
[image: Cover of Espresso Perfection, Third Edition, by Buddy Mercado Abadines]


ESPRESSO
PERFECTION

Mastering the Craft of Bold Brews

Third Edition

BUDDY MERCADO ABADINES





Espresso Perfection: Mastering the Craft of Bold Brews
Third Edition

Copyright © 2026 Buddy Mercado Abadines. All rights reserved.

No part of this book may be reproduced, stored in a retrieval system, or transmitted in any form or by any means, electronic, mechanical, photocopying, recording, or otherwise, without the prior written permission of the author, except for brief quotations in reviews and certain other non-commercial uses permitted by copyright law.

eBook ISBN: 978-621-06-7719-5
Paperback ISBN: 978-621-06-7718-8
Hardcover ISBN: 978-621-06-7717-1

First edition published 2024. Second edition 2025. Third edition 2026.

Published by:
Buddy Mercado Abadines
San Pablo City, Laguna, Philippines 4000
abadinesbm@yahoo.com

The information in this book is offered for general education. Espresso machines operate with hot water, steam, pressure, and mains electricity. Always follow the manufacturer’s instructions for your equipment, and consult a qualified technician before opening, modifying, or repairing any machine. The author accepts no liability for loss or injury arising from the use of this material.

Temperatures are given in degrees Celsius with Fahrenheit in brackets. Weights are in grams. Pressures are given in bar, where 1 bar is roughly atmospheric pressure at sea level.





For everyone who has ever stood at a counter, cup in hand, and wondered how to make the next one better.




Contents
	Preface
	How to Use This Book
	Part One: Origins	Chapter 1: A Short History of Coffee
	Chapter 2: The Invention of Espresso
	Chapter 3: Coffee Cultures of the World


	Part Two: The Coffee	Chapter 4: Species and Varieties
	Chapter 5: From Cherry to Green Bean
	Chapter 6: Roasting
	Chapter 7: Freshness, Resting, and Storage


	Part Three: The Science	Chapter 8: Extraction Fundamentals
	Chapter 9: Pressure, Flow, Temperature, and Time
	Chapter 10: Water
	Chapter 11: Crema, Body, and Mouthfeel


	Part Four: The Equipment	Chapter 12: The Grinder
	Chapter 13: Inside the Espresso Machine
	Chapter 14: Portafilters, Baskets, Tampers, and Small Tools
	Chapter 15: Choosing Equipment That Lasts


	Part Five: The Craft	Chapter 16: Puck Preparation
	Chapter 17: Pulling the Shot
	Chapter 18: Dialing In
	Chapter 19: Tasting Espresso
	Chapter 20: Troubleshooting


	Part Six: Milk and Drinks	Chapter 21: Milk: Science and Texturing
	Chapter 22: Pouring and Latte Art
	Chapter 23: The Classic Drinks
	Chapter 24: Designing Your Own Drinks


	Part Seven: The Practice	Chapter 25: Workflow at Home and Behind the Bar
	Chapter 26: Cleaning and Maintenance
	Chapter 27: Sustainability and Responsibility
	Chapter 28: Engineering Principles for Espresso Machines
	The Daily Shot


	Appendices	Appendix A: Quick Reference
	Appendix B: Troubleshooting Chart
	Appendix C: Water Reference
	Appendix D: Dial-In Log and Tasting Journal
	Appendix E: Conversions
	Appendix F: Origin Reference
	Appendix G: A Thirty-Day Practice Plan
	Appendix H: Glossary
	Appendix I: Sources and Further Reading


	About the Author
	Colophon


	Cover
	Contents
	Start reading




Preface

I came to espresso through engineering. For more than twenty years my work has been taking consumer hardware from first sketch to mass production: audio equipment, electromechanical systems, and the pumps, valves, and filters of beverage machines. In that work you learn to respect the gap between a drawing and a product that behaves the same way on its ten-thousandth day as on its first. Espresso lives in exactly that gap.

A shot of espresso is a small and demanding piece of applied physics. Water at a controlled temperature is pushed at high pressure through a bed of coffee particles a few hundred microns across, and in under a minute it carries away a concentrated portion of everything soluble in them. Change the particle size slightly and the result tastes different. Change the water's mineral content and it tastes different again. The same coffee pulled by two people on the same machine can taste like two different coffees. What fascinated me was not that espresso is difficult, but that it is difficult in ways that can be understood.

The first and second edition of this book grew from notes I kept while learning. This third edition is a different kind of book. It has been rewritten from the first page to the last with one goal: to be useful for a long time. Machines will change. Grinders will improve. New accessories will appear and disappear. The principles underneath them will not. Extraction follows the same chemistry it did a century ago. Water still dissolves what it dissolves. A level coffee bed still extracts more evenly than an uneven one. Wherever possible, this edition teaches those principles first and specific techniques second, so that the reader can reason through equipment and situations this book never mentions.

The book also keeps what made espresso worth writing about in the first place: its history, the cultures that shaped it, the farmers who grow it, and the daily ritual of making something carefully. Espresso is a technical subject, but it is also a human one. Both sides belong in the same book.

I hope it serves you well, whether you are pulling your first shot or your ten-thousandth.

Buddy Mercado Abadines

The Philippines





How to Use This Book

This book is written to be read in order, but it is built to be used out of order. Each chapter stands on its own, and cross-references point to related material elsewhere. The seven parts move from the broad to the specific: where coffee comes from, what it is, why extraction works, what equipment does, how to brew, how to work with milk, and how to keep a long-term practice healthy.

Reading paths

If you are new to espresso, read Part Five (The Craft) first, starting with Chapter 16. It will get you making good coffee quickly. Then go back to Parts Two and Three to understand why the techniques work. Read the In Brief summaries at the end of each chapter to check your understanding. Appendix G sets out a thirty-day practice plan that turns the book's exercises into a month of short daily sessions.

If you make espresso at home and want to improve, read Parts Three and Five closely. Chapter 8 (Extraction Fundamentals) and Chapter 18 (Dialing In) will do more for your coffee than any new accessory. Chapter 10 on water is often where good home baristas find their next real improvement.

If you work behind a bar or train others, the troubleshooting tables in Chapter 20, the workflow principles in Chapter 25, and the sensory training in Chapter 19 are written for daily professional use. Appendices A and B gather the most-used numbers and diagnostic charts in one place.

If you design or develop espresso equipment, Chapter 28 sets out the engineering principles that follow from the science in Part Three. Chapters 9, 10, 12, and 13 provide the background it builds on.

If you love coffee and simply want to understand it, begin at the beginning. Part One tells the story of how coffee travelled the world and how espresso came to be.

Conventions

Three kinds of boxed text appear throughout.


Practice boxes are exercises. Each one isolates a single idea so you can taste or see it for yourself. They are the fastest way to turn reading into skill.



Note boxes hold technical background, historical context, or a clarification that supports the main text without interrupting it.



At the Bar boxes give advice drawn from professional practice: speed, consistency, hygiene, and working with other people.


Every chapter closes with In Brief, a short summary meant for quick reference and review.

Numbers in this book are starting points, not rules. Where a range is given, the middle of the range is a sensible place to begin. Your coffee, water, and equipment will tell you where to go from there.





[image: Illustration opening Part One: Origins]

Part One

Origins

Before espresso was a method, coffee was a plant, a trade good, a religious aid, a social habit, and a source of enormous wealth and suffering. Understanding where coffee came from does not make a shot taste better on its own. It does make the shot mean more, and it explains why espresso developed the way it did.





Chapter 1

A Short History of Coffee

Every cup of coffee carries a long history, and most of it was written by people who never saw an espresso machine. Coffee crossed seas and deserts, entered mosques and palaces, built cities and fortunes, and changed how people met and talked. This chapter traces that path briefly, from a wild shrub in the Ethiopian highlands to a crop grown across the tropical world.

A plant from the highlands

The species behind most of the world's quality coffee, Coffea arabica, originated in the forests of southwestern Ethiopia and the nearby Boma Plateau of South Sudan. It still grows wild there, under the canopy of taller trees, in a genetic diversity found nowhere else.1 Every arabica plant on every farm in the world descends from this region, most of them from a remarkably small number of seeds carried out of it. Genetic studies suggest the species itself arose from a single natural cross between two other coffee species, Coffea canephora and Coffea eugenioides.2

The best-known story of coffee's discovery belongs to a goatherd named Kaldi, who noticed his animals leaping and restless after eating the red fruit of a certain shrub. He tried the fruit himself, felt its effect, and carried the news to a nearby monastery. It is a charming story, and almost certainly a legend. It first appears in writing in 1671, in a Latin treatise on coffee by the Maronite scholar Antoine Faustus Nairon, published in Rome, centuries after3 coffee had already spread across the Red Sea. The story endures because it captures something true: coffee entered human life through curiosity, and through the simple observation that this fruit did something to those who ate it.

How people in Ethiopia first used coffee is not well documented. Accounts from later centuries describe the fruit eaten whole, the leaves brewed as a tea, and the seeds crushed and mixed with animal fat into a portable food for long journeys. These uses survive in parts of the region today. Roasting the seed, grinding it, and steeping it in hot water appears to have come later, and probably not first in Ethiopia.

Yemen and the first coffee culture

The first reliable evidence of coffee as a brewed drink comes from Yemen in the fifteenth century. Members of Sufi religious orders drank it to stay awake and focused through night-long devotions.4 The drink was called qahwa, a word that had earlier been applied to wine and that gave rise, through Turkish kahve, to the word "coffee" in most of the world's languages.

Yemen did more than drink coffee. It cultivated it, on terraced mountain slopes where farms still grow it today. For roughly two centuries Yemen supplied almost all the coffee traded in the world, much of it shipped through the Red Sea port of Mocha. The name of that port eventually became a name for the coffee itself, and much later for a drink of coffee and chocolate that has nothing to do with the original.

From Yemen, coffee spread along pilgrimage and trade routes to Mecca, Cairo, and Damascus. By the early sixteenth century it had left the monastery and entered public life.

The coffeehouse

The coffeehouse may be coffee's most important invention. It gave people a place to meet that was neither home, workplace, nor place of worship, and where conversation was the main activity.

Coffeehouses appeared in Mecca and Cairo early in the sixteenth century. In 1554 two merchants from Syria opened what are often described as the first coffeehouses in Constantinople, the Ottoman capital. They became places for chess and backgammon, for poetry and music, for news and gossip, and for political argument. That last activity made authorities nervous. Coffee and coffeehouses were banned more than once, in Mecca, in Cairo, and in Constantinople, and each ban eventually failed.5

Coffee reached Europe through trade with the Ottoman world. Venetian merchants were selling it by the early seventeenth century, and coffeehouses opened in Venice, Oxford, and London around the middle of that century. In England they were nicknamed "penny universities," because for the price of a cup a person could sit among merchants, scholars, and writers and hear the news of the day. Lloyd's of London, the insurance market, began in a coffeehouse where shipowners and merchants gathered to share information. Similar houses opened in Paris, Vienna, Amsterdam, and across the continent.6

In each city the coffeehouse took on a local character. Vienna's grew into quiet places for reading and long conversation. Paris's became associated with writers and revolutionaries. The pattern was the same everywhere: coffee gave people a reason to gather, and gathering changed society.

Coffee leaves Arabia

As long as Yemen controlled cultivation, coffee remained scarce and expensive. That changed when European trading powers carried plants to their colonies.

The Dutch obtained coffee plants in the seventeenth century and established cultivation on Java by the end of it. Java became so closely associated with coffee that, like Mocha, its name became a word for the drink. A single plant presented to the French court in the early eighteenth century became the ancestor of plantations in the French Caribbean. Coffee was also planted in the Guianas on the South American coast, and seedlings carried from French Guiana reached Brazil in 1727. Within a century and a half Brazil had become, and has remained, the largest coffee producer in the world.7

By the most widely told account, coffee arrived in the Philippines around 1740, when a Spanish Franciscan friar planted it in Lipa, in the province of Batangas. Some accounts give an earlier date, and historians continue to debate whether coffee reached the islands by other routes first.8 The crop flourished. By the 1880s the Philippines had become one of the world's leading coffee exporters, partly because a devastating leaf disease had destroyed plantations elsewhere in Asia. That story returns in Chapter 4.

The cost of expansion

The spread of coffee is not only a story of curiosity and conversation. The plantations of the Caribbean and Brazil were built on the forced labor of enslaved Africans. In Java and elsewhere, colonial systems compelled farmers to grow coffee for export at prices set by the colonizers. Forests were cleared and local food crops displaced. The wealth that coffee generated flowed overwhelmingly to merchants and governments far from the farms.

This history is not separate from the coffee we drink today. The geography of modern production, the distance between those who grow coffee and those who drink it, and the economic pressures on farmers all have roots in this period. Chapter 27 returns to what responsible coffee means in the present. Here it is enough to remember that every cup has passed through many hands, and that the hands at the beginning of the chain have rarely received a fair share.9

From luxury to habit

Through the eighteenth and nineteenth centuries, coffee moved from luxury to everyday drink across Europe and the Americas. Expanding plantations made it cheaper. Industrial roasting and packaging made it convenient. By the late nineteenth century coffee was a working-class staple in many cities, drunk quickly by people with little time.

That pressure, the demand for good coffee made fast, set the stage for the invention described in the next chapter.

Why this history matters at the bar

A barista does not need to know the date coffee reached Brazil in order to pull a good shot. History matters in another way. It explains why arabica dominates quality coffee (it was the plant that left Ethiopia and Yemen), why certain countries produce most of the world's coffee (colonial planting decisions), why the coffeehouse remains a social institution, and why questions of fairness still hang over the trade. A person who knows where coffee has been is better prepared to understand where it is now.


Practice: Three origins, one method. Buy small amounts of coffee from three regions with distinct histories: one from Ethiopia, one from Brazil, and one from Indonesia or the Philippines. Brew each the same way, using any method you are comfortable with. Taste them side by side and write three words for each. You are tasting the result of where each plant ended up, what grows around it, and how each place learned to process it. Chapters 4 and 5 explain what you are noticing.



In Brief


	Coffea arabica originated in the forests of southwestern Ethiopia and still grows wild there.

	The Kaldi story is a legend first written down in 1671; the earliest reliable evidence of brewed coffee is from fifteenth-century Yemen.

	Yemen dominated coffee cultivation and trade for about two centuries, through the port of Mocha.

	Coffeehouses spread from the Arab world to Constantinople in the sixteenth century and to Europe in the seventeenth, creating new public spaces for conversation and commerce.

	European powers spread coffee cultivation to their colonies, often through forced and enslaved labor. Coffee reached Brazil in 1727 and, by the most widely told account, the Philippines around 1740.

	By the late nineteenth century coffee was an everyday drink, and the demand for speed led directly to espresso.





Notes
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4. Ralph S. Hattox, Coffee and Coffeehouses: The Origins of a Social Beverage in the Medieval Near East (Seattle: University of Washington Press, 1985).

5. Hattox, Coffee and Coffeehouses; Markman Ellis, The Coffee-House: A Cultural History (London: Weidenfeld & Nicolson, 2004).

6. Ellis, The Coffee-House.

7. Mark Pendergrast, Uncommon Grounds: The History of Coffee and How It Transformed Our World, rev. ed. (New York: Basic Books, 2010).

8. Philippine Coffee Board, "Our Coffee Heritage," philcoffeeboard.com/philippine-coffee (accessed October 2026). The Board itself notes the lack of historical data on coffee's first arrival; the 1740 Lipa date is the common account rather than a documented fact.

9. Pendergrast, Uncommon Grounds, gives a detailed account of plantation labor in the Caribbean, Brazil, and the Dutch East Indies.





Chapter 2

The Invention of Espresso

Espresso was not discovered. It was engineered. It came from a specific time and place, industrial northern Italy at the turn of the twentieth century, and from a specific problem: how to brew coffee to order, one cup at a time, quickly enough for a crowded bar. The solution changed what coffee could taste like.

A faster cup for a faster city

By the 1880s, Milan and Turin were industrial cities. Workers had short breaks and little patience. Coffee brewed in large batches went stale and bitter as it sat; coffee brewed to order by boiling or steeping took several minutes a cup. The obvious answer, borrowed from the steam engines that powered the age, was pressure. Force hot water through the coffee rather than waiting for it to soak through, and brewing time collapses.

The word espresso captures this. In Italian it suggests something made expressly, on demand, for the person who ordered it, as well as something fast, like an express train. Both meanings fit.

Moriondo, Bezzera, and Pavoni

In 1884 Angelo Moriondo of Turin patented a steam-driven machine for brewing coffee in bulk. It used steam and hot water under modest pressure to brew quickly, but it made large quantities rather than individual cups, and it seems never to have been produced commercially beyond Moriondo's own businesses.1

The machine that set the pattern for espresso came from Milan. Luigi Bezzera, a mechanic and manufacturer of liqueurs, applied in 1901 for a patent on an improved machine, granted the following year. It brewed single servings directly into the cup through a handle-mounted filter that locked into the machine: the first portafilter. Bezzera was a better inventor than businessman, and in 1903 he sold his patent to Desiderio Pavoni, who founded La Pavoni and began manufacturing the machine. At the Milan Fair of 1906 their machine, the Ideale, presented caffè espresso to the public.2 Other manufacturers soon followed, including Pier Teresio Arduino, who worked to make the machines more practical and promoted them widely.

These early machines were tall, ornate vertical boilers, often topped with an eagle or a crown, built to be admired as much as used. They brewed with steam pressure of around 1.5 bar. The coffee was strong and fast, but it was also harsh. Water close to boiling, driven by steam, scalded the grounds. There was no crema as we know it. By modern standards, this was not yet espresso.

The lever and the birth of crema

The decisive change came after the Second World War. In 1938 a Milanese bar owner named Achille Gaggia filed a patent for a brewing mechanism that used water pressure rather than steam. After the war he patented a lever-and-piston group, and in 1948 the first commercial machine to use it, the Classica, came to market. The barista pulled the lever down, compressing a spring and drawing hot water into a chamber above the coffee. When the lever was released, the spring drove a piston down, pushing the water through the coffee at around 8 to 10 bar.

This was a new kind of brewing. Pressure was now several times higher than steam could provide, and the water no longer had to be boiling to generate it. The result was a thicker, sweeter, more concentrated drink, topped with a fine layer of golden foam. Gaggia advertised it as crema caffè naturale, natural coffee cream, partly to reassure customers that the unfamiliar foam was not a defect. It became the defining visual mark of espresso.3

The phrase "pulling a shot" comes from this era. On a lever machine, a barista literally pulled.

The pump and the modern machine

Lever machines were effective but physically demanding, and their output depended on the spring and the barista. The next step was to replace muscle with a motor. Through the 1950s several manufacturers experimented with electric pumps. In 1961 the Milanese company Faema introduced the E61, designed by Ernesto Valente, and it set the architecture that much of the industry still follows.4

The E61 used an electric pump to supply fresh water at stable pressure rather than drawing from the boiler. It used a heat exchanger, a tube running through the steam boiler, so that brewing water was heated on the way to the group without sitting in the boiler and going stale. And its heavy brass group head was kept hot by a continuous circulation of water driven by natural convection (a thermosiphon), giving more stable temperature than earlier designs. A small chamber in the group also allowed water to wet the coffee gently before full pressure arrived, an early form of pre-infusion. Chapter 13 explains each of these ideas in detail.

From the 1970s onward

Espresso leaves Italy


What makes espresso espresso



	Hot water, typically 88–96°C (190–205°F), is forced through a compacted bed of finely ground coffee.

	Conventional machines deliver a peak pressure near 9 bar. Modern practice ranges from about 6 to 10 bar at peak, and some machines vary pressure during the shot.

	Contact time is short, typically 20 to 40 seconds.

	The result is a small, concentrated beverage, usually one to three times the weight of the dry coffee used, often topped with crema.









An idea that kept evolving








	Espresso was invented to brew coffee to order, quickly, for busy urban bars in industrial northern Italy.

	Angelo Moriondo patented a steam brewing machine in 1884; Luigi Bezzera's patent, applied for in 1901, introduced single-serving brewing with a portafilter; Desiderio Pavoni manufactured it from 1903 and presented it publicly in 1906.

	Early steam machines brewed at about 1.5 bar and produced no true crema.

	Achille Gaggia's spring-lever machine (1948) raised pressure to around 8 to 10 bar and produced crema, setting the pattern for modern espresso.

	The Faema E61 (1961) introduced the pump-driven, heat-exchanger, thermosiphon architecture still common today.

	Espresso is a method, not a bean or roast: hot water forced under pressure through finely ground, compacted coffee to make a small, concentrated drink. Pressure works together with temperature, grind, flow, and ratio; it does not decide the result on its own.





Notes
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