
C O N V O L O I D ®  G E A R I N G  T E C H N O L O G Y

Fewer Stages.
Smaller Package.
EV & Automotive briefing



T H E  C H A L L E N G E

What holds ev & automotive back

01
Torque is rising,
packages are not
Motor torque keeps climbing

while drive units have to fit the

same space under the vehicle.

The gears are the limiting part.

02
Mass costs range
Every kilogram in the drive unit

is carried for the life of the

vehicle. Smaller, lighter gears

help packaging and handling.

03
Every stage adds parts
A second reduction stage adds

gears, bearings, shafts and

housing. A higher single-stage

ratio removes them.
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M E E T  C O N V O L O I D ®

A different tooth, cut on the
same machines

Convex addendum, concave dedendum. Mating flanks

nest instead of touching at a sharp point.

⚙

Conjugate through the flank. Smooth rolling with a

contact ratio above 1.0.

⚙

Digital tooth definition. Hobbed, ground and inspected

on existing CNC equipment.

⚙
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W H A T  I T  M E A N S  F O R  E V

20%
less volume in a single-
stage EV design study

22%
less weight in the same
study (analysis)

13.5 :1
single-stage ratio vs.
9.43:1, same envelope
(analysis)

Same machines. Same materials. Same standards.
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S I D E  B Y  S I D E

Same Power. Smaller Drive Unit.
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I N V O L U T E  V S  C O N V O L O I D ®

The comparison

I N V O L U T E C O N V O L O I D ®

Volume, single-stage EV
design study

Baseline −20.3% (analysis)

Weight, same study Baseline −22.3% (analysis)

Single-stage ratio, same
envelope

9.43 : 1 13.5 : 1 (analysis)

Stage count, 9.72 : 1 example
Two
stages

One Convoloid pair (analysis)

Powder-metal gears Yes
Convoloid first gear in a PM 6-speed program
(Höganäs/Vicura)
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I N  Y O U R  D R I V E T R A I N

Small Pinions, Higher Ratios
With no base circle there is no undercut limit, so a Convoloid

pinion can run with fewer teeth than an involute (about 13 vs.

25 at equal constraints). That opens higher single-stage

ratios.

EV single- and two-speed drive units E-axles and hub drives

Hybrid transmissions Manual and dual-clutch transmissions

Differentials Commercial and off-highway drivelines
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T H E  R E C O R D

Tested, published, patented

240%
DOE/NREL wind
gearbox test
Under a U.S. DOE/NREL wind-

energy research contract

(2005–2008), a Convoloid

retrofit of a 108 kW two-stage

gearbox ran back-to-back

against an optimized involute at

up to 240% of rated load.

Convoloid surfaces stayed

stable; the involute’s micro-

pitting progressed.

20–35%
AGMA 11FTM19
Published: 20–35% higher

torque capability than

equivalent involute designs,

rated per AGMA/ISO with the

same derating factors applied to

both (Berlinger & Colbourne,

2011).

US · EP
Patent position
US 10,527,149 in force to ~2036.

European patent EP 3 387 294

granted, with Unitary Patent and

UK validation, to 2036.
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N E X T  S T E P

License Convoloid®

Gear Innovations LLC · 215-680-0052 · gearinnovations.net

Watch the inventor explain Convoloid: youtube.com/watch?v=y4P3Qi9Uq9s

Technical introduction. Confirm the gear-type fit for your

application.

1

Application modeling and design support. Quantify the

advantage at your ratios, loads and materials.

2

License. A per-unit royalty on gears you already make.3


