




Copyright & License  
© 2026 Spark & Anvil (501(c)(3) public charity). Chapter text and illustrations licensed under CC BY-NC-SA 4.0. App software 
© Spark & Anvil — all rights reserved. Distribute, adapt, and remix freely for educational use with attribution.

This advanced edition collects 6 chapter books from the CircuitForge cast — each character embodies a different curricular 
primitive; together they teach the full subject.

Methodology: distributed-narrative learning per Bruner narrative-cognition + Habgood intrinsic-integration + SAMHSA TIP 
57 trauma-informed register. Advanced edition: upper-middle-grade register (Wonder / Hatchet / Holes band) for readers 
ages 11-14 ready for longer sentences + more nuanced subtext.

Spark & Anvil is a 501(c)(3) public charity. All apps free forever; no ads; no tracking; no in-app purchases.

spark-and-anvil.com



## 

For everyone who learns by reading between the lines.



Contents  

Copyright & License
Contents
Introduction

Spark and Load
Branch
Build
Damp
Flow
Push

About Spark & Anvil



Introduction  
The CircuitForge cast was authored to embody the curriculum, not decorate around it. 
Each of the 6 characters you'll meet in this book teaches a specific primitive — 
a particular tactic, a particular technique, a particular way of seeing. 
Together they form an ensemble: the cast IS the curriculum.

Read in any order. Each chapter stands alone. 
Each character also appears in the matching Spark & Anvil app (free, forever) 
where you can practice what they teach.

This is the Advanced Edition — written for readers who are ready for longer sentences, layered subtext, and the trust that 
comes with not having every joke explained. The Standard Edition covers the same characters at a lighter register; pick 
whichever feels right for the reader at hand.

— The editors at Spark & Anvil



Spark and Load  

The Circuitforge workbench stretched wide and clean, a smooth expanse of polished wood. On its surface, a green mat 
offered a bright contrast. Two friends sat opposite each other, separated by this vibrant green. To the left rested Spark, a 
compact, cheerful box. A large, friendly dial dominated its front panel. From within, a low, happy hum vibrated, and a 
warm, steady light pulsed gently through a small window. Spark felt full of fizz, pop, and an eager sense of go-power.

On the right side of the mat sat Load. Load was not a single entity, but a quiet assembly of specialized gadgets. There was a 
delicate glass bulb, its tiny wire coiled like a sleeping serpent inside. A small motor, topped with a bright yellow propeller, 
waited patiently. Beside it, a round speaker, its neat mesh screen silent, completed the trio. All were still, poised, and 
utterly quiet.

"Feeling the buzz today, Load!" Spark called out, its light quickening its pulse. "I’ve got the zoomies, the tingles, the big-time 
VROOM! Let's make something happen!"

The little bulb on Load’s side gave a barely perceptible wiggle. The motor’s propeller twitched with a hopeful flutter. "We 
hear you, Spark," Load’s voice replied, a calm, unified sound that seemed to emanate from all the gadgets at once. "We are 
ready, too. We are ready to shine, and spin, and sing. But for now… we are simply waiting."

Spark’s happy hum faltered for a moment. "Oh. Right. Me too." The realization felt a little deflating.



Spark focused all its considerable energy. Inside its sturdy casing, tiny, lightning-fast bits of cheer whizzed around, like 
excited particles trapped in a jar. They had nowhere to go, no purpose to fulfill. Spark turned its big dial up a notch, moving 
from a friendly '3' to an excited '5'. The internal hum deepened, growing louder. The light shining from its window 
intensified, becoming a brilliant beacon. "I'll just... I'll just send some energy your way!" Spark declared, a surge of optimism 
powering its voice.

With a great, concentrated effort, Spark pushed. A tiny, glittering speck of light shot out from its connector. It flew a few 
inches through the air, a fleeting promise of power, then vanished with a sad, almost apologetic pfft. It was like trying to 
throw a whisper across a busy room. The sound, the energy, simply dissipated, lost in the vast, empty space.

"Did you get it? Did you get it?" Spark asked, its voice now tinged with uncertainty.

Across the bench, Load remained as still and dark as before. The silence felt heavy. "We saw it!" Load answered kindly, its 
collective voice gentle. "It was a very nice spark. Very bright, in fact. But it didn't quite... arrive."

Spark's light dimmed a little. It turned its dial back down to '3'. The fizz and pop inside, once so vibrant, now felt jumbled 
and utterly useless. What good was having all the go-power in the world if you couldn't actually give it to anyone? It felt like 
having a giant jar of the best cookies, but the lid was stuck on forever, sealing away all the delicious potential.



On the other side, Load continued its patient vigil. The little bulb dreamed of glowing, of pushing back the shadows that 
clung to the workbench. It longed to be a tiny sun, even for just a moment, a beacon of warmth. The motor with its bright 
yellow propeller yearned to feel the whir and spin, to send a tiny, refreshing breeze across the green mat. The speaker 
practiced a happy little tune in its head, a series of cheerful beeps and boops it was desperate to share with the world.

"It is a strange feeling," the speaker-part of Load murmured to the others, its voice a soft, almost wistful hum. "I know 
exactly what to do. I have a whole song ready to play."

"I know how to spin," the motor added, its propeller giving another small, hopeful twitch. "Clockwise, counter-clockwise, 
fast, slow. I just need the... the push. The impetus."

"And I know how to shine," sighed the little bulb, its glass surface reflecting the dim light from Spark. "It’s the one thing I 
was made for. My entire purpose."

Load sat there, a collection of perfect plans and wonderful ideas, but with no way to bring them to life. They possessed all 
the how, but none of the get-up-and-go. Being full of purpose with no power felt like being a beautiful kite on a day with no 
wind. You could be the best kite in the world, designed for soaring, but you would still remain stuck on the ground, unable 
to fulfill your destiny.



"This isn't working," Spark said, its light pulsing in a worried, irregular rhythm. "I have all this energy, and you have all those 
amazing jobs to do. But nothing connects."

"What we're missing," Load said thoughtfully, its voice calm despite the predicament, "is a path. A clear connection 
between us."

Spark looked at the empty space separating them. It seemed very wide, an impassable chasm. Then, they both noticed it at 
the same time: a long, red wire. It lay coiled neatly between them, its shiny clips glinting at each end. It looked like a bridge, 
just waiting to be used. The solution had been there all along, patiently waiting for them to see it.

"If you clipped one end to me," Spark buzzed, its excitement returning with a rush, "and the other end to... say... the 
lightbulb..."

"Then the path would be open," Load finished, a hopeful tone rising in its collective voice. "Your go-power would have a 
road to travel on, straight to us. A complete journey."

The idea hung in the air, thick with possibility. It felt a little scary, a step into the unknown. What would it feel like, this 
connection? But sitting apart wasn't working at all. They had to try. One shiny clip on the red wire slowly reached over, 
guided by an unseen force, and gently clamped onto Spark’s connector. The other clip hovered, trembling slightly, over the 
base of the little bulb.

"Ready?" Spark hummed, a question full of anticipation.

"Ready," Load replied, its voice steady and clear.



Click. The second clip attached to the base of the little bulb, a soft, decisive sound. For a split second, nothing happened. 
The world held its breath. Then, a wonderful feeling rushed through them both. Spark felt a steady, pleasant flow leave its 
box, a sensation of purpose, like a river finally allowed to run to the sea. The jumbled-up energy inside smoothed out, 
transforming into a happy, flowing stream.

And Load... Load shone! The little bulb instantly filled with a brilliant, warm light, bright and clear, pushing back the 
shadows. The motor next to it began to spin, its yellow propeller whirring into a cheerful blur, creating a tiny breeze. And 
the speaker, no longer silent, let out a triumphant series of beeps: BEEP-BOOP-BEEP! Its song had finally found its voice.

"You're doing it!" Spark cried out, its own light glowing even brighter in pure delight. "It's working!"

"WE'RE doing it!" Load answered, its voice a happy, vibrant mix of light, motion, and sound. "Your push, and our work. 
Together!"

Spark sent the energy, and Load used it. One couldn't do anything truly meaningful without the other. On the big green 
mat of the Circuitforge, they weren't two separate things anymore. They were a team. They had formed a complete circuit, 
a loop of giving and receiving, humming and shining and spinning, together.

Listen along + meet more of the cast at:



https://spark-and-anvil.com/cast/circuitforge/spark-load



Branch  

Branch hummed a little tune, a low, rumbling sound deep in his chest. His paws, tipped with soft amber, carefully arranged 
a handful of tiny wires on his workbench. He was a beaver, yes, but not just any beaver. He was a circuit-weaver, a path-
finder, obsessed with the invisible roads electricity traveled.

He was small, warm-cream colored, and wore a chunky-cartoon topology-vest. Loops and branches were stitched onto the 
fabric, a map of connections. His most important tools, a series-vs-parallel-card-set and a node-diagram-tracker, lay spread 
before him. The cards showed different ways to link up parts, like a single closed loop or paths that split and rejoined. The 
tracker, a small, glowing stylus, could trace the flow through each design.

Branch believed in one simple truth: "One path or many. The topology decides the behavior."



This truth was the heart of his work. Branch taught circuit topology, the craft of understanding how connecting 
components differently changes everything. Most beginners thought a circuit was just one long line. But Branch knew 
better. He knew that components could be wired in series – all in a single line, sharing the same current. Or they could be 
wired in parallel – branching out, each on its own path, sharing the same voltage. The same parts, arranged differently, 
created completely different results.

He picked up two small, shiny LEDs and a 9V battery. "Watch," he murmured, his voice gentle but firm. He connected the 
LEDs one after the other, in a single loop with the battery. This was a series connection. Both LEDs glowed, but they were 
dimmer than they would be alone. Each one got only about half of the battery's power.

"See?" he said, pointing with his stylus. "The current goes through both. It's the same current for each LED. But the voltage, 
the push from the battery, that divides between them." He carefully unplugged one LED. The other immediately went dark. 
"If one fails, the whole loop breaks. Both go dark."

Then, with practiced movements, he rewired the LEDs. This time, he connected each LED directly to the battery, creating 
two separate branches. This was a parallel connection. Both LEDs lit up, bright and strong, just as if they were alone.



"Now, each LED is on its own branch," Branch explained. "They both get the same voltage from the battery. The current, 
though, that divides between them. The battery has to send out double the current it did before." He unplugged one LED. 
The other stayed brightly lit. "If one fails, the other still works. Same components; different topology; different behavior. The 
way you wire something, that's an engineering choice."

Branch had learned this lesson early, growing up along the lodge-streams. His family had been the long-channel-designers 
for the village. Their dam wasn't just one big wall; it had multiple spillways. Generations of beavers had been taught: "One 
channel breaks, the lodge floods. Many channels share the work. Resilience comes from branching." Branch had carried 
that wisdom forward, applying it to the flow of electricity.

He remembered the day he walked into CircuitForge, barely twelve. Watt, the wise old mentor, had asked him, "What is 
topology?" Branch hadn't hesitated. "One path or many. The topology decides the behavior. Path-choice-craft." Watt had simply 
nodded. "You are appointed."

Branch knew that understanding topology meant understanding the fundamental rules of electricity. He often showed 
how these rules applied:



Series: Components in a single line, forming one loop. The current is the same everywhere, but the voltage divides 
among the components.

Parallel: Components on branches, creating multiple paths. The voltage is the same across all branches, but the 
current divides among them.

Combined Circuits: Real circuits often mix both series and parallel. The trick is to identify the groups, simplify them 
step by step, and predict the overall behavior.

Kirchhoff's Current Law (KCL): At any junction where paths split or join, the total current flowing into that point 
must equal the total current flowing out. It's like water in a river: no water just disappears or appears from nowhere.

Kirchhoff's Voltage Law (KVL): If you trace a path around any complete loop in a circuit, the sum of all the voltage 
drops and rises will always add up to zero. It’s about energy conservation within the loop.

He liked to use the example of holiday lights. "Think about old-style Christmas lights," he'd say. "One bulb failed, and the 
whole string went dark. That's because they were wired in series. But modern strings? One bulb goes out, and the rest stay 
on. Those are parallel."

"It's the same reason household wiring is parallel," he continued. "Every outlet in your home sees the same 120 volts. 
Appliances plug into their own branches. You can plug in many things, and the voltage stays stable, even though the total 
current drawn from the wall adds up."

Sometimes, new students would come to him with funny ideas. "Some folks think wiring things in series makes a circuit 
'stronger'," Branch explained, shaking his head gently. "But series actually adds resistance. That means, for the same 
voltage, you get less current. It's different behavior, not necessarily 'stronger'."



"Or they think parallel means 'double the power'," he added. "Parallel does double the current for the same voltage, if you 
add another identical branch. But each branch still behaves the same way it would alone. Sometimes it's useful, sometimes 
it's just wasteful."

He always made sure to warn about the dangers, too. "What if you bridge two points in a parallel circuit with almost no 
resistance?" he asked, tapping a card. "That's a short circuit. Infinite current tries to flow, which can cause a fire. That's why 
fuses exist – to break the circuit before things get too hot."

Branch looked at his cards, then back at the two small LEDs, one still glowing brightly. He was Branch. The primitive he 
taught was circuit topology. The move was simple: series means same current, divided voltage; parallel means same voltage, 
divided current. The topology is always an engineering choice.

"Don't choose topology randomly," he advised, his voice soft but clear. "Choose it for the behavior you need. Christmas 
lights need to keep working when one bulb fails – parallel. Voltage dividers need controlled voltage drops – series. Most 
real circuits mix both. You have to identify the groups, simplify them, and design for the behavior you want."

He picked up his node-diagram-tracker, ready for the next lesson. "One path or many. The topology decides the behavior."

Listen along + meet more of the cast at:



https://spark-and-anvil.com/cast/circuitforge/branch



Build  

Build hunched over her workbench, a small, focused bird of a girl. Her feathers, the color of warm cream, were tipped in a 
soft, bright blue. She wore a vest with dozens of tiny pockets, each holding a different electronic jewel. It was her uniform, 
her toolkit, her second skin. In front of her lay a white plastic block riddled with holes—a breadboard—and a tray of 
components sorted into neat little bins.

She worked with a quiet intensity. The way she arranged the tiny objects was a family trait. Her people were the long-
arrangers, the bowerbirds who taught the village that every object has its place. A blue bottle cap here, a shiny leaf there. 
The bower only worked because each piece was chosen and positioned with care. Build was just using different pieces.

She walked to CircuitForge when she was twelve. Watt, the mentor there, had looked at her small tray of parts and asked a 
single question. “What is component-craft?”

Build had answered without hesitation. “Every component has a job. Wire them together; the circuit comes alive.”



Watt had nodded slowly. “You are appointed.”

Now, in her own workshop, she held that lesson in her hands. She was teaching the craft of components + 
breadboarding, the simple idea that a circuit is a team. Most people thought electronics was just about wiring things 
together. Build knew better. It was about choosing the right specialist for each job.

She picked up a tiny cylinder with colorful stripes. “Resistor,” she murmured, placing it on the breadboard. “Its job is to limit 
the flow. To keep the current from getting too wild.”

Next, she chose a small canister with two wire legs. “Capacitor. It stores a little bit of charge. Like taking a quick breath 
before letting it all out.” It clicked into place.

She continued, her fingers moving with a practiced speed. A diode, which acted like a one-way door for electricity. An LED, 
a special diode whose job was to light up when current flowed through it the right way. A transistor, the heart of modern 
electronics, ready to switch or amplify a signal. And finally, an integrated circuit, or IC—a black plastic bug with eight silver 
legs.



“This one is a whole team in a box,” she explained to the empty air. “Hundreds of tiny transistors, all packaged to do one 
complex job.”

This was her whole world. Making the team visible. Showing how each part mattered. The breadboard was her stage. It let 
her build, test, and change things quickly, without the messy permanence of solder.

“Watch,” she said, her voice clear and quiet. She began to build for real.

She took the eight-legged IC—a 555 timer—and pressed it into the center of the breadboard. Next came two resistors and 
a small, orange capacitor. Finally, a tiny red LED. She connected everything with short, colorful wires, routing them through 
the breadboard’s hidden pathways. She paused, her hand over a switch connected to a battery.

“Five components,” she said. “The resistors set the timing. The capacitor charges and discharges, like a little battery. The 
555 chip watches the capacitor and switches the power on and off. The LED just has to light up.” She flipped the switch.



The little red light blinked on. Then off. Then on again. A steady, perfect pulse.

“One team, one behavior,” she said with a small, satisfied smile.

She swapped the orange capacitor for a smaller blue one. She flipped the switch again. The light blinked much faster. Blink-
blink-blink-blink.

“Same circuit,” she noted. “Different timing. The capacitor’s job changed, so the whole team’s behavior changed.”

She looked up, as if seeing a student in front of her. “What happens if we forget a part?”

She reached in with her pliers and pulled out the resistor standing guard in front of the LED. She flipped the switch.



Pop.

A tiny wisp of smoke curled up. The LED gave one last, intensely bright flash and went dark forever.

Build didn’t flinch. “That happens,” she said calmly. “Now you know what too much current looks like. The LED is broken, 
but the lesson is learned.” She tossed the dead component into a scrap bin.

“Don’t fear breaking parts,” she said, her voice gentle. “Fear is the enemy of trying again. The bower-builder doesn’t get it 
right on the first try, either. You just grab another LED, read the datasheet this time, and fix it.”

She picked up a new LED from her tray and a new resistor, and in seconds, the circuit was blinking again. Steady. Calm. 
Alive.

“Every component has a job,” she repeated, the words a quiet chant. “Wire them together; the circuit comes alive.”

Listen along + meet more of the cast at:

https://spark-and-anvil.com/cast/circuitforge/build



Damp  

Damp was a sloth-tween, small and slow, with warm-cream fur tipped in soft mossy green. She moved with a deliberate, 
unhurried grace, her chunky-cartoon ohm-vest a familiar sight in the CircuitForge. A small ohmmeter hung from her belt, 
alongside a neat set of color-coded resistors. Damp was deeply curious about how electrons slowed down. She often said, 
"The slowdown. Measured in ohms."

Her ohmmeter and resistor set were her signature. The meter read ohms (Ω), a measure of electrical resistance. The tiny 
resistors, no bigger than grains of rice, showed different values through their painted color bands. Brown-black-red, for 
example, meant one thousand ohms, or 1 kΩ.



Damp understood resistance and Ohm's law. She knew that most novices thought wires just carried electricity without 
much fuss. But resistance-craft taught a different truth: every material fought the flow of electrons to some degree. 
Copper, a great conductor, resisted very little. Rubber, a great insulator, resisted enormously. A carbon resistor sat 
somewhere in between, designed to resist on purpose.

"The slowdown," Damp would explain, holding up a tiny resistor. "Measured in ohms. When electrons flow through a wire, 
the wire's atoms get in the way." She moved her hands slowly, illustrating the path. "Some atoms step aside easily, like in 
copper. Some grab the electrons tight and slow them down, like carbon or nichrome. Some don't let them pass at all, like 
rubber or glass."

She paused, letting the idea settle. "Resistance is how hard the material fights the flow. Ohm's law tells us how it all 
connects: Voltage equals Current times Resistance. We write it as V = I × R." She held up three fingers. "If you double the 
voltage but keep resistance the same, the current doubles. If you double resistance at the same voltage, the current 
halves. The three numbers are locked together."

The energy spent fighting through resistance became heat. That was why incandescent bulbs glowed. Their thin filaments 
had high resistance, and when current pushed through, it created enough heat to make the tungsten white-hot. Damp's 
whole work was to make this resistance visible. It wasn't a mystery; it was friction-craft.



Damp taught the core ideas of resistance and Ohm's law:

Ohms (Ω) were volts per ampere. This meant how much voltage you needed to push one ampere of current through 
something.

V = I × R, Ohm's law. If you knew any two of those numbers, you could always solve for the third.

The color-band code. Resistor bands encoded their value. Damp had a mnemonic: "Bad Beer Rots Our Young Guts 
But Vodka Goes Well." The first letter of each word matched a color: black, brown, red, orange, yellow, green, blue, 
violet, grey, white. Each color stood for a number, zero through nine.

Conductors, insulators, and semiconductors. Metals like copper had low resistance. Rubber and glass had high 
resistance. Silicon, when carefully treated, had controllable resistance. This was the basis of all computer chips.

Series resistors added up. If you put resistors one after another in a line, their resistance values simply added 
together. More resistance in line meant less current for the same voltage.

Parallel resistors decreased total resistance. If you created multiple paths for the current, the total resistance 
actually went down. It was like having more lanes on a highway.

Power dissipated as heat. Resistance turned electrical energy into heat. There were three ways to calculate this 
power: P = I × V, or P = I² × R, or P = V²/R. All three formulas were the same thing.

The common mistake: "the resistor blocks current." Damp taught that a resistor didn't block current; it limited it. 
Think of a narrow pipe limiting water flow, not stopping it entirely.

A real-world example: LED protection. Light-emitting diodes needed a resistor wired in series with them. This 
prevented too much current from flowing and burning out the LED. It was Damp's most common job in beginner 
circuits.

Another real-world example: heating elements. Toasters, electric heaters, and incandescent light bulbs all used high-



resistance wire. They were designed to turn electrical energy into heat.

Her work connected to other crafts: HeatForge Hush, which was about slowing things down. WaveForge wave-
damping, which also involved slowing. And StrategyForge Bide, which taught patience as a craft. All part of the "slow-
as-craft" framework.

Damp had grown up deep in the CircuitForge rainforest canopy. Her family had been the long-slow-craft-keepers for their 
village. They were sloths whose deliberate, energy-conserving ways had taught generations a vital lesson: "Resistance is 
craft. The slower path uses less; the faster path costs more heat. Slow is a strategy." Damp had carried that lesson forward.

She walked to CircuitForge when she was twelve. Watt, the wise mentor, had asked her a single question. "What is 
resistance?"

Damp didn't hesitate. "The slowdown. Measured in ohms. Friction-craft."

Watt had nodded. "You are appointed."

In her workshop, Damp carefully laid out her tools. She picked up a small resistor and her ohmmeter. "Watch," she said, 
her voice soft but clear. She touched the meter's probes to the resistor's ends. The display glowed. "Brown-black-red. That 
means one thousand ohms."

Next, she wired a nine-volt battery to a one-thousand-ohm resistor, then to a small LED, and finally to an ammeter. The 
LED lit up, a gentle glow. "Current equals seven milliamps," she announced, pointing to the ammeter. "That's nine volts, 
minus about two volts the LED uses, divided by one thousand ohms. Ohm's law at work."

She swapped the resistor for a smaller one, a 470-ohm resistor. The LED immediately grew brighter. "Now the current is 
about fifteen milliamps," she said.



Then she took an even smaller resistor, one hundred ohms. She connected it, and the LED flared, almost painfully bright. 
"Seventy milliamps," Damp said, quickly disconnecting it. "That's dangerously bright. It might burn out. That's why you size 
the resistor carefully."

She looked up, her mossy fur catching the workshop light. "I am Damp. The primitive I teach is resistance and Ohm's law. 
My move is V equals I times R. Resistance fights flow, and current spreads as heat."

Her gaze was gentle. "Don't think resistance is bad. Resistance is craft. Without resistance, every circuit would short-circuit. 
Resistors shape what current the LED sees. They control what voltage drops where. They even decide how much heat the 
wire makes. The resistor is the circuit's tuner."

"The slowdown. Measured in ohms."

Listen along + meet more of the cast at:



https://spark-and-anvil.com/cast/circuitforge/damp



Flow  

Flow, a small river otter with fur the color of warm cream and soft copper-tipped paws, hummed as she meticulously 
arranged a tangle of wires. Her deep curiosity about how electrons moved through things was obvious in every twitch of 
her whiskers. She always carried her most prized possessions: a small current-meter and a flow-direction-arrow, tucked 
securely into the pockets of her chunky ampere-vest. The meter read amperes, while the arrow showed the actual path 
electrons took through each wire. These tools were more than just equipment; they were how Flow saw the invisible dance 
of current.

"Electrons moving through wires," she often chirped, her tail swishing with emphasis. "Measured in amperes."



Many young inventors thought electricity was a mysterious, powerful force. Flow knew better. To her, current was simply 
charge-in-motion. It was electrons flowing through a conductor, much like water flowing through a pipe. The amount of 
charge moving past a point each second was measured in amperes (A). One ampere meant an enormous number of 
electrons crossing a single point every second. The direction of this flow mattered too. By convention, engineers often said 
current flowed from the positive (+) side of a power source to the negative (−). This was called "conventional current," a 
lucky guess made by Ben Franklin long ago. But the actual electrons, the tiny particles doing the moving, flowed the 
opposite way: from negative to positive. Both descriptions were valid, and engineers mostly used the conventional 
method. Flow's entire purpose was to make this charge-in-motion visible and understandable, stripping away any mystery.

"Electrons leave the negative terminal of a battery," Flow explained to an imaginary student, her paw tracing a path in the 
air. "They travel through the wires and components, then return to the positive terminal. This flow is the work. If the wires 
are unbroken, the loop holds. Current flows. If a wire breaks, the loop opens. Current stops, just like a dam in a river. 
Current needs a complete loop. No loop, no flow."

Flow had grown up along the slow-streams of CircuitForge. Her family had been the village's long-current-watchers for 
generations. They were otters who tracked eddies and counted fish per second. This taught everyone that flow was 
something you could measure. A river per second. Electrons per second. The idea was the same, just different particles. 
Flow had carried this important lesson forward.

She had walked into CircuitForge at twelve, ready to learn. Watt, the wise old mentor, had asked her a simple question: 
"What is current?"



Flow hadn't hesitated. "Electrons moving through wires. Measured in amperes. Charge-in-motion craft."

Watt had smiled. "You are appointed."

In her workshop, Flow now prepared a demonstration. "Watch," she said, her voice bright. She carefully wired a small 
battery, a tiny LED, and her ammeter together in a single loop. The ammeter was placed in series, meaning she had cut one 
of the wires and connected the meter right into the gap, making it part of the circuit. The LED glowed a steady green.

"See?" she pointed to the meter's display. "This ammeter reads twenty milliamps. That's twenty thousandths of an ampere 
flowing through every wire in this loop."



Next, she flicked a small switch she had included in the circuit. Click. The LED immediately went dark. The ammeter reading 
dropped to zero. "Open loop," Flow announced. "No flow. It's like lifting a bridge in a river. The water can't get across."

She closed the switch. Click. The LED lit up again, and the meter returned to twenty milliamps. "Twenty mA again," she 
confirmed. "The loop is complete, so the electrons can keep moving."

Flow then picked up a second ammeter. She carefully cut another wire in the same circuit, this time after the LED, and 
inserted the second meter. "Now, what do you notice?" she asked, tapping both meters with a paw. The first meter read 
twenty milliamps. The second meter, placed further along the loop, also read twenty milliamps. "The current is exactly the 
same throughout a series loop," she explained. "The electrons don't get used up. They just keep flowing, all the way 
around. It’s called conservation of charge."

She then prepared a different setup, her expression turning serious. She put on thick, heat-resistant gloves and placed a 
small, thin wire near a fireproof mat. "Sometimes, electrons take a shortcut," she warned. "This is a short circuit." She 
connected a wire directly across the battery terminals, bypassing any component that would normally use up energy. The 
ammeter she had connected in series with this new path immediately spiked to a very high number. The thin wire began to 
smoke.



"When current spikes too high, the wire heats up very fast," Flow said, pointing with a gloved paw. "That's why fuses exist. 
They're designed to melt and break the circuit before things get dangerous. Safety always comes first."

She disconnected the short circuit, letting the wire cool. "I am Flow. The primitive I teach is current. The move is electrons 
in motion, measured in amperes per second. A complete loop is always required."

Her voice softened. "Don't think of electricity as mysterious. It's just electrons moving—that's all. When you understand the 
loop, you understand why a single broken wire stops the whole circuit. You see why short-circuits are dangerous. And you 
know why every device on the same series loop has the exact same current flowing through it."

She looked at her current-meter, then back at the wires. "Electrons moving through wires. Measured in amperes."

Listen along + meet more of the cast at:



https://spark-and-anvil.com/cast/circuitforge/flow



Push  

Push was a small armadillo, no bigger than a school backpack. He wore a chunky volt-vest, the kind with thick padding and 
bright yellow accents. His favorite tools, a small voltmeter and a set of battery-cards, were always tucked into its pockets. 
He often stood in a braced pose, like a tiny engineer ready to tackle any problem.

His armor was a soft stone-grey, blending into the warm cream of his underside. But it was his curiosity that truly stood 
out. Push was fascinated by electrical pressure, by what made things move. "The pressure difference," he'd often say, 
holding up his voltmeter. "Measured in volts." His small meter could read the push between any two points. His battery-
card set showed different power sources: a tiny AA battery at 1.5 volts, a chunkier 9-volt, a USB port at 5 volts, or even a 
wall outlet pushing 120 or 230 volts. For Push, these weren't just numbers. They were the invisible forces that made the 
world hum.

Push lived and breathed voltage. He understood it as the potential difference, the driving force behind all things electric. 
Many people, especially beginners, got confused. They mixed up voltage with current. But Push knew the truth: voltage 
was the pressure pushing electrons. Current was the flow of those electrons. Without a difference in pressure, nothing 
would ever move. He liked to think of it like water pipes. Voltage was the water pressure, and current was the rate of water 
flow. A tall water tower, with its high pressure, pushed water through pipes much faster. A battery's voltage did the same 
for electrons in a circuit. More voltage meant more push. Push's entire goal was to make this pressure difference clear, to 
take the mystery out of it.



Push was always clear about it. "The pressure difference," he'd explain, tapping his voltmeter. "Measured in volts." He'd 
show how a battery had a higher electrical pressure at its positive (+) end than at its negative (−) end. That difference was 
voltage. Electrons, being negatively charged, naturally wanted to move from areas of low pressure to high pressure. So, 
they flowed through wires and components, giving up energy as they went. "Voltage is the push," Push would insist, "the 
push that makes electrons want to flow." A small AA battery, just 1.5 volts, offered a gentle nudge. A 9-volt battery, six 
times stronger, gave a much bigger shove. And a wall outlet? That was a powerful blast. "Bigger voltage," Push would 
conclude, "means more push."

Push had a whole set of ideas, what he called his "voltage scaffolds," to help others understand. He'd explain that a volt 
wasn't just a number. It was the amount of energy each electron carried, like how much punch it packed. One volt meant 
one joule of energy per coulomb of charge. That was the energy each tiny electron brought to the job.

"Remember," he'd say, "voltage is always a difference." You couldn't just have voltage at a point. It was always between two 
points, like the difference in height between two steps. Batteries, generators, or solar panels were the sources. They 
created that steady difference in pressure.

When Push used his voltmeter, he'd show how to connect it in parallel. "Touch the two probes across whatever you're 
measuring," he'd instruct. "Don't break the circuit. You're just checking the pressure difference between those two spots."



He'd demonstrate with a small circuit. "If you have a 3-volt battery and two identical parts connected one after the other, in 
series," he'd explain, "the voltage divides. Each part gets 1.5 volts." Then he'd show a different setup. "But if those same 
parts are connected side-by-side, in parallel, they both see the full 3 volts. The pressure is the same across both branches."

Push called this "energy bookkeeping." It was a rule known as Kirchhoff's voltage law. Around any complete loop in a 
circuit, all the voltage drops had to equal all the voltage rises. The numbers always balanced out.

He also made sure to clear up a common mistake. "People say, 'I touched the wire and it shocked me – the battery had too 
much current!'" Push would shake his head. "No. You felt the voltage pushing current through your body. A low-voltage 
source, even one that could deliver a lot of current, is usually safe. But a high-voltage source can push dangerous current 
through you." He'd emphasize, "Voltage is the danger threshold. Current is what actually causes the damage."

He'd compare an AA battery to a car battery. "Both might be around 1.5 volts or 12 volts," he'd say. "But a car battery can 
deliver much more current. The voltage is the push. The wire or whatever you connect determines how much flows."



Push saw these ideas everywhere. The way air pressure moved through his family's burrows, or how heat moved from a 
hot stove, or even how different chemicals mixed. It was all about pressure, gradients, and the push for balance.

Push had grown up along the dry desert arroyos, where the land was carved by ancient floods. His family were the long-
standing pressure-keepers for their village. For generations, armadillos like Push had managed the air pressure in their 
intricate burrows. They understood that a difference in pressure meant motion. Air always moved from high to low, 
seeking balance. The wind that whistled through their tunnels was just pressure looking for a way out. Push had learned 
this lesson early, carrying it with him like a precious stone.

When Push was twelve, he made the journey to CircuitForge. Watt, the wise old mentor, stood waiting. "What is voltage?" 
Watt asked, his voice low. Push didn't hesitate. "The pressure difference," he said, puffing out his chest a little. "Measured 
in volts. It's the craft of potential difference." Watt nodded slowly. "You are appointed," he declared. It was the highest 
honor.

In his workshop, Push loved to demonstrate. "Watch," he'd say, holding up his voltmeter. He'd touch the probes across an 
AA battery. The screen glowed: "1.5V." "That's the push," he'd explain, "from the positive to the negative terminal." Next, 
he'd measure a 9-volt battery. "Nine volts," he'd announce. "Six times the push."



Then he'd wire up a small circuit: a 9-volt battery, a tiny LED, and a 470-ohm resistor. The LED glowed a soft blue. Push 
would carefully measure the voltage across the resistor. "~7 volts dropped here," he'd murmur, pointing. Then across the 
LED: "~2 volts dropped there." He'd add the numbers in his head. "Total? Nine volts. Kirchhoff's voltage law. The books 
always balance."

"I am Push," he'd tell his students, his voice firm. "The primitive I teach is voltage. It's all about pressure difference, the 
potential energy per charge. Remember: bigger volts mean more push."

Push was always gentle when he delivered his most important warning. "Don't confuse voltage with current," he'd say, his 
voice soft but clear. "Voltage is the push. Current is what actually flows." He'd return to his favorite analogy. "Think of 
water. A tall tower means high pressure, like high voltage. A big, wide pipe means low resistance, so you get high current, 
even at lower pressure." He'd remind them, "Voltage and resistance work together to decide how much current flows. 
That's Ohm's law, a topic Damp will teach you later."

He'd finish with his signature phrase, a quiet promise of understanding: "The pressure difference. Measured in volts."

Listen along + meet more of the cast at:



https://spark-and-anvil.com/cast/circuitforge/push



About Spark & Anvil  
CircuitForge is one of 140 educational iOS apps from Spark & Anvil — a 501(c)(3) public charity making free, ad-free, 
tracking-free learning apps for ages 9-14.

Every app uses distributed-narrative methodology: named recurring characters embody curricular concepts. The cast you 
just met appears in the matching app, in mentor scaffolding, in puzzle solutions, in celebration moments. Reading the 
chapters first means meeting old friends when you open the app.

Visit spark-and-anvil.com to download apps, browse the full portfolio, or donate to support the work.

https://spark-and-anvil.com/donate
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