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Electrical Safety

ELECTRIC SHOCK HAZARD. The construction of this control enclosure poses potential
exposure to alternating current and direct current which has the potential to cause injury
or death. This equipment should be constructed and serviced by trained or qualified
persons.

Keep the area around the device clear and free from dust before, during, and after
installation.

Wear safety glasses if you are working under any conditions that could be hazardous to
your eyes.

Do not perform any actions that create a potential hazard to people or make the
equipment unsafe.

Never install or manipulate wiring during electrical storms.

Never install electrical jacks in wet locations unless the jacks are specifically designed for
wet environments.

Operate the device only when it is properly grounded.

Ensure that the separate protective earthing terminal provided on this device is permanently
connected to earth.

Replace fuses only with fuses of the same type and rating.

Do not open or remove chassis covers or shaeetal parts unless instructions are
provided in the hardware documentation for this device. Such an action could cause severe
electrical shock.

Do not push or force any objects through any opening in the chassis frame. Such an action
could result in electrical shock or fire.

Avoid spilling liquid onto the chassis or onto any device component. Such an action could
cause electrical shock or damage the device.

Avoid touching uninsulated electrical wires or terminals that have not been disconnected
from their power source. Such an action could cause electrical shock.

Always ensure that all modules, power supplies, and cover panels are fully inserted and that
the installation screws are fully tightened.



OVERVIEW

About building this robot:

The AR4 is an open design 6 axis robot that anyone can build. All software, print files and
manuals are available for download on the Annin Robotics website downloads page. All the
components you need to build this robot are outlined in Chapter 1. The assembly of the robot
arm is outlined in Chapter 2. Chapter 3 covers the installation of a pneumatic gripper on the
robot and Chapter 4 covers the installation of a servo gripper on the robot. (both chapters on
robot grippers have a separate bill of materials listing the items needed for each type of

gripper).

Components Needed to Build this Robot:

The following is an overview of the 5 component groups needed:

A 3D covers and spacers (you must print these yourself) seeh apt er one 0spac
C_0 V_esecBod.

A Structural components - You can print these yourself to build a 3D printed robot or you
can purchase an aluminum parts kit from the robot kits page to build your robot from
aluminumhttps://www.anninrobotics.com/robeltits. There are 27 structural components
seechapter one 0strsactionnur al componentso

A Hardware components 8 this includes the bearings, belts, pulleys, sprockets, chain, shafts,
pins, machine screws and set screws. These can be purchased from multiple soseees
chapter one 0h arséctioa.r leyouchavengiffculte fimding these component
or wish to buy them all in one place | buy them all in bulk and have made a hardware
components kit available on the robot kits padetps://www.anninrobotics.com/robeitits.

A Stepper Motors and Drivers 3 the 6 motors, drivers and power supply are available
directly from Stepperonline, there is a link to this package on the robot kits page:
https://www.anninrobotics.com/robeitits.

A Electrical components 3 The primary electrical components can be purchased on the
robot kits page or can be sources separatélgll parts are listed in the bill of materials.



https://www.anninrobotics.com/robot-kits
https://www.anninrobotics.com/robot-kits
https://www.anninrobotics.com/robot-kits

General Robot Assembly notes:

A Use medium strength thread locker on all screws.
A All belts should be tensioned using moderate tension (do not over tighten or stress
belts or components).

Tools & Materials Needed:

A General hand tools including metric hex key set, locking pliers, wire cutters, wire strippers.

A Soldering Iron and flux core silver bearing solder.

A 1.5mm or 2mm heat shrink tubing for most connections. A short length of 6mm heat shrink
tube is used for the servo gripper in chapter 4.

A Heat gun or lighter for shrink tubing.

A Digital calipers.

A 3D printer and printer filament.

A Various size drill bits for clearing holes in 3D printed components.

A M3 and M4 taps for threading plastic components.

A Epoxy is used for the J6 limit switch tip. Epoxy is also used in some areas of the robot
assembly when using 3D printed components.

A A digital level is recommended to assist in fine tuning the robots auto calibration.

A A general angle gauge is used to set the position of Joint #5.

A White lithium grease or general purpose grease.

A Bearing retaining compound.

A Medium strength Loctite.

A Liquid electrical tape.

A Cable ties, medium and small.

Bearing Fit:

The CAD models for the AR4 robot are sized for a slight press fit on all bearing and race
diameters. The assembly steps in this manual also reference pressing the bearings and races in
place. | have tried to make sure the aluminum kits offered are closer to a slip or light press fit. If
bearings get improperly wedged or tilted and then attempt to press, severe damage cardoccur
use a quality bearing press, arbor press or vise and be very careful that bearing races are presse
or inserted square and true to the housing bodyEVER USE A HAMMER . Aluminum
housings can be heated with a heat gun or mug warmer to increase size and assist in inserting
bearings. If the tolerance stack up on your components results in a race that is slightly loose,
please use bearing retaining compound to alleviate any movement. If the tolerance stack up of
your components result in a shaft that is slight too tight shafts can be carefully polished until a sl
fit is achieved bearings can also be warmed up with a heat gun or placed on a mug warmer to
slightly increase size and make insertion onto aluminum shafts a little easier.
}A small about of white lithium or standard bearing grease is recommended on all bearings.




3D Printing Your Robot:

This manual shows the construction of the robot using aluminum for the main structural
components but the robot can also be constructed using all 3D printed componentssihe .
print files for all components are herettps://www.anninrobotics.com/downloads _ The
construction illustrated in this manual is the same using either aluminum or 3D printed
components- note the following details if using 3D printed components:

A 3D printed components require all threaded holes to be cleared with appropriate drill
size and then tapped.

A All printed structural components were printed at minimum 50% infill with the exception
of the J2 and J3 drive spindles and tension rings which were printed at 90%+ solid. Parts
were printed at 2mm layer height and 5 layer thick shells.

A All printed covers and spacers were printed at 20% infill at .2mm layer height and 5 layer

thick shells.

The robots | have 3D printed were made using ABS at°2&frzle temperature. | have

not personally tried using other materials but | have received feedback from numerous

people who have used PLA, PETG and carbon fiber reinforced filaments without issues.

The J1 baseplate, J1 baseplate spacer and J2 arm larger than most 3D printer beds and

therefore are printed in 2 pieces and require being epoxied together.

The J1 spindle is printed in 2 pieces and requires the center alignment plug be epoxied

into the end of the spindl@ this is the center hub that centers the 60T timing pulley.

The printed design calls for additional reinforcements to be epoxide in place around the

J1 base and at the base of the J2 arm (see details at the end of this manual)

The J4 tube cannot be 3D printed; if building a fully 3D printed robot you will need to cut

and drill aluminum tubing as shown in structural components BOM section of chapter 1.

2 spools of filament are needed for printing the primary structural components? A 3

spool is needed if you wish to print your covers and spacers in a different color.
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GRIPPERS AND 5V DEVICES:

The software has the ability to control grippers or any other clamp or servo device you need the robot to
control. When you review the chapters on pneumatic and servo grippers you will find an additional
Arduino board is needed. The reason for this is that the Teensy board operates at 3.3v and has limited
pins available therefore | wrote the software to use this Arduino Nano or Mega board for controlling
peripheral devices 1 also this board operates at 5v and 5v relays and servos are much more common
and reliable than 3.3 which is why the teensy is only used for control of the robot arm.


https://www.anninrobotics.com/downloads

Using Braided Sleeve

Several Steps in this
manual will call for braided
sleeve to be placed over
electrical wires. Make sure
that as soon as you cut any
braided sleeve you use a
lighter or flame to carefully
melt the ends of the sleeve
as shown.

If you do not melt the ends
the sleeve will un-braid and
not hold the wires together.




Soldering Wire Connections

Several steps in this
manual will call for
soldering and heat
shrinking wire connections
together.

Strip wire ends of both
wires and twist wire
strands.

Insert length of heat shrink
tube over one of the wire
ends.

Use soldering iron and
rosin core electrical solder
to pre apply solder to the
ends of each wire.

This is also known as

Atinningo the
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Use soldering iron to melt
solder on both wire ends so
that wire ends are
overlapping and solder
forms a complete bond
between the two wire ends.

Slide the heat shrink tube
over the solder joint and
then use a lighter flame to
shrink the tubing over the
joint,

Gently sweep the flame
back and forth over the
heat shrink tubing taking
care not to apply too much
heat.

Do not use open flame
around any combustible
materials and be careful
not to inadvertently melt
any of your plastic
components or braided
sleeve.



Removing jacket and shielding from continuous flex Cat6 cable

Install razor blade into 3D
printed CF Cat6 Jacket
Stripper and then feed
cable through the round
passage in tool.

The jacket will be split as it
passes through and you
can then peel off the jacket.

Remove foil wrap from
around cable shielding.




Several steps in the
manual will call for
removing a length of
shielding from the end of
Cat6 cable.

In this example | will
remove 12cm of shielding.

i

In one hand pinch the cable
at the position you want to
remove the shielding from.

pet
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Keep the cable pinched at
the 12cm point and then
push or bunch up the
shielding to be removed
toward the pinch point.




At the 12cm pinch point
use a pair of sharp point
cutters to get under the

bunched up shielding.

CAUTION: be extremely
careful to only get cutter
blade under the
shielding, it is very easy
to accidentally snag and
cut one of the wires.

Carefully cut a portion of
the shielding as shown. Be
very careful to only cut
shielding.




Carefully cut remaining
shielding around perimeter
of cable.

Remove shielding as
shown.




Remove and cut green
wrap as shown.

Separate plastic center
core and carefully cut and
remove.




CHAPTER 1
ROBOT BILL OF MATERIALS

A STRUCTRUAL COMPONENTS KIT

A These components are part of the AR4 build kit at
https://www.anninrobotics.com/robot-kits

A HARDWARE COMPONENTS KIT

A These components are part of the AR4 build kit at
https://www.anninrobotics.com/robot-kits

A ELECTRICAL COMPONENTS KIT

A These components are part of the AR4 build kit at
https://www.anninrobotics.com/robot-kits

A MOTORS AND DRIVERS PACKAGE
FROM STEPPERONLINE

A These parts are available factory direct from Stepperonline
as a discount package. There is a link to this package on
the robot kits page.

A 3D PRINTED COMPONENTS

A These parts you need to print on your 3D printer (please
see the overview section on 3D printed parts).

PLEASE ALSO REVIEW CHAPTERS 3AND 4 TO MAKE SURE
YOU HAVE THE COMPONENTS NEEDED FOR ANY GRIPPERS
YOU MAY WANT TO INSTALL ONTHE ROBQOT.

DONO6 T FORGET TO REVI EW THE TOOLS

SECTION INTHE OVERVIEW.

/


https://www.anninrobotics.com/robot-kits
https://www.anninrobotics.com/robot-kits
https://www.anninrobotics.com/robot-kits

Structural Components

J1 BASE PLATE J1 TURRET HOUSING

J1 SPINDLE J1 PLATFORM



J2 TURRET HOUSING J2 ARM

J2 DRIVE SPINDE J2 TENSION RING
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J1 & J3 MOTOR MOUNTS J2 MOTOR SUPPORT
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J3 BEARING CUP J3 SPINDLE




J3 SPINDLE RETAINER

J4 MAIN SHAFT

(see note below on making your own J4
main shaft if you are not using aluminum
parts kit and are 3D printing your robot)

J4 TURRET HOUSING

J5 MOTOR MOUNT



J4 MOTOR MOUNT J5 BELT CARRIER & J5 BELT CARRIER
CLAMP

J5 HOUSING J5 BEARING POST



J5 IDLER TENSION BLOCK J6 MAIN BEARING ARM

J6 HOUSING J6 BEARING CAP



J6 GRIPPER MOUNT



Hardware Components

Qty. (2) 32009 (45x75x20mm) taper roller Qty. (2) 30206 (30x62x17.25mm) taper
bearing. roller bearing.

Qty. (1) 30204 (20x47x15.25mm) taper Qty. (1) AXK3552/AS3552 (35x52x4mm)
roller bearing. thrust bearing with washers.

Qty.(3) NTA1625 (1.00x1.5625x0.0781 Qty.(4) TRA1625 (1.000x1.5625x0.0312
inch) thrust bearing. inch) thrust washers.

)



Qty.(2) B1616 (1x1-1/4x1 inch) needle
inch) thrust washers. roller bearing.

Qty. (1) HK1612 (16x22x12mm) needle Qty.(2) 3mm x 85mm shatft.

roller bearing. (If sourcing the parts yourself these are

typically sold in lengths of 200mm so you
would need to cut them down to 85mm)

O

Qty.(2) 3mm ID x 7mm OD x 20mm long Qty.(1) 688Z (8x16x5mm) groove ball
brass bushing. bearing.

)



Qty.(1) 30203 (17x40x13.25mm) taper Qty.(1) 60T XL pulley.

roller bearing. (If sourcing your own parts this can be

purchased from Amazon or Servo City as a
black phenolic material which works tivege is
also a 3D print file for this part)

Qty.(1) 214-L Timing Belt Qty. (1) 180XL037 belt.

Qty.(1) 150XL037 belt. Qty.(1) 84XL037 belt.

)



Qty (2) L10 Pulleys (long and short) Qty.(2) XL 15 tooth 8mm bore.

(one of them needs a 3mm key broach, the
Annin Robotics hardware kit comes with a
broached pulley but if you are sourcing
your own parts they are not commonly
broached for a key shaft)

Qty.(1) XL 10 tooth 6mm bore pulley Qty.(1) 8mm keyed rotary shaft (you will
need a length that is 50mm long)

.

Qty.(1) T 2mm x 2mm keystock (you need
a length 50mm long)

)



Machine Screws / Fasteners

#6 x .375 Thread Form Screw

M2.5 x 6 Pan Head screw
M2.5 x 8 Pan Head screw
M3 x 6 Button Head screw
M3 x 30 Pan Head screw
M3x10 Flat Head Screw
M3x10 Set Screw Screw
M3x14 Pan Head Screw
M3x14 Socket Head Screw
M3x16 Socket Head Screw
M3x20 Flat Head Screw
M3x20 Pan Head Screw
M3x25 Pan Head Screw
M3x3 Set Screw

M3x4 Set Screw

M3x6 Button head

M3x5 Set Screw

M3x5 Socket Head Screw
M3x6 Set Screw

M3x8 Socket Head Screw
M4 Nuts

M4 Washers

M4x10 Flat Head Screw
M4x10 Set Screw

M4x10 Socket Head Screw
M4x14 Flat Head Screw
M4x14 Socket Head Screw
M4x18 Flat Head Screw
M4x20 Pan Head Screw
M4x20 Socket Head Screw
M4x45 Pan Head Screw
M4x5 Set Screw

M6x14 Socket Head Screw
M6x18 Flat Head Screw
M6x20 Socket Head Screw
M8 x 14 Socket Head
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Electrical Components

20awg flexible silicone wire in
the following colors:

A Black
A Red
A Blue

A Green

3.2 meters of each color.

Continuous flex Cat6 cable
26awg shielded.

(This needs to be stranded
flex wire)

6.6 meters




Standard Cat5 cable.
(solid core wire is fine)
50cm

20awg 2 conductor black
and red wire..

37cm




I 0 braided sl eev

3 meters

JO braided sl eev

1.65 meters




PG-21 gland nut.
Qty (2)

RJ-45 Keystone Jack.
Qty (2)




USB-C 90 degree
Keystone Jack.

Qty(1)

Micro USB to USB-C cable

20cm long

Qty(1)




SV-166-1C25 Limit Switch.
Qty (4)

10T85 Limit Switch
Qty (2)




5.5mm DC power jack
socket.

Qty (1).

KCD1 SPST rocker switch.
Qty (1).




40mm 24vdc brushless
cooling fan.

Qty (1).

3 Position Double Row
Terminal Block.

Qty (1).




Teensy 4.1 (with pins)
Qty (1).

With Pins
Soldered

; L s » -

Terminal Block Breakout
Board Module - Teensy 4.1

Qty (1).

[
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GX16-4 aviation plugs.
Qty (2).

PBS-110 push button
switch

Qty (1).




3D Printed Components

You will need to 3D print the robots covers and spacers. See downloads page
https://www.anninrobotics.com/downloads for . stl print files. Covers and

spacers can be printed in any color of your choosing d in this robot build |
have chosen orange covers and black logos.

J1 BASE ENCLOSURE J1 BASE ENCLOSURE FAN COVER

Pl ease note: if you dondt have a | arge bed printer
this part is available to printin 2 pieces i see the

folderiLarge Parts Split for Smaller 3D printero

J1 BASE ENCLOSURE TRAY J1 ENCLOSURE LID


https://www.anninrobotics.com/downloads

J2 SIDE COVER J2 ARM COVER SPACER

Pl ease note: if you donBltehseenat éarigie ped dond¢
printer this part is available to print in 2 printer this part is available to print in 2

piecesi seethefolderi Lar ge Part s pipebiiseetiiefolderilLarge Parts
Smaller 3D printero Smaller 3D printero

J5 SIDE PLATE J5 SIDE SPACER



J5 SIDE COVER J2 & J5 ARM COVER LOGOS

J2 Stop J3 Stop



J2 SPACER YGS J4 MOTOR SPACER T 4mm

J5 Bearing Post Spacer J4 Timing Hub



J4 Limit Switch Mount J5 Motor bracket

J6 Limit Contact J6 Limit Switch Mount



CF Cat6 Jacket Stripper

This is a tool you can print to assist in
removing the outer jacket of the continuous
flex Cat6 cable.



Stepper Motors & Drivers

All motors are available from Stepperonline. There is a link on the robot kits page to
a complete discounted motor, driver and power supply kit from Stepperonline.

https://www.omestepperonline.com/

J1 gear head motor

SKU: 17HS15-1684D-
EG10-AR4

J2 gear head motor

SKU: 23HS22-2804D-
YGS50AR4

NOTE: CHECK AND
MAKE SURE THE MOTOR
TO GEARBOX COUPLER
IS TIGHT. REMOVE THE
SMALL PLASTIC PLUG
ON THE SIDE OF THE
GEARBOX AND USE A
HEX KEY WRENCH TO
MAKE SURE THE
COUPLER INSIDE IS
TIGHT.



https://www.omc-stepperonline.com/?tracking=59c1139e8987b
https://www.omc-stepperonline.com/?tracking=59c1139e8987b

J3 gear head motor

SKU: 17HS15-1684D-
EG50-AR4

J4 gear head motor

SKU: 11HS20-0674D-
EGS16-AR4




J5 linear drive motor
17LS19-1684E-200G-AR4

Note: the motor lead screw
comes with a POM nut
which can be black or white
depending on production.

Make sure to remove POM
nut from lead screw prior to
assembly.

J6 gear head motor

SKU:14HS11-1004D-
EGS20-AR4

NOTE: MAKE SURE TO
REMOVE GEARBOX
DECAL AND ALL
RESIDUE BEFORE
INSTALLING MOTOR



DM332T digital stepper
driver.

You will need (3) of these
drivers for axis 1,2,3, of the
robot.

Drivers and motors are
available factory direct from
Stepperonline. (see link on
robot kits page).

DM320T digital stepper
driver.

You will need (3) of these
drivers for axis 4,5,6, of the
robot.

Drivers and motors are
available factory direct from
Stepperonline. (see link on
robot kits page).

) https://www.omestepperonline.com/


https://www.omc-stepperonline.com/?tracking=59c1139e8987b
https://www.omc-stepperonline.com/

Nema 11 Bracket for Stepper Motor (1) Bracket for the J4 motor
Steel Bracket

ot | Sl eaieg #SKU: ST-M3

DL STME

$1.96

https://www.omestepperonline.com/



https://www.omc-stepperonline.com/?tracking=59c1139e8987b
https://www.omc-stepperonline.com/

CHAPTER 2

ROBOT ASSEMBLY INSTRUCTIONS



Carefully remove all build
structure from the J1 BASE
ENCLOSURE. Use 2mm

or 0.0800 drill
clean out the (6) holes in

the bottom of the

enclosure.

Pl ease note: if
have a large bed printer

this part is available to print

in 2 pieces that can be

epoxied together i see the
folderiLarge Parts
Smaller 3D print

Use 2mm or 0. 08C
clear or clean out the (4)

holes on the rear side of

the enclosure (yellow

arrows).



Remove 3D print build
structure from counterbore
holes on both sides of base
enclosure, and the clean or
clear center of hole with
3.5mm or . 1400

Partially screw in (6) of the
#6 thread form screws as
shown. Only screw them in
a couple threads for now.




Place #6 thread form screw
in to the left side slot of the
DM332T driver as shown
and then lower the drive
into position.

NOTE: The screw can be
held in position with Phillips
head screw driver as its
lowered down into position.

Use Phillips head screw
driver to snug the left side
screw as the driver is
maneuvered into position.

Then snug the screw on
the right side of the
DM332T driver.

NOTE: be careful not to
overtighten screws.



DM332T -
DM332T

DM332T =

DM332T
DM332T

.
DM332T

DM320T
DM320T

DM320T

Repeat this process for the
remaining (2) DM332T
drivers as shown.

NOTE: The (3) DM332T
drivers should be installed
on the left side of the
enclosure as shown in the
photo.

Repeat the driver
installation process for the
(3) DM320T drivers as
shown.

NOTE: The (3) DM320T
drivers should be installed
on the right side of the
enclosure as shown in the
photo.



Remove all build structure
from 3D printed Base
Enclosure Fan Cover then
install the 5.5mm power
jack as shown.

Install rocker switch as
shown. Rocker switch will
shap into position.




Cut 13cm lengths of the
20awg 2 conductor black
and red wire.

Solder and heat shrink
13cm red wire to extend
the rocker switch red wire
so that the total length of
the red wire is 22cm long.




Cut the rocker switch black
wire as shown leaving
50mm of wire extended
from the rocker switch.

Strip 3mm of sheathing
from the end of the black
13cm long 20awg wire and
then solder the wire to the
5.5mm power sockets
ground connection tab as
shown.

NOTE: The ground
connection tab is the longer
tab coming from the socket
outer housing as shown.



Remove 3mm of sheathing
from the rocker switch
black wire and then solder
the rocker switch black wire
to the positive center
terminal on the 5.5mm
power jack as shown.

NOTE: the positive
terminal is the one in the
center of the power jack.
Make sure solder
connections to each of the
power jack terminals are
solid and that there are no
stray strands of wire and
that there are no
possibilities of a short
between the power jack
terminals.

Apply liquid electrical tape
to the power jack terminals
ensuring there is no
possibility of a short
between the power jack
terminals.

NOTE: allow liquid
electrical tape to dry and
harden completely before
moving to the next step.




Insert 40mm cooling fan
into housing as shown.
The fan label should be
facing out.

NOTE: The fanis a snug
slip fit into housing and is
not secured with any
fasteners.

cooler® \ =

MODEL:RA04010HD1
DC 24V == 0.08A

h.
c)
N c‘

Feed the red and black
power wires as well as the
cooling fan wires through
the base enclosure access
hole as shown.




Secure fan enclosure to the
base enclosure as shown
using (4) #4 plastic thread
form screws.

Connect the red power wire
to the +Vdc terminal on the
far right driver.

Connect the black power
wire to the GND terminal
on the far right driver.

NOTE: the green
connection socket to the
driver will need to be pulled
out to insert wires and
tighten the terminal screws.



Cut (5) pairs of red and
black 20awg wires.

The wires should be 48mm
in length.

Strip 3mm of sheathing
from the ends of each wire.

Use the (5) pairs of wires to
jumper the +Vdc and GND
circuit across all 6 drivers
as shown.

NOTE: the green
connection socket to the
drivers will need to be
pulled out one at a time to
insert wires and tighten the
terminal screws.



Cut the cooling fan wires as
shown.

110mm of cooling fan wires
will be removed.

Remove 4mm of sheathing
from ends of the cooling
fan wires.

The cooling fan wires are

very thin. | would suggest
Atinningdapphe wi
electrical solder to the ends

of the wires to strengthen

them.




Connect the fan red wire to
the far left drivers +Vdc
terminal along with the red
jumper wire as shown.

Connect the ran black wire
to the far left drivers GND
terminal along with the
black jumper wire as
shown.

Use M4 tap to thread (2)
holes as shown in J1 base
enclosure.



Secure J1 base plate to J1
enclosure assembly using
(2) M4x20 pan head
machine screws.

NOTE: these screws are
meant to hold base plate to
enclosure for assembly and
transport purposes only 1
when assembly is complete
and you are ready to use
your robot you will need to
secure robot to table or
work surface using 8mm
fasteners through (4)
mounting holes.

Press (x2) #32009 bearing
races into the J1 turret
housing. (you will need to
do this for both races one
at a time)

(See notes on bearing fit
In overview section)



Install #32009 bearing on
J1 spindle as shown.

(See notes on bearing fit
in overview section)

Insert J1 spindle into turret
housing then install the
other #32009 bearing on
top side of spindle.

NOTE: Apply a small
amount of bearing grease
to bearings prior to
assembly.




Install M8 x 10 cap screw
into J1 platform as shown.

The head of this is screw
will contact the J1 limit
switch.

Press (x2) #30206 bearing
races into the J2 turret
housing. (you will need to
do this for both races on
each side)

(See notes on bearing fit
In overview section)



Secure J2 turret housing to
J1 platform using (3)
M6x18 flat head screws.

Install (2) M6 x 20 socket
head screws in front of J2
turret housing going into
the J1 platform.




Install platform assembly
onto J1 spindle assembly
and secure with (5) M6 X
14 socket head cap
screws.

Install (4) M4 x 10 set
screws in the 4 perimeter
holes in the platform.

These place tension on the
upper bearing.

Snug the 4 set screws
down evenly until there is
no play in the bearings.




Please note that the J1
spindle and platform should
rotate freely.

The gap between the J1
platform and the J2
housing (yellow arrow) is
meant to be a tight or thin
gap to prevent
contaminants from easily
getting into the bearing
area.

In some cases tolerance
stack up can result in some
rubbing between platform
and housing.

If you experience any
rubbing you can remove
the J1 platform and install a
.Imm shim between the
spindle and platform. In
the example shown an
aluminum circle was cut
from the side of an
aluminum can that fits
concentrically inside the M6
bolt pattern and then
reassemble.




Secure J1 turret assembly
to J1 base from the bottom
using (8) M4x10 socket
head cap screws.

Note orientation of limit
switch flat in next step prior
to installing.

Make sure limit switch flat
is facing toward rear as
indicated by red lines in this
image.




Install 3mm key into J1
(SKU: 17HS15-1684D-
EG10-AR4) motor shaft as
shown.

The motor keys are
shipped from Stepperonline
in a small zip bag supplied
with the motor paperwork
and manuals.

Secure J1 motor mount to
J1 motor using (4) M4x10
flat head screws.

Make sure the motor wires
are oriented on the right
side as shown (yellow
arrow) and that the J1
motor mount tension holes
are facing toward you (red
arrows).

MAKE SURE YOU ARE
INSTALLING THE J1 MOTOR
AND NOT THE J3 MOTOR. IT
HAS BEEN A COMMON
MISTAKE GETTING THESE 2
MOTORS SWAPPED AS THEY
ARE NEARLY IDENTICAL IN
APPEARANCE.



Install XL15 tooth 8mm
bore drive sprocket on J1
gear motor shaft, make
sure key is aligned in pulley
slot and secure with (2)
M3x4 set screws.

Make sure the lower flange
of pulley is set at a distance
of 11mm as indicated by
the red arrow.

Install (2) M3x10 set
screws in rear of motor
mount slots.




Install motor assembly onto
base and

secure with (4) M4 X 20
socket head cap screws
and (4) washers but do not
fully tighten until after belt
is tensioned.

NOTE: Make sure (2) 3mm
tension holes located on
ends of slots are facing
toward back (yellow arrow).

Install 60T timing hub
pulley onto J1 spindle and
secure with (4) M6x14
socket head cap screws,
then install 180XL037 belt
as shown.



Make sure the (4) 4mm X
20 socket head cap screws
securing the motor to the
baseplate are slightly loose
so that motor can slide to
apply belt tension.

Tension J1 belt using (x2)
M3x10 set screws in rear of
motor mount slots.

NOTE: when belt is at
good moderate tension the
set screws will be fully
threaded into the motor
base plate and no longer
be visible.

These 2 set screws can be
difficult to access, using a
pair of needle nose pliers to
guide the hex key wrench
into position can be very
helpful.




Once belt has moderate
tension tighten the (4) 4mm
X 20 socket head cap
screws securing the motor
to the baseplate.

Install (2) PG-21 gland nuts
into base enclosure as
shown.




Separate the J1 motor
wires from the J1 encoder
wires and then wrap a
small length of tape around
the motor wires. Any tape
can be used (I have used
red electrical tape).

This tape wrap is simply so
that you can identify the
motor wires once the wires
are pulled into the
enclosure.

Cut |l ength of
sleeve to a length of
16.5cm long then route the
J1 motor and encoder
wires through the sleeve as
shown.

It is recommended to use a
lighter to slightly singe the
ends of the braided sleeve
to prevent the braided
sleeve from fraying and
becoming unbraided.




Route the J1 wires with
braided sleeve into the J1
enclosure as shown.

Cut (2) lengths of solid
strand Cat5 cable to
lengths of 145mm.




Remove outer sheathing
from cable lengths.

Set the orange pairs of
wires aside and then strip
the ends of the blue, green
and brown pairs of wires.



Insert one of the blue pairs
of wire into the J1 driver on
the far left.

The solid blue wires goes
to the APULO ter

The striped wire goes to
the ADI RO ter mir

Insert one of the green
pairs of wire into the J2
driver as shown.

The solid green wires goes
to the APULO ter

The striped wire goes to
the ADI RO ter mir




Insert one of the brown
pairs of wires into the J3
driver as shown.

The solid brown wire goes
to the APULO ter

The striped wire goes to
the ADI RO ter mir

Repeat the previous (3)
steps and install a blue pair
of wires into the J4 driver, a
green pair of wires into the
J5 driver and a brown pair
of wires into the J6 driver.

The solid color wire should
go to the APULDO
and the striped wire should
go to the #ADIRO




With the remaining lengths
of orange pair wires 1
separate the solid color
from the stripe color wires.

Cut the solid orange wires
into lengths of 43mm and
strip the ends of (5) of
them.

Do not cut the stripe wires.

Install the (5) lengths of

solid color orange wire from

the AOPTOO ter mi
one driver to the next.

The AOPTOO t er mi
should be jumpered across
all 6 drivers as shown.




Install (1) of the remaining

130mm long orange stripe
wires to the 0OF
terminal on the far left J1

driver as shown.

Cut (1) length of solid
strand Cat5 cable to a
length of 220mm.



Remove outer sheathing
from cable.

Insert the brown stripe wire
into terminal #7 of the
CAT6 Keystone Jack.

Insert the solid brown wire
into terminal #8 of the
CAT6 Keystone Jack.




Use a keystone punch
down tool to seat and trim
both wires into the CAT6
Keystone Jack.

Insert the orange stripe
wire into terminal #1 of the
CAT6 Keystone Jack.

Insert the solid orange wire
into terminal #2 of the
CAT6 Keystone Jack.

Then use a keystone punch
down tool to seat and trim
both wires into the CAT6
Keystone Jack.



Insert the green stripe wire
into terminal #3 of the
CAT6 Keystone Jack.

Insert the solid green wire
into terminal #6 of the
CAT6 Keystone Jack.

Then use a keystone punch
down tool to seat and trim
both wires into the CAT6
Keystone Jack.

Insert the blue stripe wire
into terminal #5 of the
CAT6 Keystone Jack.

Insert the solid blue wire
into terminal #4 of the
CAT6 Keystone Jack.

Then use a keystone punch
down tool to seat and trim
both wires into the CAT6
Keystone Jack.



Carefully remove all build

structure from the J1 BASE
ENCLOSURE TRAY. Use

2mm or O0.0800 dr
or clean out the (2) hinge

holes on each side as

shown.

Install the CAT6 Keystone
Jack as shown in the right
socket of the J1 enclosure
tray.




Insert the USB-C end of the
USB extension cable into
the USB-C 90AKeystone
Jack as shown in photo.

Install USB-C 90AKeystone
Jack into left socket of J1
enclosure tray as shown in
photo.




Install Teensy 4.1 control
board into the terminal
breakout board as shown.

Install Teensy 4.1 and
breakout board into J1
enclosure tray as shown
and secure with (2) #6
thread form screws.

NOTE: the USB connector
should be oriented to the
left side as shown in photo
(yellow arrow).




Plug Micro USB end of
cable into Teensy 4.1 board
and tuck cable down and to
the left as shown.

. S ———————
; : dejo'cle]el/ Io N T Install the 3 position
7 | s 0 AR terminal block into the J1
2000000000 (IERE 10 e enclosure tray as shown
RRE0000000 I O cu iy and secure with (2) #6
\ BRBPO00000 : thread form screws.
g',}:} 800 :
)



Route the Brown Stripe
wire from CAT6 keystone
jack along breakout board
as shown. Trim wire to
length as shown, strip wire
end and then insert and
secure to terminal 32 of
breakout board.

NOTE: Also see wiring
schematics section of
manual.

Route the solid Brown wire
from CAT6 keystone jack
along breakout board as
shown. Trim wire to length
as shown, strip wire end
and then insert and secure
to terminal 33 of breakout
board.




Route the Green Stripe
wire from CAT6 keystone
jack along breakout board
as shown. Trim wire to
length as shown, strip wire
end and then insert and
secure to terminal GND of
breakout board where
shown.

Route the solid Green wire
from CAT6 keystone jack
along breakout board as
shown. Trim wire to length
as shown, strip wire end
and then insert and secure
to terminal 3V3 of breakout
board where shown.

Route the Blue Stripe wire
from CAT6 keystone jack
along breakout board as
shown. Trim wire to length
as shown, strip wire end
and then insert and secure
to terminal 37 of breakout
board.

Route the solid Blue wire
from CAT6 keystone jack
along breakout board as
shown. Trim wire to length
as shown, strip wire end
and then insert and secure
to terminal 36 of breakout
board.




Route the solid Orange
wire from CAT6 keystone
jack along breakout board
as shown. Trim wire to
length as shown, strip wire
end and then insert and
secure to terminal 13 of
breakout board.

Route the Orange Stripe
wire from CAT6 keystone
jack along breakout board
as shown. Trim wire to
length as shown, strip wire
end and then insert and
secure to terminal 12 of
breakout board.

NOTE: Also see wiring
schematics section of
manual.
























































































































































































































































































































































































































































































































































































































































































































































































































































































































