
1



In 1997 we approached the company now known as Hawker Beechcraftwith our brand new 
super cool! clamping product that we called an Invert-A-.ƻƭǘϰ ŦŀǎǘŜƴŜǊΦ  ²Ƙŀǘ ǘƛƳƛƴƎΗ  Lǘ Ƨǳǎǘ ǎƻ 
happened that they were looking for a more efficient way to hold their parts than the vices and 
ŎƭŀƳǇǎ ǘƘŀǘ ǘƘŜȅ ǿŜǊŜ ǳǎƛƴƎΦ  {ƻΣ ²Ƙŀǘ ƳŀŘŜ ǘƘŜƳ ǘŀƪŜ ƴƻǘƛŎŜ ƻŦ ǘƘƛǎ ǇǊƻŘǳŎǘΚ ²ŜƭƭΧ ǘƘŀǘΩǎ 
easy!  Our fasteners are flush-mounted, captive fastenerthat allows you to machine without 
bolts and clamps. By incorporating  them into your machining you can eliminate setups and 
clamp changes as well as providing the most stable setup possible, which is great for high speed 
machining.²ƛǘƘ ŀ ǾŜǊȅ ǎƳŀƭƭ άŦƻƻǘǇǊƛƴǘέ LƴǾŜǊǘ-a-ōƻƭǘ CŀǎǘŜƴŜǊǎϰ ƘŀǾŜ ǘƘŜ ŀōƛƭƛǘȅ ǘƻ ƘƻƭŘ 
almost any part from the bottom and remove any obstructions from the machining process on 5 
of 6 sides! In additionHawker Beechcrafthas significantly reduced their risk of crashing a spindle 
ǘƘŀƴƪǎ ǘƻ ǘƘŜ ŀǇǇǊƻȄƛƳŀǘŜƭȅ ѹέ ōȅ ѹ LƴŎƘ ŦƻƻǘǇǊƛƴǘΗ 
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HawkerBeechcraftmachines a lot of different parts which means they needed a solutionthat 
was both robust and flexible.  Fortunatelythe Invert-A-.ƻƭǘϰ ŦŀǎǘŜƴŜǊ Ŧƛǘ ǘƘŜ ōƛƭƭ ǿƛǘƘ ƘƛƎƘ 
quality stainless steel construction in a modular design that allows them to change the size being 
used without creating a new hole and the ability to use pneumatic tools  to engage and dis-
engage the center stud.  Another benefit of using the fastener is to pull the material flat which 
contributes to the ability to hold flatness and parallelism effortlessly.   We even have T-Slot 
Work Supports that are used for stock prep (or plate prep) to machine top and sides in one 
operation while holding exacting tolerances. Hawker Beechcraftis one of many companies that 
have become extremely loyal to the Elijah Tooling brand because of our quality and service.  Due 
to Hawkersextensive use of our fasteners and fixtures, over 25 companies in the Wichita KS 
area now use our products!
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One of the companies that resulted from our strong following in Wichita is Spirit Aerosystems, formally 
BoeingWichita.  This is the companywhere the 41 section, or nose section, of the 737 is made.  A couple 
of years ago, as they were gearing up on the 787 program, Spirit was looking for a way to standardize 
their manufacturing processes on some titanium structural parts that they were machining.  They chose 
the Invert-A-.ƻƭǘϰ ǎƻƭǳǘƛƻƴΗ  ¢ƘŜȅ ǇǳǊŎƘŀǎŜŘ ŀ aŀƪƛƴƻ aŀƎо ǿƛǘƘ ŀ млΩ Ȅ сΩ όолллƳƳ Ȅ мрллƳƳύ ǇŀǊǘ 
envelope and decided to tool it with an Invert-A-.ƻƭǘϰ ǳƴƛǾŜǊǎŀƭ ƳƻŘǳƭŀǊ ŦƛȄǘǳǊŜΦ ό²ŜΩǊŜ ƎƻƛƴƎ ǘƻ ǘŀƭƪ 
about the Universal Common Modular Fixture in more detail in some following slides.)  In using this 
modular fixture they were able to machine one ship sets of parts in one operation!  In fact what they did 
was to nest a number of different parts, I believe it was 11, in a plate that started out at 5700 lbs 
(2600kg)!   Their claim to fame is that they were able to save significantly on the cost of titanium by using 
this  method.  Not only did they save money on the material costs, but by holding their parts the same 
way every time on a modular fixture they eliminated dedicated fixtures and provideda super stable setup 
for their high speed machine.  Just another powerful example of how Invert-A-Bolt Fasteners are making a 
ŘƛŦŦŜǊŜƴŎŜ ƛƴ ǘƻŘŀȅΩǎ ƳŀƴǳŦŀŎǘǳǊƛƴƎΦ
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Bombardier Learjet decided to save tens of millions of dollars by replacing 17 CNC 
machines with 3 High Speed Horizontal Makinos.  To maximize their investment they 
standardized absolutely every aspect of the cell all the way down to using only 3 hex 
wrenches.  Ultimately they replaced over 5000 dedicated fixtures with a number of vise 
setups (available on our website) and the Invert-A-.ƻƭǘϰ ¦/aC ǎƘƻǿƴ ƛƴ ǘƘŜ ǇƛŎǘǳǊŜΦ  
Approximately 70% of the parts are machined on the IVB UCMFs where the parts were 
hogged out usingtheǇƛŎǘǳǊŜ ŦǊŀƳŜ ǇǊƻŎŜǎǎΣ ŀƴŘ ŀ άŦƻƛƭέ ǘŀōōƛƴƎ ǎȅǎǘŜƳΦThe savings 
can be measured in a number of ways: they eliminated the machines; they eliminated 
the dedicated fixtures; they eliminated the excess employees; reduced their cycle times; 
and standardized the machining by using common tooling and common methods.  
Ultimately the savings in setup times was estimated at over 90% by reducing the times 
from hours to minutes!  We all know thatin the manufacturing world, we are only 
making money if the machines are running(making parts). Since thenthey have been 
loyal to our tooling ever since, and still use our fasteners extensively in their shops. 

Testimonial: ".... we cut setup times from hours to minutes...."  
Drew H., Bombardier Aerospace
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GKNs story is similar to the others.  When they cameto us they were trying to standardize their 
machining process for the UCAV program, and importantly, keep the Operators making parts 
instead of allowing the machine to sit idle while they did setups, ground bolts to size, etc.  They 
liked the idea that our fasteners were always there, in the fixture, always the same length, never 
requiring the operator to stop the machine for clamp changes or for grinding of bolts.   They 
ŘƛŘƴΩǘ ǿŀƴǘ ǘƘŜ ƻǇŜǊŀǘƻǊǎ ǘƻ ƘŀǾŜ ŀƴȅ ŜȄŎǳǎŜ ƴƻǘ ǘƻ ōŜ ǊǳƴƴƛƴƎ ǘƘŜ ƳŀŎƘƛƴŜΦ  .ȅ ƛƴŎƻǊǇƻǊŀǘƛƴƎ 
our close tolerance modular fixtures they were able to machine without dialing in their setups 
and keep their machines running more continuously.  In GKNs situation we created a very dense 
ƘȅōǊƛŘ ǇŀǘǘŜǊƴ όǿŜΩƭƭ ǘŀƭƪ ŀōƻǳǘ ǘƘŀǘ ƭŀǘŜǊύ ǿƘƛŎƘ ǊŜŘǳŎŜŘ ǘƘŜƛǊ ǎǘƻŎƪ ǎƛȊŜ ǘƻ ǘƘŜ ōŀǊŜ ƴŜŎŜǎǎƛǘȅΣ 
which was important considering they were cutting Titanium.  In fact, their return on 
investment(ROI) on these fixtures was only 3 months, due in part to material savings. These 
fixtures allowed them the flexibility to make almost any of the parts they were running without 
newsetup times for every part.  As anexample of their versatility andlean thinking, they were 
able to make 346 parts on the same fixture! Whatthey told us was that by eliminating their 
dedicated fixturingon this project they were able to ship back the Boeing fixtures that they had 
been provided with, saving the cost of rental.  Not only that, as they promoted the idea of 
άŦƛȄǘǳǊŜƭŜǎǎέ ƳŀŎƘƛƴƛƴƎ ςi.e. there was no non-recurring costs -- they garnered over $100M in 
additional business by eliminating non-recurring costs from their quotes.  Theircustomers loved 
it!

Testimonial: �^�/���Z���À�����µ�•�������Ç�}�µ�Œ���(���•�š���v���Œ�•���]�v���u���v�Ç�����]�(�(���Œ���v�š���•�]�š�µ���š�]�}�v�•�X���d�Z�����š�Z�]�v�P���/���o�}�À���������}�µ�š��
these fasteners is that they make for simple, repeatable setups. I am a big advocate for 
standardization in machining. If I can reduce the number of options and choices available, I 
can make money! Every variable I introduce into the process, increases the likelihood of 
increased cost. Not only that, we can reduce the stock size of our parts, which really comes in 
�Z���v���Ç���Á�Z���v���Á���–�Œ�������µ�š�š�]�v�P���š�]�š���v�]�µ�u�����v�����}�š�Z���Œ�����Æ�‰���v�•�]�À�����u���š���Œ�]���o�•�X���_���:���Œ�Œ�Ç���,���o�o���Ç�U���d�����Z���D�(�P�X�U��
Recognized Expert in High Speed Machining
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