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    Everything has a beginning. 
     Except maybe it doesn’t.
     When I was in middle school science class constructing basic circuits with a battery, alligator 
clips, and a light bulb, I was taught that the battery was the beginning of the circuit. That once it 
was inserted, an invisible current would travel from the positive terminal, through the alligator 
clips, to the bulb, back through the clips, and end at the negative terminal. It was a simple round 
trip excursion beginning and ending at a power source.
     As a child this made sense. The battery, bringer of life, was the alpha and omega of everything 
within the circuit. And maybe that’s true. Once a circuit is completed there is movement. My 
science teacher described the time it took the power to move through the line as being equivalent 
to one one-hundredth the speed of light. “Light moves at 186,000 miles per second,” she had said, 
“electricity moves much slower.” 
     While 1,860 per second cannot compare to light, it still feels significant to me. Maybe I’m being 
a romantic, but I like to think of a battery as being part of a single act of creation. Once the circuit is 
closed, be that by a power source or a mend in a wire, everything sparks to life in a single moment. 
Because in human perception there is no difference between 1,860 and 186,000 miles per second. 
Both create magic.

     My great grandmother believed the most honorable professions were 
the trades. She liked skills that were tangible—the kind of work that can 
only be acquired through experience. When my paternal grandfather, 
who I came to know as Papaw, received a full football scholarship to 
George Washington University to study law, she threatened disownment 
if he accepted the offer. Her son was going to be a strong, reputable man 
who could provide an honest living for his family, not one who spent his 
life in an office growing pale and flabby behind a pile of books and torts. 

     At the heart of all electricity sits the idea of 
conservation. As I recited on test day in that 
same middle school science class, energy in a 
closed circuit cannot be created or destroyed. 
It just is—that magical moment when a battery 
is inserted and the inanimate is brought to life. 
For conservation to be so deeply rooted in the 
theory, practice, and history of energy, we seem 
to have abandoned the idea. 

     And he listened. To him, family was the only way to define success. 
Within a few months he had married my grandmother. Shortly after 
he would quit his factory job and begin training as a pole-man for the 
local phone company. He would meet his partner and life long friend, 
Jerry, and spend his life wiring Oklahoma City to itself and the rest of 
the world.

     A lesson that stuck from middle school science is that circuits must 
be closed. Everything is circular—everything must end where it began.
     It was the same lesson Papaw had taught me with his old Christmas 
train set. If the track doesn’t make a complete circle, the train cannot 
run. Every Christmas, over the smell of my grandmother’s turkey 
dinner, I would bask in his wisdom as he set the little train into motion 
around his coffee table. This connection was real and enchanting. It 
made more sense to me than the physics lesson would years later. 

     The simplest capacitors are an insulating dielectric plate (often 
glass or ceramic) sandwiched between two conductive nodes, which 
are usually thin foils or metals. In the common circuit a capacitor 
is used as a form of storage device. Conducting a charge, thus being 
part of the circuit, the two outer plates serve as mere terminals; 
however, the dielectric center becomes a voltage purgatory through 
which the specific protons or electrons moving through the circuit 
cannot pass, yet the flow within the line remains constant. Picture 
pushing on a rubber membrane—you cannot penetrate it, yet the 
force of your push has movement.
     Despite being present in the same field as other components of 
the circuit, the capacitor is considered free. It is self-contained with 
an independent electrical field and serves the rest of the circuit as a 
mentor or moderator. 

     Papaw’s telecommunications 
company, Southwestern Bell, had 
two mantras. The first, “we may 
be the only phone company in 
town, but we try not to act like it.”

     Each year the energy waste in 200,000 American 
homes is equivalent to the energy that could have 
been produced from the oil spilled in the 2010 British 
Petroleum disaster. With America having around 116 
million homes, we waste around 580 times the amount 
of energy that we so ruthlessly shamed BP for pouring 
into the Gulf of Mexico. While the ramifications of our 
personal waste aren’t as immediately apparent (I don’t 
have to look an oil-crusted Pelican in the eye when 
my sink faucet is dripping), the thought of wasting 115 
billion kilowatt hours of power a year is enough to give 
me pause. 
      Compared to the light bulbs with which I learned 
electricity, which used 1.25 watts of power (or 0.0025 
kilowatts), the figure isn’t one I can fathom. It exists in 
the same unimaginable realm as the difference between 
the speed of light and electricity. 

     Or maybe we’ve just lost touch with the magic of electricity. Rather than viewing 
it as a potential, like my idealistic grandfather did, it has become a burden. It has 
become an enormous responsibility and financial impossibility to keep up with the 
trends in electrical engineering and keep homes and businesses “energy efficient.” 
But maybe that’s the wrong mindset. Maybe all this talk of doom and energy crises 
isn’t getting us anywhere. Maybe we need to spend more time dreaming and think 
of sustainability not as “beyond the point of no return necessity,” but as a gift we’re 
giving the next generation so that they may find the wonder in it as well. Like an 
old Christmas train set.  
     Everything has an ending. 
     Except maybe it doesn’t.

     There are plenty of commercials and books and activists who are here to 
make sure our faucets are securely shut off and our televisions aren’t left on 
in the background. But that doesn’t seem to be getting us anywhere, despite 
the resounding agreement with which their arguments are met. The solu-
tion may be in the way we’ve allowed ourselves to become wired. From the 
excess heat of our light bulbs to the windows that aren’t quite caulked well 
enough, I find it baffling that we have yet to take full control of our energy 
systems. We’ve grown too accustom to slapping a resistor into the system 
when a capacitor would do quite nicely. 

     Papaw had a romantic relationship with his work. He was a 
professional connector and took great pride in that idea. Through 
the circuitry he installed, he allowed people to create and maintain 
connections. Doctors could reach nurses. Businesses could share 
information. A young man who left to start his own family could 
call home to Oklahoma every Sunday to hear of his father’s latest 
installation. My dad would hold their weekly phone date until 
Papaw became too frail to hold the receiver. 

     I’ve been told our energy waste shows a lack of connection. A lack 
of connection to the environment. A lack of connection to the future. 
A lack of connection to ourselves. That feels true, but it doesn’t feel 
like enough—I think there’s more to it than that it. Maybe the liberal 
minded company I keep has become a closed circuit where new ideas 
cannot be created, but I don’t know many people who think our energy 
use isn’t a strain on the Earth or the future. Rather, I wonder if our 
excessive waste may come more from the need to control. 
     The resistor expends energy, as apparent in its heat generation, 
yet it serves no purpose but to control the energy moving through it. 
In the same way maybe the energy we waste comes from a need to 
control the world around us. We leave the air conditioner on to control 
our climates and burn excess lamps to ward away the dark. 
     Much of our energy expense is because we can. We have tamed the 
chaotic wilderness through the kilowatt-hour, and we charge twelve 
cents for it. 

     The difference between a phone company and a power 
company is one one-hundredth the speed of light. Both 
make their living building connections. Both use buzzwords 
like “sustainability” and “conservation” to woo clients. And 
both have come to value their exorbitant quarterly figures 
over the possibilities they have offered the world. 

     Switches are human control over a system. 
     The switch itself can take many forms. The simple on/off 
flip switch waiting near the threshold of most rooms. A red 
button begging to be pushed. A temperature gauge waiting 
to switch on the heat if a room gets too cold. 
     Unlike the rest of the circuit, the switch has intention. 
Everything else acts because it exists, but for the switch, 
outside manipulation is key.

     The second, “there is no job so important 
or task so urgent that we do not have time 
for our coffee break.”

     To converse the free-market, consumer focused approach to economics 
America champions, the government broke the monopoly Southwestern Bell 
had over telecommunications in the Midwest. AT&T snatched the share of the 
company for which Papaw worked, and he was promoted to PBX installation. 
     Unlike his work on polls and with wires, PBX (or private branch exchange, ie 
the massive phone networks in populous buildings such as downtown offices) 
instillation brought him indoors. The work put him in fiberglass insulated walls 
and ceilings, which resulted in his speech being punctuated for the rest of his life 
by deep, chesty hacks. 
     While his lungs were being shredded by the glass particles, he would only talk 
about the good he was doing for the city. How he and his partner, Jerry, had 
been wiring the communications network for a new hospital. His perspective 
would be what kept him working long after his body started showing signs of 
decay.

     In 2013 the United States finally overtook China to become the number one 
energy wasting country in the world. Some scientists estimate America’s energy 
efficiency was as low as forty-two percent, which would mean Americans wasted 
more energy than we effectively used. 
     After getting over the initial shock of the figure, a sticky subject emerges: 
what is waste as far as electricity is concerned? Papaw setting a timer on a lamp 
to light it while he was away on vacation to deter break-ins would be considered 
wasteful by some. Others think of a dripping sink as a necessary white nose in a 
home, not a waste of over 300 gallons of water a year.
     Yes, the definition of “waste” is wildly subjective; however, there are areas 
of energy use where scientists have agreed on firmer definitions. Most energy 
researchers consider heat to be the most common, yet innocent, form of waste. 
When I say heat I’m not referring to the pleasant machine in my basement that 
keeps me warm in the winter, even though my power bill knows my heater to be 
an energy vampire, I’m talking about the way objects heat up when they have a 
current.
     Think of an old television set. The big, boxy rear-projection type. I remember 
after a Saturday morning of cartoon binging, the rear half of the set where the 
electronics were housed would be hot to the touch. The television’s intended 
purpose was not to create heat. This is heat waste. Like the resistor, this was the 
friction of the flow of power through the device. It was energy that was not used 
to power the device—it was a complete waste.

     Work on a telephone pole is punishing. Telephone lines 
never seem to go down on pleasant spring days—it is always 
the result of some natural or man-made disaster.    
     One Halloween, Papaw returned home after an evening 
repairing lines that had succumbed to the weight of freezing 
rain and showed off the evening’s mark of pride; a layer of 
ice had fixed his eyelashes to his eye brows.
     On a damage survey after a tornado he found a piece of 
straw the force of the tornado had embedded into a wooden 
telephone poll. 
     Despite the treacherous conditions he turned down every 
offer of promotion into management. He liked being in the 
field with his team. It wasn’t about safety or career growth; 
it was about existing in the moment and feeling as if he had 
accomplished something tangible. He felt like part of the 
circuit.

     Resistors serve in inverse to loads and 
exist entirely to control a system through 
reduced flow. While it is true that each load 
also uses power in its circuit, loads have 
benefit. They have some purpose the circuit 
maker deems desirable and are often the 
reason the circuit even exists. Resistors, 
alternatively, offer us nothing but heat, 
which is caused by the friction the energy 
creates while being resisted, and thankless 
precision. 
     The only reason we even bother to add 
resistors to a circuit is because of Georg 
Ohm. In his research Ohm discovered a 
relationship between voltage, current, and 
resistance—specifically, voltage is equal 
to the quotient of current and resistance. 
Using this theory, by adding a specific 
resistance to a circuit, the voltage can be 
reduced to a desired level. To thank him for 
his research, electrical engineers quantify 
electrical resistance in Ohms, so resistors 
have become a sort of Ohmage to the man.

     Common uses for the capacitor include maintaining power while 
a circuit is being charged—one of the reasons why we can use our 
phones while they’re connected to an outlet. 
     Capacitors can also serve as electrical crossing guards, corralling 
the messy stream of electricity from a power line into something 
consistent and usable. Equipment requiring a precise and consistent 
release of electricity, such as a speaker, benefits from the control a 
capacitor offers. 
     Or it can be like an electric sponge, absorbing excess electricity 
that would shatter objects built for lesser workloads, such as a low 
watt light bulb.
     Capacitors offer control of energy. They ensure that we only use 
what we need at a given moment, storing the rest away. The ultimate 
agent of conservation

     There are times when we may easily progress but can never return. This is a diode. 
     A proper diode will have little, if any, resistance in the circuit; however, current can 
only flow through the diode in a single direction. This allows specific currents to flow 
through a system, while other types can be impeded. 
     Commonly, diodes are used to switch chaotic, alternating currents, which is what 
one would find in the wall of one’s home, to a specific direct current, which exists in 
batteries and common circuits. Because while energy cannot be created or destroyed, it 
can transform into other types of energy.
     Anyone who wants to witness this conversion needs merely turn on their car. An 
automobile’s alternator is a diode, which converts the alternating current produced by 
the engine into something direct, which allows the battery and the vehicle’s electrical 
systems to perform their tasks. 
     Used correctly a diode can be an interpreter. 
     Used incorrectly it becomes an agent of segregation. 

     In her essay “Time and Distance Overcome,” Eula 
Biss explores America’s racial, environmental, and 
personal relationships with telephone poles. She 
gives several accounts of the poles being a means to 
carryout racial violence and describes several towns’ 
negative reactions to the poles. But she only briefly 
allows herself to gaze upon them with a sense of 
wonder. Like an electronic transcontinental railroad, 
the poles were one of America’s first attempts to 
close its circuit. 
      Reality and wonder sit on opposite sides of a 
terminal. One creates to escape destruction, the 
other because loss never was a possibility.  Both are 
necessary.

     The strangest thing about Papaw’s 
decision to abandon law school was that he 
never talked about it. My dad had heard him 
mention the fact that he had almost become 
an attorney a few times, but none of us knew 
about the generous scholarship he had been 
offered until we were looking through his 
old documents after he had passed away. He 
had rejected a life of education to keep from 
severing the connection he had with his 
mother. And he never looked back.

     Loads give purpose—they are the reward of doing. The 
reason to take the time to produce a circuit. They are the 
light bulbs, stereos, and watches of the world. 
     In a properly constructed system each load will fulfill 
its role, be that giving off light or brining near the voice 
of someone far away, but each load also has resistance. It 
uses power from the source and takes away the potential 
of the others. Two lamps connected to a single, closed 
system will never shine as brightly as one.

     One of Papaw’s most difficult clients was an elderly woman who 
would not let the telephone installers into her home unless they 
removed their shoes. Against the woman’s demands stood company 
policy, which mandated that while on the job all employees must wear 
approved footwear. It took a lengthy explanation from management 
and a thorough boot cleaning before the woman accepted the shoed 
men into her home and onto her clean carpet. 
     It was stories like this that he delighted in telling over dinner or 
while he was sitting in his rocking chair on holidays.

 The world needs more capacitors.
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