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Around the corner from my home in Tyler, TX, the Liberty
Theater is screening Metropolis. Fritz Lang set his dystopian
epic in the year 2026, and now that the calendar has caught
up, the film is making the rounds again. Nearly a century ago,
Lang imagined this year as an industrial future defined by tow-
ering skylines, vast machinery, rigid class division, and workers
reduced to components in a system too large to comprehend.

The imagery is unforgettable: bodies moving in rhythm
with pistons, humans absorbed into gear trains, the machine
elevated above the person. The metaphor works because it
assumes interchangeability. All the things of this world are
eminently replaceable, anonymous, and identical.

But anyone who has spent time in gear manufacturing
knows this is not how the world actually works. On a drawing,
a gear appears exact. The involute is mathematically defined.
The pressure angle is specified. In the abstract, geometry
behaves. In steel, reality asserts itself. Every gear carries the
imprint of its making. Tool wear leaves its signature on the
flank. Heat treatment introduces distortion that must be antic-
ipated and corrected. Even in highly automated environments,
variation is merely managed, never erased.

Our industry functions not because parts are identical, but
because variation is understood, measured, and controlled.
Tolerances are not admissions of failure; they are acknowl-
edgments of physical truth. Statistical process control exists
because steel does not read blueprints. The machinist, the
quality engineer, and the process technician remain essential
not because automation is inadequate, but because the physical
world resists reduction.

The articles in this issue illustrate this principle in action.
When Gleason (p. 16) developed its A(X) infeed strategy for
profile grinding, the solution was not to force the grinding wheel
into an ideal path, but to adapt the swivel angle stroke by stroke to
match the actual tooth-gap geometry as material is progressively
removed. The result: 21 percent cycle time reduction by respond-
ing intelligently to variation rather than ignoring it.

Similarly, when Ovako (p. 35) engineers confronted inter-
granular oxidation in conventional carburizing steels, they did
not attempt to perfect the atmospheric carburizing environ-
ment. Instead, they redesigned the alloy itself—20NiMo09-7—
to respond differently to the same physical conditions,
achieving fatigue performance that eliminates compensatory
post-treatment.
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The Liberty Theater marquee in Tyler, TX, announces a revival
screening of Metropolis, which was set in 2026 and debuted in the
United States on March 13, 1927. (Image: Aaron Fagan)

The pattern repeats throughout this issue. PairGears (p. 24)
presents a heat treatment selection framework built not on
ideal material behavior, but on matching duty requirements
to actual process windows and proof tests. Dr. Heuer’s techni-
cal article (p. 40) on water spray quenching offers adjustable
intensity precisely because one quench profile cannot suit all
geometries and hardenabilities. Flender’s (p. 28) achievement
of 300 Nm/kg torque density in wind gearboxes represents
design evolution within real constraints—transportation lim-
its, tower loading, material availability, acoustic requirements.
Sandvik’s (p. 21) focus on exchangeable-tip drills for high-
volume holemaking acknowledges that in production envi-
ronments, tools wear and geometry varies; consistency comes
through quick, reliable adaptation.

In the real year of 2026, we find ourselves not in Lang’s
imagined dystopia where machinery overpowers humanity,
but in a manufacturing world where advanced automation,
digital twins, and Al-assisted monitoring work alongside
human expertise. The irreducibility of physical variation has
made human judgment and process knowledge more essen-
tial, not less. Machines extend capability, but they do not
eliminate judgment.

The popular imagination still uses gears as symbols of same-
ness and submission to a system. Those of us who work with
them understand something different. A gear is not a faceless
cog. It is a precisely engineered component whose reliability
depends on disciplined attention to variation. It performs not
because the world is perfectly reducible, but because skilled
people refuse to ignore the parts that are not.

As we publish this March/April issue, it is worth remem-
bering that precision is not the denial of reality; it is the art of
working within it.
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