed 
polysurface. 

 

 Now, let’s focus on the text. 
Activate the GUIDESURFACES layer 
and use the ExtrudeCrv command 
and select all the text.   

In the options click on the Solid = Yes. 
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The extrusion distance is .035 
inches. 

 
 Now, turn off the TEXT 
l a y e r . U s e t h e 
BooleanDifference command 
and select the numbers to 
subtract from the Label.  Next, 
u s e t h e c o m m a n d 
BooleanUnion to join the 
remaining text with the Label. 

Turn off the GUIDESURFACES layer.  Let’s fillet the top edges of the borders 
and call it done.  Use the FilletEdge command.  The outer border’s top 
edges fillet radii are .01 inches and the inner border’s edges fillet radii are    
.005 inches.  We have one good lookin’ Label! 
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Head 

 We are coming to the last bend of 
this modeling journey.  Let us move the 
label off to the side 5 inches on the  
X-axis using Gumball.  Then use the 
Hide command to hide the label. 

 Let’s model an outline for the base of the Head, which we will revolve 
later on. Modeling the outline works best in the Front viewport.  Activate the 
CURVES layer (hide anything that might be on the layer) and use the 
Polyline command.  If your Front viewport is active, the starting point is 
0,.211. 

For the remaining input points we will be using relative coordinates.  These 
are: 

  r1.027<0 

            Nicholas A. Sadnytzky  2015 Rhinoceros 3D Mining Safety Lantern                !117



 

  r.211<270 

 

  r.545<0 

 

  Last Point  r.406<90 
   and press Enter 
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 Using the command Revolve, 
select the outline we modeled 
(activate the SURFACE layer).  The 
revolve axis is at 0 and the end point 
of the axis is the end point of the 
outline.  Press Enter twice to 
execute the command. 

 

 An open polysurface is created.  
Type in the Command Line TCone 
and press Enter. The Command 
Prompt asks for a base point of the 
tcone, have your Cen snap checked 
and hover your cursor over the top 
edge of the open polysurface until it snaps to the center.  Click to proceed. 
 

The Command Prompt asks for a 
diameter input (but if your Command 
Prompt asks for a radius, check your 
options).  In this case it is 2.878 
inches and press Enter. 
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The Command Prompt now asks for 
the end point (height of the tcone).  
It is 4.372 inches and press Enter.  
Now the Command Prompt asks for 
the top diameter for the tcone.  In 
this case it is 2.54 inches.  Press 
Enter to finish the command. 

Great!  It is coming into shape.  Let’s connect the open polysurface with the 
tcone.  First we will need to remove the bottom surface from the tcone and 
then make a surface to fill in the gap between the two (the open 
polysurface and soon to be open tcone).  Use the command ExtractSrf 
and select the bottom surface of the tcone. Next, delete the surface. 
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Use the PlanarSrf command and 
select the bottom edge of the tcone 
and the top edge of the open 
polysurface.  Now, use the Join 
command to join all the surfaces 
together. 

 

 The next steps I consider a preparation for the 
greater execution; let us call it “The Setup!”  We will be 
modeling the negative space for the Head, placing 
and joining the Label to the Head, and creating a 
pipe around the base and top of the Head.  I am 
just giving you a heads-up about the setup. 

 First, let’s model the negative space.  Activate the CURVES layer (hide 
anything on the layer) and use the Polyline command.  Turn off the 

SURFACE layer.  We will use the same 
approach we did for the base of the 
Head.  The starting point of the 
polyline is at 0 (for this step I would 
recommend you work in the Front 
viewport).   
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W e w i l l b e u s i n g a b s o l u t e 
coordinates for the second point. 
This point is .848<0.  The remaining 
six points are relative: 

 

  r.248<90 

 

  r.214<0 

 

  r.211<270 
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  r.475<0 

 

  r.336<90 

 

  Last Point r.115<180 
   and press Enter. 
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 Activate the GUIDESURFACES 
layer and hide anything that might be 
on the layer.  Use the command 
Revolve and select the outline we 
just modeled.  The revolve axis starts 
at 0.  Hold down the Shift key and 
pick a spot above the outline.  Press Enter twice to finish the command.  An 
open polysurface is formed. 

 

 Next use the TCone command.  
For the base point, hover your 
cursor over the top inner edge until 
the Cen snap snaps to the center.  
Click to proceed. 

 

For the bottom diameter have your 
Quad snap checked and snap to a 
quadrant of the top inner edge of the 
open polysurface.   
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The height of the tcone is 4.372 
inches and the top diameter is 2.47 
inches. 

 Now, use the command ExtractSrf.  Select the bottom surface of the 
tcone and delete the surface. 

Select all the surfaces and use the 
Join command to make a closed 
polysurface. 
 

 Turn off the CURVES layer, then turn on 
the SURFACE layer and activate the 
GUIDELINES layer (hide anything that might 
be on the GUIDELINES layer).  Use the 
command CreateUVCrv and select the 
largest surface area of the outside Head. 
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Now, move the UV curve boundary away from the Head, so one corner is 
not underneath the Head. 

 Activate the GUIDESURFACES 
layer, the boundary is still selected.  
Then use the PlanarSrf command to 
create a planar surface.  Turn off the 
GUIDELINES layer. 

Use the command ShowSelected and select the Label.  Move the Label so 
that it is in the top right quadrant of the boundary. 

Now the fun part—moving this Label to 
the Head.  Activate the Record History 
and use the command FlowAlongSrf.  
Select the Label for the object to flow 
along the surface and press Enter. 
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For the base surface select the bottom right corner of the boundary. 

Then, select the bottom left corner at the seam. 

Okay, I’m leaving it up to you where 
the Label should be.  Move the Label 
on the boundary plane in the X and Y-
axes.  Give yourselves some space at 
the top as we will be modeling vents 
and a Hat. 

 A r e y o u d o n e 
Artists?  When you are, 
use the Hide command 
to hide the flat Label 
and boundary. 
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 Before joining the Label with 
the Head, let’s create a pipe around 
the base and top of the Head.  Use 
the Pipe command.  Select the top 
inner edge where the tcone and the 
base of the Head meet.  The pipe’s 
radius is .15 inches. 

 Repeat the Pipe command, 
and select the top edge of the 
tcone.  The radius of the pipe 
is .08 inches. 

 

 After the two pipes are 
created, use the Split command 
and select the Head to split. 
The pipes are the cutting 
objects.  Then use the Hide 
command to hide the pipes and 
the two split sections. 
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 We now have three sections of 
the Head.  Let’s create two curved 
surfaces to fill in the gaps to create a 
closed polysurface.  Activate the 
SURFACE layer and type in the 
Command Line BlendSrf and press 
Enter.  The Command Prompt asks for a first surface edge to blend.  In this 
case, select the top edge of the Head’s base and press Enter. 

Next the Command Prompt asks for a 
second surface edge to blend.  Select 
the bottom edge of the tcone.  Now, 
Rhino gives us the ability to adjust the 
seam.  The default seam is good for 
us, so press Enter to proceed. 

An Adjust Surface Blend popup window appears.  
There are five options to choose from (G3 or G4 
are over kill in this situation) but it is a matter of 
personal taste.  For me what Rhino has 
generated, a blend surface that is curvature 
continuous, and with the sliders set to 1, looks 
good.  Make sure you checked the preview option 
in the pop-up window to help give you a sense of how the blend will turn 
out.  Please play with the options to see what you like best.  If you are like 

me and you like what 
Rhino has given, click OK 
to end the command. 

            Nicholas A. Sadnytzky  2015 Rhinoceros 3D Mining Safety Lantern                !129



 Again repeat the BlendSrf command.  Select the top edge of the 
tcone as the first surface edge to blend and the outer edge of the circular 
planar surface as the second surface edge to blend. 

Keep the default seam location and in the Adjust 
Surface Blend pop-up window choose for both 1 
and 2 tangency.  Click OK when done adjusting 
the blend surface. 

 

 Both blend surfaces’ 
Normals are flipped.  Do not 
worry, joining the surfaces 
will fix it.  As we are talking 
about i t , use the Join 
command to join all the 
surfaces from the base to 
the top. 
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 Turn off the GUIDESURFACES layer for 
now.  It is time to join the Label with the 
Head. Use the Trim command and select the 
Head as the cutting object, press Enter. 

 

Select a spot on the Label where it protrudes 
inward inside of the Head.  Once the backside of 
the Label is removed, press Enter to finish the 
command.  A History Warning pop-up window will 
appear, just click OK. 

It basically notes that our Record History connection is broken or in 
laymen’s terms the child has gone off to college and the mother feels sad. 
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 Repeat the Trim command and select the 
Label this time as the cutting object.  The object 
to trim is the Head.  Pick a spot near the center 
of the Label for the area to be trimmed out of 
the Head (I recommend changing the viewport 
to the style Wireframe). 

An opening is created in the Head.  Select the Head and Label and use the 
command Join to create a solid. 
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 Next use the command SelSrf and 
press Enter.  This command selects all 
surfaces (open and closed surfaces but not 
polysurfaces), and in this instance the 
surface numbers are selected.  This is a 
by-product of the trimmed part of the Head.  The surface numbers were 
encase in the outer edges of the Label numbers, so in turn the Trim 
command did not take effect.  After the surface numbers are selected use 
the Hide command to hide them. 

 Turn on the GUIDESURFACES layer and 
use the command BooleanDifference.  
Select the Head to subtract from and 
select the negative solid to subtract with.  
Then, use the Hide command and hide 
the negative solid. 

 

 Let’s begin filleting the edges on 
the base of the edge.  Use the 
command FilletEdge. The first edge to 
fillet is the bottom outer edge.  The fillet 
radius is .08 inches.  The next edge to 
fillet is the inner bottom edge.  The fillet 
radius is .04 inches.  The final edge to 
fillet is directly above the last edge we 
filleted.  The fillet radius is .04 inches. 
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Now, activate the CURVES layer (hide anything that might be on the layer).  
Type in the Command Line Curve and press Enter.  We will be modeling 
half of the shape of a vent in the Front viewport.  In options make sure 
Degree = 3 and PresistentClose = No. 

The Command Prompt asks for the starting point 
of the curve, pick a spot above the Head near the 
middle. 

For the next point hold down the Shift key and 
pick a spot below the top of the Head. 

 

Finally pick a spot near the middle of the head 
(don’t worry if it is not exactly in the middle).  Press 
Enter to finish the command.  Always keep in mind 
when you model curves to try not to use too many 
control points.  It is easier to edit and the result is a 
smoother curve. 
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 Next use the Mirror command and select the curve we modeled to be 
mirrored on the Y-axis. 

 Select both curves and use the PointsOn 
command.  The six control points (three for each curve) 
are revealed.  Select the two closest points. 

 
If we look closely at Gumball there is only one scale 
handle present.  This means that the part without a 
scale handle is where the points are aligned on one of 
the Axes, in this case the Z-axis.  We want the same 
thing for the X-axis, the one with the scale handle.  
Click on the scale handle.  Type 0 and press Enter.  
The two points are now aligned on the X-axis. 
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 Let’s take it one step further and create a 
G1 (tangent) continuity curve.  Select the bottom 
two rows of points.  Gumball is giving us two 
scale handles, which indicate that the two 
groups of points are not aligned with each other.  
We will be adjusting only one.  Click on the Z-

axis scale handle.  
Type 0 and press 
Enter.  The two 
groups of points are 
now aligned on the Z-axis.  This guarantees that 
our curved end won’t have a pointy nip. 

 

 Press the Esc key to exit out of the PointsOn 
command.  Now, join the two curves with the Join 
command.  Use the CloseCrv command and 
select the curve we modeled, which is open, to 
close the curve. 
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 We are done with the Front 
viewport for now.  Select the closed 
curve and move it in the Y-axis by -2 
inches using Gumball.  The closed 
curve is outside the Head’s surface. 

 
Let’s extrude the curve with a tapered 
end.  Activate the GUIDESURFACES 
layer and type in the Command Line 
ExtrudeCrvTapered and press 
Enter. The Command Prompt asks 
for a curve to extrude.  In this case 
select the closed curve and press 

Enter.  In the options make DraftAngle = -3 and Solid = Yes. 

Have your Cen snap checked.The 
Command Prompt asks for an 
extrude distance.  Hover your cursor 
over the top fillet edge until the 
extrusion distance snaps to the 
center of the Head.  Click to place 
the extrusion and end the command. 
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 Select the vent solid we just created and use the command 
ArrayPolar.  The center of rotation is 0.  The number of times you want the 
item to appear is 6.  Press Enter twice to execute the command. 

 Now, use the command BooleanDifference and select the Head to 
subtract from and the six vents to subtract with.  Use the Hide command to 
hide the vents and the closed curve. 

We are getting there, but I want to 
adjust how the top looks—less like 
pizza wedges. Use the Cylinder 
command.  The diameter of the 
cylinder is 1.340 inches and the height 
is .25 inches.  Move the cylinder so it 
passes through the wedges. 
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 Then, use the BooleanDifference command.  As before, select the 
Head to subtract from and the cylinder to subtract with.  Turn off the 
GUIDESURFACES layer to reveal the result. 

 Damn Son! 
 We have one sexy Lantern Head. 
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Hat 
 

 Let’s model a Hat for this Head.  
Activate the GUIDELINES layer, hide 
anything that might be on the layer. 
Using the command Polyline, we are 
going to create a guide skeleton for 
placing the control points.  For the 
starting point of the polyline, hover your cursor over the top edge of the 
wedge.  Have your Cen snap checked, and when the point snaps to the 
center click to proceed. 
 

For the next point type in r1.552<0 
and the final point is r.333<270.   
Press Enter to finish the command. 
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 Turn off the SURFACE layer and activate the CURVES layer.  Type in 
the Command Line Curve and press Enter.  In the options click on the 
Degree and change it from 3 to 5. Have your End, Near, and Mid snap 

checked and start the curve at the 
lowest end point. 

 

For the second point, pick a spot 
three quarters up on the vertical 
line.  That point will make that end 
of the curve tangent. 
 

For the third point, pick a spot on the 
horizontal line away from the vertical 
line. 

 

For the forth point, snap to the 
middle of the horizontal line.   
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Finally, for the last point, snap to the 
end of the line and press Enter. 

 

 

 Now, let’s make another curve 
underneath this curve.  The easiest 
way to do this is to use the 
command Scale2D.  Select the 
curve we modeled and have your 
SmartTrack enabled. 

For the origin point, hover your 
cursor over each end point of the 
curve until each changes to grey.  
Use the SmartTrack(ing) guidelines 
to get the intersection of the two 
lines.  Click to place the origin point 
at the intersection. 
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Before we choose the first reference point, let’s look at the options.  Make 
sure Copy = Yes. 

For the first reference point snap to 
the end point of the curve vertically 
from the origin. 

 

For the second reference point, hold 
down the Shift key and pick a spot 
below the end point (give yourself 
some space).  Press Enter to finish 
the command.  Turn off the 
GUIDELINES layer and disable the 
SmartTrack. 

 A smaller curve is created but 
the round end of the curve is a tad 
too far away from the original curve.  
Select the smaller curve and use the 
command PointsOn .The f ive 
control points are revealed.  Select 
the three control points that form the curve. 
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Use Gumball to move the points on the X-axis until the space between the 
original and the smaller curve lessens. 

 Before we continue, let’s copy 
and paste the original curve and 
move it off to the side 3 inches on 
the X-axis using Gumball.  After 
this, use the Hide command to hide 
the curve we moved. 
 

 Type in the Command Line 
BlendCrv and press Enter.  The 
Command Prompt asks for curves to 
blend.  In this case, select the end 
points of the rounded end of the 
curves. 

An Adjust Curve Blend pop-up window appears and under 
the Continuity category, set for both 1 and 2 tangency. 
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Hold the Shift key down and click on the bottom control point of the blended 
curve and move it up just a little and click to place.  This makes the blend 
curve bulge less.  Shift enables us to have symmetry for the blend curve, 
while we move one of the control points. 

When done, click OK to finish the command. 
 

 Now, select all the curves and use 
the Join command to create an 
open polycurve. 

 Enable SmartTrack and activate the GUIDELINES layer (hide anything 
that might be on the layer).  Use the Line command and in options click on 
BothSides. 

For the middle point of the line, hover 
your cursor on each end point until a 
grey dot appears.  Then move your 
cursor to the middle of the two grey 
points until your cursor snaps to the 
Point.  Click to proceed. 
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Hold down the Shift key and pick a 
spot past the outer curve. 

 

 Activate the SURFACE layer.  With Gumball move up the curve and 
the line until the lower part of the curve is touching the top of the Head. 

Use the Revolve command and revolve the curve.  The 
start and end points of revolve axes are the end points 
of the curve.  Press 
Enter twice to finish 
the command. 
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 Before we can call the Hat 
done, remember the l ine we 
created?  Let’s put it to use.  Type in 
the Command Line WireCut and 
press Enter.  The Command Prompt 
asks for a cutting curve.  In this case 
select the line we created. 

Next the Command Prompt asks for 
an object to cut.  Select the Hat in 
the Front viewport and press Enter.   

Make sure in options BothSides = Yes. 

The Command Prompt now asks for 
the first depth point.  Pick a spot 
away from the Hat. 

Finally, make sure in options BothSides = No. 

The Command Prompt asks for a 
second depth point.  Pick a spot 
above the Hat and press Enter to 
accept the result. 
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 Use the command SelCrv to 
select all the curves and then use 
the Hide command to hide the 
selected curves. 
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Lego Time 

 Turn off all the layers except the SURFACE 
layer.  The quickest way to do this is to use the 
command OneLayerOn. 

 

Use the command Show to bring 
back everything that was hidden on 
the Surface layer.  Use the Hide 
command to hide the Label and the 
two split sections. 

 

 I know everything is bundled 
together and it seems chaotic.  Don’t 
worry, we are champs and we will get 
through this.  Select the Head and 
the Hat and use Gumball to move 
them out of the muck on the Z-axis. 

 Since the two are still selected use the Move command making sure 
the Cen snap is checked.  In the options make Vertical = Yes.   

For the point to move from, hover 
your cursor over the lower inner 
edge of the opening of the head until 
the point snaps to the center. 
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For the point to move to, hover your 
cursor over the top outer edge of the 
Glass Sheath until the point snaps 
to the center. 

 Now, use BooleanUnion to union the Rods and the Head. 
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Final Touches 
 

 Everything looks fantastic but 
we are missing a few subtle touches 
that can be added quickly.  Let’s add 
some buttons, a curved handle, and a 
connector.  Let’s create three different 
sized buttons.  Activate the CURVES 
layer and use the ShowSelect command to bring back the duplicate Hat 
curve. 

 Next, move the curve down to the 
X-axis line, using either Gumball or 
the Move command. 

 

 The profile curve is too big as a 
button.  We will be scaling it down 
using Gumball. Hold down the Shift 
key and click on a scale handle and 
type in .109 and press Enter. 

 Let’s make two more copies of this profile curve using Gumball.  
Hold down the Alt key and move the curve on the X-axis. 
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 Now, we will need to scale down the two new curves.  Scale down the 
first curve (of the two) using Gumball.  Hold down the Shift key and click 
on a scale handle.  Type in .65 and press Enter.  Scale down the second 
curve using Gumball.  Hold down the Shift key and click on a scale handle.  
Type in .60 and press Enter. 

 

 Next, enable SmartTrack and activate the POINTS 
layer (hide anything that might be on the layer).  We 
will be adding two points to the smaller curves.  Use 
the command Point.  The Command Prompt asks 
for the point location.  First hover your cursor on 
each end point of one of the curves, until grey dots 
appear.  Move your cursor to the intersection of both 

of the grey guidelines.  Click to place the point.  Repeat this step for the 
other small curve. 

 

 Now, let’s model a profile of 
the nail/tail part of this button.  Use 
the Polyline command.  The starting 
point of the polyline is at the curve 
end of the biggest curve (do this in 
the Front viewport). 
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  The next point is r.140<180 
 

  the following point is r.15<270 

 

  and the final point r.029<180. 
   Press Enter when done. 

 
 

 Repeat the Polyline command 
and model the profile of the nail/tail 
for the second curve.The starting 
point of the polyline is at the end 
point of the curved end. 
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  The next point is r.090<180 
 

  the following point is r.07<270 

 

  and the final point r.02<180. 
   Press Enter to end the command. 

 

 

 Repeat the Polyline command 
and model the final profile of the 
nail/tail for the third curve.  The 
starting point of the polyline is at the 
end point of the curved end. 
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  The next point is r.08<180 
 

  the following point is r.04<270 

  and the final point r.022<180. 
   Press Enter to end the command. 

 

 Select all the curves and use the command Join. 
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 Now, use the Revolve command and revolve each 
of the curves individually and activate the SURFACE layer.  
Have the polycurves’ end points be the start and end 
point of the revolve axis.  Press Enter twice to execute 
the command. 

 

 Okay, let’s start placing these buttons 
into their respective areas.  Have your Quad 
snap checked and use the command Move.  
Select the biggest button to move.  Snap to 
the outer edge quadrant point to move from. 

Then snap to the top edge of the Hat’s 
quadrant as a point to move to. 
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 Now select the button we moved and use the command ArrayPolar.  
The center point of the array is 0 and the number of times we want the item 
to appear is 6 (that includes the input item).  Press Enter twice to execute 
the command. 

 

 Let us go back to the other 
two buttons.  This time we will 
approach this in a different way.  
Type in the Command L ine 
OrientOnSrf and press Enter.  The 
Command Prompt asks for an 
object to orient.  In this case select the second biggest button and press 
Enter.  It is best to do this entire step in the Perspective viewport. 

The Command Prompt asks for a 
base point.  Remember the point we 
placed earlier?  Snap to that point 
(have your Point snap checked). 
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Now, the Command Prompt asks for 
a reference point, snap to the 
quadrant towards the X-axis. 

 

Next, the Command Prompt asks for a surface to 
orient on.  Select the surface path that has “British 

Coal Mining.”  An Orient on 
Surface pop-up window 
appears.  Have checked 
Uniform and Ridged and 
click OK. 

Before we click to place the button, we need to look at the options.  Have 
Copy = Yes. 

Now the fun part, click to place the button on either side on the Label’s path 
(between Mining—U.K. and British—Company).  Press Enter to finish the 
command. 
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 One more button, but we need to setup 
some things first.  Activate the GUIDELINES layer 
and type in the Command Line ExtractIsocurve 
and press Enter.  The Command Prompt asks 
for a surface to extract the isocurve from.  In this 
case, select the outer surface of the Head. 

In options make sure that Direction = V. 

Snap to the quadrant opposite of the 
Label and click.  Press Enter to 
finish the command. 

 As the isocurve is still selected, activate the POINTS layer and use the 
command Divide.  The number of segments we want is 8.  Press Enter to 
finish the command. The result is nine points. 
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 Now the final button.  Use the 
command OrientOnSrf and select 
the smallest button to orient. 

 

For the base point snap to the point 
we placed in the button.  For the 
reference point, snap to the quadrant 
on the X-axis. 

 

For the surface to Orient to, select the 
outer surface of the Head and do not 
change anything in the Orient on Surface 
pop-up window (have Uniform and Rigid 
checked) and click OK. 

Make sure Copy = Yes.  
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Now, snap to every other point “Even” on the 
isocurve and click to place.  Press Enter when done.  
Turn off the GUIDELINES and POINTS layers and use 
the Hide command.  Hide the three curves and the 
two original buttons. 

 All right, let’s model the handle.  Begin by 
activating the GUIDELINES layer (hide 
anything that might be on the layer) and 
use the Line command.  The starting 
point of the line is the center of the top 
of the Hat (have your Cen snap 
checked).  For the end point of the line, 
the length is 3.044 inches and press 
Enter.  Hold down the Shift key and pick a spot above the 
Hat. 

 Now, activate the CURVES layer.  Use the command Circle.  This step 
works best in the Front viewport.  In options, click on the 2Point. 
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The Command Prompt asks for the starting point of the 
diameter.  Have your End snap checked and snap to the 
top end point of the line and click.  Input the diameter 
length 2.376 inches and press Enter.  Hold down the Shift 
key and pick a spot vertically below the starting point. 

 That was fun.  Let’s make another circle right underneath this one.  
Repeat the Circle command and click on the option 2Point. 

Have your Quad snap checked and snap to the quadrant 
where the line and circle intersect and click to place.  Snap to 
the lowest end point of the line and click to place. 
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 We have two Circles, one on top of the 
other.  Let’s split these circles into shape.  Use 
the command Split and select both circles to split.  
Then select the line as the cutting object. 

 

 We have four halves of two circles but we 
need to split the left half of the upper circle and 
the right half of the lower circle.  Repeat the 
Split command and click on the option Points. 

Select the left half of the upper circle to split and 
snap to the quadrant.  Click to place and press 
Enter to execute the command. 

 We have a half of a half.  Delete the lower left quarter of the upper 
circle.  
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 Again repeat the Split command and click the 
option Point. 

Select the right half of the lower circle and pick 
a spot by clicking on the 2 o’clock spot.  Press 
Enter to execute the command. 

 Now, delete the top right curve of the lower circle. 

 

 Activate the GUIDELINES layer and use the 
command BlendCrv.  We will be blending the 
curves where the bigger half connects to the 
smaller half.  Select the bigger curve towards 
the end near the smaller curve.  Then, select the 
smaller curve towards the end near the bigger 
curve. 
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An Adjust Curve Blend pop-up window appears, and 
under the category Continuity have both 1 and 2 on 
Curvature and Trim checked.  Before clicking OK, first 
let’s adjust the curvature points.   

Move the points (near the numbers) 
up along the curve.  Then move the 
other point if you see fit.  The goal 
here is to make a nice transition 
between the two curves.  Click OK to 
execute the command. 

 Use the Join command to join 
all the curves. 

            Nicholas A. Sadnytzky  2015 Rhinoceros 3D Mining Safety Lantern                !165



 Then, activate the SURFACE layer and use the Pipe command to 
create a pipe around the curve we modeled.  The radius of the pipe is .078 
inches. 

 Use the ChamferEdge command and 
select the top edge of the pipe (left side).  The 
chamfer distance is .05 inches.  The handle is 
done. 

 Let’s model the connector.  Select the handle 
and the line.  Move them up in the Z-axis until the 
handle is not going through the top of the Hat. 
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 Now we will be working in the 
Right viewport.  Turn off the SURFACE 
layer, activate the CURVES layer and 
hide anything that might be on the 
layer.  The only thing we have left is the 
line. 

 Use the Circle command and 
snap to the lower end point of the 
line to be the center of the circle.  
The diameter of the circle is .174 
inches. 
 

 Turn on the SURFACE layer and 
use the command Line.  Model the 
line underneath the Hat near the 
circle but not too close. 

 

The distance of the line should be 
around .4 inches.  Remember, when 
picking the last end point of the line, 
to hold down the Shift key to make 
the line vertical. 

We now need to connect to two curves (the circle and the line).  The 
easiest way to do this is to use the Fillet command.  In options, make 
Radius = .05 and Join = Yes.   
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Then select the two curves. 

 Let’s mirror the J (line with 
fillet).  Use the command Mirror 
and select the J to be mirrored on 
the Y-axis (technically the Z-axis). 

 

 Next use the Trim command and 
select the J’s as cutting objects.  
Select the part of the circle that is 
between the J’s as the object to trim.  
Press Enter to finish the command. 
 

 Select all the curves and use the 
command Join. 
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 You guessed it, we will be using the Pipe command.  Activate the 
SURFACE layer and select the curve to create the pipe around.  The radius 
of the pipe is .01 inches. 

 All right, everything looks fantastic 
but we need to make an opening for the 
connector to go through.  First let’s hide 
all the curves using SelCrv and then use 
the Hide command. 

Now use the Circle command and 
snap to the center of the Hat.  Create 
a circle that is a little bigger than the 
neck of the connector. 

 

Finally, to finish this project once and 
for all, use the command MakeHole.  
Select the circle as the planar closed 
curve and the Hat to make the Hole 
through.  Pick a spot below the Hat 
and turn off the CURVES layer. 
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 We now have a finished model. 
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Conclusion 

I hope you enjoyed this exercise in the modeling of an 1815 Mining Safety 
Lantern.  I trust that you will be able to use the commands and techniques 
you learned in this project on other designs that you will be doing in the 
future.  But remember there will always be many ways to create a design in 
Rhino.  I look forward to modeling with you again. Until then happy 3D 
modeling. 
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