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property of their respective owners.
Pro/Engineer, SDRC, Magi and Synthavision are the 
3D Content Central, SMC Pneumatics, PT Cruiser, Neon,  
(Mac), DOS, WordPerfect, Mavis Beacon, Dilbert Zone, 
including SolidWorks, Microsoft, Windows, Macintosh 
Trademark Notice.  Trademarks referred to in this work, 
 
 
 
inspire, inform, amaze and amuse. 
large lecture hall.  The first guest speaker is about to 
So to enter into the spirit of this book, imagine yourself in a 
 
script for that presentation, along with additional material. 
2003, in Orlando, Florida.  It is an expanded version of the 
This book grew out of a presentation for SolidWorks World 
 
on the mechanics of modeling and detailing.   
You’ll be able to spend more time designing, and less time 
help you transform the way you work with SolidWorks.  
the SolidWorks tutorials.  The purpose of this book is to 
do that, there are a number of excellent books, including 
how to use SolidWorks.  If you don’t already know how to 
best rodent for your desktop.  Secondly, it won’t teach you 
Leadership, to Steve Earwig, the Crocodile Catcher, on the 
guest characters, from Napoleon Bonaparte on Solid 
actually enjoy reading it.  It’s populated with many exciting 
CAD books.  First of all, it has been written it so you might 
You will find this book completely different from other 
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Just raise your hand and quickly slip it down.  Are the 
Are there any managers among you?  Do not be ashamed.  
 
Managers 
 
But first, let me tell you why you need to believe. 
 
believe, brothers and sisters. 
to tell you about a miracle.  In a few moments, you will 
asking, how can I believe?  In a few moments, I am going 
I see designers and engineers, managers and resellers, all 
 
believe that I can double my SolidWorks productivity?   
see faces filled with doubt.  You’re asking, how can I 
see before me gathered in this the house of SolidWorks, I 
As I stand before you today, looking over the many faces I 
 
 
 
 
 

Rev. Jay W. Swagman B.S. 
 

By 
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profit.  Everybody wins.  Just believe. 
discount.  Do the job in half the time—they save and you 
how long it used to take to do the job—then offer them a 
treadmill.  Quote your customers a fixed price based on 
your SolidWorks productivity, you can slow down that 
who are sick of time and cost overruns.  If you can double 
always want to pay you less per hour.  You have clients 
contractors, the consultants.  You have customers who 
Yes, there are among you the freelance designers, the 
I see among you the haggard, the balding, the overstressed.  
 
Design Contractors 
 
your work done by quitting time.   You need to believe. 
how you can double your SolidWorks productivity and get 
closed when you get off work?  Then you need to know 
Are you still unmarried because even the singles bars are 
hide behind your spouse and cry, “Who is that stranger?”  
getting an email at work?  If you see your children, do they 
asleep?  Is your idea of quality time with your spouse 
overtime you don’t get home until after your children are 
sisters.  Do you rise before dawn and work so much 
light of the sun in many days.  I feel your pain, brothers and 
and engineers.  By the look of them, they have not seen the 
I look out at this sea of people and I see many designers 
 
Designers & Engineers 
 
SolidWorks productivity.   You need to believe. 
need to know how you can help your staff double their 
new division they are opening in Nome, Alaska?  Then you 
killing your budgets?  Is your boss about to send you to the 
projects you manage overdue?  Are the overtime bills 
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SolidWorks productivity.  Pay attention today, use these 
Do you believe, brothers and sisters?  You can double your 
productivity gain of well over 100%. 
just 10%, and use them together, you will have a 
altogether eight things that improve your productivity by 
that 110% is compounded to 121%.  If you can learn 
productivity by another 10%, the effect is multiplied and 
could learn a second skill that would improve your 
you do that, your productivity goes to 110%.  Now if you 
something that will improve your productivity by 10%.   If 
compounded productivity.  You agree that you can learn 
interest.  I want to talk to you about the miracle of 
ago, Benjamin Franklin spoke of the miracle of compound 
Now here is the miracle I spoke of earlier.  Over 200 years 
 
The Miracle of Compound Productivity 
 
see you believe.   
improve your productivity by just 10%?  Oh yes you do; I 
Do you believe that you could learn something that would 
How can I believe, you ask?  Let me ask you a question.  
But as I look out among you, I see faces filled with doubt.  
 
to believe. 
people to double their SolidWorks productivity?  You need 
much more training could you provide if you could teach 
increase over 2D CAD could be doubled again?  How 
if you could show how the already amazing productivity 
training?  How much easier would it be to sell SolidWorks 
companies laying off engineers and cutting back on 
to the rest of us.  Is the economy slow in your area?  Are 
And I also see among you those who provide SolidWorks 
 
SolidWorks Resellers 
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8.  195% Productivity x 110% = 214% Productivity 
7.  177% Productivity x 110% = 195% Productivity 
6.  161% Productivity x 110% = 177% Productivity 
5.  146% Productivity x 110% = 161% Productivity 
4.  131% Productivity x 110% = 146% Productivity 
3.  121% Productivity x 110% = 131% Productivity 
2.  110% Productivity x 110% = 121% Productivity 
1.  100% Productivity x 110% = 110% Productivity 

 
productivity increase of over 100%. 
complement each other, resulting in a compounded 
productivity by 10%.  Implement them all.  They will 
Can you find eight techniques that can each improve your 
 
Compound Productivity 
 

 
lives. 
techniques and you will see the miracle in your very own 
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easier and safer, so they can faster and cheaper be done. 
I help people factories more efficient to make.  I make jobs 
foolish as some.  My profession is that of efficiency expert.  
I am not so brilliant as my famous relative.  But I am not so 
 
first some background. 
will not be surprised by the results when you see it.  But 
So I am here today an experiment to show you.  But you 
 
is my theory of relativity. 
second cousin twice removed.  Ja, that Einstein.  Und that 
answer.  He was my father’s brother’s cousin’s father’s 
the question that is on all of your minds, I will give the 
wrong page.  My sincere apologies.  So, before you can ask 
not German speaking today.  My calendar must be on the 
Willkommen zu meinem Vortrag heute. . . Oh, I see you are 
 
 
 
 

Alvin Einstein Ph.D 
 

By 
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with two hands.  I will pick a screw and into the hole place 
Now I need a volunteer.  I will work the real world way, 
 

Real Life. 
Figure 2-1 The Experiment.  Try Working the Windows Way in 

 

 
other side, six screws you see. 
each wooden block, a magnetic screwdriver and on the 
block.  Each block has six holes in it drilled.  Also, beside 
You see in front of you two tables each with a wooden 
 
And so, let us proceed to the experiment. 
 
hand that is driving the mouse. 
we see almost everything being done with one hand—the 
Yet if we walk from the factory floor into the design office, 
with one hand in a pocket.  Productivity would be dismal.  
madness think it if all of the workers did almost everything 
Now if I were onto a factory floor to take you, you would 
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strange key combinations to memorize, shift-control-F7 or 
actions, bolding, underlining, paragraphing, have some 
enough to remember the original WordPerfect.  All of the 
DOS-type operating systems.  Some of you will be old 
Imagine if you will a typist using one of those ancient 
 
productivity solution. 
is using it every day, you have to wonder if it is the best 
get some productivity very quickly.  But for the person who 
you want to do.  That is good the first time you use it—you 
what to do, and you can use your mouse to point at what 
computer.  There are lots of pretty pictures that show you 
designed to be easy to use the first time you sit down at the 
The Windows and Mac computer operating systems are 
 
So you see, we have today learned something. 
 
twice as fast. 
who the winner will be?  Typically, the two-handed user is 
So let the race begin.  Does anyone have any doubts about 
 
times—once for each screw. 
screwdriver icon.  Our volunteer will repeat this six 
screwdriver, he must put it down in the right place by the 
three times.  Remember, whenever he puts down the 
holes.  Then he will pick up the screwdriver and twist it 
right.  He will pick up a screw then put it in one of the 
on the left.  The screwdriver “icon” is over here on the 
up like a computer screen.  The screw “icon” is over here 
hand—because there is only one mouse.  We will set this 
computer using a mouse.  That means he will only have one 
The volunteer will pretend that he is working on a 
 
to drive in the screw. 
it.  With the other I will hold the screwdriver and be ready 
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today how to do it.
major productivity gains right away, and we will show you 
improvement.  Using SolidWorks with two hands creates 
The potential here is vast—not just some tiny 10% 
 
it with both hands.   
built into the program that the professional designer can use 
SolidWorks once in a while, this does not matter.  But it is 
become a two-handed SolidWorks user.  If you use 
So today, one of the things you must learn is how to 
 
you lose in productivity later on. 
placed—much slower.  I think what you save in learning, 
is picked, and finally, back over to the keyboard the hand is 
typing stops, the hand over to the mouse must go, the icon 
no time.  Today, every time there is a bold or underline, the 
never heard, like a machine gun.  But the work was done in 
The fingers never left the keyboard.  Such a clattering you 
But when you saw them type, it was a wonderful marvel.  
some such.  Such a thing takes a long time to memorize.  
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beneath your dignity.   
you are going to have to learn skills you might think are 
to learn discipline.  You’re going to have to practice.  And 
professional two-fisted cad operator?  You’re going to have 
What I want to know today is, are you tough enough to be a 
 
to make you give up some perspiration. 
inspiration.  I am not here to give you inspiration, I am here 
The first speaker today was here to give you some 
 
nightmare.  Do you hear me? 
mommy, your daddy, your best friend and your worst 
there and I will be your drill instructor here.  I will be your 
U.S. Marines, combat engineers.  I was a drill instructor 
My name is Sergeant J. Wain, recently retired from the 
 
 
 
 

Sergeant J. Wain, Retired 
 

By 
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Mouse and Monitor. 
SolidWorks Model Library for SolidWorks Man, Keyboard, 
Figure 3-1  Basic Position.  Thanks are owed to contributors to the 

 

 
supported, your arms will get fatigued. 
arms or a U-shaped desk to manage that.  If they are not 
elbows are supported.  You are going to need a chair with 
your keyboard.  Now make sure that your wrists and 
mouse hand on the mouse.  Now put your other hand on 
down and imagine you are at your computer.  Put your 
Every body stand up.  Show me your mouse hand.  Now sit 
The first thing you are going to learn is the basic position.  
 
going tell you the truth.   
you have to learn, and you are not going like it.  But I’m 
The subject today is basic training.  I’m going tell you what 
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wannabes.   
Now it is the time to separate SolidWorkers from the 
 
details to achieve maximum performance. 
adjustment?  Everyone needs to be coached on the small 
batting coach told him his stance needed a one-inch 
Did Sammy Sosa achieve his record by arguing when his 
“Am I a child?” you ask.  Well let me ask you a question.  
me I don’t know how to sit at a desk or use a mouse?”  
Some of you are now offended.  You ask, “Are you telling 
 
can return your hand to your keyboard without looking. 
mouse and your keyboard.  You will practice this until you 
mouse.  This way you can move easily between your 
move your elbow.  Your hand should land right on your 
your elbow on its support, your desk or chair arm.  Do not 
mouse hand and pivot it over towards the mouse.  Keep 
keyboard as if you were about to type.  Now take your 
should go.  Sit at your computer.  Place both hands on the 
I’m going to tell you how to know where your mouse 
 
front of your computer.  It cannot be behind it. 
your desk on one of those sissy shelves.  It cannot be in 
has to be beside your keyboard.  It cannot be underneath 
efficient.  Now it is important to remember that your mouse 
This is your basic position.  It is ergonomic, effective and 
 
Do you hear me, recruits? 
me and I will personally come over there and kick his butt.  
arms.  Then steal his—and if he gives you trouble, you call 
pointy-haired weasel of a boss won’t buy you a chair with 
Now some of you might tell me that your Dilbert Zone 
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lever, every spring, every component of their weapons. 
complete darkness.  They had to know by touch every 
soldiers learned to field strip and clean their weapons in 
the best that you can be, is to know your equipment.  My 
professional soldiers.  Part of being a professional, being 
Before I retired from the marines, I taught men how to be 
 
Typing. 
It should—because Mavis Beacon teaches typing—Touch 
 
into your heart?  
Do any of you recognize that name?  Does it strike chills 
 

 
keyboarding classes.   

• Check your local community college for 
 

instructions, visit www.learn2type.com 
• For free online typing tests and 

 
available at www.mavisbeacon.com. 

• “Sergeant” Mavis Beacon’s Software is 
 
Learn To Type Resources 

introduce to you “Sergeant” Mavis Beacon. 
This assignment is so tough I leave it to an expert.  I 
 
will challenge you, but it will make you strong. 
thing you are asked to do in your life.  It will humble you, it 
The next training you will undertake may be the hardest 
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prosperity, our very way of life is threatened. 
THE TRUTH!  The truth is that our productivity, our 
Well, if you ask me that question, YOU CAN’T HANDLE 
 
the truth, you say. 
difficult training, you say.  Do I really have to do it?  I want 
Some of you are still not convinced.  This is harsh and 
 
such tasks are not below them.  Typing is not below you. 
proud to dig a latrine.  They are professional soldiers, but 
But when the situation required, none of those men was too 
would have to personally kill each and every one of you.  
complex and so classified that, if I mentioned it here, I 
My best military trainees learned to operate equipment so 
 
skill does not belong here.   
dead wrong.  Any one of you too proud to learn an honest 
You will say touch-typing is for secretaries, and you will be 
Now some of you will be too proud to accept this training.  
 
from the models and lines you should be focused on. 
commands and you will stop dragging that mouse away 
now on you will use shortcut keys for most of your 
your work to your tool icons, and then back again?  From 
How much time do you spend dragging your mouse from 
 
half. 
and title blocks?  Learn to type and you will cut that time in 
How much time do you spend typing notes into drawings 
 
professional.  You have to know your tools. 
keys with your eyes closed.  It is part of being a 
All I am asking you to do is to know the location of 101 
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I did not hear you.  I said, is that clear?
 
without looking at the keyboard.  Is that clear? 
position, and you will learn to operate your computer 
You will learn them both.  You will learn the basic 
It is harsh, but it is simple.  Basic training is two things.  
 
provide it.   
questions the manner in which I train men and women to 
blanket of the very prosperity which I provide, then 
to explain myself to anyone who rises and sleeps under the 
possibly fathom.  I have neither the time nor the inclination 
computers.  We have more responsibility than you could 
products have to be designed by men and women with 
a world with factories, and those factories and their 
smarter, and that much better just to stay even.  We live in 
You are going to have to work that much faster, that much 
 
per year.   
the United States?  But China graduates 600,000 engineers 
Did you know that every year, 70,000 engineers graduate in 
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hereabouts  It might worry them a bit. 
quarter million mice.  Don’t tell that to the Disney blokes 
so powerful the venom from one snake alone can kill a 
snake and, naturally, it’s found in Australia.   Its poison is 
Microlepidotus.  It’s not surprising it’s called the fierce 
The most venomous snake in the world is the Oxyuranus 
 
pressure is more than 3,000 pounds per square inch.   
croc.  It can grow to over eighteen feet long and its bite 
The most powerful predator in the wild is the saltwater 
 
about your own desks. 
of the amazing and powerful creatures that you’ll find 
outback.  Today, I’m here to talk to you mates about some 
come in from catching wild and dangerous predators in the 
G’day!  I’m Steve Earwig, the Crocodile Catcher.  I’ve just 
 
 
 
 

Steve Earwig, Crocodile Catcher 
 

By 
 
 
 

Of Mice and Men 
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in the wild.   
Figure 4-1  A Microsoft Wheel Mouse Optical attempts to endure 

 

extinct.  It’s harsh, but it’s nature’s way. 
mice pads.  So the roller ball mice are gradually becoming 
don’t ingest dust and dirt, and they don’t need high friction 
other species of mice, such as the roller ball mice.  They 
environment that they inhabit, and they are out-competing 
Now these optical mice are much more suited to the 
 
Sheila! 
you see this wheel, and two buttons.  What a beautiful little 
slip and slide over any smooth surface.  On the upper side, 
glowing eye underneath.   She has four tiny feet designed to 
Look how light and smooth she is.  Look at the beautiful 
grown Optical Wheel Mouse of the Microsoft species.  
you.  What a beauty!  She’s just gorgeous.  She’s a full-
Have a look at this!  I’ll just pick this specimen up to show 
 
we might just find one. 
personal computers.  If we have a close look around today, 
found indoors, living in a symbiotic relationship with 
tremendously powerful in its own right.  They’re mostly 
But there’s a different species of mouse that’s 
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symbiotic partner, and struggles to survive in a harsh environment. 
Figure 4-2  This Microsoft Intellimouse Explorer has lost its 

 

 
inertia, more friction.   
over 25% heavier than his little sister.  More weight, more 
designing.  But there’s a big price to pay.  This bloke is 
and think how powerfully they could be used in your 
Some designers will see those extra programmable buttons 
 
will choose your partner. 
tiny, but powerful creatures.  So you have to think how you 
Now you designers work in a close partnership with these 
 
buttons.   
bigger he is.  He’s got beautiful coloration, and two more 
brother.  It’s an Intellimouse Explorer.  Look how much 
Crikey!  Look over here.  Here’s our little girl’s bigger 
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wheel.  The next thing you want to do is select “scroll one 
mouse properly.  Click on your mouse driver, and select 
In order to make this work, you’ve got to set up your wheel 
 

panning. 
3.  Press control and click the wheel, and you are 
2.  Click it, and you can rotate your work.   
1.  Spin the wheel, you can zoom in and out.   

 
Mouse Wheel Functions 
 
you combine them with a program like SolidWorks.   
Now these wheel mice are tremendously powerful when 
 
wrist that painful carpal tunnel syndrome can develop. 
danger!  There’s so much extra force on the operator’s 
Not only that, but for the designer, it’s danger, danger, 
 
roller mouse specimen.  It just tears my heart out. 
blotters, even high friction mouse pads ideal for an ancient 
conditions.  I’ve seen these poor mice kept on paper 
I’ve seen people keep them in all kinds of deplorable 
a nice slippery smooth surface.  They can move fast.  But 
they are in the ideal environment.   These little beasties like 
Like any creature, these desktop rodents are happiest when 
 
elephant.   
one.  It’s like riding a mustang pony compared to an 
take compared to his little sister.  I personally use the little 
you’ve got to consider how much extra effort it’s going to 
you’re going to be driving one of these blokes all day long, 
screen, as well as dial in slowly for fine selection.  Now if 
He’s got to be able to move quickly across the whole 
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do the same thing. 
the Microsoft species of mouse, but other mice species can 
you upgrade or install a new version.  This example is for 
the SolidWorks.exe file.  You’ll have to do this every time 
and browse to your current version of SolidWorks and pick 
support for selected software programs.  Next, click Add, 
Next, click “Advanced”.  Choose to disable Intellipoint 
 

Figure 4-3 Wheel Mouse Setup Step 1 

 

 
screen.  
screen at a time”.  That speeds up your scrolling in a text 
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to scroll the feature tree up and down a page at a time. 
wheel.  Click in the feature tree, and you can use the wheel 
Now, in the modeling window, you can zoom with the 
 
 

Figure 4-4 Wheel Mouse Setup Step 2 
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largest of directories. 
window, and you can use the wheel to zip through the 
When you go to open a file, click in the file selection 
 

Figure 4-5  Different Wheel Functions 
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saving a menu click.  Very powerful! 
SolidWorks automatically calls up the add relation menu, 
in a sketch, select one entity, then control-select another.  
Mice can also be used to pre-select entities.  For example, 
 
 

Figure 4-6  Use the Mouse Wheel in File...Open 
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millimeters.  What an amazing creature! 
Select “More Properties” and change the dimensions to 
dimension properties control is automatically displayed.  
mouse button) to unselect any angle dimensions.  The 
the dimensions on the drawing.  Use control-click (left 
Set the selection filter to dimensions.  Window-select all of 
dimensions on a given drawing from inches to millimeters.   
For instance, you might need to change all of the 
These creatures are also tremendous and selective hunters.   
 
 

Figure 4-7  Context Sensitive Relations with Cntrl+Click 
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in any situation brings up context-sensitive menus.   
The right mouse button is amazingly powerful.  Clicking it 
 
 

Figure 4-8  Box Selection of Dimensions Using Filter 

 

 
or layers in drawings.  Tremendous! 
selecting models in assemblies.  You can change line fonts 
You can apply this same method when it comes to window-
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and you can create any dimension style.  Amazing! 
open that part.  Invoke the dimension tool, then right click 
Right click on a part in an assembly, and you can instantly 
 
 
 

Figure 4-9  Right Mouse Button Functions 
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Desktop Rodents Ruuuuuule!  Woohooo!
 
out like a lizard drinking. 
and start designing.  Right quick, you’ll be designing flat 
despite their tiny size.  Make a friend with the right mouse, 
These desktop rodents are amazing creatures, powerful 
 
 

Dimension Tool Already Active 
Figure 4-10  Dimension Choices from Right Mouse Button with 
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equipment. 
how to get the job done at warp speed with even this crude 
you’re an engineer or designer worth your salt, you’ll know 
work with these primitive keyboards and mice.  But if 
have the computer listen to your instructions, you have to 
Until we can sit down and say “Hellooo computer” and 
 
far in excess of a wee 10%. 
these techniques can result in dramatic productivity gains 
is the most important chapter of the book.  Implementing 
So, to all of you who need to become miracle workers, this 
 
into an impossible situation to start with. 
that the reason we need more speed is that he’s gotten us 
more speed”, he’ll say.  Aye, but what he didna’ say was 
me, your boss is always calling you.  “Scotch, we need 
spent many years working for a mad boss.  If you’re like 
Hello lads and lassies.  I’m Montgomery Scotch, and I’ve 
 
 
 
 

Montgomery Scotch, Chief Engineer 
 

By 
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Figure 5-1  Menu Pick Illustration 

 

 
don’t use very often. 
the descriptive text makes it easy to find functions you 
menu picks to get where you’re going.  On the plus side, 
move the cursor away from your work, and make multiple 
lead you to an expanded menu.  This is slow.  You need to 
top of the screen, then pick from the list shown.  This may 
program.  Use the mouse to pick one of the menus at the 
The menu pick is the slowest way of controlling the 
 
Menu Pick 
 

4.  Shortcut key 
3.  Menu activated by Alt+key commands 
2.  Icon Pick 
1.  Menu Pick 

 
engineering design program.   
There are four ways of putting commands into your 
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again to relocate to your work. 
When you are done, you have to do the process 
 

5.  Click the icon 
the mouse on the icon. 
move with the mouse to precisely locate 

4.  Perform a low-speed “fine motor control” 
3.  Re-acquire the cursor with your eyes. 

high speed. 
where you are looking.  This is done at 
with the mouse to get in the general area 

2.  Perform a “gross motor function” move 
vision, then re-focus in on the target icon. 

1.  Locate the icon with your peripheral 
What happens when you pick an icon? 
 
computer screen from a typical distance. 
about a 2” diameter circle when looking at a 
important?  Your eyes can only see details in 
What is meant by “losing focus” and why is it 
 
Losing Focus 

fillet dimensions in any case. 
completed your edge selections.  You’ve got to enter the 
fillet icon doesn’a slow you down since you have 
when you’ve finished picking some edges, clicking on the 
you’ve finished working in a given area.  For example, 
away from your work.  However, this doesn’a matter when 
The icon pick can be fast, but you have to move the cursor 
 
Icon Pick 
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the cursor away from the work. 
need the axes turned on.  Again, you don’t have to move 
middle of mating two components, and you decide that you 
temporary axes.  This is fantastic when you’re in the 
(Alt+View+temporary aXes).    This turns on the display of 
commands.  One of my personal favorites is Alt+V+X  
don’t want to lose focus, or you’re in the middle of other 
involve multiple keystrokes.  They are ideal when you 
your cursor away from your work.  Usually though, they 
Alt+key menu picks mean that you don’t have to move 
 
Alt+Key Commands 
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Here’s the priorities you should use for commands. 
 
time, and use shortcut keys for those commands. 
function.  Find the 20% of commands you use 80% of the 
required to set up and memorize shortcut keys for every 
don’t overuse them.  You don’t want to waste the time 
Shortcut keys are the key to warp-speed designing—but 
 
Shortcut Keys 
 

Figure 5-2  Menu Activated Alt+Key Command Example 
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SolidWorks has already made this tool smart so that 

9.  Alt+D (Dimension) invokes the dimensioning tool.  
mouse. 
comes up automatically.  Pick Equal with the 
bisected with the circle.  The relations dialogue box 

8.  Select the two lines of the rectangle that are not 
inside the profile. 

7.  Use Cntrl+T (Trim) to trim away the extra lines 
rectangle. 

6.  Use O (circle) to place a circle on one corner of the 
5.  Use R (Rectangle) to create a box shape. 

to convert the border entities.   
4.  Click on the face and use Alt+C (Convert entities) 

sketch. 
3.  Select a face and pick the sketch icon to establish a 

want. 
2.  I use W (Window zoom) to zoom in on the surface I 
1.  F (Full view) zooms the part to the full screen. 

 
Let’s say we want to extrude a feature on a face.   
 
I’ve programmed myself. 
some of my favorite shortcut keys, including custom ones 
I’ll give you a wee example of how all this works, using 
 

learning commands you don’t use regularly. 
with a mouse is fine.  Dinna waste your time 

3.  For commands you use rarely, picking the menu 
menu activated Alt+key commands or an icon pick. 

2.  For the other commands you use routinely, use the 
use shortcut keys. 

1.  For the 20% of commands you use 80% of the time, 
 
Command Priorities 
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Alt+F for anything as this calls up the File… menu. 
activate the pull-down menus.  For example, don’t use 
combinations, stay away from Alt+key combinations which 
enough alone.  Also, when programming your own key 
wee gremlins in the software, so it’s best to leave well 
and program your own.  In practice, this often results in 
SolidWorks lets you erase the default shortcut key settings 
create any of your own shortcut keys.  In theory, 
in the current version.  You need to know this before you 
First, you need to find out which keys SolidWorks is using 
 
favorites. 
already built into SolidWorks before you set up your own 
got to realize that there are a number of shortcut keys 
engineer worth his salt knows how to fix the beast.  You’ve 
it’s one thing to work the controls of a warp engine, but any 
Shortcut keys are the key to designing at warp speed.  Now 
 
Built-In Shortcut Keys 
 
adding dimensions, for those I used shortcut keys. 
I might use multiple times, such as drawing lines and 
a sketch and extrude, were icon picks.  The commands that 
Notice how the commands I used only once, such as create 
 

lassies. 
icon and extrude the feature.  We’re done lads and 

12. We are now done with the sketch.  Pick the extrude 
centerline.  Select Cntrl+M to mirror. 

11. Use the cursor to box-select the geometry and 
10. Use C (Centerline) and draw a centerline. 

square and circle for size and position. 
we can use the one command to dimension the 
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File…New function.   
under the File menu, you will see Cntrl+N is the 
Cntrl+key at the far right of the column.  For example, 
justified.  For some commands, you will see a letter or 
at the top of the screen.  The menu selections are left 
is more complete than the other.  Click on one of the menus 
There are two ways SolidWorks shows shortcut keys.  One 
 
How to Find Shortcut Keys 
 
 
 Alt+feAtureworks 
 Alt+Utilities 
 Alt+Photoworks 
 Alt+Animator 
 Alt+toolboX 
 Alt+Help 
 Alt+Window 
 Alt+Tools 
 Alt+Insert 
 Alt+View 
 Alt+Edit 
 Alt+File 
  
Alt+Key Combinations To Avoid 
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Here you can view, and program, shortcut keys. 
toolbar.  Pick customize and then pick the keyboard tab.  
requires that you right click in a toolbar zone—but not on a 
The other more complete way to view shortcut keys 
 

Figure 5-3  Shortcut Keys Shown in Menus 
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your cursor in the top right dialog box to change the cursor 
command category from the top left dialog box, then click 
To scan through the existing keys, use your mouse to pick a 
 

Figure 5-4  Accessing Shortcut Keys Step 1 
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Enter the command key combination and press <Add>.  
you want.  Put your cursor in the lower left dialog box.  
shortcut keys.  To set a shortcut key, select the command 
You canna’ change the laws of physics, but you can change 
 
How To Set A Shortcut Key 
 

Figure 5-5  Accessing Shortcut Keys Step 2 

 

 
key, it will show up in the lower right display box. 
through all the commands.  If there’s already a shortcut 
focus.  You can then use the up/down arrows to scan 
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Figure 5-6  Programming Shortcut Keys 

 

 
and/or Alt, then press the letter or number key.   
When entering the command key combination, press Ctrl 
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 Right    Right Arrow 
 Left    Left Arrow 
 Up    Up Arrow 
 Down     Down Arrow 
Tilt View (by preset amount, default 15 degrees) 
 
Zoom to Fit*     F 
Zoom In*    Shift+Z 
Zoom Out*    Z 
View…UndoView Change*   Cntrl+Shift+Z 
View…Orientation*    Spacebar 
View…Redraw   Cntrl+R 
 
Edit…Rebuild*   Cntrl+B 
Edit…Delete*    Delete Key 
Edit…Copy*     Cntrl+V 
Edit…Cut*    Cntrl+X 
Edit…Redo*     Cntrl+R 
Edit…Undo*     Cntrl+Z 
 
File…Print*    Cntrl+P 
File…Save*    Cntrl+S 
File…Open from Web Folder  Cntrl+W 
File…Open    Cntrl+O 
File…New    Cntrl+N 
 
2003.  The highlighted keys (*) are the most useful. 
This is a complete list of all shortcut keys for SolidWorks 
 
Built-in Shortcut Keys—SolidWorks 2003 
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Force Top Level Rebuild  Cntrl+Q 
 
Selection Filter:  Toggle On/Off F6 
Selection Filter:  Toolbar On/Off F5 
Selection Filter:  Faces*  X 
Selection Filter:  Vertices*  V 
Selection Filter:  Edges*  E 
 
What’s This? (Help)    Shift+F1 
 
Command Toggle Option  A 
 
Isometric View   Cntrl+7 
Bottom View     Cntrl+6 
Top View    Cntrl+5 
Right View    Cntrl+4 
Left View    Cntrl+3 
Back View    Cntrl+2 
Front View    Cntrl+1 
 
 Right*    Shift+Right Arrow 
 Left*    Shift+Left Arrow 
 Up*    Shift+Up Arrow 
 Down*    Shift+Down Arrow 
Tilt View by 90 Degrees 
 
 Counterclockwise  Alt+Right Arrow 
 Clockwise   Alt+Left Arrow 
 
Rotate View (by preset amount, default 15 degrees) 
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excessively crowding the screen. 
instant access to the vast majority of commands, without 
many commands.  The following icon toolbars provide you 
You still need toolbars and you’ll still use your mouse for 
 
Recommended Icon Settings  
 
Create Note     N 
Mates, Add     Cntrl+A 
Zoom To Area (Window)   W 
Measure     M 
Parallel Dimension (Sketch or Drawing) Alt+D 
Mirror (Sketch Mode)    Cntrl+M 
Extend (Sketch Mode)   Cntrl+E  
Trim (Sketch Mode)     T 
Offset Entities (Sketch Mode)  Alt+O 
Convert Entities (Sketch Mode)  Alt+C 
Centerline (Sketch Mode)   C 
Rectangle (Sketch Mode)   R 
Circle (Sketch Mode)    O 
Line (Sketch Mode)    L 
 
them.  You can add your own to suit your needs, too. 
mouse.  They are also mnemonic to help you remember 
reach of the left hand, while the right hand stays on the 
warp speed.  See that most of them are designed for easy 
There’s only a few of them, but they’ll get you designing at 
 
Recommended Custom Shortcut Keys 
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as before. 
you’re done, your cursor is right in the same neighborhood 
including any custom views you have defined.  And when 
Spacebar, a view list appears right under your cursor—
I much prefer to use the Spacebar shortcut key.  With the 
Notice I don’t have the Standard Views toolbar anywhere.  
 
 Sketch Tools 
 Sketch Relations 
 Sketch 
 
Toolbars—Right 
 

modeling as you may need to add threads or notes.) 
(Note:  keep Annotations active even when you are 
Annotations     

 Drawing (Active when in Drawing file only) 
 Features 
 Assembly 
 
Toolbars—Left 
 
 Macros (If you use macros) 
 View 
 Selection Filters 
 Reference Geometry 
 Tools 
 Layer (If you use layers) 
 Line Format 

Standard (File functions, etc) 
 
Toolbars—Top 
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lot of zooming in and out during selection.  I keep the 
selection filter is back to normal.  Using these keys saves a 
and your cursor only picks vertexes.  Type V again, and the 
your fingers in the touch-typing home position.  Type V, 
(Edges) and X (surface) keys.  They are located right under 
maddening frustration.  Remember the V (Vertex), E 
zoom in and then out trying to get at it.  It’s pure 
been frustrated trying to pick a tiny edge or surface?  You  
Have you ever been working with a large assembly, and 
 
Faster Entity Selection With Shortcut Keys 
 
 Alt+Insert pattErn (Assembly mode) 
 Alt+Insert Pattern Circular 
 Alt+Insert Pattern Linear 
 Alt+Edit Unsuppress This configuration 
 Alt+Edit Suppress This configuration 
 Alt+Window tile Vertical 
 Alt+Window tile Horizontal 
 Alt+View Planes 
 Alt+View Axes 
 
Useful Pull-Down Menu Alt+key Combinations 
 
dragging your mouse. 
instead of trying to slowly get the view you want by 
rapidly and accurately switch views by ninety degrees 
the detail area you want.  Use the Cntrl+Arrow keys to 
see the whole picture, then W (zoom Window) to dial in on 
slowly zooming in and out, use F (Full view) to instantly 
card, slowing down the system to a crawl.  Instead of 
Large assemblies or complex parts can tax your graphics 
 
Speedy Graphics with Shortcut Keys 

 
 

Designing at Warp Speed 



47 

I’m all itchy.  It’s like ants, crawling all over ma body!
reaction to all these wee beastie mice you have lying about.  
I’ve got to go.  I seem to be having a wee bit of an allergic 
 
miracle worker, too. 
taught you here today and soon you’ll be known as the 
there’s nothing in the universe can stop it”.  Use what I’ve 
deadline, don’t say  “This project’s gonna be late, and 
So the next time your boss gives you an impossible 
 
keys. 
month you will be using most of the important shortcut 
each day.  Practice with those two for the day, and within a 
word each day.  To learn shortcut keys, choose two to learn 
improve their vocabulary by learning and using one new 
No one learns a whole dictionary at once, but lots of people 
 
Step By Step 
 
for the selection filter. 
selection filter toolbar visible mainly as a status indicator 
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easier.   
mean Mr. Gates, has put in there to make all of our lives 
know about Windows—just a few little tricks Dad, um, I 
So today I’m going to tell you a few things you need to 
 
baby, Windows. 
But if I can’t be near the man, at least I can still love his 
 
never had. 
county birth registry legal!  I could have been the son Bill 
had my name legally changed—if you call hacking into the 
in the restraining order.  That’s gratitude for you, after I 
a relative of Bill Gates—at least that’s what the judge said 
So, umm, hello.  And in case you’re wondering, no I’m not 
 
 
 
 

Poindexter J. Gates III 
 

By 
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Cut it from one and Paste it to another. 

1.  To move a view from one drawing sheet to another, 
 
Ten Cut Copy Paste Timesavers 
 
keys without thought. 
masterpiece.   Your fingers should be able to execute these 
Software Architect has thoughtfully placed in his 
three of the most powerful time savers that the Great 
Cut (Cntrl+X), Copy (Cntrl+C) and Paste (Cntrl+V) are 
 
Cut Copy Paste 
 
can use it in most other Windows programs as well. 
And remember, this doesn’t just apply to SolidWorks.  You 
 
knowledge that you can undo them in an instant. 
thinking, it frees you to try new things, secure in the 
But if you incorporate the Zen of undo into your design 
 
after you have exited the sketch. 
have done a rebuild.  You can’t undo changes to a sketch 
Now there are a few limitations.  You can’t undo after you 
 
mistake?  Just hit Cntrl+Z.  The magic undo button.   
back in time and stop yourself from making a huge 
time I visited Redmond.  Have you ever wanted to travel 
have, especially once Microsoft Security got involved that 
Do you ever do something and instantly regret it?  I know I 
 
Cntrl+Z  Undo 
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Figure 6-1  Copy & Paste Measured Dimension 

 

 
mate. 
value into a sketch, an extrude length or a distance 
your mouse and Copy it.  You can then paste this 
Highlight the distance in the Measure dialog with 
distance in your model?  Measure the distance.  

2.  Want to set a feature size equal to a measured 
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Figure 6-2  Copy & Paste Standard Notes & Symbols 

 

 
drawing. 
quickly copy and paste them into your working 
are working on another drawing.  Then you can 
a reference drawing that you keep open when you 

3.  Keep commonly used drawing symbols and notes in 
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sketch elements into that sketch. 
elements.  Open a new sketch and Paste the desired 

6.  Open an existing sketch and copy a group of 
another. 

5.  Copy and paste components from one assembly to 
assembly to another. 

4.  Copy and paste components from one part of an 
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Figure 6-3  Copy & Paste Text 

 

 
project name into place. 
project name with your mouse and Paste the new 
On the rest of the borders, just highlight the old 
border, highlight and Copy the new project name.  
new project name?  When you change the first 

7.  Need to change a series of drawing borders for a 
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and Paste them into your drawing. 
9.  Copy text for notes from other programs, like Word, 
 

Figure 6-4  Copy Filename Prefixes 

 

 
mouse and Paste the new number over it. 
highlight the part you want to change with your 
File…Save As…References dialog box.  Just 
the new number into each part number in the 
number as part of the part number, you can Paste 
part number.  If your company uses a common job 
you may need to rename all of the files with a new 

8.  When you reuse an old assembly in a new project, 
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Figure 6-5  Copy Thread Annotation 

 

 
hole edge and Paste the thread onto that hole. 
Copy it.  Switch to the model window, select each 
then select the annotation in the feature tree and 
in an imported model), add the thread to one hole, 

10. To add a thread annotation to a series of holes (e.g. 
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Smart Mates. 
assembly into your working assembly to invoke 

2.  Copy+Drag a part from the part file or another 
to another. 

1.  Copy+Drag a part from one part of your assembly 
 
Copy+Drag Timesavers 
 
annotations or even features.   
Press Cntrl, and use your left mouse button to copy parts, 
 
Copy+Drag 
 

Cntrl+V. 
4.  Paste the part into the working assembly using 
3.  Shift+Cntrl+Tab to get back to your working assembly.   
2.  Click on a part and Cntrl+C to copy it.   

commonly used parts assembly.   
1.  Cntrl+Tab from your working assembly to the 

 
Example 
 
then copy them to your working assembly.  
timesaver is to keep commonly used parts in one assembly, 
open windows.  Shift+Cntrl+Tab cycles backward.  One 
work in.  Use Cntrl+Tab to quickly cycle through your 
the same time.  But that makes the windows too small to 
access them all quickly, you can tile them to see them all at 
Often, you will have multiple document windows open.  To 
function to speed up your Cut Copy Paste productivity.  
The Revered First Programmer has included yet another 
 
Cntrl+Tab 
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Figure 6-6  Cntrl+Drag Feature to New Face 

 

 
from one face to another?  You can Copy+Drag it! 
you have a complex feature that you need to copy 
another, or from one area of a part to another.  Do 

4.  You can Copy+Drag a feature from one part to 
fix it. 
automatically lock it to the origin co-ordinates and 

3.  Copy+Drag a part to the origin of your assembly to 
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part named 1234J070QZ.sldprt. 
names such as 1234J070Q.sldprt, but would not return a 
containing J070 whereas *J070?.sldprt returns a list of file 
For example, “*J070*.*” returns a list of all files 
 

.sldprt or .sldasm. 
3.  You can specify the file extension, such as .slddrw, 
2.  ? is a substitute for a single unknown character. 

unknown length. 
1.  * is a substitute for a group of characters of 

 
the keys to the system. 
For those too young to remember the days of DOS, here are 
 
the exact one you want. 
scrolling through all of the files, now you just have to pick 
displays a list of all files containing J070.  Instead of 
open dialog box, type “*J070*.*”.  That immediately 
the sequence J070 somewhere in the filename.  In the file 
Here are some examples.  You know the part you need has 
 
files quickly. 
It’s still at the heart of Windows, and you can use it to find 
 
have, you’ll remember that old DOS magic.   
your hard drive by typing “dir *.exe /S | more”?  If you 
Have any of you ever tried to find a program residing on 
 
That Old DOS Magic 
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electronic ankle bracket will sound the alarm!
officer will be driving by soon and if I’m not there, my 
have to get back to my parent’s basement now.  My parole 
news about the work of the Great Software Architect, but I 
So, thanks for listening everyone.  I like to spread the good 
 

Figure 6-7  File Selection List 

 

 
can then pick the right file with the mouse. 
entry line showing all of the files that fit that pattern.  You 
those.  SolidWorks then opens a dialog box below the file 
If you know the first few characters of a filename, type in 
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hardships of engineering and design. 
love you despite the hardships of war, or even the 
give them victory—and a share of the spoils—they will 
well, and your troops will give you victory.  And if you 
speak to the managers and leaders among you.  Listen 
about the role of leadership than, well, moi.  So today, I 
As you can imagine, few are better qualified to speak 
 
beginning to be sure, but there is nowhere to go but up. 
at business seminars.  So, voila, here I am.  A humble 
for retired military men to make a few francs speaking 
given les anglais the slip.  And I find that it is en vogue 
laying low for many years and I think that I have finally 
wondering what I am doing here.  Well, I have been 
Bienvenue, mes amis.  Welcome.  You may be 
 
 
 
 

Napoleon Bonaparte 
 

By 
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them.  Inform them.  But do not drag them into days 
ticks by and the deadlines loom.  Yes, consult with 
and fighting.  A meeting is pure frustration.  Time 
and productive.  But for the soldier, work is training 
soldier.  For us, a meeting is work.  It is satisfying 
captain, every lieutenant, every sergeant, every foot 
But make no mistake.  We did not invite every 
colonels, with the spies.  We planned, we schemed.  
marshal.  In my time, I met with my staff, with my 
is how you get your job done.  The same for a field 

1.  Meetings.  For you managers, a meeting is work.  It 
 
Three Top Timewasters 
 
timewasters. 
Yet each one of you does it.  Here are the three top 
But we would never do such a thing you say, amazed.  
 
Time is the food for the designer.  Do not rob him of it.   
 
being shot dead.  The designer fears his deadline. 
the designer?  Let me give you a hint.  The soldier fears 
So if the army marches on its stomach, what is food for 
 
defeated.   
men were starved of food and ammunition.  We were 
allowed my supply lines to become overextended.  The 
monumental defeat.  When we marched on Moscow, I 
Among my innumerable victories there stands a 
In war, that means that an army marches on its stomach.  
 
great general contemplates logistics.”  
moi, once said “A good general considers tactics; a 
A great field marshal, well if you must know, it was 
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horse-drawn carriages.  Now horse-drawn carriages 
carriages—which were built on the same tools as 
was constructed to match the first railway 
to use existing tracks.  Now the first of those tracks 
such a fast train.  Yet it must be so for it to be able 
tracks are a certain width, ridiculously narrow for 
a tradition stretching back over 2,000 years.  The 
even that amazing bit of modern technology follows 
speed French TGV, Train à grande vitesse.  Yet 
a railway train, perhaps even the amazing high-
a few anecdotes.  No doubt you have all traveled on 
only because we must.  Allow me to illustrate with 
We do not have traditions.  If we do something, it is 
computer-equipped corporation, lean and mean.  

3.  Traditions.  Traditions, you ask?  We are a modern 
 

he sees. 
manager reads the state of the project by the results 
news from the reports to your superior.  A skilled 
bad news is often shot, has not omitted some bad 
any case?  Which of you, knowing that the bearer of 
ask his foot soldiers.  Would he receive the truth in 
conditions from the flow of the battle, he does not 
from the battle.  A skilled general can read the 
be fou, madness.  It would divert precious resources 
capture or wounding, mortal or minor.  That would 
upon any change of position or status, including 
filled out and returned immediately, and re-filed 
each soldier with a three-page status report to be 
general’s reaction.  Of course, send out runners to 
has overrun our forward positions.  What is the 

2.  Status Reports.  The battle is raging.  The enemy 
 

interest.  Do not rob them of their time. 
of meetings where they have only a peripheral 

 
 

Solid Leadership 



63 
 
 

those that have outlived their usefulness. 
will understand why traditions exist, and root out 
that wastes your designers’ time.  The skilled leader 
they still insist on using layers.  That is a tradition 
have not had pen plotters for almost a decade, yet 
They no longer use that primitive program.  They 
centerlines on another, part lines on yet another.  
require that dimensions must be on a certain layer, 
Now I cannot tell you today how many companies 
thickness and color—each matching a plotter pen.  
had to use them to separate lines of different 
functional parts of the drawing, the designer also 
pens.  So instead of using layers to separate 
temporary, plotter driver assigned layers to different 
the electrical schematics.  But this original, 
for separating the structural from the plumbing from 
separating different parts of a project, for example 
Layers were originally conceived as a way of 
driver was, how do you say, a hack, a temporary fix.  
for line types and line colors.  But the first plotter 
this computer program had definitions for layers, 
arose to plot the drawings on a pen plotter.  Now 
program whose name I shall not speak, the need 
on a personal computer, using a primitive computer 
beg to differ.  When 2D drawings were first made 
Such a thing would never happen today you say.  I 

 
Roman war chariot.   
grooves are the same size as the axle width of a 
by the Romans.  And it just so happens that those 
grooves worn over the years in the stone roads built 
Europe, because the wheel width had to fit in the 
were all more or less a standard size, at least in 
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march. 
to forage for food.  He can concentrate his effort on his 
end of his day can march longer, knowing he does not have 
That is logistics.  A soldier who can eat canned food at the 
on my orders?  After all, the army marches on its stomach.  
you realize, for example, that canned food was developed 
greater affinity with you designers than most realize.  Did 
Many know me as a warrior and emperor.  But I have a 
 
Logistical Support 
 
inspirational, n’est ce pas? 
in three days—don’t wash.”  Clear, concise and 
difficult, especially for a Frenchman.  My message, “Home 
Josephine.  I had been away for a very long time, very 
misadventure to Moscow, I forwarded a message to 
moi another example.  When returning from the 
A skilled leader is clear, concise and inspirational.  Permit 
 
directives ever!" 
Yes, build them. Do it. Carry on. Implement me no 
piers."  His reply, "If you mean should you build the piers? 
implementation of your direction with regard to the floating 
"Permission is hereby urgently requested for the 
Normandy.  He received a message from the Admiralty, 
an idea for floating harbors to facilitate the invasion of 
This gentleman, one Winston Churchill, had conceived of 
 
him his poor choice of birthplace. 
France from a most unfortunate situation, so I must forgive 
Englishman, but here I must.  He was one who rescued 
those he leads understand the message.  I hate to quote an 
The skilled leader, in business or at war, will make sure 
 
Clear, Concise and Inspirational 
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Figure 7-1  Macro Example 

 

 
helpful. 
the same part number information three times.  Not exactly 
and bill of materials.  Notice that the designer must fill in 
macro.  This information will end up in the drawing border 
Here’s an example of a badly done custom properties 
 
problems than they solve.   
designers.  But if not done right, macros can cause more 
Many companies use macros with the idea of helping their 
 
Macros 
 
tasks?   
So how can you free your designers to concentrate on their 
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mes amis!
the hôtel, and she has not washed for three days.  Au revoir, 
leadership.  But I must hurry.  My Josephine is waiting at 
luck.  I hope that you have learned something today about 
And so, I must conclude.  I wish you all bon chance, good 
 
productivity. 
do these things first, to show you are committed to 
to be productive.  Above all, you leaders must lead, must 
their time.  Create an environment where it is easy for them 
path.  Simplify procedures and forms.  Don’t rob them of 
help your designers when you remove obstacles from their 
You can see a pattern in all of these things.  You will best 
 

doubles? 
Will the return be positive even if your investment 

8.  Have you done a Return On Investment calculation?  
designers? 

7.  Have you considered the learning curve for 
release of SolidWorks? 

6.  How will the macros affect upgrading to the next 
test and support the macro? 

5.  Do you have a realistic idea of the costs to create, 
house, and with outside contractors. 
Remember, you may need to use the macro in 
platforms and operating system versions?  

4.  Are you prepared to test the solution across 
3.  Can you buy a tested solution from a third party? 

your company, or to fill a real need? 
2.  Do you need the macro just to satisfy a tradition in 

software?  Do your research. 
1.  Does the function already exist in the SolidWorks 

 
Before you consider a macro, think of the following things. 
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lighter—by making it out of less stuff?   
cost reduction is accomplished by making something 
But there’s a radical side effect.  Did you know that most 
So it’s important to preserve nature’s precious resources.  
 
Reduce 
 
is gonna totally brown out. 
You have to work fast, you never know when the electricity 
faster.  Which can be kind of important where I come from.  
phase.  And if you do it right, you’ll get your design done 
Being totally environmentally conscious starts at the design 
 
am, like, a designer for a company in L.A. 
Dudes and Dudettes.  My name is Redwood Sierra, and I 
Greetings and salutations, most excellent SolidWorks 
 
 
 
 

Redwood Sierra, B. Surf 
 

By 
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purchased parts for everything from five-dollar 
the SolidWorks website, for example.  Consider 
it’s less work for you.  See 3D Content Central at 
more parts are available as models on the web, so 
buy a part or assembly than make it.  And more and 
volume products and machinery, it’s way cheaper to 

3.  Use pre-manufactured purchased parts.  With low 
hand and right-hand machines. 
you can totally use the same design on both left-
of the same parts.  If your parts are symmetrical, 
need to produce left-hand and right-hand versions 
sides of the product.  Also, in machinery, you often 
Then you can potentially use it on the left and right 
good reason not to, make each part symmetrical.  

2.  Take advantage of symmetry.  Unless there is a 
mounts and part supports. 
common parts include sensor brackets, actuator 
multiple copies of one design.  Good targets for 
total number of parts, it’s way cheaper to make 

1.  Use common parts.  Even if you don’t reduce the 
 
Strategies for Part Reduction 
 
has a bunch of bennies (that’s benefits for you old dudes). 
fine consumer product, reducing and simplifying the design 
So no matter if you’re designing production machinery or a 
 
cheap ones are way light. 
probably pretty close to the same for each one, but the new 
they only weight five pounds.  The price per pound is 
pounds.  Now they cost, like, eighty bucks at Wal-Mart, but 
eight hundred bucks.  It weighed a ton—maybe forty, fifty 
VCR’s in my parents’ garage.  My dad said it cost like 
Here’s, like, an example.  I found one of those fine antique 
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other parts, and speed assembly. 
can replace several dozen brackets, fasteners and 

5.  In consumer products, a single plastic molded part 
one design. 
Remember, it’s cheaper to make multiple copies of 
in another location, or another function?  
couple of screw holes to a bracket and make it serve 

4.  Make your parts multiple function.  Can you add a 
 

downloaded from www.smcusa.com. 
Figure 8-1  Various SMC Pneumatics components configured and 

 

 
assemblies. 
sensor brackets to expensive, but proven, servo 
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catalog of what’s in it, and standards for the parts in there.  
this up.  There needs to be a library, a good, up-to-date 
dudes, I mean the managers—have got a job to do to set 
On the other hand, in a big company, the oppressors—sorry 
 
give lawyers the work. 
for another client.  That’s bad karma, and you don’t want to 
issues.  Don’t use one client’s bought-and-paid-for design 
Freelancers also have to watch out for intellectual property 
when the brush fires are gonna wipe out your crib.  
you totally gotta keep them in a firebox.  You never know 
backup CD’s where you can find them.  And in California, 
everything you’ve done—you just have to keep your 
designer, you can probably remember pretty much 
where you can find them quickly.  If you’re a freelance 
To make this work, you’ve got to keep your old designs 
 
know it’s gonna work. 
Neon platform.  There’s way less design time, and they 
in just a couple of years, because it was totally based on the 
and a surfboard carrier, can go from concept to production 
car, like a gnarly PT Cruiser, complete with woody option 
sometimes with a small improvement.  So that means a new 
half the time.  So they reuse designs that they know work, 
they cost, like, a million dollars, but they would be busted 
If new cars were re-designed from scratch, not only would 
 
Reuse 

 
design details. 
simpler parts mean less design time and fewer 
humongous amounts of time later on.  Fewer, 
beginning to simplify the design.  This will save 
have to invest serous amounts of time at the 

6.  Each design challenge is unique, but you always 
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assembly bill of materials, in just a couple of hours. 
totally different clamp motion, complete with drawings and 
radical 6 inch bore cylinder into a hydraulic clamp with 
I once turned a monster pneumatic clamp assembly with a 
 
otherwise. 
hour or so—a job that would take a good part of a day 
foot by four-foot table and produce a set of drawings in an 
eight-foot-square table weldment into a four-legged two-
designs into different designs.  You can turn a six-legged 
Parametrics within SolidWorks let you easily recycle 
 
they come back as my next engine block.  Freaky! 
something else.  I throw away some aluminum cans and 
So when you recycle something, it gets made over into 
 
Recycle 
 
assembly.   
unpredictable behavior when you use the stuff in a different 
in-context references.  They can cause most heinous 
For example, one thing to avoid in library parts is the use of 
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become unattached. 
on your drawings, and watch for dimensions that 

4.  Be sure to check critical dimensions and tolerances 
tell you how to do that later. 

3.  Remember you can reuse the drawings as well. I’ll 
easily see where you need to go. 
You can avoid “designer’s block” because you can 

2.  Recycling is way faster than designing from scratch.  
complex designs. 

1.  It’s way easier to move from more complex to less 
 
Recycling Tips 
 

Figure 8-2  Parametrically Modified Clamp 

 

 
 

Reduce, Reuse, Recycle 



73 

 
9.  Save the drawing. 

Click on browse, and choose a new border. 
drawing area (not in a view), and choose properties.  

8.  To change the drawing border, right click in the 
7.  Review the dimensions and adjust as required. 
6.  Save the part and exit to the drawing. 

any custom properties. 
5.  Make the necessary changes to the part, including 
4.  Rename the part to the new filename.   

and click on open xxxx.sldprt. 
3.  Right click on the part in one of the drawing views 

drawing filename. 
2.  Use File…Save As to save the drawing to a new 
1.  Open the drawing of the part you want to copy. 

 
Recycling Method:  Parts 
 

issues here too. 
5.  Freelancers, be totally aware of design ownership 
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Recycling Method:  Assemblies 

Figure 8-3  Change Drawing Border on Recycled Drawing 
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parts. 
assembly, the assembly will still refer to the old 
process.  If you have a crash before you save the 

9.  Save the assembly periodically throughout this 
so that the referenced part changes too. 
drawing.  Make sure that the assembly is also open, 
and then each part.  Rename each part and each 

8.  If the assembly is larger, open each drawing in turn, 
drawings, and each part. 
the parts in the assembly.  Rename each of the 

7.  If the assembly is small, open all of the drawings of 
rename a part, the drawing is also, like, open.   
and the drawing.  So make sure that when you 
make sure the file is also changed in the assembly 
parts.  But when you rename each part, you need to 

6.  You can’t use the same part numbers for the revised 
bill of material to, like, be sure. 
attached to one part file.  So you better check the 
configurations, where a bunch of drawings can be 
you miss a drawing.  Some people use 
numbers.  But you will be totally bummed out if 
You can use part numbers if they match the drawing 

5.  Identify the drawings that you will need to open.  
and open the assembly from there.   

4.  Close the drawing.  Browse to your new directory 
structure. 
Usually, you will not preserve the directory 
to Copy the files and browse to a new folder.  

3.  Use the File…Find References command.  Choose 
recycle.   

2.  Open the drawing for the assembly you are going to 
assembly.  

1.  Create a new folder for your fine recycled 
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time to catch the big waves at the beach.
excellent to the environment, and get your work done in 
So, dudes and dudettes, now you know how to be most 

 
Click on browse, and choose a new border. 
drawing area (not in a view), and choose properties.  

13. To change the drawing border, right click in the 
new assembly during this process. 

12. Note that in-context references are changed to the 
modify each part to suit.   

11. Once you’ve finished the renaming process, you can 
to like, totally, fix it. 
the drawing open, you can use SolidWorks Explorer 

10. If you make a mistake and rename a part without 
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retire to my study and use SolidWorks configurations.  
hunting, the only way I can satisfy a craving for power is to 
whales and pandas and such.  Apart from the odd bit of fox 
spending my time on namby-pamby environmental causes, 
Now we are just figureheads and tabloid fodder.  I’m stuck 
 
your heads.   
had power.  You laughed your heads off or it was off with 
could have given a polite giggle.  In the old days, we royals 
have been the funniest joke in the world, but at least you 
Well, I say, I am most dreadfully shocked.  That may not 
 
formerly known as prince?  Terribly funny, yes. 
aristocrat formerly known as Prince.  Get it?  Like the artist 
off this mortal coil and I inherit the throne?  Give up?  The 
people call me when my dear old mother finally shuffles 
best to start my remarks with a little joke.  What will 
Yes, I say, a jolly good afternoon to you all.  I find that it is 
 
 
 
 

HRH Charles, Prince of Whales 
 

By 
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Add Configuration. 
2.  Right click on the file name at the top and select 

bottom of the feature tree. 
1.  Click on the configuration manager tab at the 

 
To Create A Configuration 
 

Figure 9-1  Free Drawing Example 

 

 
created the drawing.   
and one longer.  I’ll use configurations.  Notice I’ve already 
For this particular machine, I’ll need two styles, one short 
this replaceable spike for a particular specialized device.  
configurations.  I’ll give you an example.  I’ve designed 
Free drawings are one of the fantastic powers of 
 
Well, one can fantasize, can’t one? 
palace—well let’s be honest here, the dungeons, you know.  
we say, custom devices for use in the lower levels of the 
That’s real power.  I’m working on some designs for, shall 
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part.  Complete your entry and close the dialog box. 
part number to appear in the bill of materials for this 
drop-down menu that allows you to specify a new 
materials.  At the bottom of this dialog box is a 
the proper part number appear in the bill of 
configurations is that they don’t know how to make 

4.  One of the reasons some people don’t use 
3.  Type in a name for the configuration. 
 
 

Figure 9-2  How to Add a Configuration 
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select properties, and hit Custom.  You can now add 
different.  Right click on your new configuration, 
example, the description or material may be 
which only appears in this configuration.  For 

5.  You may want to add a different custom property 

Figure 9-3  Specify New Part Number for Configuration 
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Figure 9-4  Custom Properties & Configurations 

 

 
part and appear in the bill of materials. 
will overwrite the default custom properties for the 
such as Description or Material.  These properties 
custom properties under Configuration Specific, 
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Figure 9-5  Change Dimensions in Configurations 

 

 
drawing. 
in other configurations.  Next, you want to get your free 
suppress features, or add features which will be suppressed 
change the dimension.  You can change any dimension, 
to select This Configuration in the selection list, then 
then double click on the dimension.  The first thing to do is 
change the height of the pin.  I click on the relevant feature, 
number.  Next, I need to change the part.  Here, I want to 
So in this example, I’ll add a new configuration and part 
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the new configuration. 
4.  Under the heading, Use named configuration, select 
3.  Right click each view in turn, and select Properties. 

configuration. 
2.  Save the drawing as the part number of the new 
1.  Open the base drawing. 

 
How to Make a Free Drawing 
 

 
 

How to Double Your SolidWorks Productivity 



 84

 
6.  Save the new drawing. 
5.  Verify that the dimensions have adapted. 

 

Figure 9-6  Change Configuration in Drawing View 
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out, blood and what not.  There are four machined pads 
holes into this plate, in case any fluids might need to drain 
for the spikes to mount into.  We flame-cut a number of 
frame pieces.  The inner plate has a number of tapped holes 
want it.  We have here the lower frame, with the outer 
The first thing to do is to design the final product as you 
 
How to Create Weldment Configurations 
 

3.  Flame-cuts and details 
2.  As-welded construction 
1.  Final machined shape 

 
Typical Weldment Sheets 
 
construction.  Each weldment may require several sheets.   
how we use configurations to show the different phases of 
So, now for a bit of a demonstration.  First, you can see 
 
same. 
chain hoist attachment points.  But the basic shape is the 
There’s also a top section without a frame, but with some 
 
keep the customer securely in place. 
with a frame, and some, shall we say, attachment points to 
In this, rather uncomfortable bed, there’s a bottom section, 
 
configurations are particularly powerful in this application. 
understand.  This bed is going to be a weldment, and 
it’s being built purely for historical considerations you 
Now these spikes are going to be installed in a spike bed—
 
not.  Amazing! 
parliamentary committees or ladies in waiting and what 
That’s incredible power, instant change.  No need for 
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restraints. 
case, that’s the tapped holes for the spikes and the 

2.  Suppress any features not in the weldment.  In this 
1.  Create a new weldment configuration. 

 
To Create the Weldment Configuration 
 

Figure 9-7  Finished Product 

 

 
final product. 
where wrist cuffs and leg irons will be attached.  This is the 
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of 1” thick material. 
suit.  In this case, I’ll use .25” to get to a stock size 
surface again and choose convert edges.  Extrude to 
surface, and choose, add a sketch.  Click on the 
stock size.  To easily add material, just click on the 
machined.  Make sure the final size is an available 

3.  Add machining allowance to any surfaces to be 

Features 
Figure 9-8  Weldment Configuration Step 2:  Suppress Machined 
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1.  Create a new flame-cut configuration. 
 
cut away everything else. 
flame-cut plate.  The easiest way to make up a detail is to 
In this case, the part we want to detail separately is the 
 
To Create a Detail Configuration 
 

Allowance 
Figure 9-9  Weldment Configuration Step 3:  Add Machining 
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Figure 9-10  Detail Configuration Step 2: Cut Away Legs 

 

 
away the legs. 

2.  Put a sketch on the side, and use a single line to cut 
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from other parts, to quickly create the profiles you want. 
onto a suitable surface from the feature manager, or even 
weldment.  The trick is to drag sketches of standard shapes 
use standard tubes and metal shapes to create such a 
file, it’s easier than ever.  Some of you will wonder how to 
Now that SolidWorks lets you put disjoint parts in a part 
and change than using an assembly to create weldments.  
a single part.  I find that much faster and easier to create 
Now you will notice that I’ve constructed this weldment as 
 
One-Piece Weldment 
 

Figure 9-11  Detail Configuration Step 3: Cut Away Outer Frame 

 

 
frame.  The flame-cut remains. 

3.  Use a sketch on the top to cut away the outer tube 
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case, I’m using another sketch from this part. 
your current part, onto a suitable surface.  In this 
manager, another part, or another suitable sketch in 

1.  Drag a tube profile sketch from the feature 
 
Single-Part Weldment Steps 
 
existing legs. 
we are adding a new tube brace that goes between two 
materials versus a manual one.  Let’s take the case where 
square tube to the structure using an assembly bill of 
spreadsheet, and fill it in.  Compare the steps to add a 
that it’s faster to do it manually.  Drop in an Excel 
What about the bill of materials, you ask?  Well it turns out 
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a tube having the correct shape. 
2.  Browse to the standard tubes file location and open 
1.  Measure or calculate the required length of the tube. 

 
Multi-Part Assembly Weldment Steps 

 
5.  Edit length to suit dimensions. 

(Cntrl+V).  
similar tube information from another cell and paste 

4.  Edit Excel spreadsheet to add row.  Copy (Cntrl+C) 
3.  Open drawing and add dimensions to suit. 
2.  Extrude to <up to surface> to set length. 

 

Figure 9-12  One-Piece Weldment Example 
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but I’d be glad to make an exception.  Ta ta for now, then. 
I’ve been going on about.  It’s not quite palace protocol, 
demonstration, to make sure you get the “point” of what 
done, I’d be glad to arrange for a little personal 
to drop by the palace in a month or two when this will be 
little joke—oh dear, was that out loud?).  If any of you wish 
here today (especially the one’s who didn’t laugh at my 
Now, I’d like to extend an unusual invitation to all of you 
 
these days.  
the power of configurations—the only real power I wield 
configuration and suppressing what I don’t need.  That’s 
standard default configuration just by creating another 
without the legs.  I can instantly create that from the 
top half of the frame.  It’s just like the bottom half, but 
Now back to this lovely machine.  Now I need to create the 
 
faster.   
single-part way is still significantly fewer steps, and much 
properties.  This reduces the chances of error.  But the 
can automatically generate those dimensions using custom 
dimensions such as cut-length in the bill of material, you 
assembly with automatic bill of materials.  If you include 
Now there is one advantage to using the multi-part 
 

9.  Add new dimensions to drawing to suit. 
8.  Open the drawing, and update the bill of materials. 
7.  Mate the tube in the appropriate location. 
6.  Drag the tube into the assembly. 
5.  Save the file. 

to suit the new cut length. 
4.  Open custom properties and change the description 

required length. 
3.  Create a new configuration of this tube for the 

 
 

How to Double Your SolidWorks Productivity 



 94

Files with Various Configurations and Copies
Figure 9-13  Final Assembly Contains Only Three Different Part 
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would, too. 
For that also would be wrong, and tell you to get a life, I 
No one suggested SDRC or Magi’s Synthavision.  Good.  
 
but wrong you still are. 
Did I hear ComputerVision?  Further back in time you go, 
 
deceived by the power of the dark side. 
Did someone say Pro/Engineer?  Wrong they are.  Be not 
 
system, hmmm? 
this, hmmm?  What is the first three-dimensional design 
Then which of my apprentices is wise enough to tell me 
 
are ready, do you? 
you must uncover.  A riddle you must answer.  Think you 
true master, a secret power you must discover.  A mystery 
So, a SolidWorks master you wish to be, hmmm?  To be a 
 
 
 
 

Joda, SolidWorks Master 
 

By 
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remembered their name the next day?  That is the force that 
ever met someone from your distant past, and then 
problem you have been trying to solve for days?  Have you 
Have you ever awoken in the night with the answer to a 
hmmm?  That is the power, the force, of the mind. 
concentrate, imagine.  Now turn again.  Further you turned, 
turned.  Now imagine yourself turning further—
floor, and turn as far as you can.  Remember how far you 
Stretch out your arm.  Leave your feet firmly placed on the 
Now we will test the power of your mind.  Stand up.  
 
he created, hmmm. 
La, imagined lashing a piece of flint to a stick.  The spear 
design system in history was when Og, son of Thorg and 
Yes.  Your brain it is.  Your imagination!  The first 3D 
 

Figure 10-1  The Original 3D Design System 

 

 
you I have.  Wrong again you are.  A hint I will give you. 
built models of sand and clay and wood.  Hmmm.  Tricked 
Yes, a reason there is for calling it 3D modeling.  They 
 
of Egypt, hmmm? 
Chevy, or the great cathedrals of Europe, or the Pyramids 
computer was invented?  How did they design the ’57 
Listen my young learners.  Was nothing built before the 
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see in your mind?   Should you imagine your design 
yourself inside a cubical room.  Which is easier to 

1.  Imagine a playing die in your hand.  Now imagine 
 
must undergo.   
become to fully use their powers.  Exercises and trials they 
Weak your minds may be now, but strong they must 
 
Exercises to Strengthen Your Mind Force 
 

eureka moment awaits you. 
Give your mind time to work subconsciously.  A 

6.  Wait.  Be Patient.  Continue for two to three days.  
Then put it out of your mind. 

5.  Before bed, visualize the problem for five minutes. 
deliberately think of something else. 
but for no more than ten minutes at a time.  Then 

4.  Think about the problem, see it throughout the day, 
motion.   
mind.  If something needs to move, imagine it in 

3.  See the geometry you are working with in your 
that can be solved individually. 

2.  If it is a large problem, break it down into sections 
solve the problem. 
required.  List the constraints that limit how you can 
the basic problems to be solved.  List the results 

1.  Spend one or two hours analyzing the problem.  List 
 
How to Solve Design Problems in Your Subconscious 
 
while you sleep. 
You can use these abilities to solve design problems even 
 
abilities. 
is your mind.  Vast and immeasurable are its memory and 
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your work.  May the force of your imagination be with you! 
waste your time you will not.  Blindingly fast you will do 
not, but like a diamond in the rough it must be.  Then, 
before at the computer you sit.  The finished design it is 
imagination you use.  The design in your mind must be 
now, but a SolidWorks master you can only be when your 
So my young apprentices, a SolidWorks user you may be 
 
you will try?  No!  Try not!  Do, or do not.  There is no try. 
Will you undertake these exercises and trials?   You say 
 

an extruded octagon. 
5.  In your mind, count the edges on a cube, a pyramid, 

trouble, use paper models to check. 
about a prism, a cone, a pyramid?  If you have 
them.  What does a cube look like unfolded?  How 
hollow.  Cut them along their edges and unfold 

4.  Unfold shapes in your mind.  Imagine the shapes as 
visualize the game in your mind.   
tell you where they made their move, but you must 
other player look at the paper.  Your opponent must 

3.  Play tic-tac-toe against an opponent, but let only the 
letters if you need to. 
street?  Break the names into groups of three or four 
but backward.  How about the name of your city or 

2.  See your name in your mind.  Read off the letters, 
parts?  How can you see more detail? 
imagine yourself tiny, and walking through your 
geometry as you see it on the screen, or should you 
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the website.  
Additional copies of this book are also available through 
 
programs.  Contact the author at www.doubleswx.com.   
to discuss adding this presentation to your training 
company?  Are you a value-added reseller who would like 
author about dramatically improving productivity at your 
Are you a manager who would like to consult with the 
 
 
 
 
 
inspired to double your SolidWorks productivity. 
been entertained by this book, but informed, and above all 
Furthermore, it is my sincere hope that you have not only 
 
improve the way you design, and better your life. 
truly has the potential to increase your productivity, 
improve your productivity with SolidWorks.  This method 
I hope that this work can inspire you to dramatically 
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SolidWorks Reseller Training. 
department, or add his truly unique approach to your 
customized approach to transforming your design 
him via his website at www.doubleswx.com to discuss a 
approach to change the way your company works.  Contact 
He is available to bring his unique transformational 

 
informed and inspired. 
familiar characters, keeping his audience awake, amused, 
accents and impressions, he has filled his presentation with 
SolidWorks Productivity.  Using his natural talent for 
a fun,  one-man show to present How to Double your 
most engaging topic in the world.  Therefore, he developed 
communicate them effectively.  CAD training is not the 
It is one thing to develop such techniques, quite another to 
 
significantly improve the productivity of SolidWorks users.   
techniques, he has developed a variety of techniques to 
Based on efficiency-increasing production engineering 
 
package. 
performing robot reach studies within the basic SolidWorks 
design of complex moving mechanisms and methods for 
uses for SolidWorks, including advanced methods for 
curved surfaces.  He has pioneered a number of innovative 
automation cells to consumer products with complex 
His design experience includes everything from multi-robot 
 
founding principal of Stethour Ltd.   
Malcolm B. Stephens is a Professional Engineer and 
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