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I found an interesting piece this week about a voucher 
program CompTIA is running in California. I thought I 
would share it with you, as it is a different approach to 
getting kids into the field. 

As anyone who has worked in IT knows, certifications 
are key to a successful career. The earlier someone can 
obtain them, the better equipped they'll be to meet the 
demands of the cybersecurity workforce. However, cer-
tifications are expensive and the process to earn them is 
complicated. A new partnership between the California 
Cyberhub and the Computing Technology Industry As-
sociation (CompTIA) is already streamlining the process 
and opening up certifications to middle and high school 
students across California.

The vouchers allow students to obtain CompTIA IT 
Fundamentals certification by watching free video train-
ing on ITProTV and completing exercises on virtual ma-
chines through Practice Labs. The entire program is free 
to schools and other organizations that apply exam proc-
tors through the California Cyberhub, thanks to funding 
from the California Community Colleges Information Com-
munication Technologies and Digital Media sector.

The founder of the voucher program is Steve Linthi-
cum. He has a strong relationship with CompTIA and 
negotiated a partnership with CompTIA, ITProTV, and 
Practice Labs while attending the CompTIA Academy 
Partner Program Summit last summer.

One of the voucher program’s students is Christian 
Pinkston. He was nervous before an exam he took re-
cently, but not in the way you might expect. Rather than 
studying for history or chemistry, he was preparing to 
take a CompTIA IT Fundamentals certification exam.

"It was a lot of focused 
studying in class, in groups, 
and long nights staying up 
so when the day came it 
was going to pay off," he 
said. "The test itself was 
very nerve-wracking and in some ways scary, but the feel-
ing you get when you pass is amazing."

Pinkston came close to dropping out of high school 
before he found technology. His teacher, California Cyber-
hub Community Manager Donna Woods, witnessed the 
transformation as he discovered his future in IT.

"He had given up, but we found where his strengths 
were and worked with those abilities," Woods said. "He 
literally jumped out of his seat when he found out that he 
passed the exam."

Establishing the importance of certifications early on 
is essential for getting students to buy into the idea that 
they are important for success in IT and cybersecurity. In 
fact, certifications can lead to a high-paying job that does 
not require a college degree—especially when combined 
with apprenticeships and other professional experience.

"Entry-level positions do not require an associate or 
bachelor's degree. Students entering this career path 
can obtain additional higher-level certifications through 
courses offered by California's community colleges," 
Linthicum said.
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the news report
vanessa revelli 

vanessa@techdirections.com

register Now  
for the Exploravision Competition 

Toshiba and the National Science Teachers Associa-
tion (NSTA) are kicking off the 27th annual Toshiba/NSTA 
ExploraVision competition, officially opening registration 
for entries. The ExploraVision program, sponsored by 
Toshiba and administered by NSTA, tasks students to 
use problem solving, critical thinking, and teamwork to 
imagine solutions to real-life issues. Participants will have 
a chance to win a number of prizes, including $10,000 U.S. 
Series EE Savings Bonds (at maturity). Registration is now 
open until Feb. 8, 2019 at ExploraVision.org.

In the ExploraVision competition, teams of two to 
four students research scientific principles and current 
technologies to design innovations that could potentially 
come to life 20 years from now in response to a problem 
facing our world. Teams are aided by a teacher and an 
optional mentor as they simulate real scientific research 
and propose how they might execute their ideas. Semi-
finalist teams then create mock websites and prototypes 
to bring their concepts to life. Last year’s winning ideas 
ranged from projects on innovative disease prevention to 
innovations that provided artificial intelligence support 
for farmers.

Since the program launched in 1992, ExploraVision has 
helped nearly 400,000 students across the United States 
and Canada to cultivate a life-long passion for science, 
technology, engineering, and mathematics (STEM). The 
competition is also used by teachers to engage and excite 
students about the science and engineering practices 
found in the Next Generation Science Standards. By par-
ticipating in ExploraVision, students must ask questions, 
plan and carry out investigations, and analyze and inter-
pret data. 

“Toshiba is proud to sponsor ExploraVision and to 
partner with NSTA to bring STEM education to students 
throughout North America,” said Noriaki Hashimoto, 
Chairman & CEO, Toshiba America, Inc. “In its 27th year, 
we know that ExploraVision will continue to inspire cre-
ativity in its participants. We are thrilled to again provide 
the world’s young STEM visionaries the opportunity to 
push themselves and develop the skills necessary to 
make their ideas a reality.” 

“Every year, the students who participate in the Ex-
ploraVision competition bring enthusiasm and inspiration 
to their schools and communities,” said Dr. David Evans, 
Executive Director, NSTA. “Students not only explore the 
issues that affect our world, but are given a platform to 
develop solutions to tackle these issues. We have been 
impressed by the scope and impact of the projects com-
pleted over the past 27 years and the number of projects 
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that presaged actual innovations. We 
are looking forward to seeing what 
the next year of submissions will 
bring.”

All first- and second-place national 
winners will receive an expense-paid 
trip for themselves, their parents/
guardians, teachers, and mentors to 
Washington, DC, for a gala awards 
weekend in June 2019. 

For a brainstorming sheet to help 
students decide what problem their 
team will try to solve, visit https://
www.exploravision.org/sites/default/
files/Brainstorming%20reference%20
doc.pdf.

Teachers looking to add project-
based learning to their classrooms can 
visit https://www.exploravision.org/
lesson-plans-for-teachers to receive 
free downloadable STEM lesson plans.

To register for the 2018/2019 com-
petition, visit www.exploravision.org. 
Follow ExploraVision on Twitter at 
@ToshibaInnovate and Facebook at 
www.Facebook.com/ToshibaInnova-
tion for updates on the program.

Krystal Foundation opens 
School-Grant window for 
2018-2019 academic year 

The Krystal Foundation is ac-
cepting applications for grants sup-
porting local enrichment programs 
in science, technology, engineering, 
art, and mathematics (STEAM) as 
well as music, sports, and culinary 
arts. Sponsored by The Krystal Com-
pany, the Foundation has awarded 
over $78,000 in grants to 37 schools 
across Krystal’s 11-state footprint 
in the southeast since its inception 
in 2016. The current grant window 
extends to October 1 with award 
recipients to be announced on Octo-
ber 22. “We’re committed to support-
ing students, families, and schools 
in Krystal communities,” said Sloane 
Perras, president of The Krystal 
Foundation and Krystal’s chief ad-
ministrative and legal officer. “We 
want to give back to the teachers and 
schools that are making a meaning-
ful difference for the children of our 
customers and employees. It’s part 
of our corporate DNA.”

In March, the Krystal Founda-
tion provided Chattanooga-based 
Cleveland Middle School with grant 

funding to help students combine 
virtual reality (VR) and augmented 
reality (AR) to create lifelike learning 
experiences that are both immer-
sive and interactive. Previous grant 
award winners include Leroy Massey 
Elementary School in Summerville, 
Georgia, funding iPads and Sphero 
robots to assist students in applying 
hands-on coding skills, and Lanier 
Elementary School in Tampa, Florida, 
helping to create math, arts, music, 
culinary, science, gardening, and 
technology leadership clubs.

Vanessa Revelli is managing editor 
of techdirections.

Krystal will open a second grant 
window from November 1-December 
31, 2018 and will announce those 
award recipients in 2019. Teach-
ers, principals, school faculty, PTO/
PTA groups, and other K-12 school-
affiliated organizations are all eligible 
to apply.

Those wishing to apply for a grant 
may do so by visiting thekrystal 
foundation.com. 
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alan pierce 
pierceaj@techtoday.us; on Twitter @ TechToday_US

technology   today

Scientists tell us that global warm-
ing is happening because of the ever-
increasing amount of greenhouse 
gases that have been pumped into 
our atmosphere since the start of the 
industrial revolution. Greenhouses 
gases trap heat in our atmosphere 
in much the same way that the win-

dows of your car trap heat inside 
your vehicle on a sunny day. 

Figure 1 shows the percentage of 
the different greenhouse gases that 
entered our atmosphere in the U.S. in 
2016. To slow down global warming, 
it is important to reduce all green-
house gases, as you can see from the 

chart, especially 
carbon dioxide 
(CO2).  To reverse 
global warming 
we need to physi-
cally start removing 
greenhouse gases, 
especially CO2, from 
our atmosphere.

A new technolo-
gy that can convert 
carbon dioxide from 
our atmosphere 
into synthetic fuels 
has been developed 
under the leader-
ship of David Keith, 
a professor of ap-
plied physics at 
Harvard’s School of 

Engineering and Applied Sciences. 
The engineering systems that were 
developed are a combined effort of 
teams from Carnegie Mellon Univer-
sity and the University of Calgary in 
Alberta, Canada. Bill Gates is one of 
the private investors that has helped 
fund this entire project. 

The company that David Keith 
and his colleagues founded to take 
this beyond a university laboratory 
proof of concept is named Carbon 
Engineering and they have built 
a fully functional test facility in 
Squarmish, British Columbia, Canada 
(Photo 1.)

Carbon Engineering’s test facility 
has proven it is possible to capture 
CO2 from the air and turn it into a 
fuel that can replace fossil fuels. 
They are recycling carbon dioxide 
back into different fuels thereby 
reducing the amount of this green-
house gas in our atmosphere. The 
test facility has proven that their 
process can create fuels in mega 
quantities from water and air us-
ing electricity that only comes from 
renewable sources. 

This is the first time that CO2 has 
been captured and recycled back 
into a fuel on an industrial scale. Car-
bon Engineering has created an in-
dustrial life cycle for carbon dioxide 
that parallels the natural world’s life 
cycle where photosynthesis is used 
by green plants to convert CO2 into 
carbohydrates and oxygen, which 

Converting Carbon dioxide from our atmosphere  
into Synthetic Fuels

Fig. 1—Environmental protection agency graph shows 
that approximately 81% of the greenhouse gas in our 

atmosphere is carbon dioxide.

photo 2—the giant fan in the center of the air 
contactor sucks in the air so other parts of the 
facility can separate out the Co

2
 for processing 

into synthetic fuels.
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photo 1—Carbon Engineering has built a fully functional pilot
plant in Canada that is now converting Co

2
 into synthetic 

fuels.
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in turn is used by animals to sustain 
their metabolic needs and produce 
CO2 which the plants need to con-
tinue running the cycle.

Carbon Engineering’s process 
begins with Direct Air Capture (DAC). 

Here the company uses giant fans 
to pull in the air (Photo 2), and then 
a special chemical solution to pull 
the CO2 out of the air that they have 
captured. Once most of the CO2 is 
removed from the air, the air is re-
leased back into the atmosphere. 
In a two-step process the CO2 that 
they collected is made ready for easy 
storage for later conversion into syn-
thetic fuels (Photo 3.) The different 
liquids they use in all the different 
processes are part of a closed loop 
system and they are never released 
into the environment.  They per-
fected their CO2 capturing process 
in 2015. 

The next step in their conversion 
process combines hydrogen, which 
they create by the electrolysis of 
water, with the CO2 to produce their 
synthetic fuels. Their process can 
produce fuels that match the needs 
of cars, buses, and even airplanes.  
The pilot proof of concept that it was 
possible for the company to create 
the different types of fuels that could 
meet the needs of different types of 
engines was completed in 2017. 

What is most significant about 
their 2017 achievements is they have 

proven that their technology can pull 
a million tons of CO2 out of the air a 
year and turn it into different fuels. 
Also, they can produce their syn-
thetic fuels in the quantities needed 
to start weaning us off fossil fuels. 

For this to happen, this technology 
would need to be adopted and com-
mercially deployed throughout the 
world. Their goal is to spend the 
next three years determining that the 
pilot facility can be scaled up into 
full-size production facilities. If they 
do reach all their targets, they hope 
to start building plants all over the 
world where each one can produce 
2,000 barrels of fuel per day. 

Exhaling or absorbing CO2 is part 
of the life cycle of most living organ-
isms that inhabit our planet. Carbon 
Engineering envisions a new life 
cycle for the carbon dioxide that our 
engines of industry release into our 
atmosphere, one where the CO2 is 
captured and turned back into fuels. 
This Carbon Engineering YouTube 
video can further your understand-
ing of their process. www.youtube.
com/watch?v=mG9FZ9zqOdo.

taking it a Step Further
1. What existing technologies are 

already in use that reduces the pro-
duction of greenhouse gases?

2. Scientists and engineers are 
working on other methods to turn 
CO2 into food (artificial leaf) or just 
scrub it from our atmosphere and 
sequester it somewhere safe. Work-
ing in teams, research the different 
possible solutions to global warm-
ing.    

photo 3—the 
reactor is one of 
the many ma-
chines that helps 
process and 
convert the Co

2
 

into a fuel.

c
ar

bo
n 

en
gi

ne
er

in
g

Alan Pierce, Ed.D., CSIT, is a tech-
nology education consultant. Visit 
www.technologytoday.us for past col-
umns and teacher resources.
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Dennis Karwatka is professor emer-
itus, Department of Applied Engineer-
ing and Technology, Morehead (KY) 
State University.

dennis Karwatka
dkarwatka@moreheadstate.edu

technology’s past

Some popular television pro-
grams feature ordinary people bring-
ing in antique items for evaluation. 
They often include 
clocks, paintings, fur-
niture, and Rookwood 
pottery. Rookwood 
vases are moderately 
sized containers with 
unusual glaze color-
ings. Maria Long-
worth Nichols Storer 
started the Cincin-
nati company in 
1880. It was the first 
female-founded manu-
facturing company in 
America and became 
a world renowned 
business. Its vases, 
decorative tiles, and 
other products ex-
hibit an elegant simplicity.

Maria Longworth was born in 
Cincinnati in 1849. She and three 

siblings grew up in one of the city's 
wealthiest families and she had all 
the trappings of life that money 

could provide. 
Her father had a 
large collection 
of artwork, and 
private tutors 
encouraged Long-
worth's interest 
in painting and 
pottery. 

She married 
George Nichols 
when she was 19 

and soon after 
entered the 
Art Academy 
of Cincinnati. 
She and Nich-
ols had two 
children. Long-
worth became 
skilled at painting pottery before 
firing in the academy's kilns. Her 
earliest works were displayed at the 
Women's Pavilion of the 1876 Ameri-

can Centennial 
Exposition in 
Philadelphia.

Longworth 
was particu-
larly interested 
in glazes and 
in 1879 helped 
finance a spe-
cialty kiln at a 
local pottery 
shop. She had 
unfired pieces 
made to her 
specifications 
and painted 

them with her experimental glazes. 
The talented Longworth estab-

lished Rookwood Pottery the fol-
lowing year in a renovated school 
building. Its name came from the 
15-acre estate where she was raised. 
Her father had named it Rookwood 
because of the many crows (also 
called rooks) that roosted in its 
trees. 

Longworth's pottery business be-
gan with just a few employees whom 
she encouraged to use new ideas to 
create fine art. Rookwood's products 
were sold locally and at upscale 
outlets in Boston, New York, and 
other cities. At the time, American 
pottery was considered unrefined 
and Longworth aimed to change that 
perspective.

She spent much of her time devel-
oping new glazes and techniques for 
applying them. Longworth received a 
patent in 1887 titled Manufacture of 

Pottery that dealt with her improved 
glazes. She and her artists used tradi-
tional brushes as well as an airbrush 
they called the "mouth atomizer." 
It gave each product a unique indi-
vidual look. 

One of Longworth's personally 
designed pieces was her 1882 Alad-
din Vase. It was the largest under-
glaze decorated vase in America 
and its large 18" diameter made it 
technically difficult to produce. That 
same year, a grouping of her work 
won a top prize at the Tenth Cincin-
nati Industrial Exposition. Through 

Maria longworth Nichols Storer and rookwood pottery

above, an aladdin vase

right, a Black iris 
vase, which sold for 

$350,000 in 2004

Maria longworth

the rookwood pottery factory
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1883, the company had sold about 
200 pieces.

Longworth won a gold medal at 
the 1889 Paris Exposition, her high-
est artistic achievement and a sur-
prise to European potters. The award 
altered the way American ceramics 
were viewed and provided a major 
boost for Rookwood Pottery. 

It was about this time that Long-
worth had a large factory built a few 
miles away and production expand-
ed. Her husband had died in 1885 
and she married Bellamy Storer the 
next year. He was elected to the U.S. 

Congress in 1891 and 
Longworth found it 
necessary to reduce 
her efforts at the 
company. She eventu-
ally transferred own-
ership to others. 

A 1900 Black Iris 
vase is the most valu-
able piece Rookwood 
Pottery ever pro-
duced. It sold in 2004 
for over $350,000. 

The company 
began making deco-
rative flat tiles in 
1902 for household 
and public interiors. 

Their tiles adorn walls at Grand Cen-
tral Terminal in New York City, the 
Guardian Building in Detroit, and the 
Monroe Building in Chicago. Rook-
wood Pottery is still in business in 
Cincinnati.

Longworth's second husband was 
appointed ambassador to Austria 
in 1902 by president Theodore Roo-
sevelt, a family friend. She lacked 
political insight and persistently 
lobbied the president on behalf of 
certain individuals. Her husband lost 
his ambassadorship partly because 
of her activities. They relocated to 
France where Longworth died in 
1932. 

References
Boehle, Rose Angela. (1990). Maria 

Longworth—A biography. Landfall 
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More Than Fun Answers

does anybody really Know what 
time it is?

1. 52 – x2 + x = 10 does not yield 
just the number 7. When you solve a 
quadratic equation, there are two solu-
tions: –6 and 7.

2. 3(π – .14) does not equal 9. π 
does not equal 3.14 but continues 
infinitely 3.14159....

let’s rock!
Paul plays the guitar, John plays the 
drums, and George plays the piano.

a Glass Menagerie?
There are 22 birds and 14 beasts.
Let A = number of birds and B = the 
number of beasts.
Then A + B = 36   and   2A + 4B = 100

transportation technology inventors 
1. F
2. J
3. D
4. C
5. H

6. A
7. B
8. E
9. G
10. I

www.techdirections.com/
posterstech.html

800-530-9673 x300

Electricity Pioneers 
Posters!

Only $12.95 each!
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T
HE latter part of the 19th 
century saw the first 
footsteps in a technologi-
cal revolution that would 
dwarf all the advances 

made up to that point. Electrification 
profoundly changed every aspect of 
human life. Not only did electrifica-
tion change existing technologies of 
the time (oil lighting to electric light 
bulbs), but it also created entirely 
new products previously undreamt 
of such as radio. 

While we take our current electric-
ity-based infrastructure and society 
for granted today, the path to this 
point was not as straightforward as 
we might like to remember. In the late 
1880’s there was a “format war” raging 
much like our modern-day VHS ver-
sus Betamax and Blu-Ray vs HD-DVD 
skirmishes. In those years Alternating 
Current (AC), whose figurehead was 
the Serbian-American eccentric ge-
nius Nikola Tesla, was battling Direct 
Current (DC) and it’s brilliant but ar-
guably more business savvy Thomas 
Edison. In the end compromises were 
struck and electrification of the world 
could jump from blueprint to reality.

aC vs dC 
At the heart of the argument, the 

utility of AC versus DC comes down 

Tesla, Edison,  
and the War of Currents

By Michael parks

to good old engineering tradeoffs. 
In the 1880’s DC was less efficient to 
transport over long distances since 
line losses were significant compared 
to the DC voltage levels that could be 
generated. Thus, powering the world 
with DC would require a larger amount 
of power generating stations dotting 
the landscape. However, for 1880’s 
machinery generating direct current 
was much simpler, giving it somewhat 
of a technological advantage. 

In contrast, alternating current 
required much more precise machin-
ery to generate the oscillating elec-
trons but AC 
transmission 
was far more 
efficient over 
large distanc-
es. These two 
solutions very 
much reflect 
the mindsets 
of their cham-
pions. Tesla 
tended to be 
more theoreti-
cal and able 
to invent in 
his mind’s eye 
whereas Edi-
son was the consummate hands-on 
maker of his day. Elegant yet delicate 
design versus utilitarian practicality. 
In the end when it came to push-
ing electrons from power plant to 
consumer, alternating current seized 
victory from direct current.

aC victory for transmission 
The key advantage that alternat-

ing current has is that the voltage 
level can be raised very easily with 

relatively inexpensive transform-
ers. Higher voltage allows the same 
amount of power to be transmitted 
with less current. This translates 
to very practical advantages. With 
a smaller line loss, the distance be-
tween the consumer and the power 
generating facility can be far greater. 
Having to build out a smaller infra-
structure meant that it was more 
cost effective and practical to use AC 
for power transmission.

Of course, Edison would not go 
down without a fight. In the latter 
part of the 19th century Edison 

famously held demonstrations in 
which AC was used to electrocute 
animals in an attempt to persuade 
the masses of the dangers of alter-
nating current. In addition, the first 
electric chair was built for New York 
State by two Edison employees. 
Unsurprisingly, alternating current 
was chosen to power the chair. While 
these demonstrations made for good 
showmanship, the reality is that 

Continued on page 21 F

Michael Parks, P.E. is the owner 
of Green Shoe Garage, a custom elec-
tronics design studio and technology 
consultancy in Southern Maryland. He 
produces the S.T.E.A.M. Power Podcast 
to help raise public awareness of tech-
nical and scientific matters. Reprinted 
with permission by Mouser Electron-
ics, www.mouser.com.

Nikola tesla (left) and thomas Edison (right)
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Architectural Design
Softplan, the #1 Choice of design professionals,  
is also a powerful teaching tool 

SoftPlan is a professional 
residential design program 
with unbeatable educational 
pricing, giving students 
the flexibility to create 
complex, custom drawings 
with speed, accuracy, and 
ease. 3D project models 
generated by SoftPlan’s 
powerful BIM capabilities 
provide students with in-
dispensable visual displays 
of their design decisions. 
SoftPlan meets your bud-
get and allows students to 
accomplish much more than traditional CAD packages. Employers 
know the SoftPlan brand and hire graduates who are prepared to 
enter the building industry with the professional skill set SoftPlan 
delivers. SoftPlan’s complete and customizable secondary level 
curriculum provides all of the resources instructors need to put 

their students on the 
path to success. The 
SoftPlan curriculum is 
completely free and the 
course materials make 
learning SoftPlan fast 

and easy. Prepare your students with the tools they will use after 
graduation. Call or email to find pricing for your classroom.

Softplan
800-248-0164 • sales@softplan.com • www.softplan.com

Aeronautics/
Aviation
KElviN® original  
around the powerpole™ 
design Challenge 

Learn about aeronautics and prob-
lem-solving while building a complete 
model from provided kit material and 
then test how it flies around the Power-
Pole™ (#851956). Planes are evaluated 
on speed (rpm), how much load they 
carry, and how high they fly. Planes 
can now be designed to fly faster and 
higher, controlled by the operator, with 
no time limit. 

KElviN® 
www.kelvin.com

CAD/CAM
validate Students’ Skills with Mastercam Certification™

Mastercam Certification™ is a quick and easy way to validate a person’s skills, benefiting both employers 
seeking qualified recruits, and individuals seeking to advance their careers. Enabling students to achieve a certifi-
cation in the world’s most widely used CAM software helps to ensure their success once they leave the program. 

Certifying students in Mastercam 
not only validates their skills but 
also your program. 

Mastercam
800-aSK-MCaM 

www.mastercam.com

let companies know you saw their ad in techdirections.  
they make your subscription possible!
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CNC
Educational CNC routers

Techno CNC Systems Educa-
tional Sector (www.techedcnc.
com) offers high-speed, afford-
able, industrial-quality CNC 
routers and CNC plasmas in a 
vast range of sizes with work 
areas available from 12" x 12" to 
5' × 10'. All Techno machines are 
perfect for classrooms and offer 
endless STEM opportunities. 

Techno CNC System’s routers 
and plasma cutters make it easy 
and exciting for educators to prepare students for the technical manufacturing jobs of tomorrow. Our machinery is in 
thousands of schools and universities worldwide. Students meet modern manufacturing challenges face to face, turning 
design concepts into reality on Techno’s latest industrial equipment.

Our webpage devoted to schools and universities (www.technocnc.com/schools/) features customer stories, photos, 
and videos.  We were able to capture the beauty and success of bringing industrial CNC equipment into an educational 
setting, giving students the opportunity to create and manufacture using advanced, high precision technologically with 
modern day equipment leading to student learning and project success. 

 Every Techno CNC machine is installed and supported by local 
Techno representatives to ensure a successful startup. Techno CNC Sys-
tems provides FREE technical support FREE for life of our equipment. 
Call today to get your CNC machining program off to the right start!

techno CNC Systems, llC—Educational Sector 
 www.technocnc.com • 631-648-7481

CNC
Heavy-duty CNC wood lathe

Forest Scientific Corp. has CNC wood lathes. 
Our lathes range from $9,999.00 on up. All ma-
chines come turn-key and have a three-year on-
site parts and labor warranty. This model is great 
for serious woodworking and furniture-making 
programs. Other models are available, see www.
forestscientific.com.

Forest Scientific Corp.
800-956-4056 • Fax 814-463-0292

www.forestscientific.com 
sales@forestscientific.com

CNC
Cost-Effective CNC routers

The FabBot Series of routers are very cost effec-
tive. The 4×4 CNC router is only $9,999, the 4×8 is 
only $10,999, and tabletops start at $4,999. These 
are turn-key packages with computer, CAD/CAM, 
and training. Other models are available, see  
www.forestscientific.com.

Forest Scientific Corp.
800-956-4056 • Fax 814-463-0292

www.forestscientific.com 
sales@forestscientific.com
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Electricity/Electronics
Electronics learning activities

Do you teach electronics, electricity, HVAC, or automo-
tive technology? Still using old methods to teach modern 

technology? Inter-
active software 
makes learning 
exciting. Topics 
from Ohm’s law 
to op amps and 
digital trouble-
shooting are cov-
ered. Use your 
current textbooks 
and curriculum. 

Activities provide immediate feedback and grading. Learning 
activities are constructed using random variables to assure 
varied experiences. Use on computers/networks on cam-
pus or students can use it at home. $229 for unlimited site 
licenses! Funding often available through Carl Perkins, your 
media center, or library. Software is excellent for retention, 
individualization, and remediation. Download trial software 
programs from our website.

EtCai products
800-308-0154 • Fax: 901-861-0233
info@etcai.com • www.etcai.com

Heat Treating
dual Chamber Furnaces

Lucifer Furnaces’ 
Red Devil units—an 
excellent, economi-
cal introduction to 
metallurgy.  Com-
plete heat treating:  
hardening furnace 
(2200° F) over tem-
pering oven with 
recirculating fan for 
uniform heat reaching  
1200° F.  Featuring easy-to-
replace heating elements, 
digital controllers, energy-efficient insulation, 
hearth plates protecting floor brick, and safety 
switches on horizontal swing doors. Prewired—
easy installation—shipped ready to connect to 
main power supply. A great choice for schools.    

lucifer Furnaces, inc.
www.luciferfurnaces.com
info@luciferfurnaces.com

800-378-0095

Laser
Crp Clean room 
Metal torch

Very cost effective, com-
pared to a $600K laser, and 
cuts steel faster than a Wa-
terJet with lower operational 
cost. This machine is an effec-
tive alternative starting under 
30K, providing near-laser-
quality fine cutting up to ¼” steel. It can cut up to 5/8” steel. Low-
resolution metal marking. This fully enclosed machine can be used 
in a clean room and can cut steel, aluminum, copper, and brass.

Forest Scientific Corp.
800-956-4056 • Fax 814-463-0292

www.forestscientific.com  • sales@forestscientific.com

Manufacturing
precision Bed Mill

Heavy-duty precision bed mill 
to cut steel or aluminum available 
open or fully enclosed. Three- and 
four-axis models avaialable. All 
machines come turn-key and have 
a three year on-site parts and labor 
warranty. This model is great for 
machining and robotics programs. 
Other models are available, see 
www.forestscientific.com

Forest Scientific Corp.
800-956-4056 • Fax 814-463-0292

www.forestscientific.com
sales@forestscientific.com

Machining
Master Machinist dvd Series

Series provides excellent individualized or class-
room instruction and skills review. Produced by a jour-

neyman toolmaker, the series emphasizes safe procedures 
throughout and covers the Milling Machine, Engine Lathe, and Inspection Tools. 
Individual DVDs are $59.95 each; complete series, only $169.95!

tech directions Books & Media
800-530-9673 x300 • www.techdirections.com/machvideo
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Manufacturing
turnkey FMS

Complete turnkey FMS system in 
one safe, fully enclosed work envelope. 
Choose either a four-axis mill or a wood 
lathe. Can be integrated with other 
modules via a conveyor system. Your 
students will learn: CNC programming, G-
codes, CAD/CAM, robotics, flexible manu-
facturing, PLC programming, material 
properties, pneumatics, and interfacing.

Forest Scientific Corp.
800-956-4056 • Fax 814-463-0292

www.forestscientific.com 
sales@forestscientific.com

Manufacturing
Crp Clean room Metal torch

Very cost effective, compared to a 
$600K laser, and cuts steel faster than 
a WaterJet with lower operational cost. 
This machine is an effective alternative 
starting under 30K, providing near-laser-
quality fine cutting up to 1/4" steel. It can 
cut up to 5/8" steel. Low-resolution metal 
marking.

This fully enclosed machine can be 
used in a clean room and can cut steel, 
aluminum, copper, and brass.

Forest Scientific Corp.
800-956-4056 • Fax 814-463-0292

www.forestscientific.com
sales@forestscientific.com

Mechatronics
Entry-level Mechatronics 
training System

Mini Mechatronics Training Sys-
tem, MMT-95519 is an ideal tool 
for entry-level users to be 
familiar with PLC program-
ming and industrial mainte-
nance. Students learn skills 
to troubleshoot, maintain, and 
program automation systems.

Features:
1. The most compact industrial-grade mechatronics train-

ing system.
2. Fits any lab; the comprehensive mechatronics training 

curriculums are included.
3. A flexible learning system for students to practice not 

only basic PLC programming but also advanced automation 
logic control concepts.

4. Six basic labs for students to be familiar with the system 
components.

5. Six advanced labs for students to practice logics, sort-
ing, and automation programming.

6. Most affordable and innovative mechatronics system for 
high school CTE programs.

7. Training contents include DC motor control, sensor 
applications, pneumatic cylinder control, screw mechanism 
control, and troubleshooting.

8. Fundamental Allen Bradley PLC instructions practice 
curriculums included.

3 rocks technology
888-351-3989

Fax: 909-532-5780
www.3rockstech.com 
info@3rockstech.com

Plastics
plastics Manufacturing Equipment

KELVIN® has a complete line of Plastics 
Manufacturing equipment for your class-
room. The EZee™ Plastic Vacuum Former 
(#841970) is a fun way to create student-
designed vehicles and more! The Hot Line 
Acrylic Bender (#841999) warms acrylic 
strips so they can be shaped on the Angle Jig 
(#841998). See our website for our full line of 
plastic supplies and equipment.

KElviN® • www.kelvin.com
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Projects
Save Money with Bulk packs!

KELVIN® Bulk Packs are a great way to save money 
in the class-
room! They 
include consum-
able materials 
and instructions 
for a wide vari-
ety of popular 
KELVIN® proj-
ects. The Solar 
Racer™ Wood 
Base (shown at 
right, #841415, 20 Kits, $129) is as low as $6.45 per stu-
dent! Visit our website for a list of all our Bulk Packs. 

KElviN® • www.kelvin.com

Robotics 
KElviN® 
Kre8® 
autonomous 
Car

KELVIN®’s 
Kre8® Au-
tonomous Car 
(#283707) is 
an easy-to-

make and easy-
to-customize autono-

mous robot that can be 
controlled with the Genie 

PCB418 Board (#842211, 
kit or #842210, assembled). 

Comes with free software Genie download. Covers 
steering, balance, speed, friction, circuit wiring, 
movement, gears, and motors. Visit our website 
for our full line of Kre8® easy-to-make projects!

KElviN® • www.kelvin.com

STEM 
Educational 
Catalog

Our latest catalog 
for Science, Technol-
ogy, Engineering, 
and Mathematics as 
well as Electronics is 
available online. Visit 
our website for more 
information.

KElviN®

www.kelvin.com

STEM
From the lab to the Field:  
the Most User-Friendly  
portable digital oscilloscope

• Runs on iOS, Android, Mac, and PC

• Lower cost than traditional oscilloscopes

• Exportable data logs and screen data for lab reports

• FREE downloadable educational content

Enter to win a free iMSO: zcanalytics.com/education

ZC analytics
zcanalytics.com/education



FALL PRODUCT GUIDE 19www.techdirections.com

Transportation
KElviN® original Kel-air™ air-powered dragster launcher 

Economical & easy-to-use one or two-lane launcher (#840814) features updated look, enhanced pneumatic 
controls, finish gate bumpers. and launch switch 
to send vehicles racing using compressed air 
(never CO2). Our No CO2 Dragster Kit (#842380) 
includes 10" long blanks pre--drilled with axle 
and power input holes as well as essential parts. 
For more information, visit our website.

KElviN® • www.kelvin.com

Welding
welding training 
Curriculum

HIWT offers 
world-class cur-
riculum materials on 
all major processes 
based on AWS® Entry 
Level SENSE criteria 
(QC10 and EG 2.0). 
Our complete train-
ing programs include 
DVDs, instructor guides, and student workbooks. Designed with input 
from instructors, video modules present core information and model 

proper technique so students can 
work independently with the aid of 
their workbooks and coaching from 
their instructor. Visit our website to 
see a complete line of offerings.

Hobart institute  
of welding technology

937-332-9500 • www.welding.org

Welding
plasma Cutter

The HS Plasma Cutter is the ideal 
CNC plasma for welding and ag pro-
grams. This unit is fast, heavy duty, 
easy to use, and comes as a turn-key 
package including a three-year on-site 
parts and labor warranty and on-site 
training.

Forest Scientific Corp.
800-956-4056 • Fax 814-463-0292

www.forestscientific.com
sales@forestscientific.com

STEM
Classroom projects, delivered today!

Tech Directions offers over 220 ready-to-use, On-Demand Classroom Projects. 
Select the ones you want from our website, place your order, and the projects are 
delivered to your inbox, ready to copy and hand out! Our readers especially like: Bat 
Wing Flyer: A Glider Challenge, Cardboard Chair Design, Crumple Zones, Problem 
Solving Discovery Days, Drafting Challenges, Egg Bungee Jump, General Challenges, 
and Toothpick Experiment: Investigating Construction Strength. Most projects cost 
only $4.95; some cost only $2.95! Written by teachers for teachers, these projects are 
great curriculum enhancement tools. They really get students motivated!

tech directions Books & Media
www.techdirections.com/projects • 800-530-9673 x306
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Wind Tunnels
wind tunnel ii™

The sleek  design of KELVIN®’s Wind Tunnel II™ (#840614) features 
smooth laminar air flow, variable speed, and variable angle of attack. 
Students can measure lift and drag to accurately evaluate their designs 

of wing sections, rockets, 
cars, and dragsters.  Also 
use it to test mini wind 
turbines. View results on 
your computer screen. 
See our website for more 
information.

KElviN®

www.kelvin.com

Woodworking
Skateboards/vacuum press:  
Free two-hour instructional dvd

The best vacuum press 
you can buy! Teach a skill 
while having fun. Make 
skateboards and teach 
vacuum veneering. Let 
students be creative in their 
designs and shapes and in-
crease their enthusiasm for 
woodworking. Large selec-
tion of highly reliable equip-
ment with a pro system starting at $565. Schools receive a 10% discount. 

Quality vaKuum products, inc. 800-547-5484
qvp@qualityvak.com • www.qualityvak.com

Woodworking 
Heavy-duty CNC router

Forest Scientific Corp has 
CNC routers from $4,999.00 to 
$249,000.00; CNC routers with an 
automatic range from $35,000.00 
on up. All machines come turn-key 
and have a three-year on-site parts 
and labor warranty. This model 
is great for serious cabinet and 
furniture making programs. Other 
models are available, see www.
forestscientific.com

Forest Scientific Corp.
800-956-4056

Fax 814-463-0292
www.forestscientific.com 

sales@forestscientific.com

Want to get published?
Want your students on the cover?

n We are looking for articles about what is 
going on in the career-technical and STEM 
education fields! 

Articles should be 1,000-2,000 words in 
length, and should be accompanied by 
photos and/or drawings, if appropriate. 

n Also, we are looking for high-res quality 
photos for cover use. 

if you have an idea you 
want to pitch to make 

sure it would be a good 
fit, either send vanessa 

an email, vanessa@
techdirections.com,  

or give her a call,  
734-975-2800 x306.
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Continued from page 12.
both DC and AC can be dangerous 
if the current is sufficiently large. It 
only takes a few milliamperes of cur-
rent in the right conditions to cause 
heart fibrillations that lead to death.

Over the years, refinements in 
technology have led to an improved 
performance in our electric grid. 
Electromagnetic Interference (EMI) 
caused by line noise upstream and 
loads connected downstream can 

“dirty” the power. Filters based on 
common mode chokes and capaci-
tors from companies such as EPCOS/
TDK help to reduce EMI which is 
critical as electronics devices in-
creasingly require cleaner power to 
operate.

dC and the digital 
revolution 

While alternating current may 
have become the de facto standard 
for power transmission and distribu-
tion, direct current has maintained 
many crucial roles in modern life. DC 
motors dominate many low horse-
power mechanical applications. 
Direct current also plays a crucial 
role in telecommunications devices 
and the automobile systems (battery 
and inverter to convert the alterna-
tors AC to DC).

Perhaps the biggest victory for DC 
coincided with the digital revolution 
that began in earnest in the 1970s 
after decades in laboratories around 
the world. Digital technology is abso-
lutely dependent on DC power. The 
1’s and 0’s that power the informa-
tion age rely on the presence or ab-
sence of a direct current voltage. For 
digital devices that get their power 
from an AC wall outlet, the alternat-
ing current must first be transformed 
in direct current. Rectifier circuits 

are used to perform this function in 
modern day devices.

For mobile digital technology that 
has cut the wires, batteries provide 
the direct current needed. Batteries 
rely on electrochemical reactions of 
its constituent components to gener-
ate a constant stream of electrons at 
a given voltage level. Battery life is 
a function of the mA-H rating of the 
battery and the current draw of the 
device. Switched DC-DC converters 

used in modern day mobile 
electronics allow for the fixed 
DC voltage level of battery to 
service multiple sub-circuits 
that may operate at different 
voltages levels. One negative 
side effect of switched mode 
DC-DC converters is the cre-
ation of RF noise that must be 
suppressed using special com-
ponents such as RF chokes. 
Today, aside from our larger 

appliances, the vast majority of the 
devices we bring into our home ulti-
mately rely on direct current to per-
form their function.

the Future 
Much has changed in the almost 

150 years in terms of quality and effi-
ciency of the equipment that powers 
modern life. However, the fundamen-
tal concepts have remained by and 
large the same. Large power gen-
eration facilities rely on converting 
various energy sources into electric-
ity which is then transmitted along 
an electrical grid. As the electricity 
nears the consumer is stepped down 
to lower and lower voltages until it is 
fed into your building through a final 
step-down transformer and circuit 
breaker panel, lastly arriving at the 
AC wall outlet. Our devices either 
consume the AC directly or trans-
form it into a more useful DC voltage 
that brings our electronics to life.

One methodology that has gar-
nered much attention (and perhaps 
even a cult-like following) is wireless 
power transfer. To clarify what is 
meant by wireless transfer we aren’t 
talking products like inductive smart-
phone chargers. These devices do 
indeed wirelessly transmit power, 
though over very short distances 
and are driving relatively low power 

devices. Rather, the notion in ques-
tion is whether or not the world’s en-
tire electrical grid could be replaced 
with antennas that radiate electrical 
power much like one can “scoop” ra-
dio and broadcast television signals 
from the air. The altruistic-minded 
Nikola Tesla himself was enamored 
with just such a concept going so far 
as building the Wardenclyffe Tower 
on Long Island to experiment with 
the ideas of transmitting both infor-
mation (voice and facsimiles) and 
power. 

The fundamental problem with 
wireless power transmission is the 
math. The inverse-square law for an 
isotropic radiator (an antenna that 
radiates energy equally in all three 
dimensions) tells us the following:

According to the International 
Energy Agency, in 2012 the world 
consumed 20,900 TWh of electricity. 
Using a very rudimentary calculation 
based on the inverse-square formula, 
it would be necessary to generate 5.1 
× 1,014 times more energy than the 
20,900 TWh to account for the trans-
mission losses. In other words, the 
economics and physics demonstrate 
that wireless power transfer is com-
pletely impractical.

So, if wireless power transmission 
to every home, school, store and 
factory remains a pipedream; what 

are the changes that might actually 
come to change our world? To look 
forward, sometimes we have to look 
backwards. F

Chokes help to keep power lines  
clear of EMi.
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At the same time as Edison and 
Tesla (and his champion George 
Westinghouse) were fighting the AC 
versus DC battles, other concepts 
were being explored. High Voltage 
DC (HVDC) technologies were being 
explored as early as the 1880s but 

the technology of the time meant 
HVDC equipment was expensive to 
manufacture and maintain. 

Flash forward a century later and 
technology began to catch up with 
the theory. The introduction of solid 
state technology (e.g. insulated-gate 
bipolar transistors and integrated 
gate-commutate thyristors from 
companies such as Infineon Technol-
ogies) beginning in the 1970s meant 
conversion of AC to high voltage DC 
(as high as 800 KV) became practi-
cal. 

While the AC-to-DC conversion 
technology at either end of an HVDC 
transmission system is expensive, 
the cost of the DC transmission 
hardware in between becomes much 
more economical at distances over 
400 miles as you do not need to run 
cabling for three phases or account 
for skin effect. An HVDC system 
could also be used to interconnect 
unsynchronized AC transmission 
networks, adding some capacity 
handling capability lacking in current 
disconnected grids. 

However, system reliability for 
HVDC systems is not quite yet on par 
on with their AC counterparts. Cou-
pled with the fact that HVDC technol-
ogy is still advancing quickly, operat-
ing an HVDC network requires main-
taining a significant spares inventory 
that may or may not be interoperable 
with various HVDC systems.

It’s also possible that the future 

of power transmission is no trans-
mission hardware at all. Renewable 
energy sources are being increasingly 
harvested closer and closer to the 
energy consumer. It is no surprise 
that photovoltaic panels are popping 
up on the roofs of houses all across 

the world. As efficiency in-
creases and breakthroughs 
in energy storage emerge, 
it is not unfathomable that 
living “off the grid” will 
become more common 
than not. 

But here is where it gets 
very interesting. Photovol-
taics produce DC voltage. 
Therefore, to tie it into 
your home it must first be 
converted to AC. Signifi-
cant losses are incurred at 

each conversion from AC to DC and 
vice versa. There is work being done 
through industry alliance, such as 
the EM Alliance, to advocate for local 
DC distribution. In short, the wall 
outlet of tomorrow might just be a 
USB port and not the three prong AC 
outlet that is the standard today. In 
the end, it’s possible that Tesla won 
the most battles, but Edison will win 
the war.

the war that Never was, 
perhaps 

The world of today has been un-
doubtedly shaped by the pioneering 
work of both Nikola Tesla and Thom-
as Edison. Modern life was made pos-
sible thanks to our ability to harness 
the power of the electron. Both AC 
and DC have found their respective 
use cases in our high-tech world. We 
have learned how to exploit the tech-
nological and economic advantages 
and disadvantages of both technolo-
gies to our benefit. 

Fortunately for engineers and 
technology companies we are on the 
threshold of a second electrical revolu-
tion. As the world begins to seriously 
look at harnessing renewable sources 
to become better environmental stew-
ards and energy independent, we will 
have to integrate solar, wind, geother-
mal, and tidal-based electricity-gener-
ating technology into the grid. Under-
standing the advantages and disadvan-
tages of AC and DC transmission with 
respect to how these sources generate 
electrons will be key to our future 
success. It would seem both Tesla and 
Edison would be justly proud of the 
contributions that AC and DC offer to 
building a better tomorrow. 
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Solid state devices such as iGBts from infi-
neon help to make HvdC a practical reality.

For More information
High-Current Common Mode Chokes
https://www.mouser.com/new/EPCOS/epcos-current-compensated-ring-
core-chokes/

Film Capacitors
https://www.mouser.com/new/EPCOS/epcos-mmkp-b32641b-b32642b/

dC/dC Converters
https://www.mouser.com/search/refine.aspx?Ntk=P_
MarCom&Ntt=189985796

rF Chokes
https://www.mouser.com/new/EPCOS/epcos-tdk-b781x8e/

High voltage dC (HvdC)
https://www.mouser.com/applications/high-voltage/

insulated Gate Bipolar transistor
https://www.mouser.com/new/Infineon-Technologies/infineon-trenchstop5/

infineon technologies
https://www.mouser.com/new/Infineon-Technologies/

photovoltaic panels
https://www.mouser.com/applications/solar-power-technology/

USB technology
https://www.mouser.com/applications/usb-technology/
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T
HE town of Bruni in south-
west Texas is just a speck 
on the map in an area 
surrounded by miles of 
mesquite trees, cows, and 

not much else. Since the oil wells 
slowed down, the biggest economic 
engines in this no-stoplight town are 
the county school district, which 
serves about 300 kids, and a row of 
makeshift casinos run out of dilapi-
dated houses lining the highway.

And the wind. It barrels across 
the plains to power glistening white 
turbines dotting the horizon which-
ever way you look. More turbines are 
being built next year—and when they 
come, the schools here will be ready 
for them.

The Webb Consolidated Indepen-
dent School District, which serves 
Bruni and a handful of other tiny 
towns, is launching what might 

be the nation’s first wind turbine 
technician program for high school 
students. Starting next year, students 

at Bruni High School will be able 
to take coursework that will give 
them a jump start on an associate’s 
degree in wind, which they can fin-
ish at Texas State Technical College 
in Harlingen, 2-1/2 hours down the 

road. The students can even earn a 
certificate through the classes and go 
straight to work on the turbines.

Locals hope the program will 
make this little school district a 
national model. “We have very poor 
children who come from poor fami-
lies,” said Robert Marshall, Webb’s 
school board president and a ranch-

Workers Are Climbing Wind Turbines  
to the Middle Class

Community colleges—and at least 
one high school—are starting 
programs to train students for 
these in-demand occupations

By Sarah Garland

 Sarah Garland is the executive 
editor of The Hechinger Report. This 
article was originally published on 
The Hechinger Report website, www.
hechingerreport.org. The Hechinger 
Report is a nonprofit, independent 
news website focused on inequality 
and innovation in education.

wind is becoming 
one of the biggest 

job producers in 
west texas, where 

the oil industry 
has lagged. 
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wind energy could 
revive rural areas like 
west texas, where the 
oil industry has lagged 
and there aren’t many 
other employment 
opportunities.
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er who owns a construction business 
that services the oil fields. For many 
students, he said, “none of the family 
have ever gone to college.”

 “We’re giving them opportuni-
ties,” he said.

Politicians may hotly debate cli-
mate change and what to do about 
it, but the economy has come down 
clearly on one side. Jobs in clean en-
ergy are growing faster than any jobs 
in the United States. At the top of the 
list is solar panel installer, a position 
that typically requires just a high 
school diploma and pays close to 
$40,000 a year. Wind turbine service 
technician, with a solidly middle-
class salary of $52,000 on average, 
comes in second. The position re-
quires technical school training.

Industry experts say wind techni-
cians often earn a lot more. In the 
Webb school district, for instance, 
Marshall has made tax abatement 
deals with local wind companies that 
set aside a certain number of jobs 
for local residents, with a minimum 
entry-level salary requirement of 
$46,000. With overtime, workers 
can earn as much as $70,000, even 
$90,000 after a couple of years, Mar-
shall said. The median salary in Bru-
ni is about $50,000, but about 30% of 
the town’s 281 residents—and more 
than half of its children—live below 
the poverty line.

Perhaps the best part about wind 
jobs, industry experts say, is that 
they’re inherently rural, meaning 
they provide stable middle-class jobs 
in places that often have few other 
industries. Lower living costs in rural 
areas mean these salaries can stretch 
further, said Hannah Hunt, a senior 
analyst at the American Wind Energy 
Association, a trade association for 
the wind industry.

“Ninety-nine percent of wind 

projects are in rural areas,” she said, 
“and over 70% of the installed capac-
ity is installed in low-income coun-
ties.”

Many of the nation’s wind instal-
lations are appearing in places that 
have lost manufacturing jobs. Har-
lingen in the Rio Grande Valley is a 
case in point. In the 1990s, the region 
lost a host of factories as companies 
moved across the river to Mexico for 
the cheaper labor. Some manufactur-
ing and oil jobs remain, but nearly 
a third of residents live below the 
poverty line and the unemployment 
rate is 6%, higher than the national 
average.

Wind energy could revive rural 
areas like west Texas, where the oil 
industry has lagged and there aren’t 
many other employment opportuni-
ties.

Now, students from the Rio 
Grande Valley are flocking to a pro-

gram that trains them to climb and 
fix 40' high wind turbines sprinkled 
across the region’s ranchland and 
coast. Texas State Technical College 
(TSTC) students can earn a certifi-

cate as a wind energy technician in 
a year for about $6,000, or they can 
stay for two years to earn an associ-
ate’s degree in wind energy technol-
ogy for about $10,000. The jobs can 
pay a lot better than many manu-
facturing jobs, and all graduates get 
hired, said David Sanchez, the lead 
instructor for the college’s wind, 
telecommunications, and biomedical 
program.

“The college is trying to beat the 
curve,” said Sanchez. “We’re trying 
to train students before the demand 
is out there at 100%.”

Sanchez said wind jobs require 
fewer years of training than well-pay-

ing healthcare jobs like nursing, also 
a ballooning industry here, and often 
pay better than jobs that require a 
four-year degree, like teaching. De-
sirae Cabrera, 23, who will earn her 
wind technician certification from 
TSTC this summer, initially trained 
to be a medical assistant but decided 
to change fields. “It was not for me,” 
she said. She’s good at math and 
was attracted to the idea of working 
outside like her grandfather, a main-
tenance worker for a school district, 
but for a much bigger paycheck.

Still, the work isn’t easy.
On a recent morning at 8 a.m., 

several burly young men in hood-
ies, one toting a motorcycle helmet, 
were studying their textbooks before 
instructor Braulio Gonzalez’s AC/DC 
class in electronics. (Cabrera is one 
of only a handful of women in the 
program.) “Do you think we need to 
know the angles?” one wondered. “I 
hope not,” the others muttered.

Yes, it turned out, they needed to 
know the angles. For an hour, Gonza-

Ninety-nine percent 
of wind projects are 
in rural areas; over 
70% of the installed 
capacity is installed in 
low-income counties.

“the college is trying 
to beat the curve. we’re 
trying to train students 
before the demand is 
out there at 100%.”

David Sanchez, the lead 
instructor for the wind, 

telecommunications, and 
biomedical program at Texas 

State Technical College
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Gardiel Martinez, 25 
(left), and desirae 
Cabrera, 23 (center), 
are betting that a wind 
turbine technician 
certificate will launch 
them into a middle 
class career with a 
stable future.
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lez drew equations and diagrams on 
the board, explaining how using the 
Pythagorean theorem and trigonom-
etry to convert angles from a rectan-
gular coordinate system to a phasor 
coordinate system would help them 
check their work in the field.

“I was thinking it was going to be 
a lot easier. I had to slap myself in 
the face,” said Crescencio Cruz, 36, 
a former Marine who did two tours 
in Iraq.

The program is a mix of adults 
switching careers and young people, 
a few years out of high school, get-
ting serious about their studies. 
Cruz worked in the oil fields for GE 
Oil & Gas until the overtime hours 
started drying up. “We were getting 
paid good money,” he said. “But a lot 
of people were getting laid off and I 
worried I’d be next.”

Cruz said some of the wind tur-
bine work is similar to servicing 
pump units for the oil company. But 
a solid grip of college algebra and 
trigonometry is essential to under-
stand the turbine machinery. Cruz 
along with several of his peers have 
made use of the college’s tutors to 
keep up.

During the second half of class, 

students moved to the back of the 
room and gathered in small groups 
around several oscilloscopes, which 
display oscillations in electrical cur-
rent. Gardiel Martinez, 25, and Ca-
brera tried to get the waves on their 
screen to look like those Gonzalez 
had drawn on the board. Before com-
ing to the college, Martinez served 
in the Navy, then as a corrections 
officer at a maximum-security prison 
three hours from his home. But with 
two preschool-age daughters, he 
said, he didn’t want to be stuck “just 
being in the Valley and getting a mini-

mum wage job and not really moving 
forward.”

After several friends graduated 
from Texas State’s wind program 
and went on to get well-paying jobs, 

he signed up, and plans, literally, to 
climb his way up a wind turbine to 
the middle class.

His mother has a certificate and 
works in accounting, and his father 
is a hydraulics mechanic. “That’s the 
end goal, at least what my parents 
drilled into me,” said Martinez, who 
is the first in his family to go to col-
lege. “To do better than whatever 
they’re doing now.”

The program doesn’t just test 
students’ math skills, it also tests 
their physical and psychological fit-
ness for the job. They can’t be afraid 
of heights, for one. And while more 
wind turbines are being outfitted 
with elevators, climbing daily on the 
vast majority of turbines that still 
lack them is hard on the knees—even 
with motorized climbing assists tak-
ing some of the weight off as workers 
ascend the ladders.

Industry experts say that physi-
cally demanding technician jobs are 

only one slice of a growing industry, 
however. The nation’s more than 
52,000 wind turbines in 41 states and 
territories have helped generate a 
total of 102,500 jobs so far, according 

to a 2017 industry report.
Projects need engineers, con-

struction workers, control room 
operators, site supervisors, and 
environmental assessors, among 
other positions. Analysts like Hunt 
say that even in places where there 
aren’t any turbines, most notably in 
sultry Deep South states, factories 
are cropping up to manufacture parts 
for the industry. And some older 
factories have diversified “because 
they believe it’s a smart investment,” 
said Hunt.

Remy Pangle, associate director 
for the Center for Wind Energy at 
James Madison University, said wind 
is also generating white-collar jobs, 
including work as meteorologists 
and project developers, that require 
a bachelor’s degree. The work is less 
“sexy,” but also less physically taxing 
and even better paying. “It’s policy 
and communications and business 
where we’re finding land, acquiring 

“that’s the end goal, at 
least what my parents 
drilled into me. to do 
better than whatever 
they’re doing now.”

Gardiel Martinez, student, 
Texas State Technical College
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Students try to get their 
oscilloscopes to work in 
a course on electronics 
at texas State technical 
College.

instructor Braulio 
Gonzalez leads 

a demonstration 
of torqueing 

and tensioning 
for students in 

the wind energy 
program at texas 

State technical 
College.
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land. We’re financing projects, we’re 
siting projects,” she said.

At NextEra Energy, a renewable 
energy company, communications 
manager Bryan Garner said it’s com-
mon for wind technicians to move 
up into site and project management 
positions. While these jobs typically 

require a bachelor’s degree, he said 
the company often helps its employ-
ees with tuition. “There have been 
some great success stories,” he said.

In Harlingen, David Sanchez said 
he hasn’t had to put much effort 
into recruiting students—the wind 
turbines themselves are the perfect 
billboard—although he sometimes 
takes a flatbed truck mounted with a 
model turbine out to high school ca-
reer fairs. But elsewhere in the coun-
try, educators are trying to entice 
high school students to start think-
ing about wind (and studying their 
trig) before they get their diploma, 
especially in rural areas where enter-
ing the middle class so often means 
leaving home.

 “It can be a challenge to find the 
kind of talent that you need in rural 
communities,” Garner said. “We do 

look to hire locally first. We also 
bring in wind techs that would move 
to that community.”

Oklahoma is famous for its gusting 
winds, yet the industry is still na-
scent there. But interest is growing, 
according to Kathy Jackson, founder 
of SpiritWind, an educational organi-
zation in Oklahoma City. She travels 
the state talking about wind to stu-
dents and teachers at schools where 
local career options are “either farm-
ing or farming.”

“This changes the ballgame,” Jack-
son, who also still works as an oil 
landman, said of the wind industry. 
“It makes a more level playing field 
for kids in those rural communities.”

perhaps the best 
part about wind jobs, 
industry experts say, is 
that they’re inherently 
rural, meaning they’re 
providing stable  
middle-class jobs in 
places that often have 
few other industries.

That’s what Webb superintendent 
Beto Gonzalez in Bruni is banking on. 
Wind companies, including NextEra, 
have helped the district set up three 
immaculate classrooms alongside the 
pigpens in the district’s agricultural 
science building.

NextEra’s Garner was impressed 
by the district’s eagerness to trans-
form. “To see a high school have 
this sort of program I think is very 
forward-looking, and especially in 
a rural community makes a lot of 
sense,” he said.

The classrooms, redecorated with 
posters showing wind turbine com-
ponents, are awaiting a set of model 
equipment for students to practice 
on. The district is also hiring a new 
teacher.

The industry is so new, there are 
few instructors with experience in 
both wind and teaching, but Gonza-
lez has asked the state to waive the 
teaching certification requirement so 
he can find an expert with hands-on 
experience to share with students. 
The district’s budget will have to 
stretch to draw someone with the 
right resume, he said, but it’s worth it.

“We have really good kids,” he 
said. “We’re doing this for them.” 

Superintendent 
Beto Gonzalez 

talks to students 
about their futures 
in the tiny town of 
Bruni, texas. Gon-

zalez is helping set 
up what may be the 

nation’s first wind 
technician certifi-

cation program for 
high schoolers.

Sources: US National Park Service,  
bureau of Labor Statistics, American  
Wind energy Association

To see an interactive version of the map, visit http://hechingerreport.org/
static/manufacturing/. 
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wind power
In 2000, there were just a handful of utility-scale turbines. Today, more 
than 52,000 generate about 6% of the nation’s electricity and wind tur-
bine technician is one of America’s fastest-growing occupations. Check 
out the map below to see where wind turbines and wind manufacturing 
facilities have popped up. 
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T
HE Association for Career 
and Technical Education 
(ACTE) will hold its an-
nual convention Novem-
ber 28 - December 1 in San 

Antonio, TX. As always, this year's 
CareerTech VISION promises much 
value to CTE educators. Here's what 
ACTE has for those who attend:

l Renowned keynote speakers 
exploring new directions in CTE. 

l 300+ concurrent sessions cover-
ing every aspect of secondary and 
postsecondary CTE. 

l CareerTech Expo and interactive 
exhibitor workshops. 

l Career Pavilion providing essen-
tial resources on several CTE career 
pathways. 

l Wednesday workshops and 
tours offering insights into focused 
topics and CTE programming.

l STEM is CTE Symposium ad-
dressing access to STEM-related 
career paths through CTE program-
ming for all students and especially 
for young women.

The annual convention draws 
career and technical educators and 
administrators from across the Unit-
ed States and around the world.

General Sessions
On Thursday, November 29, Jenna 

Hagar gets things started as speaker 
at the Opening General Session. Pas-
sionate about literacy and education, 
Hager has seen firsthand how a small 

change can make a large difference 
in a single life. As chair of UNICEF’s 
Next Generation and a former teach-
er in Baltimore, Maryland, Hager 
shows how lives can be transformed 
with compassion, community sup-
port, and educational opportunities. 
Author of The New York Times best-
seller Ana’s Story: A Journey of Hope, 
Hager is the daughter of former U.S. 
President George W. Bush and First 
Lady Laura Bush.

Saturday, Patrice Banks, founder 
of Girls Auto Clinic, will speak at the 
general session. Passionate about in-
novation, technology, and STEM edu-
cation, Banks provides the perfect 
blend of energy, credibility, humor, 
and a refreshing realness to motivate 
audiences to action, beckoning them 
to break down barriers, find their 
purpose, and achieve greatness.

Expanded Secondary and Postsec-
ondary CTE Programming–VISION 
provides the postsecondary com-
munity with a venue for exploring 
multiple pathways to college and 
career readiness, networking with 
postsecondary CTE professionals 
and leveraging business and industry 
partnerships to enhance your CTE 
programs. Fifty sessions on the most 
current issues in postsecondary CTE 
will cover:

l Business, industry, and educa-
tion partnerships and needs.

l Designing successful CTE teach-
er education programs. 

l Effective teaching strategies for 
adult learners.

l Re-skilling the middle-aged 
workforce.

l Promoting and attracting CTE 
student diversity.

l College and career readiness 
models.

l Teacher recruitment and reten-
tion. 

Career Clusters—ACTE and Ad-
vance CTE are pleased to offer ses-
sions focused on career clusters and 
programs of study, a comprehensive 
framework for organizing high- qual-
ity CTE programs, and cultivating 
collaboration between secondary 
and postsecondary CTE. 

pre-Convention workshops
ACTE has scheduled several in-

formative workshops for Wednesday, 
Nov.m 28. They include:

n admin 101: a Bootcamp for 
New administrators—This half day 
session is especially designed to help 
new administrators at all levels more 
clearly understand what CTE is and 
why it is such a successful program 
for student success, and how CTE 
programs can improve your organiza-
tion.

n CtE administrators—Just as 
there is a growing national need for 
CTE teachers, there is also a national 
shortage of CTE administrative lead-
ers. Many states addressed the issue 
by enabling those with a variety of 
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administrative certifications to be 
eligible to administer specialized 
CTE programs and/or CTE schools. 
On the surface, this seems like a 
logical decision. After all, a school 
is a school, right? ACTE and NOCTI 
are pleased to announce the first 
installment of a series that is focused 
on CTE administrative leadership, 
including key information on the 
fundamental skills needed for a CTE 
administrator to be successful. It is 
targeted to those individuals who 
have accepted responsibility for 
leadership of a school focused on 
preparing students for technically 
demanding careers. 

n developing a College and 
Career pathways (NC3t)— This 
workshop, facilitated by Hans Meed-
er of the National Center for College 
and Career Transitions, provides an 
excellent opportunity for education 
and community leaders interested in 
creating an integrated approach to 
college and career pathways in their 
schools. This session focuses on 
implementing K-12 career develop-
ment strategies, creating meaningful 

programs of study, engaging business 
and community partners, and devel-
oping an actionable phase-by-phase 
plan for implementation. Attendees 
receive a free copy of Mr. Meeder’s 
book The Power and Promise of Path-
ways.

n Empowering Students to 
pursue their Career Goals—tools 
and resources for School Coun-
selors and Guidance development 
and Career professionals—This 
workshop will provide school coun-
selors and career counseling profes-
sionals with information, tools, and 
resources they need to connect their 
students with their career passions. 
Participants will emerge with an 
enhanced knowledge of the full range 
of education and career options to 
empower students to pursue their 
career goals and expand their exist-
ing strategies for effective career 
advisement. At the conclusion of this 
training, attendees will be able to:

l Identify and discuss the various 
components and benefits of a high-
quality CTE program of study, includ-
ing work-based learning, industry-

recognized credentials, and dual/
concurrent credit.

l Discuss the range of options 
available in CTE and know how to 
locate and access information on 
programs in their specific state and 
local CTE delivery systems.

l Explain the value of CTE to stu-
dents and parents.

l Assist students with career 
exploration and development in K-12 
and identify potential strategies to 
implement in their community.

l Develop an individual action 
plan with specific strategies to reach 
students, parents, administrators, 
other counselors, and/or other stake-
holders two months following the 
workshop to communicate the value 
of CTE

n Maximize Enrollment, reten-
tion, and performance by Master-
ing the New CtE Narrative—Join 
dynamic education expert Mark C. 
Perna for an immersive dive into 
the innovative strategies that are 
transforming the CTE narrative na-
tionwide. Discover the power of the 
Three Pillars that CTE professionals 

Machinists’ 
Ready  
Reference
10th edition 

New Edition!

The same great book made even greater with enhanced 
readability and expanded content!

Durable and easy-to-read book provides the essential 
procedures, charts, tables, and formulas used by machin-
ists, toolmakers, mechanical engineers, and designers. 
Handy 4-1/4" × 6" book is spiral bound to lie flat when open.

$39.95

For details, visit www.techdirections.com/booksmach

Call 800-530-9673 x300, order online,  
or fax your order to 734-975-2787.

Tech Directions Books & Media 
PO Box 8623, Ann Arbor, MI 48107

School discounts available on phone orders.
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everywhere are adopting with re-
markable results. As the connective 
tissue between everything you’re 
already doing and the Three -Pillar 
approach, the Career Tree® strategy 
will help you spark ongoing student 

dialogue, demolish CTE stigmas, 
and tell a fresh story of value for 
students, parents, legislators, and 
stakeholders. 

tours
Tours organized for this year's 

CareerTech VISION include:
l Construction Careers acade-

my—The Construction Careers Acad-
emy (CCA) was founded in 2009,and 
shares the campus of Earl Warren 
High School with an academic fo-
cus on construction-related skills. 
It is a “school within a school” that 
provides an advanced and rigorous 
curriculum for construction tech-
nology, construction management, 
architectural design, applied engi-
neering, and real-world experiences. 
The CCA also offers electrical, HVAC, 
plumbing, and welding classes, and 
curricula for its students.

l East Central High School CtE 
program tour—East Central High 
School is a large 6A campus located 
in southeast San Antonio. It uniquely 
boasts a mix of urban, suburban, and 
rural student populations. The cam-
pus is home to approximately 3,600 
high school students. ECHS provides 
CTE programming opportunities for 
students in 11 of the nationally recog-
nized Career Clusters and has part-

nered with local colleges to offer col-
legiate level programming in an ad-
ditional four career clusters through 
the Alamo Academies program. East 
Central Independent School District 
strives to create productive citizens 
of society who are prepared for all 
postsecondary opportunities. Educa-
tors will have an opportunity to see 
how ECHS has implemented numer-
ous industry-validated certification 
programs into the CTE curriculum, 
as well as viewing students in action. 

l Fort Sam Houston tour—
Tour will include a motorized tour 
around the grounds of the base as 
well as time to visit the Fort Sam 
Houston museum located in the 
historic quadrangle.

l Marvels of Modern Medicine, 
Fort Sam Houston—Fort Sam Hous-
ton, founded in 1845, includes some 
of the oldest structures on any Army 
installation plus serves as the "Home 
of Army Medicine". Army investiga-
tors collaborate with scientists in 
industry and academia to attain 
common research goals that provide 
world-class medical technologies to 
protect and sustain America's ser-
vice men and women. The visit in-
cludes a museum visit and historical 
tour, briefing on medical innovations, 
and lunch with the troops.

Career pavilion
Bigger and better than ever,  

VISION’s Career Pavilion will feature 
CTE career pathways with represen-
tatives showcasing career opportuni-
ties and resources to help you get 
your students excited about their 
future career path.  
 
StEM is CtE Symposium
Saturday, december 1, 12:15-5:15 pm

Back by popular demand, this 
event addresses crucial diversity, eq-
uity, and access issues to STEM fields 
via CTE programs, which encourage 
students and especially women to 
explore high-paying, high-demand 
STEM careers. CTE classrooms of-
fer hands-on learning environments 
that bring STEM to life, apply core 
academics to real-world situations, 
and provide creative problem-solving 
skills to address our nation’s most 
pressing issues. Together, STEM 

and CTE expand opportunities for 
youth to engage in some of the most 
exciting realms of discovery and 
technological innovation.

This year's STEM is CTE Sympo-
sium begins immediately following 
the closing VISION general session 
and includes an opening general 
session, lunch, information-rich 
breakout sessions, and a closing 
networking reception. Join education 
and business leaders from across the 
nation to address diversity issues re-
lated to STEM career paths through 
CTE and why it’s important for all 
students, especially for women who 
are still underrepresented in STEM 
fields. 

marketplace
monthly

Electronics Software
For Windows 7/Windows 8/Windows 10

F Topics from Ohm’s law to Op Amps
F Works with any textbook  

or curriculum
F Teaches digital meter use

F Scores are printed or stored

Free Trials at Website!
ETCAI Products

800-308-0154
www.etcai.com info@etcai.com

Fort Sam Houston Quadrangle
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See answers on page 11.
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“More than Fun,” po Box 8623, ann arbor, Mi 48107-8623.

Does Anybody Really Know What Time It Is?
Below is a picture of the clock that one of Mr. P’s 

daughters gave him as a gift. Can you find two errors?
Let’s Rock!

Paul, John, and George are three rock stars.
One plays guitar, one plays the drums, and one 

plays the piano, but not necessarily in that order.
The drummer tried to hire the guitarist for a re-

cording session, but was told that he was out of town 
doing shows with the pianist.

The drummer admires the work of both musi-
cians.

The pianist earns more money than the drummer.
Paul earns less than John.
George has never heard of John.
What instrument does each of the rock stars play?

h58

Puzzle devised by David Pleacher, www.pleacher.com/mp/mpframe.html

Puzzle devised by David Pleacher, www.pleacher.com/mp/mpframe.html

Transportation Technology Inventors 
Each of the inventors listed below made a great contri-

bution to the field of transportation. See if you can match 
up the inventor with his invention.

1. August Fruehauf 

2. Ole Evinrude 

3. Donald Douglas 

4. Edwin Link  

5. Igor Sikorsky 

6. Orville and Wilbur  
      Wright 

7. John Fitch 

8. Elijah McCoy 

9. Gottlieb Daimler   

10. Allen Breed 

A. Pioneered piloted powered flight

B. Made the first operational steamboat 

C. Built the first trainer to provide ground 
instruction for new pilots

D. Invented the first airplane that could lift a 
load that exceeded its own weight

E. Invented an automatic lubrication system 
for locomotive steam engines and factory 
machinery

F. Developed and built the first semitrailer 

G. Prototype of the modern gas engine

H. Built the first practical helicopter 

I. Patented the first successful car air bag

J. Invented the first practical outboard motor

“So I’m reading this article in 
Tech Directions about building a 

giant wooden horse, and this idea 
hits me . . .”

A Glass Menagerie?
In a menagerie, there are birds and beasts. Deter-

mine the number of each given the fact that the lot 
has 36 heads and 100 feet.

Puzzle devised by David Pleacher, 
www.pleacher.com/mp/mpframe.html






