Principles of the

CONCENTRIC THREAD
by Dale E. Van Cor
Concentric connections will be the new magic words in industrial assemblies. It is a design
method that will reduce the number of fasteners by integrating shapes into structural joining.
They will be structural in how they distribute the stress throughout the assembly. Here, these
concentric principles are applied as a type of mechanical fastener that has an enormous range
of shapes.
The basic principle will be described first, then the greater range of possibilities.

BASICS
The concentric thread has an external male
part and a receiving internal female part. The
male part is rotated into the female part until
all the surfaces engage.
The concentric threads are a continuous
surface but will be described as layers that are
slices of that continuous surface. Each layer
will have a shape. The square shape will be
used to describe most of the principles. Figure
1 is a two-dimensional diagram of concentric
squares, one inside the other. The concentricity
is the key. If it can be made two-dimensionally,
then it can be made into a concentric thread.

The concentric thread can change shape.
The following example in Figure 5 is a triangle
changing into a three-pointed star, or a star
into a triangle.
The rotation of the concentric thread does
not have to be the center of the shapes. Figure
8 is the side view of a concentric thread, with
the center of rotation off to the side. Figure 9 is
the top view.
The concentric threads can be rotated on
multiple planes, as demonstrated in Figures
10, 11 and 12. The model in Figure 10 rotates in
two planes at the same time.

PERSSON LOCK

Figure 2. Three-dimensional plug

Figure 1. Concentric squares

The concentric thread pulls in multiple
planes. As most styles of a concentric thread
are screwed down, they pull sides inwards. To
understand this, consider a simple two-lobe
shape. Figure 13 is the shape; Figure 14 is a
collection of concentric shapes that are projected outwards. Figure 15 is the concentric
plug, and the rotation of that plug in Figure 16
is the concentric thread. This feature enables
the joining of several parts with a single fastener or the design-specific structural component.
A much longer thread was used to make the
models in Figures 17, 18 and 19. Figure 17 is
one male concentric thread that will pull two
female threaded parts together. Figure 18 has
four female parts and is fully connected in
Figure 19.
There is one exception to the Persson Lock:
regular polygons whose corners fit on a circle
such as a triangle, square or pentagon, and
they rotate on their center axis. All shapes with
an offset axis of rotation will have some
Persson Lock properties.

Figure 3. Concentric thread

The next step is to form a three-dimensional plug. The easiest way to understand this
is that each square is lifted upwards into a
shape, as shown in Figure 2, to form a plug.
What turns this into a spiraling concentric
thread is to rotate each layer, as shown in Figure 3. The actual model is in Figure 4. It solves
that age-old problem of how to fit a square
into a round hole.
This fastener is made for a specific application and will only mate with complementary
shaped parts.
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Off-center
of Rotation

Figure 4. Concentric thread model with
square shapes

Figure 8. Side view of rotation that is offcenter of shapes.

Off-center of Rotation

Outside: Triangle

Inside:
3-pointed Star

Figure 5. Triangle shape changing into a
three-pointed star shape.

Inside:
3-pointed Star

Figure 9. Top view

Figure 12. Fully engaged.

One other locking mechanism is the
Lawson Lock. When two or more parts are
secured with a concentric thread, then a second pin, screw or even nail is used to keep it
from counter rotating (loosening). Figure 20 is
a simple example of two concentric threads,
but the second pin can be something simpler.
It can also be an assembly with embedded
threads held by a few fasteners (spot weld,
staking, adhesive, dowel pin).
The concentric thread has a huge range of
shapes. Figure 21 is based on an unconventional shape and Figure 22 is the corresponding thread.

CONCENTRIC THREAD
SUMMARY
Starting Shape
Ending 3-pointed Star

70° Arc
Starting Triangle

Figure 10. Screws around a 70° corner
Figure 6. Three-pointed star plug.

Figure 7. Triangle and three-pointed star.
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Figure 11. Screw around a 70° corner

Start with a continuous shape. Then add
multiple two-dimensional concentric shapes
on the inside or outside of the originating
shape. Extrude these concentric shapes into a
three-dimensional plug. Rotate these shapes
in a spiral around an axis forming the thread.
This rotation is not limited to one plane; it can
rotate multiple centers in three dimensions.
The rotation can be a few degrees or multiple
rotations.
The only exception is a circle, which forms a
cone shape plug. This plug has to be rotated
off center to form a concentric thread. It is
called a wave thread and is its own fastener
system. (Visit www.wavethread.com.)
A Persson Lock has a female concentric
thread screw cut into the edge of two or more
adjoining parts. The act of tightening the mating male thread pulls in the female sides. This
is fastening across multiple planes. All off-centered rotated concentric shapes can be used to
make a Persson Lock, as can most centerrotated shapes that are not regular polygons
(triangle, square, pentagon, etc.).
A Lawson Lock is for preventing two parts
held in place by a concentric threaded part
from being unscrewed with a counter rotation.
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Figure 17. One male and two female
concentric threaded parts.
Figure 13. The shape.

Figure 18. One male and four female
concentric threaded parts.

Figure 14. Concentric shapes.

Figure 19. Four female and one male part,
assembled.
Figure 15. Concentric plug.

Part 1

Boundaries

Figure 20. Multiple (double) locking
Lawson lock.
Figure 16. Concentric thread.
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Part 2
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Figure 21. Unconventional concentric
shapes.

This can be accomplished with a second concentric screw intercepting these parts anywhere except directly opposite the first screw,
and then only if it does not have the opposite
handedness. Or, a feature as simple as a pin
(or staking or spot weld) can secure a Lawson
Lock.

Figure 22. Unconventional concentric
thread.

Because of the vast number of novel shapes
with varied rotations, this will lock in Original
Equipment Manufacturer parts. There is the
inherent security of retaining the ability to
make unique male/female parts.
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Structurally, concentric threading can be
incorporated in parts that bind within assemblies. An example would be the head of an
engine that is rotated 20 degrees into a locking
position and then only needs a fastener or
other feature to keep it from counter rotating.
This is a type of Lawson Lock. The heavier steel
of the head and engine block are doing more of
the work absorbing stress. In this example, the
fasteners are not holding the head of the
engine on, just keeping it in position. They can
be lighter and fewer in number.
Concentric connections incorporate structure and strength into mating components so
fasteners and the bulk and expense associated
with them (such as bolt flanges) may be
reduced or eliminated. ■

