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The Manual +2 Axis Accessory is a jig designed taiaignotate parts beneath Blandibot allowing for
multi-sided machimgwhich expands the functionality of a standard 3 axis tool to 4 and 5Thesjig

can be configured to act as a rotary indexer (+1), wherdthedibot willfunction similarly to a lathe, as
well as a configuration that suppar6 axis machining by addingrannion rotary axis (+2All norn

metal materials machinable with a Handibot an@chinable with the Manual +2 Axis Accessdhe
accessory can be used with andéBot and Accessory Base, as well as a Desktop, Desktop Max, or any
tool with requisite travel. It is possible to use this accessbryoth 4 and 5 axiwith existingAspireand

Fusion 360 software.

Driving Side

Mounting Plates
(004572)

Driven Side

Driving Side

SB®O045Ma8nu&AXxis

Figure 1: 4 Axis Configuration

Trunnion

Mounting Plate
(004571)

Figure 2: 5 Axis Configuration

Accessory

Gui de

Driven Side

Copyright
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Tobecome familiar with the terminologgnd part

numbersused throughout this document, it is

recommended that users referee thel OO S aE2 N (I

assembly guidehttp://sho pbot.dozuki.com/c/DIY_Build [(
(-

4 and 5 Axis Configurations

The Manual +2 Axis Accessuaiijl come shippedn its 5
axis configuration. Toonfigurefor 4 axis:

1) Removeawo thumb screws fromear of the
driving and driven sides of treccessory.

2) Removeb boltsfrom rear of the driving and driven sidesing a 4mm hex keyhe trunnion
must be rotated such that the bolts are expogbdough their respectivaccess hole@-igure3).

Figure 3

The trunnion will then be released from the driving and driven sides of themé that the mounting
plate on the trunnion is attacheentically(Figure4).

Thumb Screw

Figure 4

Usethe same6 bolts as well as two thumb screws to attach the two 4 Axis Mounting PId9d$7 2, in
place of the trunnior{Figure 3. These plateare shipped unattached.

Figure 5

SB®045M8a8nu&Axitrs Accessory Guide Copyright 20151 8bopBot
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To rotateeither ofthe OO S & axig& NBE Q&
1) Loosen thumb screw of thaxesto be rotated (Figure 4.
2) Squeeze and holihe yellow springoaded trigger corresponding the axes to to be turned
(Figure.¢ KAa ¢Aff RAASY3AFr3AS GKS LAY FNRBY (GKS 3ISI NI
hand.
3) Once in the desired positiorelease trigger ande-tighten thecorespondinghumb screwuntil
hand tight.

Figure 6

SB®045Ma8nu&Axits Accessory Guide Copyright 20151 8bopBot Tc
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Mounting to the Accessory Base
The accessory can be mounted to the Handibot accedsmgusing the set of 8 Hts (002135 and 8
weld nuts 003467 provided. The process is identical for both 4 and 5 axis configurationsder to
mount the accessory to the base tray:

1) Press or screw the 8 bolts into their respective holes in the ydiase plates (Figuré).
2) Screw on the 8 weld nuts with flaeagip, approxmately half a turn, and align them lengthwise

with the length of the accessory.
Slide the weld nuts into the grooves on the accessoy base tray, making sure that all the nuts are

3)
alignedand that there is a groove to accept the guide rails on the yellow base plates (8jgure

Figure 9

Copyright 20151 B8hopBot Tc
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L¥ GKS KSAIKG 2F GKS aG201 YI (SN InkcessaydpfataR G2 (K
both the trunnionand mounting plat to a 90 degree positin in order toprovide enough clearence to

initially slide the Accessy Base Tray into the Accessory Base.

The Manual +2 Axis baseplate should be approximatelyp ¢ F NE With Bakdfeof & A& ssory
Base TrayFigurelQ). This is to ensure thahere is enough room to properly zethe tool (as discussed
in the Zroing sectionfor 5 axis.

Figure 10
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4 AXis:

Material geometry is linbed to acylinder of diameter 4 inches (however the Handibot hagrave| of
only 3.25 inches Partlength should be limited to 8 inchegthout indexing and16inches itthe part
does require indexing~igure9).

In order tomount stockusing wood screws
1) Instaln g22R aAO0ONBga GKNRddzZAK (GKS n mMky ¢ eakhdftiea & dzNN.
two mounting plates. NOTEThis is made easier by temporarily fastening the mounting plate
through the center hole with a wood screw tailtithe surrounding pot holes (Figuréd.1)
2) Note exposed screw length embedded in the stock. Do not machine past tHesigs\as
contact between the bit and embeddextrew will damage the bit.

The Handibotwill be zeroed to the jigself,
and not the stock, sbigh tolerance

positioning of the stock to the mounting plate
is not necessary long as there is enough
stock to account for theart to be machined

3) Attach the mounting plats (now
securely attached to the stoyto
both the driving and driven sides
[pPausing the 6/+:20 mounting bdts
andcenter tightening knob (Figure .5

Figure 12

SB®045Ma8nu&Axits Accessory Guide Copyright 20151 8bopBot Tc
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5 AXis

Limit stock sizéo a cube of dimension8x3x3¢ In order to mount stock using wood screws:
1) Lyadlftf n 622R aONBsad U(KNRdAAK (G(KS n mMkyé¢ Kz2fSa
mounting plate. NOTE: This is made easier by temporarily fastening the mounting plate through
the center hole with a wood screw to drill the surrounding pilot holeguifei13)
2) Note exposed screw length embedded in the stock. Do not maddaper thanthis Zlimits as
contact between the bit and a screw will damage the bit.

Figure 13

The Handibotwill be zeroed to the jig itselaandnot the stock, sdigh tolerancepositioning of the stock
to the mounting plate is not necessai® long as there is enough stock to account for plagt to be
machined.

3) Attach the mounting platénow securely attached to the stock) tioe trunnion usinghe 3%+20
mounting bolts andtenter tightening knob (Figur.

SB®045M8a8nu&Axitrs Accessory Guide Copyright 20151 B8hopBot Tc
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When zeroing parts loaded into Manual +2 Accessory, all zeroing should be taken relative to features on
the accessory, and not the stock itself. Zeroing to the stock material will result in significant errors in cut
files, and will not provide a true repsentation of how the stock material is being rotated

The zeroing process requires multiple toafis anduse of thedpapeNJ (i & ddsaribed belowlo zero
the tool to a surface:
1) Load a dowel or end mill into the Handibot collet and adjust router tiddghaising or loweng
the routerinthel |y R AndoniinQ Bracket.
2) With the SB3 softwareaisethe cutter height above the stock and Manual +2 Axis Jig
(whichever is tallest) aneixecutea C3 commantb zero the tool in the X and YnApositioning
and zeroing of the tool can be recad and returned tdn the event that position is lost. It is
very important to recorcsubsequent | YR . T SNB LR aAGA2y & NBf I GAQDE
3) Hold a piece of paper between the surface to be zeroed, and a dowaldomdl
4) Approach the surfact be zeroedusing the fixed keyboard feature in the SB3 software until the
paper can be just barely slid between the tWdhen zeroing in nozero axis, the process works
best with a dowel however it can also be used withead mill or other router bits provided
that the user rotates the bit so that it always makes contact at its widest diameter. This process
is covered in the Handibot User Guide.

Zeroing in the X
nl yR EpAay

1) CNRY | /0o0QR LRaAldA2y> (2dzOK 2FF 2y 020K aAiARSa
using the paper test and record the two positions (Figure 14).
2) Averagehelig2 - Ol ftdzSa G2 200FAy GKS GNUz2S - LRAAGA?Z2

Thisprocess is best done with a dowel in place of a router bit.

Figure 14
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Zeroing inthe Y

n ! EAAY
1) Touch off on the two mounting plates akown bythe two red arrowgFigure 1%. If stock is
larger than mounting plategouch off on outsides of stock.
2) Averageheli g2 , @l tdzSa (2 200Gl Ay GKS (GNHz2S |, LRAAGA?Z
will be parallel with line 1 which is the midpoint between both mounting plates, and thus the
center of the stock. As eacligge of stock is different, it is critical that both points are taken and
averaged. This process is best done with a dowel in place of a router bit.

Figure 15

p ! EAAY

1) Touch off on the two trunnion arms as per the two adows (Figure 15.

2) ¢KS OSyiGSNI 2F G(KS piK [EAa 2F GKS GNHzyyA2y A&
GKSNBF2NE Al Aad HPTpE FNBY GKS ySIEN GNMzyyA2y |
averaging the two toucloff points, the Y plane wille parallel with line 1 which is the midpoint
0SG6SSYy 020K 0GNXzyyA2y FN¥Xasz FyR o6& 2FFaSiaAay3
which is the true center of the stock. This process is besedvith a dowel in place of a bit.

°o ~

(7.00)

| |
075

Figure 16
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Zeroing in the Z

n !'EAAY
1) ¢2dzOK 2FF (2 GKS (G2L) 2F GKS RNAQGSY &aARS ONBR
mounting plate at line 1 (FigurerL
2) COffsetthe tool by thedesiredmaterial thickness and zero locationg#ecified in the toolpath.
This process must be done with router bit.

T H—
B v

Figure 17

p! EAAY
1) ¢2dzOK 2FF (2 GKS (G2L) 2F GKS RNA@GSY &aARS ONBR
the mounting plate at line 1 (Figuré@)l The tool can then be offset again by the material
thickness and zero location as specified in the toolpath. This must be done with the router bit.
2) Offset the tool by the desired material thickness and zero location as specified in the toolpath.
This pr@ess must be done with router bit

Figure 18
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Although thisaccessory was designéat usewith a Handibot and Accessory Base, it can also be used

with a larger tool such as a Desktop or Desktop MEbe5 S & 1 (G 2 LI 2 NJ $p&ilddard 2abbea | E Q&

removedby unscrewing th& recessedoltsin the spoil boardising a 4mnhexwrenchand setting
aside for later useSheet materials that would be mounted to the spoil board cannot be cut while the
accessorys attached and spoil board is removed.

Theaccessorgan be mounted to théi 2 2afuidumextrusionand used normally ia4 Axis
configuration as per the Hadlibot instructionsabove.NOTE: fie extrusion on a desktop is mounted
perpendicular to thabf a Handibot, so any referensto the X and Y axis relative to the accessory will
be reversed.

p ! Exa ! a8$

Unlike a Handibothe5 S& 1 i 2 L) { 2sthéumed ata LIA Y Rf S

fixed positionto the Z carriage and cannot lsénply adjusted

The maximum exposed bit length recommended for use with

GKS p FEAA G22t 6KSYy dzaAy3a | oé¢ KSAIKG &idz0)
I 002dzyi F2NJ I al¥S 1 OtSINIyOS 2F noméod
Due to this fact, Wen using the tool in 5 axis, it is not

possible touse the fulh ey 3G K 2F GKS wmkyé GFLISNBR o ff
nose bit (13636), which is oftgracticalfor the type of

carving done with this accessoriigure 19llustratesthe

effect of thislimitation.

Figure 19
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