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THE INSTRUMENT

THE PREMISE

A machine you
would keep on the
counter even on the
mornings you drink
tea.

The brief was a contradiction stated as a goal: a barista-grade
espresso and milk machine that does not read as a machine. Not a
coffee maker dressed in nicer materials, but an object that earns its
place the way a turntable, a desk lamp, or a Braun clock earns it,
and happens to make the best coffee in the house.

This book carries the answer in two halves that are one object. The
first half is the thing itself: a slender machined column on a stone
base, its coffee ritual reduced to three brass gestures, quiet when it
is off and exact when it is on. The second half is the case for
building it — the architecture inside the column, the materials and
what they cost, the certification path, and an honest route from a
bench prototype to a certified pilot run.

The two halves belong together because the argument only holds if
both are true. A beautiful object that cannot be built is a render. A
machine that works but shouts is every other machine. The point of
the column is that it is both.

CONCEPT MONOGRAPH

THE REGISTER

A piano. A Dieter Rams object. ABang &
Olufsen turntable. Furniture that
performs, and hides its performance
until you ask for it.

ONE TRUE FORM

The form is locked. Every view in this
book is the same object, from a different
angle — never redrawn, never idealised.

CONTENTS

| The object
Il The instrument opens
Il The case for building it

Machined, not moulded. The
body is cut from solid aluminium
and finished by hand. That is why
it looks the way it does, and why
it is expensive, and why it cannot
be copied cheaply.

I - THE OBJECT

Stable, not fast. The machine
chooses shot-to-shot consistency
over instant warm-up. It pre-heats
like a record warming before it
plays. That trade is deliberate,
and this book defends it.

Honest where it works. The one
place the machine admits to
being a machine — the group
where the shot comes out — is
made the ritual, low on the

column, over the stone.
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I - THE OBJECT

FRONT ELEVATION The column at rest.
to one, height to width.

I - THE OBJECT

FORM LANGUAGE

THE VERTICAL

A column, on a stone.

The silhouette is a decision, not a style. A tall,
slender vertical reads as an instrument — a
microphone stand, a lamp, a stem — where a
wide box reads as an appliance. The proportion
does the first and hardest work: before a single
detail registers, the eye files the object under
furniture, not under kitchen.

The column is bead-blasted satin-anodized
aluminium, a cool silver-grey that takes light softly
and never flares. It sits on a honed Nero Marquina
disc, black with fine white veining, whose only job
is mass and stillness — the plinth an instrument
stands on.

Every working part is drawn to the column's own
logic. Nothing bolts on. The three things you touch
— a collar, an arm, a locking group — are brass,
and they are the only warm notes on a cool body.
That restraint is the argument: an object this quiet
has nothing to prove.

PROPORTION & STANCE

Silhouette Slender vertical, ~4 : 1
Column Satin-anodized 6061

aluminium
Base Honed Nero Marquina stone
Warm notes Brass only, three of them
Centre of gravity Low, in the stone
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I - THE OBJECT

THE INTERFACE

Three brass gestures,
and nothing else to

learn.

An espresso machine has, conventionally, a panel of buttons, a
gauge, a switch, a light. This one has three moves, each a piece of

brass, each doing exactly one thing. There is no screen on the

object and no lettering on the controls. You learn it in a morning and

it never surprises you.
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THE COLLAR

CONTROL

A knurled brass ring at mid-
height, graduated with tick marks
and no words. It rotates. It is the
single tactile control — the one
dial the object needs — and it
reads as the volume knob of an
instrument, not the button of an
appliance.
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THE TONEARM STEAM

The floating brass arm at the
crown is the steam wand. It
pivots out over a pitcher and
returns flush to the column when
it is done, the way a tonearm
returns to its rest. The gesture
the form borrows is exactly the
gesture the wand needs.

THE THREE GESTURES

The turntable soul:
a control you turn,
an arm you swing,
a shot you lock in.
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THE GROUP THE SHOT

Low on the column, a brass
locking collar takes the walnut-
handled portafilter on a bayonet
twist. This is the one honest
working moment — the machine
admitting what it is — and it is
placed as the ritual, over the
stone, where the cup waits.

THE TONEARM & THE COLLAR The steam arm pivots from the crown; the graduated collar sits at mid-height. Brass
against satin aluminium — the only warmth on the body.

I - THE OBJECT
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I - THE OBJECT

FOUR MATERIALS, HONESTLY

MATERIALS

Nothing is dressed as

something else.

The whole palette is four materials, each real, each finished to show what it is. There is no chrome
pretending to be steel, no plastic pretending to be metal, no veneer. The machine's quiet comes

from this honesty as much as from its shape: real materials, lit to show their weight, hold still in a

way that finishes cannot fake.

Aluminium A

The column. Bead-blasted, satin-
anodized 6061 — a cool silver-grey with
a soft, non-reflective tooth. Machined
from solid, not pressed. It is the body,
and it is a cool outer sleeve, never a hot
surface.

Stone

The base. Honed Nero Marquina, black
with fine white veining — every disc
slightly its own. Mass, stillness, and the
surface the shot lands on. Impervious,
and meant to be wiped, not protected.

Brass

The three gestures — collar, tonearm,
group. Aged solid brass, left to warm with
use. The only material allowed to be
warm, and the only one you are meant to
touch.

Walnut

The portafilter handle. Dark oiled walnut
— the one place a hand grips hot
hardware, so the touch point is wood, not
metal. It is also the machine's single soft,
human note.

Each material is also a decision about temperature and touch: the aluminium stays cool because it never

houses the heat, the brass is warm because it is meant to be held, and the walnut sits exactly where a bare-

metal handle would burn. Beauty and safety are the same choice here, made once.

I - THE OBJECT
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I - THE OBJECT

HIDES BEING A
E

No seams that read
appliance. No grille.
No shout.

A machine hides in the details it refuses to
show. There is no vent grille on the column, no
mesh, no perforated panel. The two openings
the machine genuinely needs for airflow are
drawn as shadow-line reveals where the
aluminium meets the stone and where it meets
the crown, the same refined material seam a
Braun object or a Bang & Olufsen deck
already uses to divide one surface from the

next.

The controls carry no lettering. The collar is
graduated with ticks; the arm is a shape
whose use is self-evident; the group
announces itself only by being the one place
brass locks to brass. There is no display, no
indicator light on the body. The object tells you
nothing until you reach for it.

The one place the machine is allowed to be a
machine is the group, low over the stone.
Rather than hide the moment coffee is made
— a hidden group makes worse coffee and a
colder shot — the design makes it the ritual:
insert, twist, lock, and the shot falls a few
centimetres into the cup. Honesty, placed
where it flatters the object.

WHERE THE SEAMS ARE

Crown Warm-air exhaust,
seam hidden
Stone Cool-air intake,
seam hidden
Controls No lettering, no screen

I - THE OBJECT

THE QUIET

THE GROUP & THE STONE SEAM The one honest
working moment: the bayonet group over the base. The thin
reveal where aluminium meets stone is the concealed cool-air
intake.
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I - THE OBJECT IN USE

THE INSTRUMENT, IN USE

Two honest
moments.

A

The object gives nothing away at rest.

i
£
i
§
&
B
:

In use it admits, briefly and beautifully,
exactly what it is: an arm that swings
out to steam, a group that drops a shot
into the cup. Both moments happen
low, over the stone, where a hand and

a cup already wait.

THE SHOT A few centimetres of fall from

THE TONEARM, WORKING The steam arm swung out over the the low group to the cup. Real crema, the one
pitcher, spinning a vortex into cold milk. The frother is not hidden and not working moment the design keeps in plain
bolted on: it is the sculpture, doing its one job. sight.
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Il - THE INSTRUMENT OPENS

Everything that follows is
inside the column you
have been looking at.

The first half of this book was the object as a stranger meets it —
quiet, closed, giving nothing away. The second half opens it. The
same slender body holds two boilers stacked in a bore, a rotary
pump sunk into the stone, a saturated brew group, and a

pressurised steam path that runs up the column to the tonearm.

The case that follows is written for someone who builds
appliances for a living. It proves the machine is real: what is
inside it, what it costs to make, where the engineering risk sits,
and how it gets from a bench to a certified pilot run. The form is

the argument in the first half. In the second half, the form is the

moat.
Two One Five gates
bOilerS Chimney D2 LEL VD CERDAEL

Il - THE INSTRUMENT OPENS
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I - THE CASE FOR BUILDING IT

THE ENGINEERING THESIS

One triangle governs
every decision inside
the column.

Espresso is water held at a controlled temperature and forced
through a compacted coffee puck at a controlled pressure for a
controlled time. Every architecture that makes it trades against one
triangle, and in a narrow vertical body the triangle bites harder
because the heat has nowhere sideways to go.

Thermal stability, warm-up time, and cost. You can buy any two
of the three cheaply; the third is what you pay for. A thermoblock is
fast and cheap and gives up shot-to-shot consistency. A heat-
exchanger is stable and serviceable but carries the most thermal
mass and the longest warm-up. A dedicated brew boiler with a
saturated group and PID control is the most stable and the most
repeatable, and the most expensive in parts, mass, heat, and
power.

This object's promise — quiet furniture, perfect in use — points hard
at the stable corner, and the case commits to it. The one visible
cost, a warm-up measured in minutes rather than seconds, the
column turns into ritual: it pre-heats before it pours, the way a
record warms before it plays.

THE GOVERNING TRADE

THE BARISTA-GRADE
TARGETS

The machine is designed to hit real
numbers, not approximate them.

Brew pressure 9 bar
Brew temp 90-96 °C
Hold +1°C
Shot time 25-30s
Steam 1.0-1.5 bar

THERMOBLOCK HEAT EXCHANGER

Fastest warm-up, lowest cost.
Fluctuates mid-session.

Excellent coffee, heavy brass
thermosyphon. The most heat
Rejected — it undercuts the and mass to hide, a 20-30
promise the object makes. minute warm-up. The worst fit for

a slim column.

I - THE CASE FOR BUILDING IT

DUAL BOILER +
SATURATED GROUP

Chosen. Best stability, under 1
°C variation, independent steam.
And two compact boilers stack in
a bore where one horizontal
exchanger will not.
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THE CASE FOR BUILDING IT

Outerskin |

Cool sleeve, never a boiler wall

Insulated core + airgap —— |

‘The annular gap is the chimney

Water reservoir

~1.2-1.8 L, low centre of gravity

Intake reveal _

Cool air enters at the stone seam

Nero Marquina b|
drip 2 e

—— Cool-air path (intake, rising)

—— Warm-air path (exhaust)

Tonearm steam wand

_ Steam boiler

_— 1.0-15 bar, target 1.2 bar

___ Graduation collar

The single tactile control

__ Brew boiler + saturated group
PID-held, 90-96 °C to £1 °C

. Low group port
54 mm; shot dispenses to the stone

PID + power board

Cool, dry, shielded zone in the base

- THE CASE FOR BUILDING IT

INTERNAL ARCHITECTURE

THE VERTICAL STACK

The architecture
the column wants
is the architecture
that makes the best
coffee.

The stack is dictated by two forces that,
on this form, point the same way. Cup
quality wants a dedicated brew boiler with
a saturated group and an independent
steam boiler. The column wants its heavy
mass low and its two boilers stacked in a
bore rather than lying side by side. Both
are answered at once.

The rotary pump and the reservoir sit in
and above the stone base — the heaviest
components in the heaviest part of the
object, dropping the centre of gravity into
the plinth and turning the stone into the
counterweight and the vibration sink. The
brew boiler and saturated group sit at the
base of the column, directly behind the
low group port, so the shot travels only a
few centimetres to the cup. The steam
boiler sits above it, feeding the tonearm at
the crown. The control electronics live in
the base, in the coolest, driest, shielded
volume in the object.

WHY THE STACK HOLDS

Pump & In the stone
reservoir base
Brew boiler + Base of
group column
Steam boiler Mid / upper column
Electronics Cool, dry base zone
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I - THE CASE FOR BUILDING IT THE THERMAL SOLUTION

THE THERMAL SOLUTION

The column is a
wosiity chimney, not a billet.

A sealed aluminium tube over two
boilers is, naively, an oven with a

touchable skin. This is the load-bearing The visible aluminium tube is not the boiler housing. It is an outer
fight of the form. It is resolved, not sleeve. Inside it, the boilers wear an insulated jacket, and between
deferred.

that jacket and the outer skin runs a continuous annular air gap of a
few millimetres. The skin never touches the hot core — it touches

only slowly-warming air. That single move is what makes the

THE SURFACE BAR beautiful bare-metal surface safe to leave visible: it is a cool sleeve,

never a boiler wall.
Governing IEC
standard 60335-2-

i The air gap is also the machine's cooling. Cool air enters at the

concealed reveal where the column meets the stone, rises through
Touch- 11.101 / the annular gap gathering the boilers' shed heat by convection, and
surface Table 101 leaves through the concealed exhaust under the crown. Hot air
clause rises; a tall column has strong natural draft. The form that is hardest

to fit heat into is also the form with the best chimney — its height is

Skin Bare metal, ) ) ) ]
material low band the asset. A small, quiet fan in the base is the fallback if the thermal

row

budget ever needs it, and the base already hides the pump, so a

whisper fan there is inaudible.
Probe 4 N, 30 s contact

The bare-metal skin is compliant
because it is a cool outer sleeve, not a
hot boiler wall.

Insulated core. A microporous / Annular gap. A few millimetres of Two hidden reveals. Intake at
mineral-wool jacket around the continuous air between jacket the stone seam, exhaust under
boilers, the material real and skin, sized for natural the crown — the shadow-lines
espresso boilers already use, convection, is the chimney flue. the two materials already make.
keeps the heat off the sleeve. No grille, ever.

I - THE CASE FOR BUILDING IT 12



I - THE CASE FOR BUILDING IT

THE ESPRESSO PATH & THE MILK PATH

THE TWO PATHS

Water through a puck, and
steam through cold milk.

THE ESPRESSO PATH

A rotary vane pump, low in the stone base, delivers
a stable 9 bar to the group. The puck does not
know what drove the water, but the object does: a
rotary pump runs markedly quieter and smoother
than a vibratory one, and on a tall column that
telegraphs vibration like a tuning fork, quiet is not a
luxury — it is what keeps the body from humming.

The brew boiler is PID-controlled, its setpoint
adjustable across 90-96 °C and its delivery held to
about one degree through the shot. The saturated
group is in constant thermal contact with that boiler,
which is the source of the sub-degree stability. A 54
mm basket keeps the group — and the column —
narrow.

Pump Rotary, 15-bar class

Delivered pressure 9 bar at the group

Brew boiler PID, 90-96 °C, +1 °C
Basket 54 mm (58 mm option)
Dose / yield ~18g - ~36¢9,2:1

THE MILK PATH — THE TONEARM

Microfoam is made by injecting dry steam into cold
milk: stretch it below 38 °C, then spin a vortex that
shears the bubbles fine, pulling the wand near 55
°C and letting residual heat carry the milk to its
sweetness peak around 60 °C. Dry, high-velocity
steam needs a boiler held at pressure, and the
dedicated steam boiler holds 1.0-1.5 bar
independently, targeting 1.2 bar for enough velocity
to spin a full pitcher.

The tonearm is that wand. Steam runs up the
column interior to the arm's pivot and out to the tip
at its end. It stays manual — the manual wand
keeps the highest microfoam ceiling and it is the
object's ritual. Its rest position drains the tip toward
the base, and it is purged after each use into the
stone's drip channel.

Steam boiler Dedicated, 1.0-1.5 bar
Target pressure 1.2 bar
Wand Manual, multi-hole tip
Stretch / pull <38 °C/~55°C
Peak ~60°C

Both paths are deliberately conventional in their mechanism and unconventional only in where they live. The
machine makes coffee the way the best machines make coffee. What is new is that it does so inside a column
that looks like nothing in the category.

I - THE CASE FOR BUILDING IT L&



I - THE CASE FOR BUILDING IT

BILL OF MAJOR SYSTEMS

BILL OF MAJOR SYSTEMS

BUY VS MAKE

The mechanism is a buy. The money — and

the moat — is the sculpture.

Order-of-magnitude component cost, at pilot volume and at scale. These are engineering planning

ranges for a pitch, not a quoted bill — a real bill follows the design-for-manufacture pass and supplier

guotes. The reading is the point: the world already makes excellent pumps, boilers, groups, and

controllers, so the espresso mechanism is largely bought. The make content, and the cost,

concentrates in the enclosure — which is exactly the client's actual product.

SUBSYSTEM BUY / MAKE LOW VOLUME AT SCALE
Enclosure & sculpture — aluminium Make $180-500+ $90-280+
column, stone base, brass MAKE

Brew boiler + saturated group Buy — make $80-180 $50-120
Steam boiler Buy $50-120 $35-80
Rotary vane pump + motor Buy $40-90 $25-55
PID controller + power PCB + SSR Buy — make $25-70 $12-35
Steam wand path + valve + tip Buy — make $20-55 $12-30
Fasteners, gaskets, seals, boiler insulation,  Buy $25-55 $15-32
wiring

Water reservoir + food-contact plumbing Buy / make $20-50 $10-28
Portafilter + baskets (54 / 58 mm) Buy $18-45 $10-26
Heater elements + thermal cutoffs Buy $15-40 $8-22
Indicative component cost — excludes = $470-1,250+ = $280-740+

assembly, test, margin, certification

where the moat is

[of costis

Enclosure & sculpture

Brew boler + group.

Steam boiler

Rotary pump + motor

PID + power PCB.

Steam wand path

Fasteners | gaskets | insulation

Water res

WHERE THE COST LIVES Low-volume
component cost by subsystem. The enclosure and
sculpture dominate, off the scale of the mechanism
they house.

I - THE CASE FOR BUILDING IT

THE READING

Buying proven espresso hardware also shortens
certification: much of the mechanism arrives
already qualified. The enclosure line is high and
variable because it combines three premium
processes — machined aluminium, fabricated
natural stone, and machined brass.

This is the most expensive of the candidate
forms to build. That cost is the moat: a machine
anyone can mould is a machine anyone can

copy.
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I - THE CASE FOR BUILDING IT TOOLING & THE MOAT

TOOLING & AMORTIZATION

Machined, not

moulded _ and th at The story is not

"drive unit cost to

Changes the Wh()le two dollars.” It is a

Investment.

premium object

with premium

An investor who has funded a plastic appliance expects a steep mafgln5, fI'OlTl the

curve: a six-figure tool up front, then unit cost falling toward a fiI'St hundred

couple of dollars at a million units. This object does not follow that
curve, and the difference is the opportunity.

The column, the brass, and the stone are produced by CNC
machining and stone fabrication. The tooling is fixturing,
programming, and setup — thousands to low tens of thousands of

dollars — and the per-part cost stays relatively high and does not Eljrrs]'élreds
collapse with volume. That is the honest economics of a furniture-

grade object, and it is a feature of the register, not a failure to ;';%‘;'ti“g e
optimise.

The strategic consequence is a launch that does not require six- %?tumrmgtm
figure tooling before the object has a single buyer. Machine and

fabricate the first hundreds of units at low tooling cost and premium

price; invest in committed fixturing only once demand is proven. For Eg;ﬂ:‘;t

a first product, that is a rare and fundable position: the premium is
real from unit one, and the CapEx follows the orders rather than
leading them.

Machined, not molded: per-unit cost stays flat — and so does the moat

100 1,000 5,000 25,000 100,000

B Miachined column (this object) B njection-molded shell for contrast)

TWO ECONOMIES The machined column's per-unit cost stays nearly flat across volume; a moulded shell,
shown for contrast, collapses toward a couple of dollars.

I - THE CASE FOR BUILDING IT

CAPEX POSTURE

CNC +
fabrication

Low, five-
figure

After
demand
proven

Flat,
premium

15



I - THE CASE FOR BUILDING IT CERTIFICATION

THE CERTIFICATION PATH

A heated, pressurised, food-contact electrical
appliance — read against the real clauses.

This is one of the more heavily regulated appliance categories, because it combines mains electricity,
pressure, steam, hot surfaces, and potable-water contact. The clauses below are read directly from the
standards, not asserted. The design lever that lowers the whole campaign is building from already-
qualified components, so certification becomes a system-integration test rather than qualifying novel
pressure hardware.

NORTH AMERICA EUROPE — IEC 60335-2-15, THE
PASS/FAIL GATES

Safety standard UL 1082 (Ed. 6)

Overpressure Cl. 22.7 — 2% / 5 min
Common mark ETL Listed + NSF

No steam/water jets Cl. 22.111
Required Independent thermal
construction cutoff Touch-surface Cl. 11.101 / Table

limits 101
Electronics FCC Part 15 (EMC)

Temp-test duration Cl. 11.7.104
Wetted materials NSF/ANSI 51 & 372

Fill-aperture warning Cl. 7.12

UL 1082 covers portable electric coffee makers; a o _

commercial listing would move to UL 197 instead. Most El2 MR 5 @ sRlalzalE A SR moisiEiEd O
testing to the harmonised standards under the Low
Voltage and EMC Directives, with RoHS and EU

1935/2004 food-contact compliance for every wetted

espresso machines carry an ETL listing to the same
standard, paired with NSF for the wetted path. Buying
NSF-listed brass fittings, valves, and portafilters —

which exist as component listings today — shortens this material. Clause 22.7 subjects the machine to twice its

path materially. measured maximum pressure for five minutes; Table
101 governs the touchable column skin. Keeping the fill
tank a cold, unpressurised reservoir sidesteps clause

7.12's warning entirely.

Planning figures for the pitch, to confirm with the test house: a full UL/ETL, IEC 60335-2-15, and EMC campaign in
this class is typically a multi-week to multi-month effort with lab fees in the thousands to low tens of thousands of
dollars per market, plus re-test on design changes. Whether a heavy pressure-equipment directive threshold is
triggered is decided by the exact boiler volume and pressure, and is flagged to confirm at design-for-manufacture

rather than asserted here.

I - THE CASE FOR BUILDING IT 16



READ HONESTLY

The risks are ranked most to least, each
with the reason it is real and the

- THE CASE FOR BUILDING IT

ENGINEERING RISK

WHERE THE ENGINEERING RISK SITS

The tight-footprint thermal fit is

mitigation that retires it. The top risk is
named as such, and it is retired on a

real prototype before any tooling is cut.

TIGHT-FOOTPRINT THERMAL
INTEGRATION

The slim sealed shell has the least room for the air
gaps that keep the touchable skin below the burn
and compliance limit. Under-designed, it fails touch-
temperature certification and the register at once.

STEAM-BOILER PRESSURE & HOT-
SURFACE COMPLIANCE

The 2x overpressure test and the no-jets clause are
pass/fail, gated by boiler sizing.

VIBRATION & STABILITY OF A TALL
COLUMN

A top-heavy silhouette telegraphs pump vibration and
can be tippy.

RESERVOIR CAPACITY VS FOOTPRINT

The column's ~1.2—-1.8 L tank is smaller than a
benchtop machine's.

STONE FABRICATION YIELD
Natural Nero Marquina carries veining variation and
breakage risk in machining.

WARM-UP AS A UX RISK, NOT A SAFETY
ONE

The stability architecture's honest cost is minutes of

warm-up.

THE CASE FOR BUILDING IT

the top risk. It is retired on a
bench, before tooling.

Mitigation: the chimney architecture,
proven on an instrumented thermal
prototype against the Table 101 probe
method before any tooling is cut.

Mitigation: proven boiler components, a
pressure-relief device, and the
independent thermal cutoff.

Mitigation: rotary pump on a compliant
mount, mass concentrated low in the
stone, base sized to pass the tilt-stability
test.

Mitigation: a top-lift fill made pleasant,
plus the plumbed-line option for
permanent installs.

Mitigation: a fabrication-yield allowance
in the bill; the veining sold as a feature —
every base unique.

Mitigation: a scheduled pre-heat — the
collar as a wake dial — rather than
engineered away.

17



I - THE CASE FOR BUILDING IT PROTOTYPE TO PRODUCTION

THE FIVE-GATE ROADMAP

Prove the coffee before the column. Retire the
thermal risk before the tooling.

An honest ramp, each gate a fundable milestone a manufacturer or investor recognises. The discipline
is the sequence: prove the shot on a bench with bought parts before a dollar goes into the sculpture,
then retire the tight-footprint thermal risk on a real instrumented prototype before cutting any tooling.

GATE

WHAT IT PROVES

KEY DELIVERABLE

Proof of shot
works-ugly

Looks-like / works-like +
thermal proto
the make-or-break gate

Design for manufacture

Tooling & pre-certification

Pilot run & certification

The espresso and milk physics hit target — 9
bar, 90-96 °C to 1 °C, dry steam at 1.2 bar,
real microfoam — on a bench of proven
bought parts, no sculpture. De-risks the
coffee before a dollar goes into the column.

The sculpture reads right and the internals hit
target — then the first vertical prototype
stacks the boilers, the base pump, and the
chimney path, instrumented against the
touch-surface probe method. The thermal risk
is retired here, or the form changes here —
before tooling.

The column can be made and serviced at
cost: aluminium, stone, and brass processes
locked, the base agreed as the service face,
tolerances real, wetted parts compliant, stone
yield costed.

Fixturing and fabrication jigs cut per the
machined-not-moulded strategy; pre-
compliance testing against UL 1082, IEC
60335-2-15, and EMC catches failures before
formal submission.

A small batch builds repeatably, passes
formal UL/ETL, CE, and NSF where
commercial, and validates assembly time and
stone-fabrication yield.

- THE CASE FOR BUILDING IT

An instrumented rig, with
pressure and temperature
logs, that pulls a barista-
grade shot and steams
microfoam.

An appearance model plus a
works-like column; surface-
thermocouple data proving
the skin holds the limit.

A DFM package and a real
supplier-quoted bill replacing
the planning ranges in this
book.

First fixtured parts; a pre-cert
test report; corrections fed
back into the design.

Certified, sellable pilot units; a
costed, repeatable process;
the numbers for the scale
decision.
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THE CASE, IN ONE LINE

The form is the moat. The moat
is buildable. And the machine

inside it makes the best coffee
in the house.

A machined-aluminium-and-stone column cannot be moulded,
cannot be copied cheaply, and does not need six-figure tooling to
reach its first buyer. It carries a premium from unit one because it
earns one: a barista-grade espresso and milk machine that a stranger

files under furniture before they know what it is.

The architecture is proven, the certification path is read against the
real clauses, and the risks are named and retired in order. What
remains is to build the first one — and the roadmap says exactly

how.

CONCEPT THE FULL ENGINEERING & BUILD CASE IS ON FILE AS
MONOGRAPH - NO. 01 THE TECHNICAL APPENDIX



