Tingle Tension System Guide
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About the Kit

The Tingle Tension System concept was designed by David Tingle for the WorkBee Version 2 CNC.
With some alterations made to David’s original design the Tingle Tension System was introduced and

can be retrofitted on any WorkBee.

When can the Tingle Tension System be installed?

WorkBee Version 1 requires the lead screws on the Y-Axis and X-Axis to be replaced with longer
lengths introduced in WorkBee Version 2. With the upgraded lead screw lengths, the Tingle Tension

System can be installed.

WorkBee Version 2 has upgraded Lead Screw lengths. The lead screws do not need to be replaced.

The Tingle Tension System can be installed.
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Unsure if your kit is WorkBee Version 1 or WorkBee Version 2?

All WorkBee CNC Kits purchased after 01/02/20 are WorkBee Version 2. When unsure if the
kit received is Version 1 or Version 2, please check to see if the received kit includes a

Leadscrew Tensioning Tool (photo below).

e If the kit includes the tensioning tool then it is Version 2.

e [f the kit does not include the tensioning tool it is Version 1.

Notes on Assembly

This guide is for installing on to an assembled WorkBee.

The WorkBee Version 1 design had the lead screws placed under compression. This resulted in ‘Lead
Screw whip’ when a 1000mm or 1500mm axis moved any faster than 2000mm/min. The WorkBee
Version 2 design combatted lead screw ‘whip’ by placing the lead screws in tension directly on the
68877 bearings. The Tingle Tension System uses the same principle, however uses new thrust
bearings to place all tension on F8-16M Thrust Bearings. With the Tingle Tension System more

tension can be placed on the lead screws.
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All WorkBee kits now sold are Version 2, with the major differences being the use of longer
leadscrews in the X and Y Axis. These longer leadscrews enable the machine to be assembled so that
the leadscrews are in tension. WorkBee Version 2 also requires the plate orientation to be changed

to hold the leadscrews in tension.

Read through this guide completely and understand the concepts before installing. To install on to
the WorkBee Version 2 the gantry and end plates are required to be assembled as per Version 1. To

install on WorkBee Version 1 the lead screws are required to be replaced.

Bill of Materials

Item SKU Quantity
F8-16M Thrust Bearing BEOOOQ9 6

8mm Lock Collar HD0019-2 6

6mm Aluminium Spacer HDO0014-6 12
55mm Low Profile Screw HD0028-M555 12

Lead Screw Tensioning Tool HD0048-1 1

X-Axis Lead Screw (Optional) HD0021-x 1

Y-Axis Lead Screw (Optional) HD0021-x 2

Y-Axis and X-Axis replacement Lead Screws are only needed if installing on WorkBee V1.
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1.0 Y-Axis

The Y-Axis is composed of 2 actuators. The below steps will need to be done to both actuators.

1.1 Y-Axis Inner - Motor Side

W

)

Item Description QTy
No P

1 Y-Axis Lead Screw 1

2 8mm Lock Collar 1

3 68877 Bearing 1

4 Y-End Plate 1

WorkBee V2

The Y-End Plates need to be disassembled and reassembled in the same configuration as WorkBee
V1. The Recess on the Y-End Plate must be facing inwards. Ensure the 68877 Bearing and 8mm Lock
Collar are on the Y-Axis Lead Screw on the inner face of the Y-End Plate.

Insert the 688ZZ Bearing into the recess on the Y-End Plate. Move the 8mm Lock Collar so it is
touching the 68877 Bearing. Do not tighten the 8mm Lock Collar until the assembly on the other side
of the plate is complete in the next step.

WorkBee V1

The Y-Axis will need to be disassembled so that the existing lead screw is removed. Replace the
existing lead screw with the new upgraded length lead screw.

Ensure the 688ZZ Bearing and 8mm Lock Collar are on the Y-Axis Lead Screw on the inner face of the
Y-End Plate.

Insert the 688ZZ Bearing into the recess on the Y-End Plate. Move the 8mm Lock Collar so it is
touching the 688ZZ Bearing. Do not tighten the 8mm Lock Collar until the assembly on the other side
of the plate is complete in the next step.
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1.2 Y-Axis Outer - Motor Side

Description QrTy
® .
/ 1 Y-Axis Lead Screw 1
©
2 F8-16M Thrust Bearing 1
®
3 8mm Lock Collar 1
* -
Ensu.re th.e re.cess on the Y-End 4 Flexible Coupler 1
Plate is facing inwards
5 40mm Aluminium Spacer 4
6 6mm Aluminium Spacer 4
7 Nema23 Stepper Motor 1
8 55mm Low Profile Screw 4

Slide the F8-16M Thrust Bearing over the lead screw so that it is touching the Y-End Plate. Next slide
the 8mm Lock Collar over the lead screw so that it is against the thrust bearing.

Slide the Flexible Coupler over the lead screw, do not tighten the coupler at this stage.

Attach the Nema23 Stepper Motor to the Y-End Plate using the 4x 55mm
Low Profile Screws with 1x 40mm and 1x 6mm Aluminium Spacer per
screw in place to space the Nema23 Stepper Motor off the Y-End Plate.

Once assembled tighten the Flexible Coupler onto the motor shaft and
the lead screw. It is best to have the grub screw tightened on the flat
section of the Nema23 shaft.

Push the 8mm Lock Collar against the thrust bearing and tighten the grub
screw on the lock collar. At this point you may also tighten the lock collar
on the other side of the plate

- 46.00 -ﬂ
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1.3 Y-Axis Inner - Tensioner Side

INtzm Description Qry
1 Y-Axis Lead Screw 1
2 8mm Lock Collar 1
3 688ZZ Bearing 1
4 Y-End Plate 1

WorkBee V2

The Y-End Plates need to be disassembled and reassembled in the same configuration as WorkBee
V1. The Recess on the Y-End Plate must be facing inwards. Ensure the 68877 Bearing and 8mm Lock
Collar are on the Y-Axis Lead Screw on the inner face of the Y-End Plate.

Insert the 688ZZ Bearing into the recess on the Y-End Plate. Move the 8mm Lock Collar so it is
touching the 68877 Bearing. Tighten the 8mm Lock.

WorkBee V1

The Y-Axis will need to be disassembled so that the existing lead screw is removed. Replace the
existing lead screw with the new upgraded length lead screw.

Ensure the 688ZZ Bearing and 8mm Lock Collar are on the Y-Axis Lead Screw on the inner face of the
Y-End Plate.

Insert the 688ZZ Bearing into the recess on the Y-End Plate. Move the 8mm Lock Collar so it is
touching the 68877 Bearing. Tighten the 8mm Lock.
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1.4 Y-Axis Outer — Tensioner Side

I((((((f(((ﬁf i / . i

No Description Qry
* -
Ensu.re th.e re.cess on the Y-End 1 V-Axis Lead Screw 1
Plate is facing inwards
2 F8-16M Thrust bearing 1
3 8mm Lock Collar 1
4 Tensioning Tool 1

Slide the F8-16M Thrust Bearing over the lead screw so that it is touching the Y-End Plate. Next slide
the 8mm Lock Collar over the lead screw so that it is against the thrust bearing.

Push the 8mm Lock Collar against the thrust bearing and tighten the grub screw on the lock collar.

At this point do not tension the axis, this is done later when the entire machine is assembled and the
stepper motors are energised.
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2.0 X-Axis

2.1 X-Axis Inner Motor Side

Item —

No Description Qry
1 X-Axis Lead Screw | 1

2 8mm Lock Collar 1

3 68877 Bearing 1

WorkBee V2

The X-Outer Plates need to be disassembled and reassembled in the same configuration as WorkBee
V1. The Recess on the X-Outer Plate must be facing inwards. Ensure the 688ZZ Bearing and 8mm
Lock Collar are on the X-Axis Lead Screw on the inner face of the X-Outer Plate.

Insert the 688ZZ Bearing into the recess on the X-Outer Plate. Move the 8mm Lock Collar so it is
touching the 68877 Bearing. Do not tighten the 8mm Lock Collar until the assembly on the other side
of the plate is complete in the next step.

WorkBee V1

The X-Axis will need to be disassembled so that the existing lead screw is removed. Replace the
existing lead screw with the new upgraded length lead screw.

Ensure the 688ZZ Bearing and 8mm Lock Collar are on the X-Axis Lead Screw on the inner face of the
X-Outer Plate.

Insert the 688ZZ Bearing into the recess on the X-Outer Plate. Move the 8mm Lock Collar so it is
touching the 68877 Bearing. Do not tighten the 8mm Lock Collar until the assembly on the other side
of the plate is complete in the next step.
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2.2 X-Axis Outer Motor Side

\
x
@ © © o ::Zm Description QTty

’ (©) 1 X-Axis Lead Screw 1

® @ © 2 6mm Aluminium Spacer 4

0 ® O@ ®O 3 40mm Aluminium Spacer 4

© 4 F8-16M Thrust Bearing 1

\@ 6 © 5 8mm Lock Collar 1

6 Flexible Coupler 1

*Ensure the recess on the X-Outer Plate is facing inwards 7 Nema23 Stepper Motor 1

8 55mm Low Profile Screw 4

Slide the F8-16M Thrust Bearing over the lead screw so that it is touching the X-Outer Plate. Next
slide the 8mm Lock Collar over the lead screw so that it is against the thrust bearing.

Slide the Flexible Coupler over the lead screw, do not tighten the coupler at this stage.

Attach the Nema23 Stepper Motor to the X-Outer Plate using the 4x ~ 46.00

55mm Low Profile Screws with 1x 40mm and 1x 6mm Aluminium Spacer
per screw in place to space the Nema23 Stepper Motor off the X-Outer

Plate.

Once assembled tighten the Flexible Coupler onto the motor shaft and
the lead screw. It is best to have the grub screw tightened on the flat -
section of the Nema23 shaft.

Push the 8mm Lock Collar against the thrust bearing and tighten the grub
screw on the lock collar. At this point you may also tighten the lock collar

on the other side of the plate
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2.3 X-Axis Inner Tensioner Side

1

Item -

No Description Qry
1 688ZZ Bearing 1

2 8mm Lock Collar 1

3 X-Axis Lead Screw | 1

WorkBee V2

The X-Outer Plates need to be disassembled and reassembled in the same configuration as WorkBee
V1. The Recess on the X-Outer Plate must be facing inwards. Ensure the 688ZZ Bearing and 8mm
Lock Collar are on the X-Axis Lead Screw on the inner face of the X-Outer Plate.

Insert the 688ZZ Bearing into the recess on the X-Outer Plate. Move the 8mm Lock Collar so it is
touching the 68877 Bearing. Tighten the 8mm Lock.

WorkBee V1

The X-Axis will need to be disassembled so that the existing lead screw is removed. Replace the
existing lead screw with the new upgraded length lead screw.

Ensure the 688ZZ Bearing and 8mm Lock Collar are on the X-Axis Lead Screw on the inner face of the
X-Outer Plate.

Insert the 688ZZ Bearing into the recess on the X-Outer Plate. Move the 8mm Lock Collar so it is
touching the 68877 Bearing. Tighten the 8mm Lock.
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2.4 X-Axis Outer Tensioner Side

i

Item L.

No Description Qrty

1 X-Axis Lead Screw | 1
F8-16M Thrust

2 . 1
Bearing

3 8mm Lock Collar 1

*Ensure the recess on the X-Outer Plate is facing inwards

Slide the F8-16M Thrust Bearing over the lead screw so that it is touching the X-Outer Plate. Next
slide the 8mm Lock Collar over the lead screw so that it is against the thrust bearing.

Push the 8mm Lock Collar against the thrust bearing and tighten the grub screw on the lock collar.

At this point do not tension the axis, this is done later when the entire machine is assembled and the
stepper motors are energised.
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3.0 Tensioning

NOTE: Do this step after the machine is

assembled, the electronic system is complete,

and the machine can jog using the software.

You need the stepper motors to be energised

in order to tension the Leadscrew.

Jog the machine so that the gantry is closest "

to the end of the axis where the Nema23 : 0 . °: o

Stepper Motor is fixed. For best results have @ o o

the gantry approximately 50mm away from o - : .

the Y-End Plate.

Loosen all the 8mm Lock Collars so that it N

they freely move, except the one \:\;\<\x
W ,
inbetween the Flexible Coupler and thrust (W((f(@(( N
bearing on the stepper motor side. Thread ((((((WW(( N
> (({(f(/(/(

the Leadscrew Tensioning Tool onto the \ .:;1,\?‘_::\\ %’
end of the Leadscrew protruding at the end N
of the axis so that it is against the 8mm

Lock Collar.

Turn the Leadscrew Tensioning Tool
clockwise. As you turn this tool you will feel

the Leadscrew begin to tension.

Initially turn the Leadscrew Tensioning Tool until the Nema23 Stepper Motor clicks over, when the
Nema23 Stepper Motor clicks over it relieves the tension placed. The point just before the Nema23

Stepper Motor clicks over is the correct tension for the Leadscrew.

Again turn the Leadscrew Tensioning Tool so that the Leadscrew is at the correct tension, while
holding the tensioning tool at this point, tighten the 8mm Lock Collar between the tensioning tool

and the thrust bearing so that the tension is held in place by the 8mm Lock Collar.

Once the tension is held by the outer lock collars, ensure the 688ZZ bearings are in the recess, then

push the respective inner lock collars against the 688ZZ bearings and tighten them in place.

Remove the Leadscrew Tensioning Tool and repeat for all axis that are to be placed under tension.
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