aNX . | NBLSOIRI2yQ&El OF NB [ o2dzi o5 t Nlassi A

Out damn burrs! Out | say!




A W

¢t 2RI& Q& fSaaZMcI\/Ihﬂer—(}anLJzy a2NBR oeé

McMASTER-CARR .

SUPPLY COMPANY

T. J-McMASTEE, PresipesT W, 5 CARR, Sec'v asp Tenas.

McMaster-Carr Supply Co.

Formerly McMASTER-DAVIS SUPPLY CO.
High Grade Steam Specialties and
Engineer Supplies

Ashton Pop Safety Valves and Gages Goald Continaous Feed Water Regulator
Austin Steam and Oil Separators Standard Steam and Water Boilers

4 5 The Erwood Straightway Swing Gate Back
E::l:::?%::::n:ﬁ\-tﬂ:. sai Cage Cocks Pressure and Check Valve

Wright " Emergency ™ High FPressure and

“'P. B. H." Quick Closing Water Gages and “Victor” Low Pressure Steam Traps
Weighted Gage Cocks Wright 'Cyclone” Exbaust Heads and Safety
“Clean Seat” Globe and Angle Valves Water Columns
| Canton-Hughes Simplex and Duplex Steam  White Star (%l Filiers and Continuous Oil-
Fumps ing Systems
Anderson Non-Return Valves White Seal Sheet |'l.<||.in‘

Suly 53 Bos

MECHANICAL RUBBER GOOI

e o ; INTERNATIONAL
" STEAM ENGINEER

COMMMIT WITH THE STATICRARY &Siims s snm myLHIBIET

Chicago Engine Jack

With it one man can
turn an engine off
center quickly. Send
for circular “P."”
Tells all.

McMaster-

DON'T THROW IT
AWAY

Waste oll anid urlp&m
dAecmed agaln and agal
0 will glive ihe besi of service.

An Acme 0il Filter

will i .
Fha aleey ol Arat

ﬂ:l':'nlﬁ waker
ﬁ .:Irl.tr tlu- in
tered mnis

Iul‘l 'h-uue I!ll.l! imgnur-

perfest puwris

an
uzl |I-t

day s telal.
Carr Walter L. Flower
Supply e

ST LOUIS, MO,

s AL -\--.'\

Mo Waisa 11
LW T Jl:|'\sr
Jumes Beprs & w Ly .




Contents

USING TS DOCUIMEIAL........eeiiiiiiitieeei e oottt e ettt e e e e et e e e e e o st e et e e e 2 e R s e et e e a2 oo e R R b e et e e e e e aaa s s e e e e e e e e e e nnnn e e e e e e e e nnnnnes 4
Changing the VIEW OF @ DESIGN........ueeiiiiieiiiiiiiee et e e e e e et e e e e e e e s e e e e e e e e e e s be e e e e e e e e e e nb b er e e e e e e e e nnbnnneeeenaans 5
Starting aDesign in FUSION (START HERE) ... e e e e e e e e e e e e e e e e e e e e e e e e et s e s s s s s s e s saannannrrnnes 6
Creating a Component for theACIO KNITE............ooi i e e et e e e e e e e e e e e e e e e e e e e e e s e e e s s e s s e eeannes 7
Creating the HANGIE. ... et oottt e e e e e e et e e e e e e R e et e e e e s e e s s be e e et e e e e e s b re e e e e e e e nnnnees 14
Creating the SHIOUA BOTY...........oiiiiiiie ettt e e e e s et e e e e s s s e et e e e e e e nnn e e e e e e e e s asnbreeeeeeeaans 18

(1 =T LT Lo =T ) I I 1O 37



Using This Document

The best way to follow this document isreduce the width of the Fusion 360 windoand have this pdf document open in
Chrome browser as shown below. This document casidvenloaded from Schoology and then dragged into Chroared
scaled down to 80%.
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Using Fusion 360 for Rendering
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The Fusionmvindow will not allow its width to be reduced much so for smaller computer screens a trick is to clickatéhe
Panel icorand then move the window to the left with the Data Panel off the screen.
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Changing the View of a Design

-AFT @82dz R2y Qi 4SS | INARR Ay (KS GildaidSragandchenk agoit Gii2Displayihgd
the Layout Grids a matter of preference. When designing for 3D printing, it can be used to represeniittiglate

- click on theOrbit tool and click somewhere on theridto practice rotating and changing the angle of the view.
- click on thePantool and then on theGridto practice moving the view laterally.

- after using theOrbitor Pantool one must press th&sc keyo exit that mode.

- use theMouse Wheelto practice Zooming in and out.
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D #F Document Settings \‘-._j
D B Named Views
o LT &2dz R2y Qi as8$s GKS
Grid and Snapmenu and checkayout Grid It is
Pantool persoVaI preference to have tkyérid visible or 1
Orbit tool

Here is a closep of the View Cube at the top right of the window.

- click on theView Cubeand move the cube while holding the mouse button down. This is another way to rotate the view.
- click on the Top of the View Cube and note how the view just jumped to a Top View.

The View Cube now resembles that on the right.

- click on theCurved Arrowsat the upper right of the View Cube and practice Rotating the View.
- click on theArrows at the sides of the View Cube to practice jumping to various Views.
- click on theHomeicon to the upper left of the View Cube. This can always be used to reset the view to the Home View




Starting aDesign in Fusio{START HERE)

- openFusia. If there is no icon on the Desktop, use the Windows search (magnifying glass icon) afid P&
- from top Fileicon selecSaveand name the file.
Use your name followed byDeburrer e.g. JoeBarbetta Deburrer (note the use of the underscore)

b2G4S GKIFIG o0& RSTldzZ 0 CdzaA2z2y &l @Sa &2dzNJ LIN2P2SOG (2 daidKS
Fusion on a different computer, your projects will be available.

As you work you may want to occasionally save your work in case Fusion crashes or we lose power.

- in the left"BROWSERlick thearrow next to Document Settings

- click on theedit iconthat appgars to the right when you hover ovgnits
- ensureActive Unitsyre setfoUnits: in, ouncemasand clickOK You can also enabB8et as Defaulif it is not grayed out.

SURFACE MESH SHEET METAL PLAST
= O—m e | =
DESIGN ~ I | l, D
&l FOOP T
CREATE v MODIFY v

+4 BROWS (-] @ CHANGEACTIVE UNITS

® Unit System inch (in), ouncema... «

4 ¥ Document Settings
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Cancel

Note that the default units are in mm, which we just changed to inches.

Did you know that the default units have changed over the
years? The earliest grsionusedcubits aghe defaultunit.



Creating a Component for th&-Acto Knife

- right-click on the project name and selddéew Component
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> 4F Document Settings B} New Component
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b <> il Origin [§ Create Selection Set in the assembly.

r—J_ Confiqure Selert tvne and nar:

- name it using youfirst name, followed by thdnitial of your last name followed by _X-ActoKnifg e.g JoeB_X-ActoKnife
- clickOK

@ NEW COMPOMNENT
Type u ~ &
Extemal/internal (47 I I

Name JoeB_X-ActoKnife

From Bodies O

Parent x 1selected [

Name JoeBarbetta_Deburrer v1
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- selectCreate Sketcland click on théront rhombus
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- the View Cubeshould showFRONT If the view needs to be rotated click on the curved arrows aMiesv Cube
-zoomand pan to achieve a view similar to that below. Note the values on thexsd

- select theLinetool. Note that if a tool icon is not visible, the tool can be found in the CREATE menu.

- click on theorigin, extend theline over to the leff, type 0.115 and press th&nter Key
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Finish Sketch

- from the end of the line just createdcreate &.39line upward then from there another lin@.165upward, then a0.043line
extending to the left, and then @977line upward. The red arrows show the ends of each of thess.|

- from the Origindraw a0.115line to the right, &.39line upward,a0.21line upward, &.043line to the right, and ®.155
line upward. The blue aoorws show the ends of each of these lines.

<« BROWSER e ./ © SKETCH PALETTE

4 @ [ JoeBarbetta Deburrer vi ¥ Options
b #F Document Settings e
[ @Bl Named Views "
_ Look At =
D <& mll Orgn
PIRCY J JoeB X-ActoKnife:1 [ Skeich Grid @
m_—— - o
P < pll Orgin © Snap ]
~J
= ~
4 © gl Skeiches Slice D
L C 4 .|-_:5' Profile
\ Profile ]
—To Points ]
-
/ 8 Dimensions ]
o ; 0.043 o Constraints @
by 0,043| > J— N
& / \ Y Projected Geometries ]
Construction Geometries (&)
o o
T bt 3D Sketch ]
o o
mn n \ Finish Sketch
- - DI P \
0.115 0.115
T




- close the shape Yocreating a diagoal line connecting the two poirstshown.
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- hold the Shift key down andclick on thefour line segnentsas shown, which should highlight them blue.
- click on theConstructioanhould cause them to become dashed lines.
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- clickanywhere on the backgroundnd then click on th€onstructionicon again to remove the ic@highlighting

Note that the profile is not filled anymore.
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- createtwo diagonal lines connecting the points shown
- click onFinish Sketch
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- zoom out to achieve a view similar to that below

- select theOffsettool. If its icon is not visible, find it the MODIFYmenu.

- ensure thatChain Selectiomption is checked;lick on theoutline of the knife bladewhich should highlight blue.
- enter a distance 00.01 Thered outline should be outside that of the bluelf it is inside, leck on theFlipicon.

- clickOK

The reason this was done was to add some eleeg betveen the bladeand the shroud. We could haeeiginally drawn the
blade profile with larger dimensions, but using the offset allows adjusting theatlearif needed.
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- double-click on theoriginal profile, which is now the inner profile, to highlight it blue

- click on theCorstruction icon, which should cause these lines to become dashed
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- click on theHomeicon near theView Cubeand zoom to acleve a view similar to that below

- sdect the Extrudeicon, changédirection to Symmetri¢ anddistanceto 0.02.

- click OK

Because the Direction is set to Symmetric, the fihmknesswill be 0.04. Note tha an actual XActo blade is 0.02 thick. The
extra 0.01 on each side is for atance.
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This is the finished knife blade. There is no need to add chaifofetfse sharp edge because this is just being used to cut awa
from a body that will become the shroud.
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Creating the Handle

- from the CONSTRUGQGienu selecOffset Plane It should be the first item in the list.
- click on thebottom planeand enter0.68for Distanceand clck OK
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- selectthe Create Sketchool and click on theConstruction plangust created
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- zoom into achieve aiew similar b that below

- select theCenter Dianeter Circletool. If the icon is not visible find it in tteREATEenu.

- click on theOrigin, which should bén the center of the rectangular blade section

- click on theConstructionicon to highlightt, extend the circle out, typ®.32, and press th&nter key
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- click on theCmstruction lineicon to turn off the highlighting
- select theOffsettool and click on thelashed circleenter 0.01for Distance
- The red circle should be outside of the blue dashed circle. If gigeincick the Fligcon.
- clickOKand thenFinish Sketch
This 0.01 is also a éence value.
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-zoom in to achieve a view similar the that below

- click on the arrow to open thBodiesfolder andright-click onBodyland selecRenameto change the name t&nife Blade

- click onthe eyeicon next to the body to hide it
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- select theExtrudetool
- ensure theDirectionis One Side

Ll J JoeB X-ActoKnife:1

- enter -1.0 (note the minus sign)which should cause the circle to be extruded downward

- clickOK
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- rename the new Body t&nife Handle

- from the MODIF¥Ymenu seletthe Chamfertool

- ensure theTypeis set toEqual Distanceand click on theop edgeof the cyclinder
- enter 0.14and clickOK
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- click on theeyeicon forKnife Bladeto make it visible
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Creating the Shroud Body

- click on thecirclefor the project to activate it
- right-click on thepreject nameand selecNew Component

Ex | JoeBarbetta Deburrerv4 KO

b $F Document Settings B} New Component
> Bl Named Views [=! Create Drawing Creates a new internal or external component
b <& il Origin [§ Create Selection Set I the assembly.
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- open theShroudfolder and itsSkethes folderand rename theSketchto Bottom
- select theCenter Diameter Circleeoy, click on thérign, extend the cirte out, and entel0.45, and clickFinish Sketch
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- return to the Home view and click on the eye icon for th&ctoKife Component to hide it
- select the Extrude icon and click on both the inner circle and anitele to highlight both
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- enter -2 (note the minus sign) to extrude tloglinder upwards. the cylinder extrudes dan, then use a positive value

- click OK
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- right-click on theShroudComponent selectOpacity Controland50%
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- select theCombinetool. If the icon is not visible, find it in th¢ODIFYmenu.
- ensure thatCutis selected for th@®perationandKeep Toolss checked
- click on theShroud cylindeiand then on theKnife Bladeand Knife Handleand clickOK
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- sdect theCreate Sketchool and click on théop faceof the cylinder
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- click on the orign and set theHeightto 0.18and theWidth to 0.5. The Tab key can be used to switetween them.

- clickFinish Sketch
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- return to the Homeview and zoom into the topf the cyinder
- select theExtrudetool and click on théwo regions as showrto highlight them blue
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- from the MODIFYmenu select theChamfertool and click on the twaeircular edgess shown

- ensureEqual Distancés set and ente.125and clickOK
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- from the CREATEenu selecProject / Incude and Project
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- hold the Mouse Button downoverthe blade edgeuntil the pop-up menushoes and select thEdgeoption that causes the
blade edge tdoecomehighlighied. It may be hard to see, but there will be a violet line and a small violet circle at edge end c
the line segment. This operation produged this new line on the sketch.

- clickOK
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- select theOffsettool andclick on theknife blade edge which will cause it to turn blue
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- enter -0.05(note the minus sign) fdbistance The red lineshould be to the left of the blue line. If it is not, click on Eig

icon.
- clickOK
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- select the Line tool and click on the point irated by
the red arrow

- extend the line to the right and entd).14
- from the end of that line create @.96line upward

- from the original point indcatedby thered arrow,
entend a line upward and to the left that covers the
diagonal line and ented.625

- create a final line that connestthe two points indicated
by theblue arrows Nolength value will be entered for
this last line.

- starta Lineat the corner point indicated by theed
arrow, extend it to the left, anf ente®.392

- start a line from the point indicately theyellow arrow,
entend a line upward and to theght that covers the
diagonal line and ented.14

- create a final line that connestthe two points indicated
by thegreenarrows. Nolength value will be entered for
this last line.

- click on the line indicated by theolet arrow and press
the Delete key Not that the line tool is Not being used
here. The line is just being selected and then deleted.



0.392

- click on the line indicated by thegolet arrow and press
the Delete key Thelower 0.625section of this line shoul

960

remain.

- select theFillettool. If it is not visible fid it in theMODIFYmenu.

- click on the two line segents indicated byhe red arrows and enter0.175as shown on the right picture.
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- clickFinish Sketch

- return to the Homeview and zoom in to achieve a view similar to that below
- click on the region indicatk which should highlight it blue

- click on the remaining smaller region to highlight it blue as well
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- click on thetop face, which should select the rear face and cau@nap To:0.18box to showand clickOK
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- select theChamfertool from the MODIFYmenu and click on thewo edgesas shown
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- pan the view to access the bottom portion of the shroud
- from the CONSTRUG@i enu seleciAxis Through Cylinder/Qee/Torus
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- click on theouter bodyand note how alashedcyanline is createcthrough the center of the cylinder.
- clickOK






















