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Sem OBSTRUCOES

Eliminates obstructions to machining.
No bolts, no clamps or anything related

SUFICIENTEMENTE ESTAVEL

Super stable setup specialized for high
speed machining

AREA DE COBERTURA REDUZIDA

Tiny footprint reduces the chance of a
spindle crash
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In 1997 we approached the company now known as HaBkechcrafiith our brand new

super cool! clamping product thatwe called an Invért 2 f Gn Fl 2GSy SNIP 2 K@
happened that they were looking for a more efficient way to hold their parts than the vices and
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easy! Our fasteners are flushounted, captive fastenehat 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.2 A G K |  @SNE &Y -a&o6f2 faiF 2C2 @ELINDYYSINER nL K@ SANEL G K S
almost any part from the bottom and remove any obstructions from the machining process on 5

of 6 sides! In additiorlawkerBeechcrafhas significantly reduced their risk of crashing indie ]
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Em1997,apresentamos empresa hoje conhecidacomoHawkerBeechcraft nossonovissimagoroduto
de travamentoque denominamogecholnvert-A-Bolt™. Comdoi oportuno! Ocorreuque elesestavam
procurandoum modo maiseficiente de fixar suaspegasdo que comostornose gramposgue estavam
usando Assim oqueoslevouatomar contatocom onossoproduto? BenX Isto é facill Nossodechos
sdopresose embutidosque permitem usinagenmsemparafusosou grampos Ao incorporalosnasua
usinagemvocépodeeliminarinstalagfes trocasde grampq bem comopermitir ainstalacédanais
estavelpossivel oque é 6timo paraa usinagende altavelocidade Comumadareade coberturg muito
pequenaosInvert-a-bolt Fastener&¥ tém a capacidadele prenderquasetodasaspecasdabase e
removertodasasobstru¢desdo processade usinagemem 5 ou 6 ladod Alémdisso, a HawkeBeechcraft
reduziude modo significativoo riscode colisdiocom umfusogragasa areade aproximadamentey epor Y2
Polegada



O FECHO

MATERIAL TO BE

gy DESIGN SUPERIOR

Modular design + high quality stainless
steel make the fastener robust and
flexible

TROCAS RAPIDAS

WoRK -~ Designed for use with pneumatic tools
- which speed up changeovers

PRECISAO DIMENSIONAL

Hold flatness & parallelism with ease

HawkerBeechcraftmachines a lot of different parts which means they needed a_soltiian o
was both robust and flexibleFortunatelythe InvertA-. 2t Gu FLHaidSySNJ FAOG GKS
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 engagdisand

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 h&la T

Work Supports that are used for stock prep (or plate prep) to machine top and sides in one
operation while holding exacting tolerancétawkerBeechcrafis 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!

A HawkeBeechcraffaza usinagende diversagpecas o que significaque precisavante uma
solucaoque fossetdo forte quantoflexivel Felizmente ofecholnvert-A-Bolt™deucontado
recadocomumaconstrucaale acoinoxidavelde alta qualidadeem um design modulague
permitetrocaro tamanhosendousadosemcriarum novoburacoe acapacidadele usar
ferramentaspneuméaticagparaativare desativaro terminal. Outro beneficiodo usodo fechoé
nivelaro material, oque contribuicom acapacidadele manter o nivelamentoe oparalelismo
compouquissimasforca TemosaindaosSuportesde Operacdale Slotem T que sdousados
parapreparacaale matériaprima Qu preparacaade placa3 parausinagende topose laterais
emumaoperacag mantendq ao mesmotempo astoleranciasde precisdao A Hawker
Beechcraft umadasmuitasempresagjue setornaramextremamentefiéisa marcaklijah
Toolingemrazdodanossagualidadee servico Emfuncdodo usoextensivodaHawkers de
nossodechose equipamentosie fixacdq maisde 25empresasaregidode Wichita KS
atualmenteusamnossogrodutod



THE FASTENER ——

SPIRIT’

AECEROSYSTEMS
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Great reasons to purchasethe Invét 2 f Gu ClF aG Sy SNY

1) All Stainless Steel, high quality, Construction.

2) Ability to locate on the face of the fastenddverall height held to +/001". That means you
could literally instalthe fasteners so that they don't screw down flusid locate a plate within
.001" using the face of the fasteners to sit on.

3) Never bottoms out allows the use of pneumatic tools.

4) More movement of the stud as well tiee entry angleallows more "slop" in the accepting
hole. You shouldn't experience binding.

5) Part Marking on every fastener

6) Installation information and bar codexluded with every tube.

7) Plastic cap in top keeps out debris when not in use. (when used in a modular fixture)
8) Common housing size allows changing out the stud size without changing the hole.
Any AAQ2 fastener goes in @2 hole. Any AAQ3 fastener goes in a 1.23 hole. Any AA06
fastener goes in a 1.252 hole.

9) Fits in 1" (AA0R05-001) thick plateminimum or 1.25" (all other fasteners) thick plate
minimum

10) No "slip" insertion tool makes for quick installation into the fixture using pneumatic tools.
11)1/2" fastener comes in AA02 & AAQ3 style, also 1W/2'& 1/2'-20, andoffers 2 different hex
sizes & 2 different plate sizes.

12) We offer a 1/2" Precision Locator that can be used in conjunction with the fasteners or
separately for positive location.

13) We have broader selectionp to 5/8" (stud size) and will be adding a metric fastener size
soon.

14) Easy to assembldis-assemble and replacement parts are readily available.



THE FASTENER

O FECHO

GEOMETRIA EMBUTIDA

The Invert-A-Bolt™ modular fixture
allowed Spirit to nest and machine ship
sets of titanium parts in one operation

ROBUSTO

Machined 11 different parts out of one
2600kg plate

PADRONIZACAO

Spirit significantly benefitted from
standardization and low material costs
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One of the companies that resulted from our strong following in Wichita is $y@rdasystemsformally

BoeingWichita This is the comparnwyhere 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 partsc}hat theyI were machining. They chose
LJdzNJ K
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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, | believe it was 11, in a plate that started out at 5700 Ibs

(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 lajrtgptheir parts the same

way every time on a modular fixture they eliminated dedicated fixtures and proadager stable setup

for their high speed machine. Jumother powerful example of how InveA-Bolt Fasteners are making a
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envelope and decided to tool it with an Invek. 2 f { x
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Umadasempresagjue resultaramdasnossagrandescitadasa seguirem Wichita € a Spiriferosystemsantiga
Boeing Wichita Estaé aempresaondeasec¢dodl,ou se¢dodo nariz, do 737 &ealizada Algunsanosantes, a
medidaque desenvolvieo programa787, a Spiriestavaprocurandoum modo de padronizarseusprocessosie
fabricacdem algumaspecasestruturaisde titanio que estavamusinando Escolheranasolucéoinvert-A-Bolt™!

Comprararrum Makino Mag3 com urnompartimentode pecaR S
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lo com umdispositivode fixagdomodular universal Invesf-Bolt™. (Vamosfalar sobreo Equipamentade Fixacédo
Modular ComumUniversal cormaisdetalhesem algunsdos slideseguintes). Com aisodo equipamentode
fixacAomodularpodemosusinaros conjuntosde pecasde umaaeronaveemumaoperacdd Comefeito, oqueeles
fizeramfoi embutir umasériede pegasdiferentes creioque totalizavaml1 pecasem umaplacacomcercade 5.700
Ibs (2600kg)! Ficaramfamosospor poderemreduziro custode titanio de modo significativousandoeste método.
N&oeconomizaramapenasdinheiro sobreoscustosde materialmas por manteremsuaspecasdo mesmomodo
sobreum equipamentode fixagdomodular, eleseliminaramequipamentosde fixagcdoe permitiram umainstalacao
muito estavelparasuamaquinade alta velocidade Outro exemplopoderosode comoosFechodnvert-A-Bolt estdo

fazendoa diferencanafabricacaoatual



BOMBARDIER
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Bombardier Learjet decided to save tens of millions of dollars by replacing 17 CNC

machines with 3 High Speed HorizorWakinos 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) andthe Invart 2t Gu ! / aC aKz2gy Ay
Approximately 70% of the parts are machined on the IVB UCMFs wiepatts were

hogged out usinghe LJA OG dzNBE TN} YS LINR OS & a Ihebayiigs | G T2 A
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! W all know thatn the manufacturing world, we are only

making money if the machines are running(making parts). Sincetttegsnhave 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



