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7 - THE RIBBON CUTTING

“That’s impossible! It can’t be done.”
Trying to strum a few relaxing chords  on his  guitar 

late one evening, Kevin recounted over and over Jack’s 
words  earlier that day at work. “There’s  no way you’re 
going to get seven precision motors  packed into such a 
small space!”

Kevin’s engineering log book was  open on the floor 
slightly overlapping his  favorite music book. He tried to 
focus  on the song, but kept clutching his  instrument 
with both arms,  heavily distracted by the challenge of 
designing a computer-controlled flexible cutter for a 

1



new machine at work.
“Maybe he’s  right.” Kevin thought. “Or is Jack just 

trying to protect his baby, his machine?”
Kevin and Jack were engineers  at Banner Label. 

Banner specialized in producing high quantity adhesive-
backed labels  on large rolls  sold to scrapbook suppliers. 
Following printing,  each roll of labels  was installed on a 
reel-to-reel die cutting machine that cut just deep 
enough to sever the label face but not the backing. The 
unique thing about Banner cutters was that they seldom 
cut straight lines,  like the kind used on a sheet of self-
adhesive address labels. Banner was known for printing 
labels  with curved graphics and curved edges around 
the perimeter. For example,  the roll of test labels Kevin 
and Jack were using on their prototype machine had 
images of curved or wavy ribbons,  each individual label 
being a flat image of a ribbon waving in the breeze. 
Instead of a straight cut between each label, Banner 
tried to match the cut to the outermost shape of the 
graphic.
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Kevin pulled a small black object from his pocket 
and laid it on the floor. “There has  got to be a way to 
mount these one-inch wide motors  close enough to each 
other to control push-rods that are only three-quarters 
of  an inch apart. But how?”

“Kevin,” He remembered the conversation with his 
manager the week before. “I’m assigning you to work 
with Jack in taking the prototype cutting machine to the 
next level. You need to figure out a way to control the 
shape of the blade automatically from batch to batch or 
from roll to roll.”

Jack designed and built the reel-to-reel machine but 
it was Kevin’s  responsibility to design and build the 
automated cutter.

Within a couple days Kevin developed the basic 
concept. A thin steel blade about an inch wide, twenty-
thousandths thick, and about four and a half inches 
long. Bonded to one flat side of the blade were seven 
pivot blocks  for pushing and pulling on the blade. Kevin 
temporarily installed push rods to each pivot block and 
then provided a way to clamp the push rods so the 
cutting blade could be manually shaped and held in 
place during a test run. As the labels passed under the 
cutter,  the sharpened blade was hit from above, causing 
it to move a few thousandths of an inch downward, 
cutting the label face. 
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For the next three days Kevin struggled with the 
requirement to actuate and control the small rods. He 
filled page after page of sketches in his  notebook. Some 
ideas used mechanical links, some included little 
pneumatic (air) pistons;  he even drew an array of 
bicycle brake or shift cables, one for each rod,  to fan-out 
the actuated end from the controlled end. Occasionally 
he would go back and review the fundamental 
requirement to see if  he missed something.

“The plan is to push the seven control rods  with 
servomotors  controlled by a PC computer, thereby 
achieving the desired shape of  the blade.”

Kevin gripped his guitar pick more firmly than 
usual. “If we can do this, it will be a great 
accomplishment. It will reduce downtime. We won’t 
have to change the blade between batches. The 
operators can remove and replace label rolls,  enter a 
new batch number into the computer,  and cut the next 
batch with only a minute or two of  downtime.”

He looked out the window for a moment. “Besides, it 
would be great to prove Jack wrong.”
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He looked through his sketches again.
“The control rods are three-quarters of an inch 

apart,” he thought. “The servomotors  are one inch 
wide, too large to fit side-by-side to drive the control 
rods.”

He threw his pencil down on his  notebook creating a 
lead divot in the page.

“There is no way,” he thought, “without a lot of 
cables or something, to mount seven large motors 
closely together to drive rods that are three-quarters  of 
an inch apart.”

“My B-string sounds flat.” With his  left hand Kevin 
reached under and around the guitar neck and held the 
third string against the fretboard between the third and 
fourth frets. He repeatedly plucked the second and third 
strings,  paused to adjust the center tuning peg on the far 
side of the headstock, then returned to pluck the strings 
again.

“Whoa!” Kevin stopped plucking and rotated the 
guitar for a close view of the headstock. “Look at that,” 
he said out loud.

“There are six strings  on... oh, I’d say about three-
eighths inch spacing,  and they are being controlled by 
actuators that are separated by about an inch. The 
actuators are bigger than the spacing. That’s  exactly 
what I need.”

Kevin reached over the guitar and grabbed his 
engineering notepad and sketched...

“Darn, the led’s broken.”
He found another pencil and sketched the fretboard 
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and headstock including the six strings and tuning pegs.
“All I have to do is  offset the servomotors at different 

distances from the cutter,  like these tuning pegs,  and I 
should be able to control seven push rods that are only 
three quarters of  an inch apart.”

Kevin put his guitar quickly but carefully aside, and 
drew a sketch of the flexible die-cutter showing 
servomotors  spread out at an angle moving away from 
the blade.

Kevin smiled and thought,  “Why didn’t I see this 
before? There are a lot of instruments like this. The 
piano, and my mom’s autoharp have strings  stretching 
out to different lengths. Who would have thought I’d 
find a solution in a musical instrument. “

Kevin took a deep breath. “There are solutions to 
engineering problems everywhere.”
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(The next day)

“Jack!” Kevin called out before he could see if Jack 
was in his cubicle.”

“Slow down. What are you so excited about, Kevin?” 
Jack sat back in his  chair,  hands  clasped behind his 
head.

“I was playing my guitar last night and, ... well 
anyway,  I know how to drive closely packed rods with a 
string of motors.” Kevin plopped his  engineering pad 
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down on Jack’s desk.

Jack leaned forward slowly and examined Kevin’s 
sketch. “What happened here.”

“Oh I dropped my pencil...”
“It looks like you were playing darts  with your 

pencil.”
Kevin pointed to the sketch.
“Yes,  I see... Yah this  might work.” Jack 

acknowledged. “We may have to restrain the side-to-
side motion of the rods  so the longer ones  don’t buckle, 
but that shouldn’t be a problem.” Jack dropped his 
shoulders. “Way to go, Mr. Guitar Man.”

Kevin lingered in Jack’s cube, hands  on hips,  taking 
in the moment a little longer.

“Now that you know how to mount the motors 
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relative to the cutter,” Jack interrupted Kevin’s  delight, 
“how are you going to determine the commanded 
position of  each motor to achieve the required shape?”

Kevin squinted both eyes. “What are you talking 
about?”

“Well,” Jack picked up a copy of the label they were 
using to test the prototype machine. 

“Look at the shape of the ribbon.” Jack moved his 
pencil slowly along the long wavy edge of the ribbon. 
“When controlling the servomotors,  have you figured 
out to what position each motor should be driven to 
create this shape?”

Kevin scratched the top of his head. “Not yet. But I 
should be able to fit a mathematical curve along the 
ribbon edge and then move along that curve to find the 
position for each pivot block.”

“I’m not sure it’s  that straight forward. Sounds like 
another good engineering challenge,” Jack said,  “and a 
math problem as well.”

“I’ll lay out the servomotor support structure and 
mounting provisions today.” Kevin picked up his  book 
and left Jack’s cube. “I’ll get going on the curve fitting 
problem tomorrow.”

“By the way,” Jack called out over the wall,  “have 
you figured out how you are going to electrically 
connect and control the servomotors with the 
computer?”

“Not yet,” Kevin called back,  “but I plan to get 
options from Janet, our resident double-E (electrical 
engineer) in a day or two.”
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Kevin spent the rest of the day designing a mounting 
plate for the seven servomotors fanned out in a V shape 
just like on his guitar. For the prototype, Kevin chose 
large hobby servos used in remote controlled model 
airplanes. They were very inexpensive and easy to 
acquire. Each servo had a disc on the output that 
rotated to a precise angular position. He designed 
control rods to attach to the servo disc on one end, and 
to the cutter blade pivot blocks on the other end.

Kevin asked one of the engineering CAD (Computer 
Aided Design or Drafting)  designers to complete the 
design so the servomotors and cutter assembly would fit 
over the top of  the label cutting board.

“Now, what shall I work on next?” Kevin thought. “I 
have to figure out the electrical interface between the 
controller and the servomotors. I also have to develop 
the math and write the software to drive the servomotor 
to positions  that will shape the cutter as close as possible 
to the desired shape. I’d better figure out the electrical 
interface first in case we need to purchase something. I 
can work on the math and software while the items are 
on order.”

“Janet.” Kevin found Janet out in the loud printing 
area looking into a machine control box while holding a 
schematic. “I need some ideas on how to interface and 
control a large number of  small servomotors.”

“Kevin,” Janet removed an ear plug from one ear. 
“Will you hold this  schematic for a minute while I...” 
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Janet reached into the cabinet with a small screw driver. 
“Kevin, stand back a little. You’re blocking the light.”

“Oh, sorry.”
She adjusted a small device on a circuit board while 

watching a voltmeter that was teetering on top of the 
cabinet. “There. That should do it. I don’t know why 
the maintenance technician couldn’t fix this last night. 
The instructions  are right here in the maintenance 
manual.”

Janet closed the control box and retrieved the 
schematic from Kevin. “Okay. Now what were you 
saying about servomotors?”

Kevin pulled a servomotor from his pocket.
“That’s  the smallest motor I’ve seen around here,” 

Janet said.
“Actually, it’s  one of the largest hobby motors 

available for remote controlled airplanes,  boats, or cars. 
It’s a pulse-width-modulated (PWM) device and...”

“Yes, I know.” Janet interrupted. “I have a model 
airplane. Many servo systems use that control 
technique. There are three wires  going to the motor. 
One is  a DC voltage source, one is electrical ground, 
and the other is the PWM signal operating at 50 hertz.”

“As I understand it,” Kevin said,  “the signal is  a DC 
square wave. The controller, or receiver in the case of 
an airplane, sends a square wave to the motor at a 
relatively constant frequency while varying the pulse 
width depending on the desired servomotor angular 
output.”

“Thats right.” Janet confirmed squinting one eye. 
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“You’re pretty smart for a mechanical engineer. These 
servomotors  have a variable resister or potentiometer 
inside mounted to the output shaft to measure the 
angle. There is  also an onboard integrated circuit chip 
that compares the desired angle with the actual angle. If 
there is an error,  the chip increases or decreases the 
pulse width to the motor to drive it in the direction 
needed to reduce the error to zero. It’s a first-order 
servo.”

Kevin hadn’t heard that term in a while.
“That means  the commanded speed is  proportional 

to the error.”
“I remember. The greater the error, the greater the 

speed.” Kevin repeated. “So, how do I generate a pulse-
width-modulated square wave in a PC? How do I 
control these servomotors from the computer?”

“Well,” Janet said, “what options have you 
considered? Have you looked online for plug-in PC 
circuit boards that will do this?”

“Not yet. I thought maybe you could save me a little 
time.”

“Why did you decide to use a hobby servo? Why 
don’t you go to a larger servo like these?” Janet pointed 
at some large motors on a press  machine as they 
walked. These companies make motors and controllers 
that are already tuned to work together.”

“No. I can’t use big motors  like that.” Kevin opened 
his notebook and laid it on a closed toolbox. “Look, I 
need to individually drive seven rods that are really 
close to each other. Besides, I don’t need that much 
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force or torque.”
Kevin laid the hobby servo on top of the sketch 

aligned with one of  the motors drawn on the page.
Janet stood silent,  looking at the drawing. She looked 

up and across the factory at a printing machine some 
distance away. Then she looked back down at the paper. 

“Come with me.” Janet walked toward a machine. “I 
wonder what kind of device the designers used to 
increase or decrease the flashing speed of the status 
light on that machine?”

“What did you say?” Kevin said as they got closer to 
the machine.

Janet looked at the control panel then yelled. “That’s 
it! You could use a counter-timer chip.”

“Please explain.” Kevin cupped his hands behind his 
ears.

“See this switch? When you put it in the Standby 
position, the light tower on the top flashes  slowly. But 
when the machine is running it flashes  faster. I bet they 
used a counter-timer chip. Let’s go to my desk and I’ll 
show you,” Janet said removing the ear plug from her 
other ear.

Janet sat at her desk and typed “counter timer 
integrated circuit” into her search engine. “Here it is. 
9513!”

“What’s a 9513?” Kevin asked.
“It’s  an integrated circuit made by AMD™ or 

Advanced Micro Devices, that has  a couple countdown 
buffers  and a flip-flop on the output. The electrical flip-
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flop circuitry on the output creates a ...”
Janet looked at Kevin’s face and raised an eyebrow.
“Go on, I’ve worked with buffers, registers  and flip-

flops before.”
“The 9513 creates a square wave. The output is 

either high or low, five volts  or zero,  for example,  just 
like a square wave. The chip is designed to flip (or flop) 
when the countdown buffers or registers hit zero,  then it 
repeats with a full register count again. There is  a 
register for the high state counts,  and a register for the 
low state.”

“I think I see where you are going.”
“So what you do is  this,” Janet continued. “From the 

computer or controller,  you command a different 
integer value into each register. The chip counts from 
that number down to zero at a known countdown rate 
then flips  the output from low to high. It then counts 
down from the other register and flops  back from high 
to low. By putting different values  in each register, you 
can create a pulse-width-modulated square wave of any 
frequency or pulse-width you want.”

“Awesome.” Kevin said but his brow quickly 
furrowed. “Do I have to design a circuit board to mount 
seven of these integrated circuit 9513s  on, or is there a 
company that makes a PC interface board with several 
chips already on it?”

“That could be a problem. I know you can get a PC 
expansion board that will mount on a PC bus  with five 
9513s on it, but I don’t know about seven.”

“Five is kind of  an odd number,” Kevin said.
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“You could buy two boards.” Janet scrolled through 
the options  in the catalog. “Do you need to control all 
seven motors at the same time, simultaneously?”

“Of  course.”
“Okay then. Let’s  search for boards  that have 

multiple counter...”
“Wait.” Kevin thought out loud. “The reason to 

have these motors is  to quickly reshape the cutter and 
shorten the batch change time. I expect the batch 
change to be about a minute or two while the label rolls 
are changed.”
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“A minute is  a long time,” Janet said. “Why don’t you 
use one 9513 and a multiplexer?”

Kevin looked at Janet. His  eyes moved back and 
forth as  he mumbled the word, ‘multiplexer.’ He then 
nodded.

Janet continued,  “Send one PWM signal sequentially 
through the multiplexer to one of the seven motors at a 
time, one right after the other. The 9513 chip even has 
several digital output signals you can command from 
the computer that can be used as  selector bits to switch 
the demultiplexer.” Janet typed on her keyboard again. 
“Here it is,  75154 demultiplexer.” Janet drew a diagram 
showing the signal paths  from the 9513 to the 75154 
and on to each servomotor. “Do you think this will 
work?”

“I don’t see why not.” Kevin said. “There might be a 
problem pushing and pulling on the flexible blade with 
just one motor at a time, creating high bending 
moments in the blade and high forces in the rod.”

Kevin tapped his  pencil on his notepad. “But I 
suppose we could sequentially reposition all seven 
motors  a small distance—say 10% of the desired 
distance—then run through them again and again until 
all motors are at the final destination. A minute or two 
should be plenty of  time to do all that.”

“If it doesn’t work with the multiplexing, you can 
purchase two 9513 boards  totaling 10 counter-timers, 
giving you three spares.”

“Thanks Janet. You’ve made my day.”
“No problem. Just tell my manager about it before 
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the next salary review.”

For the next couple days, Kevin and Janet worked 
out the details  of the servomotor driver,  then got the 
parts on order.

Kevin then turned his  focus to the mathematics and 
software necessary to control the shape of  the cutter.

“Hey Kevin.” Jack leaned into his  cubicle. “I heard 
from Janet that you’ve got the electronics worked out for 
the flexible cutter servos.”

“Yes, she’s pretty smart,” Kevin said.
“I heard that.” Janet called out from a few cubes 

away.
Kevin lowered his  voice while continuing to write 

equations in his engineering notebook. Several blocks of 
calculations were crossed-out. A few textbooks were laid 
open around his desk. “She knew all about integrated 
circuits and how to make a controlled square-wave.”

“So,  it looks  like you’re now working on the math?” 
Jack observed.

“Yah. I’ve been doing some research and...” Kevin 
gritted his  teeth and looked up at Jack. “Do you have 
time to listen to my approach?”

Jack quickly sat in the guest chair in Kevin’s cube.
“Why don’t we go into the conference room?” Kevin 

said grabbing papers,  a thin metal ruler,  and a couple 
books from his desk.

Jack closed the door while Kevin erased the 
whiteboard in the conference room.

“Okay, for a given label, we need to drive the seven 
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motors  to positions that will cause the blade to take on 
the desired shape. Our shape is pretty simple.”

Kevin drew axes  for an x-y graph, then in the 
positive quadrant (upper right), he drew a wavy 
horizontal curve like the long side of the wavy ribbon. 
He then carefully marked seven equally spaced points 
along the curve using heavy dots.

“This curve represents the desired shape of our 
cutter blade. These points represent the seven places 
along the curve where the control rods  are attached. 
Each point is exactly three-quarter inches apart along 
the arc of the curve, just like the pivot points that are 
bonded to the blade. We need to determine the Y value 
at each of these points because that’s how far the 
servomotors need to move.”

Jack stared at the board, pinching his chin between 
his thumb and forefinger.

Kevin continued.
“The first thing we need to do is approximate this 

desired curve with a mathematical function, then find 
the actuation points  along that curve, the dots. Since 
our curve is  pretty smooth and it only has one concave 
downward part and one concave upward part,  we can 
estimate it with a third-order, or cubic polynomial.”

Kevin then marked four points along the same curve 
using little squares, then wrote

y = a + bx + cx2 + dx3

on the board.
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“Using this  equation, and the coordinates of these 
four points,” Kevin pointed at each point, “we can use 
simultaneous  equations  or vector arithmetic to 
determine the coefficients a, b, c, and d.”

“As I recall,” Jack said, “fitting a curve through four 
points involves determinants and inverted matrices.”

“Yes, but it’s  a pretty straightforward mathematical 
procedure.” Kevin patted a math-book on the table. 
“I’m not too worried about it. I’m sure I can write the 
software code for that part.”

This  time Kevin pointed at a textbook on the table 
titled, Numerical Methods.

“Now, in order to move each servo to the right 
position, we need to know what the X and Y values are 
at each control point or pivot block on the blade.”

“Why do you need to know the X values?”
“Well,  you’re right. All I really need is the Y value for 

each actuator.”
Jack stood up and walked to the board. “You already 

know that each actuator is three-quarters  of an inch 
apart along the x-axis.”

Kevin shook his head but listened as Jack continued. 
“Why can’t you just plug those X values  into the new 
polynomial and use the resulting Y value at each of 
those points?”

Kevin picked up the ruler and flexed it. “Because 
when the spline bends,  the attach points are no longer 
at the same spacing in the X direction,  along the x-axis, 
that they were when the spline was flat. When the spline 
is flexed and bent,  the actuation points are actually a 
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little closer when projected on the x-axis.”
Kevin waited for Jack’s  response, flexed the ruler 

again, then pointed it at Jack.
“I get it.” Jack said. “So what’s your problem?”
Kevin picked up his  calculus book and held it to his 

chest. “The relationship between distance along a curve 
and x-y coordinates  along the curve is  given by the 
classical arc-length formula.” (classical refers to the time 
period)

“Then use that formula,” Jack said.
“The problem is, the formula gives the arc length as 

a function of incremental changes  in X and Y along the 
curve. It’s an integral where arc length

L = ∫ (ds)

and ds is a function of  X and Y.”
“I still don’t see your problem. You know how to use 

calculus.”
“For my problem, I need the opposite. I need 

incremental changes in X or Y given a specified arc 
length. I need to invert or solve this  complicated 
equation for X and Y. It has the Pythagorean theorem 
in it. Integrating one over the square root of something 
is difficult.”

“That could be a problem. You better dig into your 
calculus book some more and see how complicated it is 
to invert the arc-length formula.”

“I’ve been searching. I’ve been on the internet 
searching university websites looking for course notes 
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and other papers where mathematicians  may have 
solved this problem.”

The room fell silent as Kevin and Jack studied the 
board and thumbed through textbooks. Jack looked 
through the table of  contents of  Numerical Methods.

“Look. During a batch change, we have plenty of 
time to perform calculations. Can’t you use a trial and 
error approach, an iterative method or find the roots of 
the equation or something like that?”

“Hm.” Kevin thought for a moment. “Well,  I could 
estimate the X value, plug it into the arc-length formula 
and get the approximate length, then if it’s  too big,  I’ll 
reduce X and try it again.”

“That’s  what I’m talk’n about. Write a routine to 
solve for X.”

Kevin pressed his  lips together. “I’d rather have a 
more direct calculation to keep the software simple.”

“Okay,” Jack said, “but I know you’re pretty good 
with software programming so...”

“If there isn’t a closed-form solution,  then I’ll write 
an iterative routine to solve for each X given each arc 
L.”

“I’m impressed with your determination. Or is  it 
stubbornness?”

“Finally.” Kevin held the small servomotor in his 
hand and pointed at the output disc. “Since each 
actuator has a rotary output, we need to convert from 
linear distance Y to rotational angle θ (theta)  The 
software is actually required to command the angle θ. A 
simple trigonometry relationship will work.”
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Kevin wrote 

δy = R sin(θ) 

on the board, and then solving for θ, he wrote 

θ = sin-1 (δy/R).

“I recognize that equation,” Jack said. “I’m 
impressed. Now,  I’ve been wondering. What language 
do you plan to write the software in?”

“Either C++,  Java®,  or Visual Basic®. I’m 
comfortable in all three.”

“I confess,” Jack said. “Between your math,  software, 
and science expertise, oh, and music,  and Janet’s 
electrical engineering, I’m excited to see,  and hear,  the 
blade tapping away at the labels  moving through my,  I 
mean our machine.”
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For days, Kevin worked diligently on the software, 
running numerous test cases and making adjustments to 
optimize the cutter shape, making it as  close to the 
desired ribbon shape as possible.

A few weeks later,  at the ribbon cutting ceremony for 
the new machine, Jack,  Janet,  and Kevin received small 
gifts, and certificates  of appreciation. In the upper 
corner of each certificate was placed a ribbon label,  cut 
from the very machine they created. On each ribbon 
was written, “A cut above the rest.”

Mentor Discussion and Exercises

In The Ribbon Cutting, three engineers  cooperated 
to create an amazing machine that would automatically 
cut curved shapes between scrapbook shapes. Kevin, 
Janet,  and Jack are just like real product development or 
industrial engineers working together to solve 
challenging and important problems.

1. Did you notice any differences in personality 
between these three engineers? 

2. What about differences in academic training? 
3. Was this diversity a good or a bad thing? 
4. How productive would Kevin have been had he 

worked in isolation? 
5. What contributions did Janet and Jack make?

Engineers  are often faced with difficult problems  to 
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solve. Kevin took some time to enjoy his favorite 
musical instrument,  enjoying the art of music to rest his 
mind. 

6. How did his  love of music and art play a role in 
finding an engineering solution? 

7. Can you think of other things in the world around 
us that have multiple motors  or actuators packed 
into tight spaces? 

8. How would you have solved the problem of driving 
a flexible spline commanded by a computer? 

9. Sketch your potential solutions? 
10. Can you think of  a non-electric motor solution? 
11. Is there a pneumatic, hydraulic,  or chemical 

solution? 
12. How did Kevin communicate his solution to Jack? 

In order to select the right motor size,  Kevin needed 
to address the science of the device. He had to 
determine the forces and stresses on the flexible blade 
and on the push rods  to make sure they didn’t break or 
buckle. He looked around and drew upon his 
knowledge of hobby servomotors  to select something 
that would work for the prototype machine.

13. What problem was  Kevin trying to solve when he 
spoke to Janet, the Electrical Engineer? 

Even though Kevin had fundamental training in 
electrical engineering principles,  Janet had more 
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depth and background because of her training and 
experience (and her hobbies). The method they 
needed to create multiple square waves was  not 
obvious to either engineer at first,  but by looking 
around at other equipment,  Janet reflected on how 
things might work and was able to consider new 
potential solutions.

To write the software code for the flexible cutter, 
Kevin needed to understand mathematics,  specifically, 
algebra, trigonometry, and even calculus. 

14. Did he have to remember everything he learned in 
school? What did Kevin use to help him remember 
his academic training? 

15. Where did he look for solutions? Who did he talk 
to?

Mathematics  is an important tool for the engineer. If 
a math problem seems hard,  you will want to promptly 
ask for help,  either as a student,  or engineer like Kevin 
did in asking Jack to listen while he talked through his 
problem or solution.

Finally,  learn to sketch. Learn to draw and 
communicate your ideas on paper, on the whiteboard, 
on the computer,  or on your digital device. Having the 
ability to draw, draws others toward your abilities and 
promotes even more ideas and creativity.
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SYNOPSES OF OTHER ENGINEERING 
STORIES

In Get a Grip, a young engineer is  astonished to be 
assigned to an experienced team responsible for developing 
critical automation in the manufacture of smart phones. She 
travels  with the team on a foreign customer visit, participates 
in creative concept generation, and helps  the team through 
difficult setbacks and technical problems.

In The Orbital Mechanic, a solar flare knocks  a space 
probe off course endangering a costly mission. A simple  
solution comes  just in time from an unlikely source to save 
the spacecraft. In this  story, learn how engineers  use science, 
math and physics  to get spaceships  from Earth out to distant 
planets and beyond.

In Foot Notes, an engineer is  faced with the daunting 
task of inventing a cost effective foot scanner in a short 
amount of time, driven to search for and consider possible 
solutions, taking clues from the near and far, the past and 
present, the people and objects  all around. After much effort, 
old impractical perceptions  are pushed aside by new 
achievable techniques.

In Quick Step, an engineering team is  required to create 
a way to make customer arch supports  (orthotics) in 30 
minutes. They face hurdle after hurdle as  they try to find an 
answer to a fundamental friction problem. In the end, after 
much frustration, determination and creativity, they stumble 
onto a completely different yet very elegant approach.

In Cutting Edge, a student engineering team wins a bid 
to develop an automated synthetic diamond cleaning 
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(blasting) machine. They familiarize and immerse themselves 
in customer needs, write specifications, research similar 
equipment, brainstorm solutions  and evaluate their options. 
They experience the pain of unforeseen problems  and the 
thrill of success  looking externally and internally to find 
answers to complex questions.

In Speed Reader, two engineers  have been working 
hard for weeks  to prepare for and demonstrate the capability 
of their design. On the Friday of their last week of testing, 
the customer is  not fully satisfied, launching the engineers 
into a last minute creative mode to find a quick and reliable 
solution, and to save their weekend plans.

In The Ribbon Cutting, three engineers  work to create 
a complex system, a cutting machine with a blade that 
automatically morphs  into shapes  needed for unique 
products. Ideas  and solutions  are found all around them, in 
their hobbies, in other machines, in books  and online. Their 
specific talents  unite as  they help each other move their 
company forward. 

Use the following key words to search for additional 
Engineering Stories.

“Hardman” AND “Engineering Stories”
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