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Introduction  
The EquationQuest 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



Lever  

Lever was a compact man, built with the sturdy squareness of a shipping crate. He carried a small set of brass scales with 
him nearly everywhere he went. The scales weren’t strictly necessary for his work, as he often admitted, but he liked the 
solid weight of them in his hands. They reminded him of an essential truth. They reminded him why he started.

His story began in a town called Pivot, set squarely in the kingdom’s central plain. The name came from a type of 
mechanical joint, a fact the townspeople had, over many generations, stopped finding clever. Lever’s family didn’t work the 
forges or the mills that lined the river. They ran the market, a sprawling collection of twenty-three stalls famous for one 
thing above all else: its honesty. And that honesty began at the front gate, with the weighing scales.

The market scales were enormous. Two flat brass pans, each the size of a ceremonial platter, hung from a thick wooden 
beam that balanced on a single brass pin. The beam itself was four feet long, weathered by sun and rain. The entire 
assembly weighed as much as a small pony, and it was the most respected object in Pivot. It was the final word.

Lever grew up in the shadow of those scales. By his own careful count, he spent roughly ten thousand hours of his 
childhood watching people weigh their goods. He watched farmers heap apples onto one pan and the market clerks stack 
brass weights on the other. He watched until he was eleven, and by then he had seen something that most of the adults 
had long since stopped noticing.



He had noticed the scales were honest.

You could not cheat them. You could not persuade them, or bully them, or make them say something untrue by hoping 
very hard. If a farmer’s cart held two pounds of potatoes, it took exactly two pounds of brass to balance the beam. Not an 
ounce more, not an ounce less. The scales did not argue or negotiate. They simply stated the truth. For young Lever, this 
was the most fascinating thing in the world.

For his eleventh birthday, his grandmother gave him his own set of scales. They were a beautiful, palm-sized version of the 
market’s giant, carved from dark wood with delicate tin pans. Lever took them everywhere. He weighed his shoes, his 
lunch, and his cat, who was not a willing participant. He weighed feathers and stones and coins, keeping a meticulous 
record in a small notebook. He thought of himself as a detective of unseen truths, an investigator of honest numbers.

One sun-baked afternoon in late spring, when Lever was twelve, an event at the market changed the course of his life.

A farmer rattled up to the gate, his cart piled high with shining red apples. He was a man with a face like a dried plum, and 
he was already frowning. “Two hundred and forty pounds,” he announced, slapping a dusty ledger book he carried. 
“Weighed it myself on my own scale before I left the orchard.”



The market clerk, a teenager named Finn, chalked the number on his slate and gestured the farmer forward. The cart’s 
wheels groaned as they settled onto the massive brass platform of the market scale. The long wooden beam tipped, 
swayed for a moment, and finally came to rest. Finn squinted at the markers.

“Two hundred and fifty,” he declared.

The farmer’s frown deepened. “What? No. It’s two-forty. Your scale is off.”

“Scale’s never off,” Finn said, a little defensively. He had heard this complaint a hundred times. “It’s two-fifty.”

“That’s ten pounds of apples I’m being cheated out of!” the farmer grumbled, his voice rising.



Lever, perched on a nearby crate of cabbages, said nothing. He just watched. He saw the farmer’s face darken with 
suspicion. He saw Finn’s flush of confusion. And he saw the scales, steady and certain. The scales weren’t wrong. They 
never were.

So, if the scales were right, and the farmer was also sure he was right, then something else had to be happening. Lever’s 
eyes left the arguing men and traced the dusty lines of the apple cart. He slid off his crate and walked over, his own small 
scales clinking softly in his pocket. He didn’t look at the apples. He looked at the cart itself. He circled it slowly, his gaze 
running along the wooden frame. Then he knelt down and peered underneath.

And there it was.

Wedged between two of the thick wooden slats on the cart’s underside was a dusty red brick. Some kid on the road from 
the orchard must have jammed it in there as a prank. It was a heavy, solid thing, out of place and unseen.

Lever reached under and worked it free. It was heavier than he expected. He stood up, holding the brick in both hands. He 
didn’t say a word. He just walked over to the clerk’s smaller counter-scale, placed the brick on one pan, and began stacking 
one-pound weights on the other.

One. Two. Three. All the way to ten. The pans balanced perfectly.



He turned and showed the ten-pound brick to the farmer and the clerk. A moment of silence passed. Then the clerk, Finn, 
let out a short laugh of understanding. The farmer stared at the brick, then at his cart, and then he laughed too, a deep, 
rumbling sound.

The scales had been right. The farmer’s scale had been right, too. The brick was the difference. Both sides paid for the 
apples by weight, minus ten pounds for the stowaway. Everyone went home happy. The brick was placed on the gatepost 
as a friendly warning to future drivers, and it sat there for years.

That was the day Lever understood his life’s work. The scale had told the truth, even when it seemed wrong. It couldn’t 
have known the brick was there, but it felt its weight all the same. Because the scale did not negotiate, the brick had to be 
found. You couldn’t just decide the cart weighed less. To find the true weight of the apples, you had to remove the brick 
from the cart, and you had to remove its weight from the total.

You had to do the same thing to both sides of the problem. It was a rule as simple and unbending as the beam of the scale 
itself.

Years later, when the EquationQuest academy invited Lever to teach this principle, he brought the small wooden scales his 
grandmother had given him. He still uses them in his classroom. The brick story is the first one he tells. On a shelf behind 
his desk sits a dusty, chipped, ten-pound piece of clay with a small label that reads: “The equation is a balance.”

He still goes home to Pivot once a year to help with the harvest weighings. He still listens to the scales. And he still does not 
negotiate.

Listen along + meet more of the cast at:



https://spark-and-anvil.com/cast/equationquest/lever



Solo  

Solo grew up in the largest family in the town of Quint. The town of Quint is small. Solo's family was, by official town-
records count, nine children, two parents, one grandmother who lived in the back room, two dogs, one cat, and one tortoise who 
is technically still alive at the age of fifty-three. That is, in total, sixteen heartbeats under one roof.

Solo was the seventh of the nine children.

He learned, very young, that there was no such thing as finding somebody in his house. There was only moving everything 
else out of the way until you found them.

If you wanted to find your mother, you did not call out "Mother!" (You did not call out anything in the house, because if you 
called out, every other person in the house would hear you, and at least three of them would think you were calling them, 
and you would suddenly have a queue.) Instead, you walked through the kitchen, looked. Walked past the playroom, 
looked. Walked around the cousin who was sleeping in the hallway, looked. Walked up the stairs, looked. Eventually, in the 
linen cupboard or the garden shed or the bench by the well, you would find your mother.



This took, on average, six and a half minutes.

Solo had figured out, by the age of nine, that finding anybody in his family was the same as removing everything else. You did 
not search for the person. You eliminated the non-persons. When everything else had been moved aside, the person 
remained.

This was, although Solo did not know it yet, the principle of isolating a variable.

In algebra: you do not search for x directly. You remove every other term from x's side of the equation, one at a time, by 
doing the opposite operation. You add or subtract constants. You multiply or divide coefficients. You unbuild the layers. 
When everything else has been moved away from x, x is left, alone — and you have your answer.

Solo found out that this had a name when he was sixteen. A travelling algebra teacher came through Quint giving a free 
lecture in the town hall. (Quint was small enough that any travelling lecturer attracted approximately the entire town.) The 
algebra teacher wrote, on a small chalkboard, the equation: 2x + 7 = 19. She said to the audience: "How do we solve this?"



Most of the audience did not raise their hands. They were tired. They had come for entertainment, not algebra.

Solo, who was sitting in the back row, raised his hand.

The algebra teacher said: "Yes?"

Solo said: "You move the seven away from x. By subtracting seven from both sides. Then you move the two away from x. By 
dividing both sides by two. Then x is alone. And x is six."

The algebra teacher said: "That was extraordinarily quick. Where did you learn that?"

Solo said: "I have eight siblings."



The algebra teacher laughed. She thought he was making a joke. He was not making a joke. He was telling her exactly 
where he had learned it.

She walked over to him after the lecture. She asked him a few more questions. Then she said: "Have you considered 
teaching mathematics?"

Solo said: "I have considered leaving my house."

The algebra teacher, who was wise, understood that these two desires were, for Solo, the same desire.

He came to the EquationQuest academy six months later, at seventeen. He arrived with one small suitcase. He had, by his 
own count, the first private bedroom he had ever had in his life.

He has been teaching at the academy for twenty-two years.



He still goes home to Quint twice a year, for Midsummer and Midwinter. He still loves his family. He still has eight siblings 
(everybody is alive; the tortoise is too). He still finds people by eliminating non-people.

When children come to his class for the first time and ask, nervously, whether the technique of isolating a variable is hard, 
Solo always says the same thing:

"You don't search for x. You move everything else away from x. One step at a time."

He adds, after a small pause:

"It also helps if you don't shout."

(Children find this confusing. Solo, after another small pause, sometimes explains. Sometimes he just lets them wonder.)

Listen along + meet more of the cast at:



https://spark-and-anvil.com/cast/equationquest/solo



Undo  
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Undo lived right next door to Lever in the quiet town of Pivot. They had known each other since their toddler days, 
practically sharing a sandbox and every scraped knee. They walked to school together, then home again, their footsteps 
echoing a shared rhythm. In the way that only the closest childhood friends can, they sometimes felt like two halves of the 
same person, even as they grew into very different kinds of teachers.

Lever, as you know, spent his childhood watching the brass scales at his family's market. Undo, however, grew up watching 
her older brother build cabinets.

This is the story of how those quiet hours in a workshop shaped the teacher she would become.

Undo's brother, Joist, was a carpenter. He was nine years older, a towering figure who smelled of sawdust and lemon oil. 
From the time Undo was small, she claimed a worn wooden stool in Joist's workshop. She would sit there for hours, 
watching him work. He crafted chairs, sturdy tables, elegant shelves, and solid doors. Yet, his true passion, the things he 
built with the most care, were cabinets. Cabinets with smooth-gliding drawers. Cabinets with polished brass hinges. 
Cabinets whose doors swung open cleanly, latched securely, and stayed shut until you wanted them to move.

Joist's cabinets were more than just functional; they were works of art. Customers traveled from three towns over, 
sometimes more, just to commission a piece. The local carpenters' guild, a notoriously gruff bunch, once told Undo's 
mother that Joist was "unusually patient." Undo understood what they meant.

From her perch on the stool, Undo noticed Joist's peculiar ritual. It was something no other carpenter she'd ever watched 
seemed to do. After weeks of careful work, after a cabinet stood perfect and gleaming, Joist would unbuild it. Not 
completely, not destructively, but methodically. He would pull out each precisely fitted drawer, then slide it back in. He 
would unscrew every hinge, then carefully screw it back into place. He tested each joint, pulling it in the exact opposite 
direction it was designed to hold. He would, in essence, undo nearly every step of his own meticulous work. Only then 
would he reassemble it, piece by careful piece.



One afternoon, when Undo was seven, she finally asked him, "Why do you do that?" Joist paused, wiping sawdust from his 
brow. "I do not trust a joint I have not undone," he replied simply.

Undo thought about his words for the rest of the day, and for many days after. The full meaning didn't click into place all at 
once. It was a slow understanding, unfolding over years of watching Joist work. She began to see that every action involved 
in building a cabinet had a precise opposite. Nailing a board meant pulling the nail to take it apart. Gluing a joint meant 
separating it with a thin, patient blade. Screwing in a hinge was reversed by unscrewing the hinge. For every single step, there 
was an action that exactly reversed it. Joist didn't just know how to build; he insisted on knowing how to unbuild, too.

Much later, when she was older, Undo realized this careful philosophy had a name: the principle of inverse operations. It 
was the same idea, she discovered, that powered algebra. If you added five to one side of an equation, the operation that 
exactly reversed it was subtracting five. If you multiplied one side by three, the operation that undid it was dividing by three. 
If you squared a number, the operation that reversed it (for positive numbers, anyway) was taking the square root. Every 
single step, she understood, had an undo. If you didn't know the undo, you couldn't truly trust the original step.

Undo arrived at the EquationQuest academy at nineteen, a little older than most new teachers. She carried a small, well-
worn toolbox, a gift from Joist. Inside were six different implements, each designed to reverse a specific carpentry action. 
The academy master, a stern woman with sharp eyes, watched Undo for a few minutes during her orientation. Then she 
simply nodded. "You will be teaching inverse operations," the master said. "Welcome."



Undo has been teaching at EquationQuest ever since. She still keeps that small toolbox in her classroom, a quiet reminder 
of Joist's wisdom. It's her favorite demonstration. She'll hold up a hammer, its head gleaming. "This," she'll tell her 
students, "puts a nail in." Then she'll flip it around, showing the clawed end. "And this," she says, "takes a nail out. They are 
the same tool. They are the same idea, just moving in two different directions."

The children always remember this. Little hammers, some with nails, some with claws, appear in their notebooks for 
weeks.

Every year, when her students reach Kit 8, Undo tells a particular story. It's a true one, from Joist's workshop. Once, he built 
a magnificent corner cabinet for a customer. It was a true showpiece, all gleaming wood and precise angles. A few days 
after delivery, a frantic letter arrived. The customer claimed the cabinet's main door would not open. Joist was briefly, 
utterly panicked. He couldn't understand. He had tested that door a hundred times, opening and closing it, checking the 
hinges. He drove straight to the customer's house, his stomach tight with worry. There, in the corner of the room, sat his 
beautiful cabinet.

The customer had placed it snugly into a corner. The cabinet door, designed to swing wide to the left, now faced a wall only 
four inches away. It could only open a tiny crack, barely a quarter of the way. Joist saw it immediately.

Listen along + meet more of the cast at:



https://spark-and-anvil.com/cast/equationquest/undo



Flipper  

Flipper grew up by the sea. Not near the sea, like children in towns a few miles from the coast. Flipper lived on the sea. Her 
family’s small, whitewashed house backed directly onto a bustling harbor wall. The harbor itself teemed with fishing boats, 
their masts reaching for the sky. These boats, in turn, carried sails, and those sails were made by Flipper’s mother, the 
finest sail-maker in the region.

The sail-workshop, a large, airy room, was attached to their home. It was the biggest space in the building, designed to 
allow a full sail to be laid flat on the floor, with plenty of room to walk around it. Flipper spent her childhood in this 
workshop. She learned to read while perched on the soft, half-finished canvas of a mainsail. She mastered counting by 
tracing her fingers along the rows of brass grommets lining a sail’s edge. Very early, she understood that sails presented a 
constant challenge, a pair of decisions: how they caught the wind, and how they released it.

Sails, Flipper’s mother taught her, were remarkably adaptable. When the wind shifted, as it often did along the 
unpredictable coast, a sailor had to adjust. They had to flip the sail to the other side of the boom. The wind that moments 
ago pushed the boat to the right now pushed it to the left. The boat continued its journey, the sail working in the opposite 
direction, yet still propelling them forward.



This maneuver, Flipper learned by watching, was a precise change of orientation. It was also exactly how a skilled sailor 
harnessed a new gust. The sail itself didn’t need to be different. It simply needed to be turned over, presented to the wind 
from a new angle.

When Flipper turned thirteen, her mother finally allowed her to join a fishing boat for the first time. The trip lasted six 
hours, mostly silent, the rhythmic slap of waves against the hull the only constant sound. Flipper sat near the boom, 
absorbing every detail. The wind shifted three times that day. Each time, the captain, a quiet, weathered woman named 
Reef, called out: "Coming about!" Immediately, the deckhands sprang into action, flipping the great sail to its opposite side.

Each time, the boat kept moving forward, its course steady.

Each time, the sail was the same sail. It had simply been reoriented.



Flipper, thoughtful and observant even at thirteen, turned to Reef on the way back to harbor. "The sail didn’t change," she 
said, her voice soft. "We just used it the other way around."

Reef smiled, a crinkle appearing at the corner of her eye. "That," she replied, "is one of the great pleasures of sailing."

Flipper went home that evening and carefully wrote in a small notebook her mother had given her. The page now held a 
new entry:

"Sometimes you do not need a different tool. You only need to flip the one you have."

She didn’t know then that this fundamental principle had a specific name in mathematics. She didn’t know it was called 
reciprocals. She wouldn’t learn for years that multiplying a number by 1/x is the same as dividing that number by x, or that 
flipping a fraction — like turning 2/3 into 3/2 — was a powerful tool algebra used to undo multiplication. She only knew 
what she had seen on the boat.



She learned all of this later, when she was nineteen. Her uncle, a man who believed firmly in lifelong learning, had insisted 
she attend a small mathematics evening class. One night, the teacher wrote on the board: "To divide by 2/3, multiply by 3/2."

Flipper’s hand shot up. "Like flipping a sail," she said, before she could stop herself.

The teacher paused, a slight frown of confusion on his face. Flipper, feeling a blush creep up her neck, explained the 
concept of "coming about" and how the sail remained the same, just turned. The teacher stared at her for a moment, then 
burst out laughing. He laughed for a long time, a deep, booming sound that filled the classroom. When he finally caught his 
breath, he wiped his eyes. "That," he declared, "is the best explanation of reciprocals I have ever heard."

Word of Flipper’s unique insight eventually reached the EquationQuest academy. An invitation followed, asking her to 
come and teach reciprocals. She accepted without hesitation.

Today, Flipper still carries a small piece of folded canvas in her pocket. It’s a scrap from one of her mother’s old sails, kept 
for sentimental reasons. In class, she unfolds it slowly. Then, with a calm, deliberate motion, she refolds it the other way. 
"This," she explains, her voice even, "is reciprocal multiplication. The canvas is the same. Its orientation is different. The 
mathematics works the same way."



Children in her classes find this surprisingly intuitive. They often draw little sails in their notebooks, understanding the shift 
without needing complex formulas.

Flipper still travels home to the harbor twice a year. She still helps her mother stitch sails, the familiar rhythm of needle 
and thread a comfort. She still understands that you don't negotiate with the wind; you simply learn to work with it.

Reef, the fishing captain, retired ten years ago. She still drops by Flipper’s mother’s workshop for tea, her stories as salty as 
the sea itself. On three separate occasions, she has attended Flipper’s classes at the academy as a guest visitor. The 
children are always deeply impressed by a real fishing captain. Reef tells them stories about the thrill and precision of 
"coming about," her voice raspy with memory.

If you ask Flipper what reciprocals are, she won't give you a textbook definition. She will reach into her pocket, pull out the 
worn canvas. She will unfold it. She will refold it the other way. She will say, simply: "Same canvas. Other side."

For Flipper, that is the whole lesson.

Listen along + meet more of the cast at:



https://spark-and-anvil.com/cast/equationquest/flipper



Spread  

Spread worked, for fifteen years, at the central printing press of the capital city. The printing press was — and still is — the 
largest in the kingdom. It printed books, broadsheets, school texts, and the occasional poster announcing royal 
proclamations. It was a busy place. It smelled, faintly, of ink and damp paper and warm metal.

Spread's job was inking the type.

This was a specific job. The printing press worked by setting metal letters into a frame — typesetting — and then pressing 
inked paper down onto the frame. For the letters to print clearly, every letter had to receive the same amount of ink. Too 
little ink and the letter came out faint. Too much ink and the letter smudged.



To ink the type, Spread used a roller. It was a large roller, about the size of a forearm, made of a particular kind of soft 
rubber that held ink well. She would roll it across a pad of ink to load it, and then roll it across the typeset frame — once, 
twice, sometimes three times — until every letter in the frame had received its share.

This was the magical part, to Spread: one roll of the roller distributed ink to every letter at once.

Whether the frame held four letters or four hundred, the roller did the same thing. It rolled across. It deposited a thin even 
layer of ink. Every letter got its fair amount. The roller did not have to think about which letter was which. The roller did not 
have to aim. The roller just rolled, and the ink spread across all of them.

Spread thought about this for fifteen years.



What she eventually realised — and she realised it in a particular evening in winter, when she was thirty-three, sitting at 
her workbench drinking tea after the day's print run — was that the rolling-the-ink operation was deeply parallel. The roller 
did the same thing to every letter simultaneously, with no extra effort for additional letters. If she rolled across a single 
letter, she used a small amount of ink. If she rolled across a hundred letters, she used a larger amount of ink — but she did 
the same single motion. The ink was distributed uniformly across whatever was in front of the roller.

This was, although Spread did not yet know it had a name, the distributive property.

In algebra: when you multiply a quantity by a sum — say, 3 × (5 + 7) — you can distribute the 3 across the 5 and the 7. You 
get 3×5 + 3×7. The multiplication "rolls across" each term. The result is the same whether you compute 3 × 12 = 36, or 15 + 
21 = 36. The distributive property says these two are equal.

When Spread realised the connection between her roller and algebra, she set down her teacup. She sat for several 
minutes. Then she stood up, walked to her workbench, and wrote a small note to herself:

"The roller does what the parenthesis does. Multiplication rolls across each term inside."



She kept the note. She still has it. It is taped to the inside of her classroom door.

A year later, when the EquationQuest academy was looking for someone to teach the distributive property to children, a 
printer who knew her by reputation mentioned her name. The academy master wrote her a letter. Spread, who was thirty-
four and ready for a slight change of pace, accepted.

She arrived at the academy with her old roller (her colleagues at the press had given it to her as a leaving gift). She still uses 
it in class. She rolls it across a sheet of paper with five large letters written on it. She watches the children watch the ink 
land. She says: "The roller rolled once. Every letter got ink. That is multiplication distributing across addition."

Children find this unusually clear, which is exactly the effect Spread intended. Children draw little rollers in their 
notebooks.

Spread's hands are still slightly inky, fourteen years after she left the press. The ink, her colleagues used to joke, takes 
about a generation to fully come out. Spread does not mind. She likes the small grey stains. They remind her, every time 
she looks at her hands, of the principle she teaches.



She still visits the press once a month. She has tea with the new chief inker, who was apprenticed under her. The new chief 
inker is also patient. The new chief inker is also slightly inky.

When children come to Spread's class for the first time and ask, nervously, whether the distributive property is hard, 
Spread always says the same thing:

"It isn't hard. It's just the roller. You multiply across each term inside the parentheses. The roller does the same thing to every 
letter, all at once."

She holds up her hands. They are slightly grey.

She adds: "It also helps if you don't mind a little ink."

Listen along + meet more of the cast at:



https://spark-and-anvil.com/cast/equationquest/spread



Lever and Solo  

An unusual incident unfolded at the Pivot market one crisp autumn morning.

A traveling miller, a man whose face Lever recognized from countless past seasons, arrived at the front gate. He pushed 
his familiar, well-worn cart, laden with sacks of freshly milled flour. With a polite nod to the clerk, he maneuvered it onto 
the market's enormous brass scales, waiting patiently for the official reading.

The clerk, a young woman with sharp eyes, leaned in close. She squinted at the indicator, then jotted a number into her 
ledger. A moment later, she looked again, her brow furrowed, and shook her head slowly.

"My friend," she announced to the miller, her voice carrying across the quiet morning air, "your cart weighs five hundred 
and twenty pounds."

The miller’s jaw dropped slightly. "That simply cannot be correct," he countered, his voice rising in disbelief. "My cart, when 
empty, weighs forty pounds. I loaded precisely twelve sacks, each weighing fifty pounds. That totals six hundred and forty 
pounds. The scale should read six hundred and forty."

"It reads five hundred and twenty," the clerk stated, unwavering.

"Then your scales are broken!" the miller insisted, his patience wearing thin.

"My scales," the clerk replied, a hint of steel in her voice, "are never broken."

This was the precise moment Lever stepped away from the potato stall, where he had been quietly selecting his week's 
supply. He carefully set down his woven basket. Approaching the scale, he spoke with the particular calm he reserved for 
these exact kinds of disputes. "May I take a look?" he asked.

The clerk, who knew Lever well from many previous market days, offered a grateful, "Please."

Lever pulled a small, leather-bound notebook from his pocket and, with a practiced hand, wrote three concise lines:

Cart empty: 40.
Twelve sacks at 50 each: 600.
Expected total: 640.



Below these, he added another line: Actual reading: 520.

He then drew a firm line beneath the two totals, calculating the difference. 120 pounds missing.

His gaze swept from the miller to the cart, then to the massive brass scales.

"Solo," he said quietly, his voice barely a murmur, "I think this one is definitely one of yours."

Solo had been idly browsing the apple-stall across the way, already halfway through a crisp red apple. He heard his name 
and casually sauntered over, taking another bite as he approached.

"What's the trouble?" Solo asked, his voice bright with curiosity.

Lever presented him with the open notebook. Expected 640. Actual 520. Missing 120.

Solo studied the page, chewing thoughtfully. He swallowed, then took another bite of the apple.

"So, somewhere in this situation," Solo observed, "the equation doesn't quite balance. The miller’s calculation says six 
hundred and forty pounds. The scale, however, insists on five hundred and twenty. Those two numbers are not equal. 
Something has to account for that difference."

"That 'something' is a variable," Lever explained, his gaze fixed on the cart. "We don't yet know its specific name. We don't 
know its exact size. We only know its effect. For now, let's call it x."

Solo nodded, a familiar spark in his eyes. He always liked it when Lever designated an unknown as x. It meant they were 
about to embark on some serious, satisfying work.

Lever flipped to a fresh page in his notebook and wrote the full equation:

Empty cart (40) + sacks (12 × 50) − x = scale reading (520).

He read it aloud, his voice steady. "Forty plus six hundred minus x equals five hundred and twenty. Our task now is to solve 
for x."

The miller, who had been listening intently, raised both eyebrows in surprise. He certainly had not anticipated an algebra 
lesson being performed on his cart at nine in the morning. He had simply expected to be paid for his flour.



"Just watch this," Solo said to the miller, a reassuring, not unkind, smile touching his lips. "It will take less than fifteen 
seconds. Lever has already set up the balance. Now, I will isolate the x."

Solo carefully placed his half-eaten apple on the edge of the scale. He took the notebook from Lever and began to work 
through the problem out loud, just as he always did in class.

"We start with the whole equation," he explained, gesturing at the page. "Forty plus six hundred, minus x, equals five 
hundred and twenty. The first step is to combine the friendlier numbers on the left side. Forty plus six hundred gives us six 
hundred and forty. So now we have: six hundred and forty minus x equals five hundred and twenty."

He swiftly wrote the simplified equation on the page:

640 − x = 520.

"Now," Solo continued, his voice clear and confident, "I want x all by itself on one side of the equation. That means I need 
to move the six hundred and forty away from x. Since the six hundred and forty is being added on the left side, to move it, I 
have to subtract six hundred and forty. But — and this is the part Lever cares about most — I have to do the exact same 
thing to the other side. Whatever operation I perform on the left, I must also perform on the right. If I don't, the equation 
stops being a true balance. And an equation stopping being a balance is, quite frankly, Lever's worst nightmare."

The miller, despite his earlier frustration, couldn't help but crack a small smile.

Lever didn't smile, but a noticeable warmth softened his eyes.

Solo wrote the next step:

640 − x − 640 = 520 − 640.

He then simplified the expression:



−x = −120.

"Finally," Solo announced, "I have negative x on the left side. I want positive x. So, I can either multiply both sides by 
negative one, or, which is essentially the same thing, I can just flip every single sign. Lever permits either method."

He wrote the final answer:

x = 120.

Solo held up the notebook, a triumphant grin on his face. "There. The missing weight is one hundred and twenty pounds. 
The equation now balances perfectly. The miller's calculation and the scale's reading now agree, provided we can identify a 
hundred-twenty-pound something that we haven't yet accounted for."

The miller, still slightly bewildered, asked, "What could possibly weigh a hundred and twenty pounds and be missing from 
my cart?"

Lever and Solo simultaneously looked at the cart.

Then, almost in perfect unison, their eyes landed on the back wheel.

The back wheel was conspicuously new. The miller had replaced the old one just three days prior. The wheel itself wasn't 
the problem.

However, the old wheel — the one he had removed — had been a remarkably heavy, solid-oak wheel. The kind of wheel 
that weighed approximately one hundred and twenty pounds.

"You used to have a wheel that weighed a hundred and twenty pounds more than the one you have now," Lever explained, 
connecting the dots. "Your home scales were calibrated with that old, heavier wheel still on the cart. You weighed your 
twelve fifty-pound sacks against the six-hundred-forty figure you've relied on for a decade. You naturally expected the same 
six hundred and forty here. But the new wheel is significantly lighter. Your 'cart-empty' figure is now forty pounds, not a 
hundred and sixty. The math, as Solo has shown, works out perfectly."

The miller stared at his cart, then at Lever, then at the notebook, and finally, at his own calloused fingers.

"Oh," he said, a slow understanding dawning. "Oh."

He let out a slightly embarrassed laugh, shaking his head.

"I owe you fifteen pounds," he admitted. "I've been undercharging for flour for three days. The cart was lighter, but the 
flour was the same. My customers have been getting more flour per coin than they should have."

"Don't undo it now," Lever advised, a dry smile playing on his lips. "Customers always remember a baker who gives them a 
little extra. Just recalibrate your scales tomorrow."



That evening, Lever and Solo walked back together along the winding road from the market, heading toward the academy. 
The air was cool and crisp, carrying the scent of woodsmoke.

"That was a particularly fun one," Solo remarked, kicking a loose stone down the path.

"It was," Lever agreed, a quiet satisfaction in his voice. "Two core principles. One cart."

"The miller didn't even realize he was solving an equation," Solo mused. "He just thought he was weighing flour."

"All trade is equation-solving," Lever stated, his gaze fixed on the horizon. "Every cart that rolls onto a scale presents a 
balance problem. Every transaction holds an unknown until someone identifies it. Once you can name that unknown — 
once you can call it x — you can systematically move every other term out of the way and find its value."

"Balance," Solo summarized.

"And isolate," Lever added.

"That's it," Solo said, a sense of completion in his tone. "That's the whole job."

"Indeed," Lever confirmed. "That's the whole job."

They walked on in comfortable silence for a while, the setting sun casting long shadows behind them.

"Lever," Solo said, after a moment of quiet reflection. "Do you ever think we should put this on a poster for the classroom? 
Balance both sides. Isolate the variable. Something for the kids to stare at when they're stuck."

"I have tried," Lever admitted, a hint of weariness in his voice. "Three times, in fact. Every time I write it on a poster, the 
poster looks… flat. The principle feels alive when you're actively doing it. But on a poster, it just looks like a rigid rule. And 
kids, as we both know, don't truly trust rules. They trust stories."

"Then we keep doing stories," Solo concluded, a thoughtful expression on his face.

"Yes," Lever agreed, his eyes twinkling. "We keep doing stories."



The next morning, in Lever's sunlit classroom, the familiar brick that had initiated his own teaching journey sat, as always, 
on its designated shelf. The equation is a balance.

Lever had placed something new beside it.

A small, weathered wooden wheel-spoke. He had picked it up from the miller's discarded old wheel, carried it home 
carefully in his pocket, and now set it precisely on the shelf next to the brick. Beneath it, a small handwritten label read:

A hundred and twenty pounds. Once you can name what is missing, you can find it.

The children would undoubtedly inquire about it that afternoon. He would tell them the cart story. He would recount Solo's 
arrival, half an apple in hand. He would explain how the miller had walked away laughing, because the scale had indeed 
told the truth, and Solo had expertly isolated x, revealing that the truth was, in fact, a wheel.

He would, at the very end of his narrative, set a small pair of gleaming brass balance-pans on his desk.

He would then say: "Balance both sides. Isolate the variable. That is the whole job."

The children would dutifully copy it into their notebooks. Some of them would grasp the concept instantly. Others would 
not quite believe it yet. But by the end of the year, he knew, every single one of them would.

Listen along + meet more of the cast at:



https://spark-and-anvil.com/cast/equationquest/lever-and-solo



About Spark & Anvil  
EquationQuest 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

	Copyright & License
	Contents
	Introduction
	Lever
	Solo
	Undo
	Flipper
	Spread
	Lever and Solo
	About Spark & Anvil

