
		
			[image: Cover for Across the Universe, Subtitle, The Past, Present, and Future of the Crossword Puzzle, Author, Natan Last]
		

	
		
			
			
				
				
					[image: Book Title, Across the Universe, Subtitle, The Past, Present, and Future of the Crossword Puzzle, Author, Natan Last, Imprint, Pantheon]
				

			

		

	
		
			
			
				First Edition Published

				By Pantheon Books 2025

				Copyright © 2025 by Natan Last

				Penguin Random House values and supports copyright. Copyright fuels creativity, encourages diverse voices, promotes free speech, and creates a vibrant culture. Thank you for buying an authorized edition of this book and for complying with copyright laws by not reproducing, scanning, or distributing any part of it in any form without permission. You are supporting writers and allowing Penguin Random House to continue to publish books for every reader. Please note that no part of this book may be used or reproduced in any manner for the purpose of training artificial intelligence technologies or systems.

				Published by Pantheon Books, a division of Penguin Random House LLC, 1745 Broadway, New York, NY 10019.

				Pantheon Books and the colophon are registered trademarks of Penguin Random House LLC.

				Grateful acknowledgment is made to the following for permission to reprint previously published text and song lyrics:

				Janani Jha: for permission to reprint lyrics from “Sunday Crossword”; Will Wegner: for permission to reprint lyrics from “Word Nerd,” music by Charlie Romano, lyrics by Will Wegner, and book by Will Wegner, Simon Rabinowitz and Charlie Romano; and Wisława Szymborska Foundation: for permission to reprint text from “The Three Oddest Words” by Wisława Szymborksa.

				Portions of this work originally appeared in slightly different form in the following publications: chapter 4 in The New York Times, chapter 6 in The New Yorker, portions of chapter 5 in The Juggernaut and The Atlantic, and passages on the Times’s diversity efforts in The Henry Ford Magazine.

				Library of Congress Cataloging-in-Publication Data

				Names: Last, Natan, author.

				Title: Across the universe : the past, present, and future of the crossword puzzle / Natan Last.

				Other titles: Past, present, and future of the crossword puzzle

				Description: First hardcover edition. | New York : Pantheon Books, 2025. | Includes bibliographical references and index.

				Identifiers: LCCN 2025016067 (print) | LCCN 2025016068 (ebook) | ISBN 9780553387704 (hardcover) | ISBN 9780553387711 (ebook)

				Subjects: LCSH: Crossword puzzles—History.

				Classification: LCC GV1507.C7 L28 2025 (print) | LCC GV1507.C7 (ebook) | DDC 793.73/209—dc23/eng/20250428

				LC record available at https://lccn.loc.gov/​2025016067

				LC ebook record available at https://lccn.loc.gov/​2025016068

				Ebook ISBN 9780553387711

				penguinrandomhouse.com | pantheonbooks.com

				Cover design by Mark Abrams

				The authorized representative in the EU for product safety and compliance is Penguin Random House Ireland, Morrison Chambers, 32 Nassau Street, Dublin D02 YH68, Ireland, https://eu-contact.penguin.ie.

				ep_prh_7.3a_153982376_c0_r0

			

		

	
		
			
			
				Contents

				Dedication

				Epigraph

				Author’s Note

				Introduction: It Turns into a Different Story

				Part 1 The Crossword Should Be Data

				Chapter 1 Hello, World

				Chapter 2 Crosswords for Fun and Profit

				Chapter 3 The Science of Letters

				Part 2 The Crossword Should Be a Soapbox

				Chapter 4 A Familiar Form of Madness

				Chapter 5 Except for the Marabar Caves

				Chapter 6 The Melting Pot of the Crossword

				Part 3 The Crossword Should Be Art

				Chapter 7 Old Possum’s Book of Schrödinger’s Cats

				Chapter 8 Time Frames

				Chapter 9 Are You the Frivolity Theatre?

				Conclusion: Zooming Out

				Acknowledgments

				Notes

				Bibliography

				Index

				Illustration Credits

				About the Author

			

		

	_153982376_

	
		
			
			
				For Hannah,

				my fellow palindrome,

				to the moon and back

			

		

	
		
			
			
				
					The cross word solver becomes a collector, a connoisseur of words. They lose, to him, their mundane purpose of a suitable medium for the exchange of thoughts, and take on an esoteric significance…. He and Hamlet are one. “Words, words, words”—except that he has the advantage of the melancholy one. Hamlet’s words ran in decorous file, one after the other; the solver’s twine and intertwine, each leading to others, resulting in a harmonious whole unapproached by any except the masterpieces of classic literature.

					
						—F. Gregory Hartswick, introduction to 1924’s The Cross Word Puzzle Book

					

					
						Anger, ire, temper, rage!

						Era, epoc, eon, age!

						Do, re mi and fa, sol, la!

						Egyptian Sun God—Ra! Ra!! Ra!!!

						—Joseph B. Robison, “Crossword Puzzlers’ Cheer,” in a 1964 New York Times letter to the editor

					

				

			

		

	
		
		
			Author’s Note

			Crossword entries appear in this book in all capitals, ensuring they stand out from the mortal words around them; I have kept any spaces between words for ease of reading. When incomplete entries are discussed, I will note unknown letters with question marks, as in, [Black Halloween animal] for the three-letter word ?AT. Equally common but potentially newer to the casual solver is the placement of clues within brackets, not quotation marks. I use this notation not least because, in a book that profiles many of the crossword world’s leading lights, the reader might otherwise become overwhelmed by quotation marks, and in a book so obsessed with letters, I would hate for punctuation to get in the way.

			In general, I have opted to introduce crossword jargon when it becomes relevant to the discussion at hand, rather than including a full glossary here, in fear it might overwhelm more than illuminate. Still, it’s worth noting this book is mostly concerned with American-style crosswords, which enforce certain conventions, to which I frequently refer: the grid is rotationally symmetric (so if you spun it 180 degrees, the black square arrangement would look identical), there are no “unchecked” white squares (that is, every letter appears in both an Across and a Down answer; this is also called “double-checking”), and every word in the grid is at least three letters long. The grids are usually odd-by-odd in dimension, frequently 15-by-15. Many puzzles have themes, in which multiple answers relate in some way; the other main puzzle type is thus called “themeless.” One tricky theme type, rebuses, involves squeezing multiple letters into a single square, which I represent with brackets: thus, in a puzzle punning on the phrase “Boxed Set,” you might find the entry BA[SE T]EN, with SET appearing in just one box, and so BA[SE T]EN requires only five squares in the grid, not seven. Finally, as above, words in the grid may be called “entries” absent their clues, and “answers” when their clue appears alongside them, though these terms are often used interchangeably.

			This book also discusses the interplay between crossword writers and their editors. To deflate an assumption I’ve often heard, that editors of puzzle sections write every puzzle, I try to always attribute a puzzle’s assets—an interesting word, a zany theme, or a cute clue—to its author. In some cases, though, it is impossible to know if a clue is the puzzle writer’s original, or the editor’s substitution, or if indeed that brilliant pun comes from the puzzle writer’s best friend, while the two word-associated on a Zoom call. All great writers steal, whether their lines run merely horizontal or not.

		

	
		
			
			
				Introduction: It Turns into a Different Story

				
					[Launching pad?], 11 letters[*]

					—Andrew J. Ries, Aries Rows Garden, 2019

				

				Will Shortz, editor of the New York Times crossword puzzle since 1993, has a favorite clue. From the August 11, 1995, puzzle, not two years into Shortz’s tenure, the clue is [It turns into a different story], and the answer—a grid-stretching fifteen letters, and a twice-dastardly misdirection; I can’t stall for time any longer—is SPIRAL STAIRCASE. In the Times, only on Friday or Saturday is such lateral-thinking wordplay fair game, with “turn” and “story” all of a sudden made literal. It turns out it was Shortz who, among other renovations, sharpened the incline of the daily puzzle’s difficulty, in which solvers climb precipitously from anyone-can-do-it Mondays to multiple-day-affair Saturdays. And it was Shortz who, so the story goes, let the normally black-and-white grid overflow with color—the very first Times puzzle he edited, on Sunday, November 21, 1993, featured rebuses: single squares representing full words, in this case colors of the rainbow, hidden within longer words or phrases, as in SH[RED] or AL [GREEN]. It was also Shortz, like the mustachioed postmodernist he resembles, who opened the grid to new types of crossword entries: more proper names, slang terms, even brands—not just dictionary definitions and arcana—furnishing the puzzle’s rec room with vowel-heavy stalwarts like IKEA, LEGO, and OREO. Before his tenure, this last entry was normally clued as [Mountain: comb. form], indicating the Greek prefix ὀρεο-, or oreo-, which means mountain, but you knew that.

				Now, three decades into Shortz’s editorship, and more than a century after its invention, the crossword is turning into a different story. A new generation of cruciverbalists, raised on Shortz’s Times puzzles as the gold standard of the grid, is remodeling it. From its humble beginnings as a hand-inked diversion in the 1913 Christmas issue of the New York World—the publication ran a weekly supplement winkingly titled FUN, where Arthur Wynne’s “Word-Cross” was born—the crossword is being spirited into the twenty-first century, emerging from the vintage stateliness of a spiral staircase into, depending on your architectural taste (and which modern crossword constructors you survey), a neon virtual world; an overstuffed loft heaving with salon walls and étagères; a chattering campaign headquarters, all capital letters and exclamation points; or a spotlit black box theater.

				This remodeling is happening because the crossword has never been more popular, or more democratic. The Times mobile app alone boasts over a million digital-only subscribers, and as blogs, newsletters, and accessible crossword software proliferated, so too did indie crossword puzzle sites. It’s also happening, as this book will argue, because the crossword is a uniquely capacious artifact, ready to absorb and recast any group’s predilections and passions into the puzzle form. Since Shortz took over, sects of crossword fiends have crammed their frames of reference into the black-and-white grid, as though it were a display case, hoping to remake the puzzle in the image of their intellectual and social cliques. Largely younger, less upper-class and white, more tech-savvy and solidaristic—not as beholden to Shortz’s modus operandi, but undeniably propelled by its more progressive elements—this vanguard of cruciverbalists has fallen in love with puzzle-making and solving. In the process, they’ve found themselves changing, and being changed by, the crossword puzzle’s story.

				This is also a moment when the crossword has never been more controversial. The puzzle has become big business: the Times Games app, part of a suite of digital products that brought in some $1.1 billion in 2022 revenue, effectively cross-subsidizes the rest of the paper. As one Times staffer put it in a 2023 interview: “The half joke…repeated internally is that The New York Times is now a gaming company that also happens to offer news.” That financial success has spawned a crop of competitive products. In 2023, Apple launched a native crossword app, and the release of a project called Puzzmo was touted as Hearst “challenging [the Times’s] gaming dominance,” though the Gray Lady’s market position seems anything but imperiled.

				Among legacy outlets, one of the Times’s primary challengers is The New Yorker’s Puzzle & Games Department. The magazine added a digital-only weekly crossword in 2018, an offering so successful that editor David Remnick did something relatively unprecedented—he added the feature to the weekly print edition—then asked its editor, Liz Maynes-Aminzade, how quickly she might expand, to keep up with the Times, from one to five puzzles a week. When, in January 2022, the Times spent at least $1 million to purchase the viral daily word game Wordle, in which players have six chances to guess a five-letter word, the Times announcement stressed that “the [paper] remains focused on becoming the essential subscription for every English-speaking person seeking to understand and engage with the world…. New York Times Games are a key part of that strategy.” Will Shortz majored in Enigmatology at Indiana University (a course of study he designed), not journalism, or business either—but suddenly, the three were beginning to blur.

				Meanwhile, as the crossword drew more eyes to it, and as those eyes spun slot-machine-like, threatening to resolve into dollar signs, the puzzle went in for more criticism. Seen by many as apolitical—no different from some moldering, colorless reference book, clue and answer fused in encyclopedic one-to-one relation—the crossword revealed itself to be a force of cultural arbitration. People (constructors, editors, solvers, a budding set of crossword critics) in all their flaws, with all their biases, decided what was crossword-worthy and what wasn’t. More private eyes turned into public scrutiny, and the Times stumbled in that gaze. Why—and to whom—was eighteenth-century opera fair game but BIGGIE SMALLS or the Destiny’s Child song BOOTYLICIOUS obscure? Why, argued a rising chorus, was [Husband’s spouse] so often a default clue for WIFE, never mind the parade of women’s names clued by reference to their husbands: ELSA, now almost always the Frozen queen, spent decades in cluedom as [Albert Einstein’s second wife]. Why was GAY EROTICA flagged by an editor as a potentially offensive entry, when EROTICA had appeared dozens of times? In one puzzle, the entry MEN, originally clued unremarkably by the constructor, had been edited by the Times puzzle staff, in a misshapen bid at progressivism, to read [Exasperated comment from a feminist]. In 2019, the Times allowed the racial slur BEANER as an answer (clued as [Pitch to the head, informally], as in baseball) and an actually exasperated solver uproar ensued. After well-known constructors threatened to withhold their submissions from the paper, Shortz issued a non-apology. An open letter to the Times, which I helped write and organize and which was signed by nearly six hundred subscribers and puzzle lovers, wondered if the Times was due for an editorial shake-up.
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				If it looks as if the stoic crossword is being dragged into the twenty-first century, its many heirs apparent are engaged in a cultural game of tug-of-war. Who gets to decide what the crossword, shorn of its tweedy image and replaced with something a bit more neon, might become? In the wake of inclusivity issues at the Times and the paper’s occasionally ham-fisted attempts to resolve them; in light of the wildfire-like proliferation of crossword offerings in The New Yorker, New York magazine, USA Today, and an expanding galaxy of puzzle blogs, battle lines over the crossword’s future have been drawn, then crossed and crossed again.

				Will Shortz brought progress and new renown to the crossword—but to him it remained a game, something we do to escape the world. This book is about the people who want the crossword not only to progress past Shortz’s immense and salutary legacy—innovating the form with new themes, new types of words, new grid designs—but who earnestly ask if the crossword itself might be a tool of progress: by introducing solvers to a more modern lexicon, by scrubbing the puzzle of harmful language, by highlighting culture and cultural workers not normally canonized in the grid, and by embracing new models of collaboration, revenue generation, and payment. These puzzlers ask not just whether the crossword can be more, but whether it can do more, too: not only help us escape the world, but help us reshape it.

				Among the warring parties are techies more likely to say they “build” or “construct” puzzles, rather than write them. They wield software to unearth quirks of language, rank entries quantitatively in a “wordlist” (though most constructors nowadays do), and assess puzzles with metrics like Freshness Factor Percentile (did the puzzle introduce as-yet-unpublished words?) and Scrabble Value (a proxy for the number of J’s, X’s, Q’s, and Z’s in the puzzle’s entries). To them, crosswords are poised to become the next chess or Go—a vaunted intellectual pastime that might, when run through the silicon gauntlet of machine learning, unleash sleek universal truths about the human mind.

				Then there are activists intent on injecting the crossword with the same sensitivity to language’s power they’ve come to demand in other contexts. At a minimum, this project involves peppering the crossword grid with never-before-seen answers, words and phrases often coded as Too Obscure by editors reviewing submissions when what’s meant is Too Black, Too Foreign, Too Political, Too Feminist. But the maximalist vision is procedural and economic: changing the way crosswords are submitted, selected, edited, and compensated at mainstream publications like the Times; remaking the personnel at these institutions and, in parallel, building alternative venues, audiences, and revenue models online. “Puzzles are like poetry,” the Times’s inaugural crossword editor, Margaret Farrar, once quipped: “low paying.” These constructors refuse to accept existing payment mechanisms as a given.

				There are also a set of tastemakers, less taken with the techies’ product management appeals to an imagined avatar of the “average solver,” and more likely to view the crossword as a mixtape. In these hands, the crossword becomes a love letter to the solver who understands GWENDOLYN BROOKS, COLSON WHITEHEAD, BODAK YELLOW as crossword-worthy, solver and constructor alike delighted when their pop culture pops up in the puzzle, especially references deemed too “niche” by editors at mainstream publications. The crossword might become less a game than a gallery, an exercise in curation. And if you don’t recognize everything in the grid, that’s okay, you might look it up after and learn something. Solving streaks are for the biohackers, the perspiring quantified life enthusiasts, not us true connoisseurs of the form. The crossword is more than just a game, it’s art: not only a robust medium in itself, but a form whose history and present practice dovetails with that of modernist literature, avant-garde visual art, and performance.

				This typology is meant as neither mutually exclusive nor collectively exhaustive. Part of the intrigue of putting into boxes the very people who put things into boxes is how cross-pollination and tension is the norm; impeccable taste in poetry and just as impeccable solving streaks need not be contradictory. But the crossover goes deeper. Take the technologists: this book will feature the efforts of hobbyist coders who use software to automate “wordlists” wiped of offensive language or weigh words differently depending on the constructor’s target outlet. It’ll feature the mathematically minded slinging statistics to flag, automatically add, and highly rank neologisms or loanwords like CHEUGY, RIZZ, HYGGE, and COWORKING, or interestingly spelled snippets of culture (like PYNK, the Janelle Monáe song, or JYN ERSO, Felicity Jones’s Star Wars character) so that crossword software more frequently suggests them as entries. And it’ll feature software developers hosting free webinars or Twitch streams on how computers can improve puzzle-making or distributing free tools for developing crossword themes on their website—attempts to democratize the tools of the trade, to say nothing of demystifying crossword construction across generational divides.

				This book takes seriously the people who see the puzzle as a tool of progressivism, just as it takes seriously those whose rejoinder is “This is just a game”—whether that refrain is meant as a refusal of politics, or as a politics of refusal in itself. It’s no coincidence that the crossword exploded in popularity during the lockdowns of the COVID-19 pandemic, when so much was sacrificed at the altar of productivity, and when the crossword was a refuge just as much as it was a trackable, quantifiable daily task. The puzzle’s origins, as we’ll see, orbit the two world wars: a “crossword craze” in the 1920s was spurred by Jazz Age leisure and socioeconomic makeover in the wake of World War I; the Times resisted adding a crossword puzzle until Farrar thought it might distract the home front during World War II. I ask, alongside the groups in this book, whether today’s second crossword craze is a haven from the craziness of the world or, darkly, a kind of spiral staircase: something clever, something indeed distracting, which nevertheless leaves us in the same rickety building where we’ve been the entire time.
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				“Constructing a puzzle,” wrote Shortz’s predecessor at the Times, Eugene T. Maleska, “is like building a house.” The answers in the grid “are its bricks and mortar. But the clues provide the interior decoration.” Boring, unadorned clues (“dry as dust”) produce a “dull or shabby atmosphere”; a good clue—like a corner-table lamp, a cross-generational plate set—should “sparkle,” show deliberateness of selection, and stimulate interest, “result[ing] in delight for the solvers as they travel from room to room.”

				Maleska, in his book-length reflection Across and Down, charges the old guard of clue writers with a decorative ethic of “laziness and timidity.” For decades, the average crossword clue was a one-trick appliance, a machine of simple definition. In Arthur Wynne’s inaugural “Word-Cross” of 1913, DOVE is clued as [A bird]. No arguments here. Maleska cites [Stinging insect] as the sort of clue that turned solvers themselves into automatons, calling this sterility a “stimulus-response practice”—the solver entered BEE if the answer was 3 letters and WASP if it was 4, thinking not required. The “timidity” Maleska cites is a desire for orderly unobtrusiveness, for the neighbors to come over, see everything in its place, and nod sagely, sheathing their stingers: this is a house; the dictionary says so. To stray from sourceable definition would be to invite first a mountain range of raised eyebrows appearing there above the picket, then a mailbox crammed with complaints, strongly worded letters about strongly lettered words.

				In the late 1930s, as the craze of the mid-1920s entered a more tranquil phase, a new set of clue writers rejected spartan definition in favor of gaudier wallpaper. BEE was no longer [Stinging insect] but, in a Jack Luzzatto clue Maleska called a “breakthrough,” [Nectar inspector]. A clue could be a music box, tinkling with playful rhyme or alliteration:

				
					
							Morsel a horse’ll eat
							OAT
					

					
							His chief has a fief 
							ESNE
					

					
							Foiler of forty felons
							ALI BABA
					

					
							Feed feasters for a fee
							CATER
					

				

				And then there were puns. The pun! Of all a crossword’s gimmicks, the pun has always felt to me like the fundament, the house’s cement. A solver may cry foul when a crossword devilishly insists she enter words backward, dredge up long-forgotten or never-committed trivia, squish multiple letters in a single cell, or write outside the borders of the grid. But a groan is not the body implicating fairness, only taste; “I see what you did there” is a registering of annoyance just as much as literal acknowledgment. A punny crossword clue participates in what scholar Jonathan Culler, joking, calls “a world of yoking”—“allowing signifiers to affect meaning by generating new connections,” but also hitching those affected connections to the quotidian act of clear definition: the clue, like the joke setup, resolves into an answer. A punny clue—and Maleska was to divide these into Clues to Amuse and Clues to Confuse—can be, in the kitchen of the crossword, a toaster: the heat of brainpower warming our day-old language, the solver’s satisfying ding of solution. Each chapter of this book takes as its epigraph a particularly fiendish pun clue, stretchy wordplay sometimes signaled by a question mark; Maleska’s favorites, at the dawn of this style, included:

				
					
							Item stolen while thousands cheer
						
							BASE
					

					
							Article appearing daily in English newspapers
							THE
					

					
							They made a star trek
							MAGI
					

					
							Nutcracker’s suite
							NEST
					

				

				It was also in this era that clues began to show personality. Delinked from dictionary overtness, the constructor was now free, essentially, to free-associate; having done so, she was also free not to repeat herself, to rearrange the furniture each time she was forced once again to clue IKEA, SETTEE, or SOFA. “The cruciverbalist will make it a point of honor,” wrote the French novelist—and crossword constructor—Georges Perec, “to find for each of these a clue that no one has used before.” By “each of these” Perec was referring to crosswordese: a term to which we will frequently return, but for Perec words that “when all is said and done only exist in crosswords.” Perec challenged himself to define the digraph IO—variously the letters I and O, the moon of Jupiter, the priestess of Greek myth that Hera transformed into a cow, and so on—one hundred different ways; in the introduction to his 1979 book Les mots croisés, he was only up to twenty-eight. To give you an idea:

				
					The last we heard from MacDonald’s farm

					Cowgirl

					Lionheart

					Coming back from Boise

					Drops of iodine

					The ultimate in audio

					Regional center

					Opening of Iolanthe

					Idaho’s borders

					Eastern Ohio

					Was she cowed by Zeus?

				

				The vast majority of these are clues for the letters I and O (which are the literal “center” of the word “regional,” for instance) and wouldn’t fly in a Times puzzle, especially under Maleska. (The more Greek mythology the merrier, though. Maleska was a former Latin and English teacher and liked his references highbrow. He once wrote to the constructor of a 1979 puzzle, before the entry was clued exclusively this way and decades after the relevant book was published: “Please give me proof of ORC as a Tolkien creature.”) Maleska, known for his cantankerousness, typed his solvers as I’ve typed constructors: instead of Techies, Activists, and Tastemakers, Maleska’s Sleepers accepted the puzzle without complaint; Squawkers and Quibblers took it personally if they couldn’t finish; Leapers thought they’d caught Maleska in an error, but thought wrong; and Gotchas, who indeed got him, were the “elite” alighting on a rare mistake and so earned a certificate of membership in Maleska’s Gotcha Club.

				In 2020, half a century after Perec’s run of IO clues, the comedian Ada Nicolle ran The OREO Cluing Project, in which she crowdsourced more than two hundred clues for the cookie, written by some fifty constructors. No spirals and no staircases, just twists and black-and-white sleevefuls: OREO was [One demolished by a twister?]; it was, in a reference to a 1970s commercial and an echo of Maleska’s beloved OAT clue above, [What a “kid’ll eat the middle of” first]; it was, in the talky, editorializing style you couldn’t get away with in the Times [Brand that collabed with Owl City for the INCREDIBLE “Wonderfilled Anthem”]; it was, now with a giggly smirk, [“No m___ _xen!,” cry heard during the Industrial Revolution, perhaps]. If clues and answers could come from the back of Maleska’s Latin textbook, they would also come from clowns in the back of the classroom, developing their own brand of wordplay, snickering as they folded the crossword to make a paper airplane.
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				Before I solved in the back of a New York City classroom, before I constructed my first Times crossword at sixteen, I was pulled out of class. I was born deaf in my left ear, and in elementary school was assigned an audiologist, who taught me the basics of lip-reading and American Sign Language. I have been lucky to experience partial deafness less as disabling and more as a forced reorienting of my attention: if I want to hear you, I have to look at you, attending to the way language is bodily—words as columns of air shaped by lips. At the same time, I was very young when I first realized I’d say “What?” on missing a word or three in a sentence, only to find, before my interlocutor clarified, that my brain had filled in the blanks with the likeliest candidates—words as an abstract probabilistic system, a linked semantic net. In some sense, I love language because I have to; I love crosswords because they combine these two incarnations of the word, the physical grid and the floating clue.

				In high school, we got the Times delivered as fodder for discussion in AP U.S. History. I did solve in the back of class, though mostly my friends and I did the puzzle together during our free period, collectivizing our knowledge just to get past Tuesday. After my freshman year, I had a summer job as a docent at the Brooklyn aquarium, in Coney Island; our laminated badges got us free rides on the Cyclone, the boardwalk’s rickety wooden roller coaster that feels, clamoring by the water, like a reassembled shipwreck, and my coworkers and I must’ve ridden it a hundred times by summer’s end. All the guides-in-training had to pick a marine animal to specialize in. I chose the seahorse; almost everyone else chose the walrus. Bored in Seahorses 101, I started doodling on graph paper—scratch paper was always graph paper in my home; my dad was a middle school math teacher—and the doodles began to take the form of rudimentary crosswords. No clues yet, just getting words to intersect: drawing with letters.

				I was hooked. I graduated from graph paper to software and mailed my first submissions to the Times along with a squeaky cover letter, composed with help from my dad. Shortz took the first Sunday puzzle I submitted, which was themed around every high school kid’s great love: trigonometry (children of teachers are often class clowns and teacher’s pets both). It had [COS]MO KRAMER crossing DIS[CO S]TU at a rebus square for cosine, COS. Crosswords began to seem like the kitschy version of unraveling life’s great code, and I started to install wordplay everywhere: I became obsessed with anagrams, naming the jazz-funk band I was in after an anagram of the legendary bassist CHARLES MINGUS, drafting surrealist vignettes centered on absurd rearrangements of other musicians’ names, letting the letters dictate meaning: ERIC CLAPTON became NARCOLEPTIC, so that was a sleepy, bluesy Western; MILES DAVIS was DEVIL AMISS, a Dantean romp through a bebop underworld. I went to my first American Crossword Puzzle Tournament and met my heroes: the person who handed me my laminated name tag was Elizabeth C. Gorski, whose “grid art” puzzles boasted both visual and verbal fireworks. Her best-known is also one of my favorites: themed around the Guggenheim Museum, it features nine artists with work in the Guggenheim’s collection, and its black squares mimic the building’s iconic spiral shape. When it ran, staffers reported visitors strolling the spiral ramp of the museum, Gorski’s puzzle in hand.

				In college I fell a little out of love with crosswords, developing other academic interests: neuroscience, economic and immigration policy, poetry. Though I continued to construct through and after undergrad, though I teach classes on how to make crossword puzzles to people younger and older than I, it wasn’t until researching this book that I fell back in love with puzzles—so infectious is the zeal of today’s constructors, so determined are they to make the puzzle anew, and so thorough my vicarious re-enchantment. I’ve come to love crosswords less as a condensed version of Everything Language Can Do and more as a word game deceptively flexible enough to adapt to these new constructors’ visions. The art critic Rosalind Krauss, in The Originality of the Avant-Garde and Other Modernist Myths, analyzes how the grid in visual art has come to stand, in an apparent contradiction, for both mysticism and materialism. Its practitioners, however, knew only the transcendental story: Piet Mondrian or Kazimir Malevich, two of the grid’s pioneers, weren’t discussing canvas, pigment, or graphite in their treatises: “They are talking about Being or Mind or Spirit. From their point of view, the grid is a staircase to the Universal, and they are not interested in what happens below in the Concrete.” I’d like to tell both stories, the Universal and the Concrete, spiraling around each other.
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			The Crossword Should Be Data

		

	
		
		
			
				Chapter 1

				Hello, World

			
			
				[Faux pas?], 6 letters[*]

				—Joon Pahk, Outside the Box, 2020

			

			The story begins with a baby, or at least the idea of one—it was 1989, summer in suburban Auburndale, Massachusetts, at the west end of leafy Newton along the Charles, most of the vinyl-sided homes keen to resurrect the analog witchiness of old New England by opting for gas lamps instead of streetlights, candles on the sill instead of electric overheads. Eric Albert and Peg Primak had decided to start a family. Peg, a manager at Bolt, Beranek and Newman (BBN, the R&D behemoth and precursor to Raytheon, the missile and defense technology outfit) was gifted at navigating the ecru nooks and crannies of corporate bureaucracy, and didn’t want to quit. Eric, who’d worked as a computer programmer for a decade and jonesed for something more independent (“I’m no good at being an employee,” he told me, “I think like an owner”), thought he’d try being a stay-at-home dad. In the meantime, he needed a new job—something he could do remotely, something more entrepreneurial—since New England homes and New England babies weren’t cheap.

			In 1989, there were barely a million American stay-at-home dads (that number has since doubled), and about as many suburbanite workers who didn’t commute by car to an office park; the overlap may as well have been the null set. Eric was an outlier. As it happened, he was spending a few days that summer with a merry band of outliers, the members of the National Puzzlers’ League. Launched in New York in 1883, the League, which issues a riddle-riddled monthly newsletter named The Enigma, was founded “to provide a pastime of mental relaxation for lovers of word puzzles, to raise the standard of puzzling to a higher intellectual level, and to establish and foster friendships among its widely scattered members.” At the 1989 convention, in the lobby of a Cleveland hotel, Eric had an idea: he could become a professional crossword puzzle writer. He pictured sitting in his den, baby balanced on his lap, tax-deductible reference books fluttering open like manta rays, as he dashed off grids to editors he already knew from the League.

			Eric canvassed his fellow conventiongoers. Collectively, as if referencing how their technicolor “recreational linguistics” might be for the mind what a Mardi Gras second line is for ear and eye, NPL members are known as the Krewe. Individually, members of the Krewe are known by “noms,” cryptic pen names inflected with festive wordplay or personal accents. Eric sought advice from Hex (the puzzle power couple Henry Rathvon and Emily Cox, colleagues at BBN), Double-H (Henry Hook, a surly, quick-witted Brooklynite known as “the Marquis de Sade of the puzzle world”), and WILLz (Will Shortz, a play on Will + “short” Z, then the editor of Games magazine; he would take over the Times puzzle editorship four years later). Photo captions from that year’s convention read like a yearbook from a Wookiee magnet school: “Back row: […] Hudu, Ai, Grams, Qaqaq, Smaug, Faro, Blade, Alf, Sluggo, Ulk (behind Sluggo).”

			So spoke the G(r)eek chorus: “Don’t do it.” To many of them, puzzling was a hobby, only that, and besides, everyone wanted their byline in the New York Times Arts & Leisure section, willing to suffer the slings and arrows of a freelancer’s pittance in pursuit of nerdcore bragging rights. The flood of submissions was one reason rates were so low: $15 to $75 for a 15-by-15-square crossword, the standard for dailies; $50 to $250 for a Sunday-sized 21-by-21. “Few people could grind them out quickly enough,” Eric wrote at the time, “to be able to afford both food and shelter.”

			But maybe a computer could. Back then, crosswords were made entirely by hand. Graph paper, pencils, erasers; a miscreant’s penchant for puns; a mystic’s delight at serendipity—these were the tools of the trade. One constructor ordered specialized scratch pads stamped with 15-by-15 grids from a company in Maine. And when they needed a 7-letter word whose third letter was X, constructors might haul out a reference like The Crossword Answer Book, a doorstopping dictionary facsimile whose section headings were semi-filled-in strings, like neon signs with letters selectively dimmed and flickering: ?N?B??, ?N??B?, ??NB?? Form and function, as in any genre, followed material constraints. The prolific constructor Brendan Emmett Quigley—puzzledom’s punkest rocker, whose shock of red hair and warlock beard make him part Velvet Revolver frontman and part retirement-era David Letterman—has said he built countless grids in the 1990s centered around flashy 7-letter words, packed like sardines in a crossword’s corners; the reference book he owned didn’t go up to 8s.

			When Eric returned to Newton from Cleveland, he cast around for existing crossword construction software, but there wasn’t much to speak of. Mary Virginia Orna, a chemistry professor at the College of New Rochelle, used her lab’s x-y plotter to print professional-looking grids, but it didn’t help construct them. The few commercially available programs produced only “criss-cross” lattice grids from user-supplied dictionaries, waffle-like puzzles where the words rarely crossed and that often lacked the canonical 180-degree symmetry of modern grids. Mel Rosen, a well-known puzzle-maker, editor, and member of the Krewe (nom: Quip), sold Eric a copy of The Crossword Puzzler, a program he’d written for the IBM PC that helped enter, store, and retrieve clues; autoformatted numbered grids and clues for printing; and even boasted a nascent search mechanism, fetching words that matched a specific pattern of letters. It certainly softened the constructor’s burden. “But I didn’t want to make the job easier,” Eric wrote. “I wanted to make the job go away.”
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			Eric was born in Boston in 1957. His mother was a biology professor with a PhD from Brown, an accomplished woman of science at a time when graduate programs still rarely admitted women. His father, a computer scientist, exposed Eric to math from a young age. By the time he was eight, Eric had memorized solutions to puzzles by the legendary Sam Loyd, a prodigal chess player turned “recreational mathematician”—that is, a practitioner of “mathematics uncontaminated by utility,” in the words of writer and mathematician Martin Gardner. Loyd’s “Famous Trick Donkeys” puzzle was used as a promotional item for (and later sold to) P. T. Barnum and his circus. (When Loyd died, in a kind of oedipal rearrangement, his son Walther changed his name to Sam, and continued his father’s work of producing puzzle books and toys.) Eric and his father would solve the Times crossword as a pair, announcing a clue number when one of them knew its answer, giving his co-solver a chance before writing it in.
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			In high school, Eric landed his first coding job. He did research for Edmund C. Berkeley, a computing pioneer whose 1949 book Giant Brains, or Machines That Think all but predicted internet search (“Suppose that you go into the library of the future and wish to look up ways for making biscuits. You will be able to dial into the catalogue machine ‘making biscuits’ ”) and email (before “going to South America for a year, we [will] see our address book as a spool of magnetic tape. When we wish to send out announcements, we put a stack of blank envelopes into the machine”). Eric would fiddle with the refrigerator-sized instruments after school, fussy and expensive enough that Berkeley kept them behind locked doors. Then on to Brown University, where he was an early beneficiary of the school’s Open Curriculum, which abolished core requirements and allowed students to take any number of classes Pass/Fail. Eric, who attended Brown at the same time that Talking Heads was forming just down the slope of College Hill at the Rhode Island School of Design, had a very 1970s undergraduate experience. Already a capable programmer, he opted for a BA rather than BS degree in the newly christened Computer Science department, just as the field—more abstract, more creative—was extracting itself from the blockier diktats of Electrical Engineering and Applied Mathematics. He made an impression on Andries “Andy” van Dam, the graphics pioneer whose mentorship, at Brown, of several future Pixar filmmakers is believed to be the origin of the Toy Story protagonist’s name. He ended up taking all his nonmajor classes Pass/Fail. He was the only man in a survey course on Lesbian Literature (he passed, he says, in more ways than one).

			Outside of schoolwork, Eric and a close friend, Alan Frank, cowrote perhaps the first-ever distributed computer game. Eric had devoured one of the earliest teletype “interactive fictions,” in which players read preprogrammed text and responded with short commands, a limited number of which would move the narrative forward. The game was William Crowther’s 1976 Colossal Cave Adventure, a cross between Dungeons & Dragons and Crowther’s experiences exploring and mapping Kentucky’s Mammoth Cave, the longest cave system in the world. That story begins:

			
				You are standing at the end of a road before a small brick building. Around you is a forest. A small stream flows out of the building and down a gully.

				What’s next?

			

			Alan and Eric built new functionality on an IBM 360 mainframe—“That was no joke,” he says, “that was real computer science”—so others could design their own levels in the game. Years later, after overhearing Eric’s name at a Brown reunion, a faculty brat turned game designer thanked Eric for his service; playing it, the man said, was the reason he’d gone into game design in the first place. Eric and Alan were also members of the university’s Scrabble club. A friend who owed Eric a favor unearthed a digital copy of The Official Scrabble Players Dictionary, and together he and Alan programmed a set of tools to give themselves a competitive edge. Their software spit out a list of the 7-letter words (bingoes, in Scrabble lingo) that, given the overall distribution of tiles and the existing board, were likeliest to appear on a rack.

			After graduation, Eric and Alan decided to live together in Medford. Eric wended his way through a glossy hedge maze of software jobs, gigs that, come the full moon, revealed some Halloween-ish underside. He liked the technical work at BBN (he’d worked there too, as did Crowther; everyone did, they “basically invented the internet,” says Eric) but felt stifled under the fluorescent spotlight of management. He worked for a start-up run by three MIT professors that buckled under the founders’ corruption; one of the professors was John Donovan, a management guru whose high-priced, high-theatrical seminars earned him the nickname “the Johnny Carson of the training circuit,” and whose litany of misdeeds includes forged documents, a decades-long legal battle over one of his son’s fortunes, and falsely claiming another son hired Russian hit men to assassinate him. (He was saved by his belt buckle, he said, which had magically deflected the bullets, leaving just a flesh wound in his stomach.)

			After all that software mishegas, computer programming for pay came to remind Eric of the Sherlock Holmes story “The Red-Headed League.” In it, a pawnbroker with red hair is handsomely paid to copy out the Encylopaedia Britannica—numbing, fruitless clerical work, meant to distract while criminals pilfer a bank nearby. It was not the income-generating but the recreational tinkering that lit up Eric’s circuits, and soon he would train his algorithmic gaze on a problem that served as a precursor to computer-generating crosswords: word squares.
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			Word squares are crossword fossils, grids of letters arranged so the same words can be read horizontally or vertically. Chisel swapped for pencil, an answer key in search of clues, they have the eerie, extraterrestrial heft of Stonehenge or crop circles. The best-known specimen is the Sator Square, a 5-by-5 Latin creation first discovered in 1936, carved into a stucco column in the ruins of Pompeii’s Palestra Grande, dateable to before 62 CE:
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			Read row by row or column by column, the square offers the same palindromic message: SATOR AREPO TENET OPERA ROTAS, “The sower Arepo holds the plow.” In the centuries to come, the sentence became a kind of counterspell; one imagines flapping black robes, slits of etched letters brimming with orange light. In the fourteenth century, it is said, the square could quench wildfire; in the fifteenth, it cured the insane. To many, the crossed palindrome at its center, TENET (“he holds”) represented Christ; the sower might have been a reference to the parable of the sower, in Matthew 13. The square has been inscribed on the walls of abbeys and chapels, scratched into amulets and books, a lexical mandala tattooed the world over by mystics and paranoids. Around 1830, a Dutch doctor in Pennsylvania included the inscription in a medical manual, the block-letter engraving of Pompeii traded for inked manuscript cursive as florid and witchy as the flick of a wand. Patients were instructed to write the square on a piece of buttered bread, then consume it, as a cure for rabies.

			Late in the twentieth century, Eric and his friend Alan were methodically furnishing word squares of increasing scale, tracking their progress like rock climbers advancing from V2s to V5s. They’d worked their way up from 3-by-3s you could fill off the top of your head to 7-by-7s requiring a dog-eared Oxford English Dictionary nearby. Everest, to them, was the 9-by-9. As far as they knew, the first 9-by-9 square in history had appeared on December 28, 1897. Constructed by Arthur F. Holt (“the master formist of his time,” beamed Eric), the square ran in the Chicago Inter Ocean “back when newspapers were enlightened enough to carry that sort of thing.”

			Nearly a century later, in the November 1980 pages of a recreational linguistics magazine called Word Ways, a 9-by-9 square produced by Wayne Goodman of Chicago was touted as “probably the finest” construction to date. It had its blemishes—chief among them its bottom row, SLESTERED. Resembling a past tense verb from Lewis Carroll’s “Jabberwocky” or a Britishism synonymous with “drunk,” the word, like “moist” or “bulbous,” wears its meaning on its phonological sleeve, and is Scots for “engaged in dirty or sloppy work.” When, in the pre-internet era, word squares circulated, their entries’ sources followed like throat-clearing functionaries, vouching for them. In Word Ways, Dmitri Borgmann, author of the seminal Language on Vacation, appraised the full 9-by-9 that contains SLESTERED thus:

			
				FRATERIES are refectories (dining halls) in monasteries; REGIMENAL is of the nature of a regimen, such as a systematic diet; AGITATIVE is tending to agitate, disturb, or excite; TITANITES are brown or black monoclinic calcium silicotitanates; an EMANATIST is a believer in creation by effluxes from the Absolute; to RETITRATE (found only in the Century Dictionary Supplement, 1909–14) is to redetermine the concentration of a solute; an INITIATOR is an explosive initiating the explosion of a main charge; EAVESTONE is a township in West Riding, Yorkshire, England (see various British atlases and gazetteers, such as the Survey Gazetteer of the British Isles, published in Edinburgh by John Bartholomew in 1943); and SLESTERED means engaged in dirty or sloppy work. Because this last word is Scottish instead of English, it disqualifies the square from a first-class ranking. All words not identified as to source can be found in Webster’s Second Edition and in other dictionaries.

				
					
							F
							R
							A
							T
							E
							R
							I
							E
							S
					

					
							R
							E
							G
							I
							M
							E
							N
							A
							L
					

					
							A
							G
							I
							T
							A
							T
							I
							V
							E
					

					
							T
							I
							T
							A
							N
							I
							T
							E
							S
					

					
							E
							M
							A
							N
							A
							T
							I
							S
							T
					

					
							R
							E
							T
							I
							T
							R
							A
							T
							E
					

					
							I
							N
							I
							T
							I
							A
							T
							O
							R
					

					
							E
							A
							V
							E
							S
							T
							O
							N
							E
					

					
							S
							L
							E
							S
							T
							E
							R
							E
							D
					

				

			

			This list of justifications could just as easily read as an anaphoric poem; some of its lines have, to me, a matter-of-fact attractiveness (“an EMANATIST is a believer in creation by effluxes from the Absolute” may as well be a line by William Blake). And if the entries are so gathered because their letters form happy di- and trigraphs with the words above and below—this consonant sleeping snugly head to toe with that vowel—then they generate, inevitably, associations with their structuralist bedfellows, the way song lyrics might be chosen first for syllabic fit, only to evoke or weave a narrative. “The pattern of the thing,” Vladimir Nabokov told an interviewer at The Paris Review, “precedes the thing. I fill in the gaps of the crossword at any spot I happen to choose.”

			What was the pattern of Goodman’s thing? FRATERIES sets a monastic, collaborative tone; TITANITES and RETITRATE wear the ammoniac white coat of science; EAVESTONE has a Dickensian depth; and everyone finishes with ink on their fingers, totally SLESTERED. Present in the word square is the crossword writer’s great pleasure: words plucked from their contexts and joined with vocabulary that, but for the crossword’s curatorial arithmetic, they’d otherwise have nothing to do with.

			Eric thought a computer could best Goodman’s SLESTERED 9-by-9. In 1988, during a phone conversation with his friend Murray Pearce, the latter suggested Eric first attempt a computer-generated 8-by-8, as a proof of concept. The two of them did some back-of-the-envelope calculations and discovered it would take the fastest supercomputer in the world (it was the 1980s, so that machine would be more of a hulking Olympian than a slim, iPad discus) one hundred quintillion years (100,000,000,000,000,000,000,000) to check for every valid 8-by-8 using Eric’s database. The solution space had to be pruned, and Eric worked up a few shearing techniques.

			For one thing, he could start the search at the bottom row of the square, not the top. Since English orthography is “ending-poor”—there are far more letter combinations that begin words than end them—this would quickly discard unworkable combos. For another, he could employ a principle in algorithmic design called “forward propagation.” If, say, the program chose the word FLAPJACK for the bottom row, it could, even before considering the row above, ensure there existed 8-letter entries that ended with F, L, A, P, J, C, and K. If it discovered there were no 8s ending in J, for example, then it moved on to another candidate.

			The program took Eric four days to write. Alongside the 1,000-line algorithm was a database of about fifty thousand 8-letter entries, cobbled together from far-flung corpora (medical and legal dictionaries; geographical compendia called gazetteers; and the digital Scrabble list he and Alan handled in college) and sporting such flash as two-word phrases like COOL JAZZ (again, it was the late 1980s). Then there were the hardware constraints: Eric’s personal computer, an 8-megahertz IBM PC/AT clone, had only 640 kilobytes of memory and a measly 20-megabyte hard disk. The evening he finished the program, he unleashed it on the full fifty-thousand-entry database, then turned in for the night. After a few hours of tossing and turning, dreaming no doubt of word cubes and hypercubes, he woke for a post-witching-hour check-in. The program, having muscled through forty potential bottom-row words, hadn’t found a square. Disappointed, he went back to bed.

			By morning, the program had danced its way through the first sixty words, but still no square. At that rate, it’d take almost a year to work the whole database—an obvious improvement on a hundred quintillion, but still an immense commitment. Eric couldn’t see himself devoting his machine’s meager processing power night after night to this logological quest, and considered packing it in. But that very evening, the program discovered its first 8-by-8. Seeing it neat and glistening in phosphorous green terminal letters, Eric was hooked. A phone call to Alan resulted in additional algorithmic boosts, and within a few months Eric was off to the races, expanding to 8-by-8s with unusual bottom-row entries (more FLAPJACK than ASSESSED) and 7-by-7s seeded with particular words. “My friends with 7-letter names,” Eric wrote, “started getting unique presents.”

			Still, the 9-by-9 shimmered beyond his reach. It wasn’t until Eric switched jobs that he felt up to the task; now his desk sparkled with a 20-megahertz IBM 386 clone with a nimble 90-megabyte hard disk. He could run the program on his personal device at home, and every night and weekend at work. Like a machine-age Dorian Gray, his work computer hummed along comfortably as his personal one flecked and crashed and darkened, a portrait of technological decline. That device, Eric wrote, soon went “to the great hardware museum in the sky.” But on June 27, 1989, it was the personal machine, not the company one, that had a viable 9-by-9 waiting when Eric returned home from work, like an old dog with slippers in its mouth:
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			Because every entry can be found in Webster’s Second Edition, the square was one of a kind. On seeing it, a passage by physicist Richard Feynman occurred to Eric: “I went on and checked some other things, which fit, and new things fit, and I was very excited. It was the first time, and the only time, in my career that I knew a law of nature that nobody else knew.” (That night he called Murray Pearce and they talked, giddy, for hours.)

			What things were gathered here, what patterns emerged? If the Sator Square and Wayne Goodman’s 9-by-9 happened, by divine providence, to sing the gospel of sowers, monks, and emanation, Eric’s seemed to speak in the close-fisted metaphysics of determinism. It was as if this square, these particular words, awaited Eric at the end of his journey, and always had. There was the NECESSISM (a hard-line anti-free-will philosophy) of EXISTENCE, the seemingly e-less MERGENCES, the seemingly ence-less CIRCUMFER, the last of which had a mathematical cast. There was the countable infinity of SEMPITERN: “eternal” means “outside time and thus lacking temporal duration altogether,” but “sempiternal” means “having infinite temporal duration,” like the runtime of a program that hums on into nothingness. (“All the eternal questions,” writes Meghan O’Gieblyn in God, Human, Animal, Machine, “have become engineering problems.”) All these words were INFIDELIC next to the devoutness of Goodman’s FRATERIES or EMANATIST, or to the nominally godly work to which the Sator Square had been put. Ted Clarke, a frequent contributor to Word Ways from Newquay, Cornwall, England, put the John Henry–esque tale in verse, gesturing to the 10-by-10 that awaited a new generation of the faithful:

			
				
					It’s known that for one hundred years

					Puzzlists strove for what appears

					Could not be done within the span

					The Good Lord had alloted man. […]

					The ten-square seems so convolute,

					With certain facts not in dispute,

					The best computers of the world,

					At this problem bravely hurled,

					May need a full quadrillion years

					To run through all successive tiers

					Of permutations from the list

					Of valid words which now exist. […]

					Such Sisyphean effort goes

					To swell esteem for all of those

					Who’ve almost formed a perfect square

					And yet had no computer there.

					The late Dmitri Borgmann’s name

					Already’s in the Hall of Fame;

					Although he only managed seven,

					He earned his place in wordplay’s Heaven.

				

			

			It’s as if the word square were a two-dimensional Babel, bricked with pixels instead of mortar. When Eric was building his program, there was more than a bit of this purism going around, the notion that heaven might be first and foremost for those who’d sweated it out on paper. He ignored it; if anything, “logology by computer” (as it was called in the pages of Word Ways by none other than Alan Frank) had only deepened his attunement to the structure of language. Those very insights, after all, scaffolded his algorithm. “It must be emphasized,” reads a history of the Sator Square, “that the early Christians…were much more attuned to symbols and arcane meanings than people of the 21st century.” Maybe, and not unironically, computers could return us to that state of attunement: an Eden potted with binary trees, the palindromic Eve learning to code in Python.
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			The word square journey emboldened Eric, but computer-generating crosswords was a different ball game. In a word square, the entries needed a dictionary’s imprimatur, nothing more, since the square was meant to be stared at. In a crossword, the entries had better be gettable, and preferably good, since a puzzle was meant to be savored, then solved.

			Once he and Peg decided to have a child, Eric gave himself a year to see if he could develop a satisfactory program to kick-start his new career. Craving an academic edge, he took a stack of quarters to MIT’s Barker Engineering Library, housed in the Pantheon-inspired Building 10 beneath the campus’s iconic Great Dome. The library admitted nonstudents; in the capacious oculus, natural light streaming in from above, Corinthian columns lining the Dome like dendrites, Eric photocopied scientific papers. It made for tedious reading. By and large, researchers focused on whether a computer could furnish a crossword at all, ignoring the caliber of the resultant grid. In a paper entitled “Search Lessons Learned from Crossword Puzzles”—written by Stanford computer scientists Matt Ginsberg, Michael Frank, Michael Halpin, and Mark Torrance, the first of whom would go on to develop the AI crossword solver Dr.Fill—Eric encountered the following sentence: “Why use a word with a Q when one with an S can be used instead?” Database search problems are often attacked by casting a maximally wide probabilistic net, but words with a Q are interesting precisely because of their rarity; the scientists wanted to minimize what Eric wanted to maximize. “I was going to get no help from my academic colleagues,” Eric wrote. “I would have to go it alone.”

			One August Saturday, he locked himself in his air-conditioned office at work and spent thirteen hours assembling a rudimentary crossword program. To test it, he seeded a 3-by-4 grid with two constraints: the initials of Peg’s first, middle, and last names in the top row (MKP, M for Margaret and P for Primak) and his (ERA) in the bottom. A few nerve-wracking minutes later, a valid fill materialized on-screen, and Eric let out a victory whoop. Relieved, he left the program alone, hoping to return on Monday morning with new prospects for the 3-by-4 array.
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			Come Monday, the program hadn’t found a single additional fill. Eric’s “spirits sank to my sneakers. Crossword constructors had nothing to fear from a competitor that failed to exhaust the possibilities for 12 letters in 36 hours. I put the program out of its misery.” Again, Eric mined Alan Frank and others for algorithmic grease, and again, their wisdom dialed up the program’s speed; in a matter of weeks, it could exhaust the possibilities for a 12-letter 3-by-4 box in less than twenty minutes.

			Up to that moment, the program churned through every valid fill for a given section—without discernment. But there were thousands of possibilities for a mere 3-by-4 swatch. How many would pass muster as a corner in a New York Times Monday? “The program,” wrote Eric, “had to acquire some taste.” He and Peg together began a regimen of aesthetic arbitration, devoting days to rating every 3- and 4-letter word in Eric’s database—thousands of
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