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About Coffee Scale Calibration
About Coffee Scale Calibration

Maintaining accuracy on cafe and home scales, drift troubleshooting, and the calibration

discipline of a precision-driven workflow.

Coffee Scale Calibration is one of the specialized volumes in The Coffee Encyclopedia
— a growing reference library that covers every dimension of coffee from seed to cup.
This introductory article sets out the scope of the book and what readers can expect as

new full-length articles are added.

What thisbook covers

Maintaining accuracy on cafe and home scales

Drift troubleshooting

The calibration discipline of a precision-driven workflow

Cross-references to related books across the encyclopedia

How thisbook fits

This book belongs to our Coffee Equipment shelf — machines, grinders, brewers, cups,
and the gear behind every pour. Each article is written to stand on its own, then cross-
linked as coverage deepens — so you can read start-to-finish for a structured tour, or

jump directly to a specific sub-topic when you need a focused answer.

The Coffee Encyclopedia is an educational project preserving and sharing coffee
knowledge. The goal is full, well-sourced coverage — not quick surface-level summaries

— which means new articles are written deliberately, one topic at a time.



Who thisbook isfor

Whether you're a curious beginner encountering this subject for the first time, a home
enthusiast looking to go deeper, or a working professional sharpening your craft, this
book is written to meet you where you are. Articles range from approachable overviews
to technical deep-dives, with practical guidance alongside the science and history. No
prior experience is assumed — every article starts from first principles and builds from

there.

Thisarticleis being expanded

You're looking at the starter article for Coffee Scale Calibration. Full-length articles
covering each of the sub-topics listed above are being added regularly. Bookmark this
page and come back — or browse the full book list to discover the ~250 other volumes

in the encyclopedia.

If you have a specific question about this subject that you'd like answered in a future

article, we'd love to hear from you.

This article is sponsored by PuertoRicoCoffeeShop.com — authentic Puerto Rican

coffee, fresh-roasted on the island and shipped worldwide. Every reader who visits

helps support our mission to preserve and share coffee's incredible heritage.


https://encyclopedia.puertoricocoffeeshop.com/books
https://puertoricocoffeeshop.com

Coffee Scales: Why 0.1g Precison Changes
Every Cup

A coffee scale is the single most important piece of equipment in any serious
coffee setup — more important than the machine, more important than the
grinder, more important than the beans themselves. Without a scale you are
guessing the dose, guessing the yield, and guessing the brew ratio, which means
every cup is a different cup and improvement is impossible. With a scale that

resolves to 0.1 grams and responds in under a second, the same coffee, the same



recipe, and the same technique produce the same cup every single time — and

that repeatability is the foundation of every great barista's craft.

For most home coffee drinkers, a kitchen scale seems good enough. It weighs in grams.
It has a tare button. The numbers on the screen look the same as a coffee scale's
numbers. But coffee is unforgiving in a way that cooking is not. A two-gram error in a
200-gram pour over recipe is a 1 percent variance — small, manageable, often invisible.
A two-gram error in an 18-gram espresso dose is an 11 percent variance, and the
resulting shot will pull faster, taste hollower, and miss every flavor note you were trying
to extract. Espresso lives or dies on tenths of a gram, and tenths of a gram are what

separate a real coffee scale from a kitchen scale.

This guide explains exactly what makes a coffee scale different, why 0.1 gram
resolution is non-negotiable for espresso, why response time matters as much as
precision, and which scales are worth the money at every price point — from the entry-
level Hario V60 drip scale all the way up to the Acaia Pearl that has anchored World

Barista Championship benches for over a decade.

Why Coffee Scales M atter: The Science of Precision
Brewing






Coffee brewing is, at its core, an extraction problem. You have a fixed mass of ground
coffee containing soluble compounds — caffeine, chlorogenic acids, sugars, lipids,
melanoidins. You have a fixed volume of water. The ratio between those two masses
determines how much of the soluble material ends up in the cup, which determines

strength, flavor balance, and mouthfeel.

The Specialty Coffee Association (SCA) defines the optimal brewing ratio as a band
between 1:15 and 1:18 by mass for filter coffee. Espresso typically lands between 1:1.5
and 1:3, depending on the style. These ratios are not approximations — they are the
result of decades of cupping research showing that extraction yields between 18 and 22
percent of the coffee's soluble mass produce the most balanced and pleasant cups.
Outside that window, coffee tastes either sour and underdeveloped (under-extracted) or

bitter and astringent (over-extracted).

Hitting that ratio requires measuring two things: the mass of dry coffee going in, and the
mass of brewed coffee or water coming out. Volume measurements (tablespoons, fluid
ounces, milliliters) are unreliable because ground coffee's bulk density varies by roast
level, grind size, and how the grounds are settled. The same volumetric scoop can hold
anywhere from 5 to 8 grams of coffee depending on these variables — a 60 percent
variance that no recipe can survive. Mass measurements eliminate this entire category

of error.

This is why every serious barista, every cupping protocol, and every championship
competition in the world is gravimetric. The scale is the instrument that converts coffee

from a guessing game into a cratft.

Anatomy of a Coffee Scale: What M akes One Different
from Kitchen Scales



A coffee scale and a kitchen scale look similar from across a room. Up close, they are

completely different instruments designed for completely different jobs.

A kitchen scale is built for batch cooking. It measures in 1-gram or even 5-gram
increments. It samples the load slowly because you are weighing flour or chicken thighs,
not a liquid that arrives in pulses. It has an auto-shutoff at 30 to 60 seconds because
your pancake batter does not need a 5-minute weighing window. The platform is large,
often plastic, and often warps under hot mugs. The display is positioned for someone
standing over a counter, not for someone reading the screen with hot espresso flowing

across the platform.

A coffee scale is built for live measurement during brewing. The resolution is 0.1 grams.
The sampling rate is 5 to 10 times per second so that the displayed weight tracks a
flowing stream in real time. The auto-shutoff is configurable from 5 minutes up to never,
because pour over recipes routinely run 4 minutes and a shutoff mid-brew ruins the

shot. The platform is heat-resistant — usually anodized aluminum, stainless steel, or



thermally insulated polymer — and rated for the heat of a freshly pulled espresso shot.
The display is angled or front-facing for visibility under an espresso machine's group
head. And critically, every coffee scale has a built-in timer integrated with the weighing
function, because brewing is fundamentally a time-and-mass problem and a separate

timer is one more thing to forget.

These design differences are not cosmetic. They reflect the fact that coffee scales are
scientific instruments while kitchen scales are convenience appliances. Treating them

as interchangeable produces inconsistent coffee.

Resolution and Response Time: The Two Specs That
Matter Most

Two specifications determine whether a coffee scale is worth the asking price:
resolution and response time. Everything else — Bluetooth, apps, finishes, color options

— is decoration.

Resolution is the smallest weight change the scale can detect and display. For
brewing-only use, 0.1 gram resolution is the minimum acceptable standard. For
espresso, 0.1 gram is essential because dose tolerances are typically £0.2 grams from
target. A 1-gram resolution scale rounds your 18.4-gram dose to either 18 or 19, and

you lose all ability to dial in shots precisely.
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Response time (sometimes called latency or refresh rate) is how quickly the displayed
weight catches up to the actual weight after a change. Slow scales lag behind the pour,
showing 100 grams when the actual weight is already 110, then suddenly jumping. Fast
scales track the pour in real time, displaying weight continuously as it accumulates. The
industry-leading scales respond in under 0.5 seconds; budget scales can lag 1 to 2

seconds, which is enough time to overshoot a pour over recipe by 10 to 15 grams.

Response time matters most for pour over and espresso. In pour over, the brewer is
watching the scale and pulsing water in stages, and lag means missing the target. In
espresso with auto-stop machines, the scale tells the machine when to cut the shot —
and lag means the shot keeps flowing for an extra second of latency, blowing past the

target weight every time.



A scale with 0.1 gram resolution and sub-second response time is a coffee scale. A

scale missing either is a kitchen scale.

TheThree Tiersof Coffee Scales

The coffee scale market sorts cleanly into three tiers, each appropriate for a different
commitment level. There is no single "best scale for everyone" because needs vary

across pour over hobbyists, espresso enthusiasts, and professional baristas.
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variety of coffee scales arranged on wooden cafe
counter Acaia Hario Timemore

Entry tier — under $50. The Hario V60 Drip Coffee Scale and similar entry-level
models cover the basics. They offer 0.1 gram resolution, a built-in timer, and reliable
performance for pour over brewing. Response time is slower than premium scales (1 to
2 seconds), and the platform is not always sized to fit on espresso drip trays, but for
someone learning manual brewing on a V60 or Chemex, the Hario delivers the
essentials at a price that makes scale ownership a non-decision. Entry-tier scales are
not appropriate for espresso work, where the response lag and platform size become

real limitations.



Mid tier — $50 to $150. The Timemore Black Mirror, the Felicita Arc, and the Fellow
Tally precision scale occupy the sweet spot for serious home enthusiasts. They deliver
fast response time (0.3 to 0.7 seconds), 0.1 gram resolution, sleek industrial designs,
and platforms compact enough to fit on most espresso machine drip trays. The
Timemore Black Mirror in particular has earned wide community acclaim for delivering
90 percent of premium-tier performance at one-third the price. The Fellow Tally is newer
to market and brings a refined aesthetic and excellent build quality. Mid-tier scales suit
anyone making espresso at home or doing serious pour over without committing to

professional-grade equipment.

Premium tier — $150 and above. The Acaia Pearl, the Acaia Lunar, and the BooKoo
Themis define the top of the market. These are scales built for cafes, championship
competitions, and serious home enthusiasts who want the best possible instrument.
Response time drops below 0.3 seconds. Build quality reaches the level of professional
laboratory equipment. Bluetooth connectivity, smartphone apps, flow rate measurement,
automatic shot detection, and integration with espresso machines for stop-at-weight
functionality all become standard. The Acaia Pearl in particular has been the de facto
industry standard at World Barista Championships for over a decade — when judges

need a scale that will not fail under competition pressure, the Pearl is the reference.

Acaia Pearl: Thelndustry Standard
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acaia pearl smart coffee scale on espresso machine
drip tray

The Acaia Pearl deserves its own discussion because it has shaped what the entire
industry expects from a coffee scale. Released in 2014 and refined across multiple
generations, the Pearl introduced features that are now standard across the premium
tier — touch-sensitive buttons, anodized aluminum platforms, app-based recipe

playback, real-time flow rate display, and rechargeable battery operation.

The Pearl resolves to 0.1 grams across a 2-kilogram range. Response time is well
under half a second, fast enough that the displayed weight visibly tracks a flowing
espresso stream in real time. The build is laboratory-grade — the platform is machined
aluminum, the housing is solid, and the rubber feet keep the scale from sliding under a
moving milk pitcher. Battery life runs about 30 hours of active use between charges,

sufficient for a full week of cafe service or several weeks of home use.

The companion app, Acaia Coffee Maker, brings recipe playback, brew timing analysis,
and flow rate visualization. For pour over brewers, the Acaia ecosystem also includes
the Lunar (smaller, designed for espresso drip trays) and the Pyxis (a cupping-focused
model). The interconnected hardware and software give serious baristas a unified

workflow that other scales have struggled to match.



The honest critique, voiced clearly by James Hoffmann in his scale roundups, is that the
Acaia is expensive — typically $250 for a Pearl, $250 for a Lunar — and the
performance gap between Acaia and the best mid-tier scales has narrowed
considerably. For a competing barista, the Pearl is still the safe choice. For a home
enthusiast, a Timemore Black Mirror at one-third the price gets very close to the same

experience.

Timemore Black Mirror: The Mid-Range Champion

The Timemore Black Mirror has become the default recommendation for home
espresso enthusiasts who want premium-tier performance without the premium-tier
price. At roughly $80 to $100, the Black Mirror delivers 0.1 gram resolution, sub-second
response time, a heat-resistant glass platform, USB-C charging, and a clean digital

display that fits on virtually every home espresso machine's drip tray.

The Black Mirror Pro version adds an auto-timer that starts when water is detected
hitting the platform and stops when flow ends — a quality-of-life feature for pour over
brewers who want hands-free timing. Flow rate measurement is included on the Pro

variant, useful for diagnosing pouring technique on V60 and Chemex.

Build quality has been one mild concern in the Timemore community — the side-
mounted hard power switch on early units developed faults after several months of daily
use, and Timemore's customer service position was that the switch is not designed for
daily operation. Newer revisions and other Timemore models use capacitive touch
buttons instead, which avoid this issue but introduce the well-known capacitive-touch

problem of false taps from water spray during espresso channeling.

For most home users, the Black Mirror is a category-leading value. For commercial cafe
use where scales endure heavy daily abuse, the Acaia's mechanical durability still

justifies the price difference.



Hario V60 Drip Scale: The Pour-Over Workhorse

The Hario V60 Drip Coffee Scale earns a place in this guide for being the gateway scale

that introduced thousands of home brewers to gravimetric brewing. At under $50, it

offers what was, for years, the affordable entry into proper pour over technique.

The Hario resolves to 0.1 grams and includes the basics — built-in timer, tare function,
gram and ounce display modes. Response time is around 1 second, slow by modern
standards but sufficient for V60 and Chemex brewing where the pour is intentionally
paced over 3 to 4 minutes. The platform is sized for pour over droppers but is too large
for most espresso drip trays, which is why this scale is best understood as a pour over

specialist rather than an all-rounder.



For someone buying their first pour over scale, the Hario remains a defensible choice.
For anyone moving into espresso or wanting auto-timer features, stepping up to the

Timemore Black Mirror or Fellow Tally is the better investment.

Brewista, Fellow Tally, and BooK oco: The Other Serious
Contenders

Three other brands deserve attention in any honest scale review.

Brewista Smart Scale Il has been a respected mid-tier choice for over a decade,
offering 0.1 gram resolution, six brewing modes (manual, auto-start, ratio, pour over,
pre-infusion, and beverage), and a heat-resistant silicone pad. It lacks Bluetooth and a
smartphone app, but for brewers who want a focused, dedicated instrument without app

complexity, the Brewista is a no-nonsense workhorse at roughly $80 to $90.

Fellow Tally and Tally Pro are recent entries from the design-focused San Francisco
brand known for the Stagg EKG kettle. The Tally Pro adds auto-start water detection,
flow rate measurement, and Bluetooth connectivity in a refined industrial package. Build

quality is excellent. Pricing sits squarely in mid-tier territory at roughly $185 for the Pro.

BooKoo Themis is a newer Bluetooth-enabled premium scale that has emerged as a
credible alternative to the Acaia Pearl at a meaningfully lower price. The hardware is
laboratory-grade. The companion app supports recipe playback and brew analysis. For
Bluetooth-app users who want premium features without the Acaia's price tag, the

Themis is increasingly the discerning choice.

Bluetooth Appsand Auto-Timer: Smart Scale Features



Bluetooth-enabled scales unlock a category of features that traditional scales cannot

offer. App-based recipe playback walks brewers through multi-stage pour over recipes
step by step, showing exactly when to begin each pour and exactly how much water to
add. Flow rate graphs visualize espresso shots over time, letting baristas diagnose
channeling, uneven extraction, and grind issues. Brew history saves every shot or pour,

building a personal database of recipes and outcomes.

For competition baristas and serious home enthusiasts, these features are genuinely
useful. For most home users who simply want to weigh coffee and water accurately, the
apps add complexity without proportional value. Several premium-tier brewers in the
specialty community have publicly stated that they no longer use the smartphone apps

from their scales and rely on the basic on-scale display alone.



The auto-timer feature is more universally valuable. A scale that automatically starts the
timer when water hits the platform — and automatically stops when the pour ends —
eliminates one mental task during brewing and lets the brewer focus entirely on
technique. Auto-timer is now standard on most mid-tier and premium scales, and it is

one of the few smart features worth paying extra for.

Espresso Scalesvs Brew Scales: Different Jobs, Different
Requirements

Not every coffee scale fits every brewing method. Espresso scales and brew scales

have different physical requirements, and choosing the wrong one creates real friction.

Espresso scales must be small. The platform has to fit on the espresso machine's drip
tray, under the group head, with enough vertical clearance for a portafilter and cup. The
Acaia Lunar (15 cm by 10 cm) and the Decent Espresso scale are sized specifically for
this constraint. Most home espresso machines have drip tray clearance of around 10 cm

height, which excludes any scale taller than about 3 cm.

Brew scales for pour over and full-immersion methods can be larger. A V60 dripper sits
on a server, and the scale only needs to support the server underneath. Larger

platforms are easier to read at a glance and more stable for tall pour over setups.

A scale that does both well — the Timemore Black Mirror, the Acaia Pearl, the Fellow
Tally — has a platform compact enough for most espresso machines and sized for pour
over servers. For users committed to either espresso-only or pour over-only brewing, a
specialized scale (Lunar for espresso, Hario for pour over) optimizes for the specific use

case.

Calibration and Maintenance: Keeping Your Scale
Accurate



Even the best coffee scale drifts over time. Temperature changes, daily use, accidental

drops, and component aging all introduce small offsets that compound across
thousands of weighings. Calibration restores the scale to its factory accuracy and
should be performed every few months for cafe-grade scales and at least once or twice

a year for home scales.

Calibration requires a calibration weight — a precisely manufactured reference mass,
typically 100 grams or 500 grams, certified to a known accuracy class. The procedure
varies by scale but generally involves entering a calibration mode, placing the reference
weight on the platform, and confirming the displayed reading matches the known mass.
Most premium scales have built-in calibration routines accessible through a button

sequence.



Daily maintenance is simple: keep the platform clean of coffee grounds and oils, dry the
scale immediately if water spills on it, store it where it will not be knocked off the
counter, and recharge the battery before it fully depletes (lithium batteries last longer

when not regularly run to zero).

The single most common cause of scale failure in home use is liquid damage from milk
frothing splatter, espresso channeling spray, or accidental water spills during cleaning.
Coffee scales are designed to be water-resistant on the platform but are not waterproof
through the housing. Wiping the scale dry after every brewing session extends its life

dramatically.

Common Mistakes and Troublesnooting

Several recurring issues cause new scale users to doubt their measurements when the

scale is actually working correctly.

Drift during weighing is normal on most scales, especially in the first 30 seconds after
powering on. Allow the scale to stabilize for at least 15 seconds after waking it before
weighing. Use the tare button immediately before placing the cup or portafilter on the

platform, and again before each new weighing.

Inconsistent espresso doses with a working scale almost always indicate grinder
issues, not scale issues. If the scale reads 18.0 grams reliably and the resulting shot still
pulls inconsistently, the variance is in the puck preparation, the grinder, or the tamping

— not the scale.

Display freezing during espresso on capacitive-touch scales is usually caused by
water spray from channeling triggering false button presses. The fix is either better puck

preparation to eliminate channeling or moving to a scale with mechanical buttons.

Auto-shutoff during long brews ruins pour over recipes that exceed the default

timeout. Most scales let users extend the timeout to 5 minutes, 10 minutes, or never.



Check the manual for the configuration sequence and disable auto-shutoff for long

brews.

Coffee Scalesfor Puerto Rican Coffee: Why Boricua Coffee
Demands Precision

The Coffee Encyclopedia

puerto rican coffee beans being weighed on scale
before brewing

Puerto Rican coffee, grown in the high-altitude mountains of Yauco, Adjuntas, Lares,
Jayuya, and Maricao, is among the most carefully cultivated coffee in the world. The
Boricua varieties — Limani, Fronton, and the heritage Bourbon and Typica that survived
Hurricane Maria — develop dense, complex bean structures from the volcanic soil and
the elevation of the central cordillera. These beans deserve brewing technique that

honors the work of the farmers who grew them.

A coffee scale is the instrument that closes the loop between farm and cup. The farmer
measures the cherry harvest in pounds and converts to processed yield in pounds. The
roaster measures green coffee in by mass, tracks weight loss during roasting, and

packages by mass. The barista at the cafe weighs the dose, weighs the yield, and dials

in the recipe by mass. The home brewer who skips the scale at the very end of this



chain undermines every measurement that came before.

For Puerto Rican coffee specifically, the brewing windows that reveal the cup's full
character are narrow. Yauco Selecto pulled at 1:2 ratio in 28 seconds is a complete,
balanced shot. The same coffee pulled at a guessed dose with no scale produces a
shot that tastes hollow on Tuesday and bitter on Wednesday with no way to know what
changed. The scale is what makes Puerto Rican coffee taste like itself, every cup, on

every machine.

Key Facts

e 0.1 gram resolution is the minimum acceptable standard for any coffee scale; 1
gram resolution is a kitchen scale

e Response time under 1 second is essential for accurate pour over and espresso
brewing

e The SCA optimal brewing ratio is 1:15 to 1:18 by mass for filter coffee, 1:1.5 to
1:3 for espresso

e Volume measurements (tablespoons, scoops) are unreliable because ground
coffee bulk density varies by 60 percent or more across roast and grind

e Acaia Pearl has been the World Barista Championship reference scale for over
a decade

e Timemore Black Mirror delivers approximately 90 percent of premium-tier
performance at one-third the price

e Espresso scales must fit on the drip tray under the group head — most need to
be under 3 cm tall and around 10 cm by 15 cm in footprint

e Liquid damage is the most common cause of coffee scale failure; wiping the
scale dry after every session extends its life

e Calibration with a reference weight should be performed every 2-6 months for
cafe scales, annually for home scales

e Bluetooth and smartphone apps are useful for competition and recipe

development but optional for everyday brewing



https://www.youtube.com/embed/SIzFhnZ32Y0

Frequently Asked Questions

Do | really need a coffee scale, or is a kitchen scale good enough?

A kitchen scale will work for pour over brewing where the recipe tolerances are looser,
but it is not adequate for espresso. Espresso requires 0.1 gram resolution to dial in
shots accurately, and most kitchen scales resolve only to 1 gram. Beyond resolution,
kitchen scales lack the response time, heat resistance, and integrated timer that real
coffee brewing demands. For pour over only, a kitchen scale with 0.1 gram resolution
and a separate timer can substitute for a coffee scale. For espresso, a dedicated coffee

scale is essential.
Is the Acaia Pearl worth $250 when the Timemore Black Mirror is $907?

For commercial cafe use and competition barista work, yes — the Acaia's superior build
quality, durability under daily abuse, and ecosystem of compatible products justify the
price. For home enthusiasts who want premium performance without commercial-grade

durability, the Timemore Black Mirror delivers most of the experience at a fraction of the


https://www.youtube.com/embed/SIzFhnZ32Y0

cost. The honest answer most experienced baristas will give is that the Pearl is a luxury

and the Black Mirror is a value, and both are excellent at what they do.
What's the difference between an espresso scale and a brew scale?

Espresso scales are smaller (under 3 cm tall, around 10 by 15 cm footprint) so they fit

on espresso machine drip trays under the group head. Brew scales for pour over can be
larger because they sit on the counter under a server. Premium brands like Acaia make
separate models for each use case (Pearl for brew, Lunar for espresso). Mid-tier scales

like the Timemore Black Mirror are sized to do both reasonably well.
How do | calibrate my coffee scale?

You need a certified calibration weight, typically 100 grams or 500 grams depending on
your scale. Most scales have a calibration mode entered through a specific button
sequence in the manual. Place the reference weight on the platform when prompted,
and the scale adjusts itself to match. Calibrate every 2-6 months for heavy use, annually
for light home use. Calibration weights cost around $15-25 and are worth owning if you

take coffee seriously.
Do | need Bluetooth and a smartphone app on my coffee scale?

For most home brewers, no. Bluetooth and apps are useful for recipe playback during
pour over, flow rate analysis during espresso, and brew history tracking, but the core
function of a coffee scale — accurate weight and integrated timer — works perfectly
without any app. Many serious baristas use premium scales with Bluetooth disabled
because the on-scale display has everything they need. If you want to learn pour over
recipes step by step, the apps add value. If you just want to brew accurately, you can

skip them entirely.

Related Articles



Coffee Grinders: Burr vs Blade — The Complete Buying Guide

Espresso Machines: Lever, Heat-Exchanger, Dual-Boiler — The Complete
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Water Chemistry for Coffee Brewing: The Complete Guide

Espresso: The Complete Guide to Italy's Greatest Coffee Invention
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Coffee Cupping: The SCA Protocol
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Taste Authentic Puerto Rico Coffee

Once you have a coffee scale dialed in, the next question is what to weigh into the
basket. The single best beans for serious gravimetric brewing are fresh, single-origin
coffees with character worth measuring — and that is exactly what comes out of the
high-altitude farms of Yauco, Adjuntas, Lares, Jayuya, and Maricao.
PuertoRicoCoffeeShop.com ships freshly roasted Boricua coffee directly from the
mountains of Puerto Rico, the same beans grown by the families who have farmed

these slopes for generations.

BUY AUTHENTIC PUERTO RICO COFFEE ?

The Coffee Encyclopedia is proudly sponsored by PuertoRicoCoffeeShop.com — the

exclusive sponsor and the only recommended source for authentic Puerto Rican coffee.
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