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Majority of cars today are assembled on a production line.
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Car manufacturing is all about productivity
with not a second to be wasted.
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Cars are suspended in the air, swaying slightly as they move thru the production line.
This is where the underlying problem was hidden.
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Engine mounted subframes are raised by hydraulic lifts to be assembled to the car’'s body
as it moves along the production line, swaying and vibrating. This assembly must be se-
curely done in a matter of a few seconds. In order to achieve that, taking into consideration
the swaying and vibration of the body as it moves along the production line, car manufac-
turers around the world design the bolt holes used to hold the body and subframe together
with considerable tolerance.

Bolt hole diameters are larger than it actually needs to be for better productivity. The body
rigidity of cars have greatly improve in recent years, however, this gap between the bolt
and the bolt hole has largely been "missed” in the name of productivity. This gap is one of
the main reasons that reduces the overall rigidity of the finished vehicle.

)25 < was invented as a functional product focusing on such bolt hole gap. The uniquely
designed collars were the simple solution to solve this gap problem. We are confident that
this product will bring positive results to your car as well. Please be intrigued to the re-
markable effect and mechanism behind our U>#h 3 .
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Assembled car bodies are suspended and swinging,
as it moves thru the production line.
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The engine and other major
components are mounted on the
subframe, then lifted to be

fErERIVD assembled to the body.
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The subframe and body are
fastened by a special bolt.
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The gap in your car, that is where the problem hides.
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Body rigidity of cars improve
with every new model.
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Some cars are designed with
24mm diameter holes for
14mm diameter bolts.
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Fastening the body and sub-
frame creates a truss struc-
ture, increasing overall body

rigidity.
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Bolt diameter and bolt heads
are becoming larger with every
new model for increased body
rigidity.

Surface flatness is often dis-
turbed when high tensile steel
is pressed during production.
This can reduce the achievable

fastening strength
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The diagram above illustrates where the body and subframe come together on a mass production car. Even when the special
bolts are tightly fastened, the gap in the bolt hole remains unfilled. The pressed surface of the body can also be uneven, which
could deteriorate the adhesion between the body and subframe, becoming the root cause for micro vibrations. These gaps
and uneven surfaces can become detrimental to the overall body rigidity. This is the gap problem we consider to be critical.
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JH7Z fills the gap between the body and subframe.
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U HZ is inserted between the
body and subframe by lifting up
your vehicle, loosening the joint

bolts one by one, then tightening
them back together.
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U2hZ is a specially designed part made from tempered aluminum. Each product has been designed, produced and
proven on actual vehicles. Compatible to approximately 900 models, 'J*/Z can be installed to cars from almost all
car manufacturers. % As of Dec 2016
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The tapered portion of U% deforms as the bolt is tightened,
filling the gap between the bolt and the inner wall of the bolt hole.
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Innovation @ The gap around the
bolt is completely filled.
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Innovation @ Clearance completely
eliminated.
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Top diagram: shows the tapered
portion of the 1J>= touch the bolt
hole before the bolt is tightened.
Bottom diagram: the tapered
portion contracts and deforms
as the bolt gets tightened.

Top diagram: the clearance
between the bolt and the inner
walls of the collar begins to nar-
row as the bolt gets tightened.

Bottom diagram: clearance is
completely eliminatedafter the

bolt is fully tightened.
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When the Uh7 is set and the bolt gets tightened, the tapered portion begins to deform, filling in the gap between the inner
wall of the bolt hole and the bolt. Meanwhile, the clearance between the J2% and the bolt also gets eliminated due to
constriction. Innovation M & @ work simultaneously towards achieving the ultimate level of rigidity.
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In the final stage of bolt tightening, the U247 eliminates any gap that maybe present
from the uneven steel surface, achieving the ultimate fastness.
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Innovation ® Elimination of Achieving Triple Zero

surface gap.
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Reduce the 5mm gap between
the wall of the bolt hole and
bolt to ZERO.
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Reduce the 0.2mm clearance
to ZERO

@ 0.02mm®D
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Reduce the +0.02mm surface
flatness tolerance to ZERO
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Top diagram: flange portion
before final tightening.

Bottom diagram: the flange
portion flattens and fills any
space between the body and
subframe surface achieving full
joint fastness.

Achieve the ultimate body rigidity.
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As the bolt is further tightened by the specified torque, the flange portion flattens out and acts as a filler between the two
surfaces (body & subframe). This solidifies the fastening strength between the body and subframe. By installin U¥h7Z , the
overall torsional stiffness of the car improves by 5~ 6,000Nm/deg achieving significantly higher body rigidity.

* Nm/deg : unit of torsional stiffness. Average torsiona stiffness of mass production cars is 25,000Nm/deg.
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An ideal car feels solid. i

You can feel the effects of the J>A7 in various situations.
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- Reduction of annoying vibration and shaking that occurs when the engine is started.
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- Decrease in vibration will mean reduction in cabin noise.
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- Better straight-running stability, docile rolling, and reduced corrective steering.
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- Improved straight line stability, compliant roll characteristics and reduced amount of steering corrections.
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- Smooth overall driving feel reduces fatigue on long drives.
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Patents, trademarks, and other intellectual property
related to U¥HZ

April 2011: Basic patent acquired in Japan [Ty
June 2011: Registration application is filed for U>#7Z trademark,

and rights acquired
October 2012: International PCT patent acquired




2015 FFFEOHRK S660 At 7L —h  The reinforced plate for Honda S660 launched in 2015
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What we pursue is agility.
Increasing the car's body rigidity is one of our solutions.
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SPOON developed U247 in 2010

We have always pursued agility through continuous research and development.
Rigidization is part of such approach. That is why we developed

gusset plates for theHonda S2000 in 2003 and for the Honda S660 in 2015.
The 2% products are developed under the same concept.
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= http://www.rigidcollar.jp/




