Table of Contents

1 Introduction and Materials

1-1
1-2
13
1-4
15
1-6
1-7
1-8
19
1-10
I-11
1-12
1-13
1-14
1-15
1-16
1-17
1-18
1-19
1-20
1-21
1-22

OVEerview . ......coiiiinnnnn.. 1
Machine Axes .................... 1
XAXIS ..o 2
YGantry . ....oooii 2
ZCarmrage .. ... 3
Tools and Materials Overview . ....... 3
Tool List, Required ................ 5
Sizesof Materials .. ................ 5
Materials . ........................ 6
Basic Machine, Cut 1x4 . ............ 8
Table Bed Materials .. .............. 9
Machine and Table Bed, Cut2x4 ... ... 9
Stand, Cut 1x4 .................... 9
WoodNotes ..................... 10
Hardware Notes .................. 10
CutPipe ........................ 11
Kitchen Cutting Board ............. 11
Bearings ........................ 11
Leadscrews and Leadnuts . ......... 12
Upgrading . ...................... 13
Suppliers . ..., 14
Leadscrew Parts . ................. 14

2 Stand and Bed

2-1
22
23
24
2-5
26
27
2-8

Router Stand Overview ............ 15
Stand Construction . ............... 15
Table Bed Overview .............. 19
Table Bed Frame ................. 19
WoodNote ...................... 20
Table Bed 1x4 Slats ............... 21
Table Bed Assembly .............. 21
AttachBedtoStand ............... 22

3 X Axis Frame and Rails

3-1
32
33
34
35
36

XAXIS oot 23
X Axis PipeRails . ................ 23
X Threaded Studs .. ............... 24
Install Studs in Pipes .............. 24
Rail Supports .................... 24

Install Rails

37 1x4 Cross Members ............... 26
3-8 BearingRecesses ................. 26
3-9  Stepper and Idler Holes ............ 27
3-10 1x4 for Closed Front Machine . ...... 28
3-11 1x4s for Open Front Machine ....... 28
3-12 MachineLegs .................... 29
3113 X AxisAssembly ................. 29
4 Y Gantry

4-1 Y Gantry Overview ............... 31
42 YPipeRails ..................... 31
43 Y Threaded Studs . ................ 31
4-4  Install Studsin Pipes .............. 32
45 GantryBeam .................... 32
4-6 Install Y Rails on 2x6 Beam ........ 32
47 EndPlates....................... 33
4-8 Right (Stepper) End Plate .......... 33
49 LeftEndPlate.................... 35
4-10 Attach End Plates to Gantry ......... 36
4-11 X Bearings Overview .............. 36
4-12 Wooden Outriggers ............... 37
4-13 Fabrication of Outrigger Blocks .. ... 38
4-14 Metal Outriggers ................. 38
4-15 Install Carriage Bolts .............. 39
4-16 Install Bottom Bearings ............ 39
4-17 Install Gantryon X Axis ........... 40
4-18 Install Leadnut Carriage Bolts ....... 42
4-19 GantryReview ................... 42
4-20 Note for Solid Sheet Table Bed ..... 42

5 X Leadscrews

51
52
53
54
55
56
57
5-8
59
5-10
5-11

X Leadscrew Components Overview . . 43

X Bearing Flanges ................ 43
X Leadnuts Overview ............. 44
Leadnut Options . ................. 44
Hole Alignment .................. 45
HolesinLeadnut ................. 45
Bracket TrimNote ................ 46
Aluminum Brackets ............... 46
Attach Leadnuts to Brackets ........ 47
Install Leadscrew ................. 47
Mark and Drill Bracket ............ 47



5-12 Align Leadscrew ................. 48

5-13 Install Pulleys and Clamps .......... 49
5-14 X BeltOverview ................. 50
S5 Idler ... 50
5-16 Install Stepper ................... 51
517 MoveGantry .................... 52
5-18 InstallBelt ...................... 52
5-19 Tighten Stepper and Belt ........... 52
520 Square Gantry ................... 53
5-21 Adjust Gantry Front Bearings ....... 53
5-22 Bearing Tensioning ............... 54
523 Review ... 54

6 Z Carriage Body

6-1 Z Carriage Overview .............. 55
62 Y Bearing Trucks ................. 55
6:3 Measure Distance Between Trucks ... 56
64 YULeadnut....................... 56
6:5 SidePlates ...................... 57
6:6 BackPlates ...................... 58
67 TopPlate ....................... 58
6:8 BottomPlate..................... 60
6-9 Install Bottom Truck .............. 60
6:10 Install Top Truck ................. 61
6-11 Install Y TensionRods ............. 62
6:12 Z Bearing Flange ................. 63
6:13 Review ... .. 64

7 Y Leadscrew

7-1  Leadscrew to Stepper Coupler . ...... 64
72 Y Bearing Flange ................. 65
7-3 Install Y Leadnut ................. 65
7-4 Install Y Leadscrew ............... 65
7-5 Install Y Stepper.................. 66
8 Z Axis

81 InstallZStepper .................. 68
82 ZBearing Trucks ................. 69
83 AttachZTrucks .................. 69

84 Z Leadscrew Overview ............ 70

85 Leadnutand Bracket .............. 70
8:6 Install Z Leadscrew Assembly ....... 71
87 Spindle Plate and Rails Overview .... 71
88 SpindlePlate .................... 72
89 Porter Cable 7301 ................. 72
8-10 Spindle Plate Stud ................ 73
811 BandClamp ..................... 73
812 ZPipeRails ..................... 74
813 Attach PipestoPlate .............. 75
814 CrossTie .............. .. ..., 75
815 Install ZRails .................... 76
816 TensionRods .................... 76
817 Align Z Rails and Trucks ........... 77
8-18 Attach Bracket, Align Flanges ....... 77
819 Tighten Z Stepper . . ............... 78

9 Software Settings

9-1 Software Settings, Introduction .. .... 79
9-2  Steps per Revolution, Stepper ....... 79
9:3  Micro-Stepping .................. 79
94 Leadscrews ...................... 80
9-5 Starts, and Turns perInch .......... 80
9:6 Determining Steps per Unit ......... 80
97 Resolution ...................... 80
98 AxisNames ..................... 81
9-9 Switch X and Y Axis Names ........ 81
9-10 Speed (Velocity) and Acceleration ... 82
911 Tuning .............. ..., 83
912 WrapUp ... 84

10 Templates

X 1x4 Bearing Recesses ................ &5
X 1x4 Stepper Mount . . ................. &5
X 1x4 Front Horizontal and Legs ......... 87
Y End Plate Right ..................... &9
Y End Plate Left ...................... 91
Z Side Plate Right ..................... 93
ZSide Plate Left ...................... 95
ZTopPlate........................... 97
ZBottomPlate ................... ... .. 97
Bearing Flanges ....................... 99



