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Section 1 - Introduction

This installation manual describes how to install ANILAM 3000M CNCs
on Bridgeport Series machines.

Where an instruction is applicable to a particular model only, an effectivity
icon with the applicable model number appears next to that section.
Refer to Table 1-1.

Table 1-1, Effectivity Notation

Icon Product

3000M Two-Axis Systems

3000M Three-Axis Systems

Each installation process includes any or all of the following topics:

0 Objective: The primary purpose(s) of the procedure.
o Tools: Equipment needed to perform the installation.

o Parts: Alist of the parts referenced in the procedure, including part
numbers and descriptions.

0 Procedure: Step-by-step installation instructions.

Read and understand the instructions and objectives before performing a
procedure.

IMPORTANT: This manual is written for experienced machine tool
builders, rebuilders, and factory-trained technicians.
Only qualified persons should install components.

Use the drawings at the end of each chapter as references.

IMPORTANT: In the text, you will find references to an automatic
oiler system. To maintain a valid warranty on
mechanical parts, an automatic oiler must be
installed. One can be purchased with the CNC
package. Call an ANILAM dealer for price and
availability.

All rights reserved. Subject to change without notice. 1-1
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CAUTION: The CNC must be plugged into a dedicated line.

Voltage rating: 115-120 VAC (Dedicated, no other devices attached
to the line.) In the case of higher voltage, an isolated step-down
transformer connected to the three-phase power source is also
recommended.

Overcurrent protection device: 20A slow-blow fuse or single-pole
20A High Inrush current circuit breaker, or approved equivalent.
This shall be compliant with Article 430 of the NEC.

Failure to install the overcurrent protection device could lead to
improper operation of the CNC and many void all implied and
express liabilities and warranties that the CNC product may have.

When the machine is performing to mechanical specification, the CNC is
capable of positioning any axis within +1 count of accuracy. On a knee
mill, this equals 0.0005”, 0.0002", or 0.0001” (machine resolution).

These values are absolute and constantly maintained. Most inaccuracies
result from machine errors, including linear errors, and pitch and yaw
errors.

ANILAM CNCs are built to precise standards. However, errors result as
components wear with use, bend under load, shift due to oil clearance
tolerances, or reverse direction of travel.

Before you begin an installation, carefully unpack the complete assembly
in a clean work area with enough room to spread out the kit contents.
Check all packing material and cartons for loose hardware before
discarding. For easy access, bolts are packaged with the hardware to
which they attach. Do not mix hardware kits’ parts.

NOTE: Kits include hardware for both SAE and metric installations. Use
whichever installation procedure is appropriate for the machine.
Installation procedures in this manual reference SAE hardware.

1-2
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Required Tools

Table 1-2 lists all tools required for Bridgeport machine installation.

Table 1-2, Bridgeport Installation Required Tools

Level 6” Rat Tail File
Center Punch Drill Motor 3/8 Chuck
Ball Peen Hammer 5/16 Dirill
Soft Mallet 1/4” Dirill
Tape Measure #7 Drill
6” Scale #21 Drill
12” Combination Square #29 Drill
Magnetic Indicator Base #36 Drill
Sliding Surface Gauge Base Small Tap Handle
0.0005" Indicator Large Tap Handle
Set of Allen Wrenches-English 3/8-16 Tap
0.050"-3/8”
Set of Allen Wrenches-Metric 5/16-18 Tap
Pin Punch 1/4-20 Tap
Dial Calipers 10-32 Tap
8" Adjustable Wrench 8-32 Tap
3/4” Socket 6-32 Tap
1/2” Drive Ratchet Set of Transfer Punches
#2 Phillips Screwdriver Digital Volt Multimeter (3 1/2 Digit)
#1 Phillips Screwdriver 12" 3/8 Drive Extension
Large Flat Blade Screwdriver Set of Allen (Hex) Sockets 3/8 Drive
Medium Flat Blade Screwdriver Wire/Spade Crimpers
3/32 x 1 1/2” Flat Blade Screwdriver Spanner Wrench
Needle Nose Pliers Scribe
Side Cutters 8" Mill File

Drawing Package

For additional details, refer to the Drawing Package included in your
documentation.

All rights reserved. Subject to change without notice. 1-3
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Section 2 - Wiring Guidelines and Grounding Concepts

This section contains the following wiring guidelines and grounding
concepts:

0 0 0 0 O

General Wiring Guidelines

Grounding Guidelines

Proper Wiring of System Grounds

Amplifier Wiring Guidelines

Isolation Transformer Installation Guidelines

General Wiring Guidelines

CAUTION: Follow the electrical guidelines described below for any

configuration that deviates from a standard CNC
configuration. Failure to follow these guidelines can
result in damage to the equipment or bodily injury.

|IMPORTANT: Do not apply power until instructed to do so.

IMPORTANT: To ensure safe operation, all wiring should conform to

local and national codes.

IMPORTANT: The CNC, other control devices, and the enclosure must

be properly grounded. An authoritative source on
grounding requirements for most installations is the
National Electrical Code.

Follow general wiring guidelines as listed below:

Q

Q

Do not run signal wiring and power wiring in the same conduit. Where
paths must cross, make their intersections perpendicular.

Segregate 1/0 wiring by signal type. Route wiring with different signal
characteristics by separate paths whenever possible. To prevent
crosstalk, do not run harnesses that contain different signal types
parallel to one another.

Establish a low-impedance, single-point ground. All noise reduction
techniques depend upon proper grounding.

Routing and grounding servo wiring is more important than wire
length.

Make signal wiring as short and direct as possible.

CAUTION: EMERGENCY STOP switches must be installed in the

system. Ensure that the relay contacts have a
sufficient rating for the application.

All rights reserved. Subject to change without notice. 2-1
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o The Emergency Stop button and Overtravel limit switches are wired in
series. When any of them open, the servo is de-energized. This will
remove power from the machine. Correct installation is vital for
safety.

WARNING: Never alter these circuits to defeat their function.
Serious injury or machine damage could result.
Observe all applicable codes as to the placement and

labeling of EMERGENCY STOP switches.

General Grounding Guidelines

This section specifies procedures for grounding an ANILAM CNC
package during installation. Proper grounding, the foundation of all noise
control techniques, is helpful in limiting the effects of noise due to
electromagnetic interference (EMI) and is essential for the proper
operation of CNC equipment.

WARNING: The CNC and the enclosure must be grounded
properly. Observe all applicable codes and
ordinances when wiring the control system.

In addition to the grounding required for the CNC and its enclosure, you
must provide proper grounding for all controlled devices in the application.
Be sure to provide each device with an acceptable grounding path.

Electrically Bond the CNC System to the Machine

The metallic components of the CNC system servo box and console were
designed to provide an equipotential chassis ground when properly
bonded to the machine. This will result in a very low resistance from the
electrical ground of the CNC system to the metal of the machine tool.
The following procedures describe how to establish the electrical bond.

Establish Bonding Points on the Machine

To establish a proper ground, remove all anodizing, paint, and other
coatings down to the bare metal. Do this at the points where holes have
been drilled into the machine to mount the enclosures. A threaded hole
into the machine is not a proper ground. Instead, remove the paint (or
coating) around the hole, down to the bare metal. If it is not feasible to
use the mounting holes for electrical bond points, establish suitable bond
points elsewhere. Connect these later via flat wire braid, at least 3/8”
width.

Use Interior or Exterior Tooth Lock Washers between Points of Contact

Use interior or exterior tooth lock washers between each point of metallic
contact to ensure a good electrical path. Choose interior or exterior
washers based on mechanical concerns.

2-2
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Clean All Stand-Off and Mounting Assemblies to Bare Metal at Points of Contact

The goal is to create continuous metal-to-metal surface contact from the
machine to the two enclosures. This is easier to accomplish at some
points in each installation than at others. Again, the threaded holes are
not proper grounds, just as the threads of the mounting bolts are not
proper ground paths. The best path is two bare metal surfaces with the
proper tooth lock washer between them. The closer the installation is to
this model, the better the ground.

Clean All Paint to Bare Metal from the Enclosure at the Points of Contact

CNC subpanels and subassemblies are electrically bonded to their
enclosures. Since it is impossible to predict which surfaces will be the
best bond points to the machine, all surfaces are painted except for those
masked off for grounding. Determine the bond points, and remove any
paint at these points to enable good contact via internal or external tooth
lock washers.

Proper Wiring of System Grounds

Verify that building grounds conform to local codes at the time of
installation. The CNC requires two ground paths from the building wiring:
one via the 110-V AC line cord, and one via the 3-phase, 230-V AC wiring
connected during installation. Each enclosure has an assigned central
ground point.

NOTE: If in doubt that a proper building ground exists, consult a
gualified electrical technician.

Servo Drive Enclosure Central Ground Point

Make electrical grounding from the unpainted tab to the rear of the
spacer. Use the ground braid, P/N 33000064, found in Servo Mounting
Kit, P/N 32500328. Refer to Figure 2-1, Central Grounding Buss Bar
(Servo Enclosure) and Figure 2-2, Installing the Grounding Harness
on the Enclosure.

All rights reserved. Subject to change without notice. 2-3
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Figure 2-1, Central Grounding Buss Bar (Servo Enclosure)
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Figure 2-2, Installing the Grounding Harness on the Enclosure
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Amplifier Wiring Guidelines

ANILAM cabling is designed and tested to optimize grounding, safety,
and noise reduction. Any change to these components could negate or
diminish performance. Please check with ANILAM before making design
changes.

The following information is offered as reference material:

o Electrical equipment inherently generates radio-frequency
interference (RFI), and wiring acts as antennae that transmit this
interference.

o Motors inherently generate electromagnetic interference (EMI).
Unless the wiring is very short, shielding on the motor wires is
necessary to meet FCC RFI/EMI guidelines and to protect other
equipment from the adverse effects of RFI/EMI.

o Always use shielded wire. The shield must be connected to the
amplifier base plate, which must be earth grounded.

o To decrease shock hazard, run a conductor of the same gauge as the
motor wires, or make another direct metallic connection from the
motor case to the amplifier base plate.

o Earth grounding is required to meet the National Electrical Code
(NEC) requirements and to suppress RFI/EMI.

IMPORTANT: The signal wiring to the tachometer and the signal inputs
to the amplifier are susceptible to noise pickup.
Excessive noise pickup will cause erratic amplifier
operation. Run each signal-input line in separate,
twisted-pair, shielded cable for optimal performance.

Terminate the tachometer lead at the amplifier. Ground
the signal-input lead at the motion board. Keep signal
lines as far as possible from any power or motor wires.

Isolation Transformer

An isolation transformer is sometimes used in the AC line to the
controller. This type of transformer provides isolation from the power
distribution system and is often used as a step-down transformer to
reduce line voltage. Any transformer used with the controller must have a
sufficient power rating for its load. This power rating is generally
expressed in volt-amperes (VA).

0 An electrostatic-shielded isolation transformer with a rating of 2 KVA
is recommended for the control system.

a If output devices are connected through the transformer, add their
maximum VA requirements to determine the correct transformer size.

All rights reserved. Subject to change without notice. 2-5
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Section 3 - Installation Procedures

Preparing the Machine for Installation

Objective:

Q

To prepare the machine for installation.

Procedure:

[IMPORTANT: Remove all power from the machine.

1.

N oo g &

Remove all way covers and way wipers from the axes. Oil the ways
by pumping the oiler several times. Move each axis through its range
of travel manually. Ensure that the table or saddle leaves a film of oil
as it passes over the ways.

Remove the lock handles and plungers from both the X and Y-axes.
To remove plungers, use a magnet to draw them out of their locations.
In a later step, you will be instructed to install plastic plugs to protect
the ways from contaminants.

Remove the hex nuts on both ends of the X Acme leadscrew and the
front of the Y Acme leadscrew. Pull off the handles and sleeves.

Remove the Woodruff keys on the ends of both screws.
Remove the four Allen bolts in each bearing cap.
Remove all bearing caps, using a soft mallet.

Set aside the left X-axis cap; you will use it again.

NOTE: The bearing caps are usually pinned in place with roll pins.

Remove the caps. If the roll pins remain in the table or the front
of the knee, remove and discard them.

10.

Loosen and remove the X-axis gib. On some machines, there are two
gib screws for each gib, one at each end. If there are two, loosen and
remove the screw on the wide end of the gib. Tighten the screw on
the small end of the gib. The movement will push the gib out. When
the gib begins to move outward, take hold of the large end and pull
the gib out completely.

Slide the table off the end of the saddle and onto a sturdy work
surface. Move the table out of the way.

Remove the screws that hold the brass split nuts in the yoke. If there
is a small screw retaining the lock screw head, remove it. Then,
remove the lock screw. Remove the Acme screws from the yoke.
These screws will not be reused.

All rights reserved. Subject to change without notice. 3-1
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11. Remove the four machine mounting screws that secure the yoke to
the saddle. (Usually these are 3/8-16 or 10-mm screws.) Remove all
oil lines connected to the yoke. Set aside the mounting screws and
oil lines for future use. Note the orientation of the yoke. Lift the yoke
slightly (about 1”), and turn it 90°. Then, lift the yoke out of the
machine.

12. Some machine manufacturers pin the keys in the bore of the yoke. If
there are keys in the bore of the yoke, use a pin punch to remove
them.

3-2 All rights reserved. Subject to change without notice.
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ANILAM

X- and Y-Axis Ballscrew Installation

Objective:

0 To replace X- and Y-axis Acme leadscrews with the precision ground
ballscrews provided in the kit.

o To supply oil to the ball nut of each ballscrew.

Tools:
#21 Drill 5/16-18 Tap
10-32 Tap | Allen wrenches
1/4” Drill

Parts:

Part Number

Description

66100423 Ground Brass Shims, 0.006"

86100829 Machine Screws, 5/16-18 x 1-3/4"

66100711 Set Screws, 10-32 x 3/16”

86100318 Machine Screws, 10-32 x 1”

86300125 Lock Washer, 5/16”

86300160 Flat Washer #10 SAE

86300162 Split Lock Washer, #10

86300199 Flat Washer 5/16”

86600100 Plastic Plugs

91400178 Nylon Tubing, 5/32 (4 x 32 mm)
Procedure:

IMPORTANT: This procedure is the foundation of the mechanical

installation. Make sure you perform the steps accurately.

Locate the cardboard shipping tubes that contain the X and Y ballscrews.
Use hardware kit, P/N 31500984, to install the X- and Y-axes ballscrews.
The hardware kit will be taped to one of the shipping tubes.

All rights reserved. Subject to change without notice.
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The hardware kit contains the following parts:
o Four 5/16-18 x 1-3/4-inch machine screws, P/N 86100829, to attach
the ball nut to the yoke

o Two 10-32 x 3/16-inch set screws, P/N 66100711, to plug the bottom
hole of the ball nuts

a Four plastic plugs, P/N 86600100, to plug the holes from which the
lock handles were removed

Each ballscrew comes with a Woodruff key inserted and taped in place.

NOTE: If the oil lines to the removed Acme screws had oil flow meters
attached to them, then the ballscrews must also have oil flow
meters attached to them. If the Acme screws do not have oil
flow meters attached to them neither will the ballscrews.

Oil must be provided to both ballscrews. The kit supplies a selection of oil
lines, manifolds, compression sleeves, compression nuts, plugs, and flow
meter valves. Some of the parts may not be necessary.

Use these parts to supply oil to both ballscrews, but be careful not to
change the flow of oil to other parts of the machine (i.e., saddle, table,
and knee). The kit contains enough fittings and sufficient oil line to run
the correct combination to the ballscrews. Refer to Figure 3-1.

Original Qil Line for Acme Ballscrews

33XAXIS

Figure 3-1, Preparing the Saddle
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1. Use the plastic plugs, P/N 86600100, in the hardware kit to plug the
holes in the saddle from which the lock handles were removed.

NOTE: Use two brass shims, P/N 66100423, to create a closer fit
between the ball nut and the bore of the yoke, if necessary. To
adjust the fit, bend the tabs of the shim around the ball nut; then
insert the ball nut into the yoke.

2. With the yoke properly oriented, insert the X ballscrew into the yoke.
Make sure that the ball nut flange is on the left side of the yoke and
the machined flat is at the 12-0’clock position. Refer to Figure 3-2.

<€ * X AXis

(((((M[MMMOTOEEEE©E©

Y Axis

Note Orientation
of Flat

e

AXIS4A
v

Figure 3-2, Ball Nut Orientation Prior to Installation

3. Align the machined slot in the ball nut flange with the existing tapped
hole in the yoke. Locate the 5/16-18 x 1-3/4-inch machine screws,
P/N 86100829, lock washer, P/N 86300125, and flat washer,

P/N 86300199. Attach the ballscrew to the yoke.

4. Locate two additional holes from the bolt hole pattern on the ball nut
and transfer punch these locations. Do not punch any holes below
the 4- and 7-o’clock positions. These locations are difficult to reach
with a wrench when the yoke is installed in the machine.

5. Insert the Y-axis ballscrew with the ball nut flange in front of the yoke.
On all Bridgeport machines, it is critical that you make sure the
machined flat on the ball nut is aligned with the flat on the yoke.

6. Use two 5/16-18 x 1-3/4-inch machine screws, lock washers, and
washers provided to attach the ballscrew to the yoke.

All rights reserved. Subject to change without notice. 3-5
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10.
11.

12.

13.

14,

15.

16.

17.

18.

Locate two additional holes from the bolt hole pattern in the ball nut
and transfer-punch these locations. Select the additional drill sites
carefully. Verify that the casting is thick enough to drill into at that
point.

Remove both ballscrews from the yoke and set them aside. Drill and
tap 10-32 x 0.750-inch deep in the locations marked by the transfer
punch. Clean the yoke. Ensure that there are no burrs on the
mounting faces and no chips in the bores.

Use the four screws removed when the yoke was taken off the saddle
to reinstall the yoke. If the yoke was pinned, remove and discard the
pins. Tighten the machine screws lightly.

Install the oil line to the Y-axis ballscrew.

Hold the ballscrew, as it will be inserted in the yoke. Locate the hole
in which the oil line should be inserted, as follows:

There are four holes in the ball nut. Two of these holes contain set
screws to hold the nylon wiper in place. Do not use these holes. The
other two holes are 10-32 tapped. Insert the oil line in uppermost of
these two holes. This will allow gravity flow of oil to the ballscrew.

Use the 10-32 x 3/16-inch set screw provided to plug the bottom hole.
Insert the provided 5/32-inch nylon tubing, P/N 91400178, into the top
hole. Seal the ail line in place with epoxy or silicone seal, if
necessary.

Place a tie-wrap around the vertical shaft of the yoke and use it to
secure the oil line to the yoke. This will prevent the sliding Y-axis
screw covers from cutting the oil line.

Use the 10-32 x 3/16-inch set screw provided to plug the bottom hole
on the X-axis ballscrew.

Insert the Y ballscrew, with the oil line attached, into the yoke. At the
same time, feed the free end of the oil line through the opening in the
saddle.

Use two 10-32 x 1-inch machine screws, P/N 86100318, washers,
P/N 86300160, lock washers, P/N 86300162, one 5/16-18 x 1-3/4-inch
machine screw, P/N 86100829, and the washer and lock washer
provided to attach the ballscrew to the yoke. Tighten the screws
completely.

Insert the X ballscrew into the yoke with the flat up. Refer to
Figure 3-3, Ball Nut Orientation. Orient the ball nut flange to the
left of the yoke. Use two 10-32 x 1-inch machine screws, washers
and lock washers, and two 5/16-18 x 1-3/4-inch machine screws,
washers and lock washers provided, to attach the ballscrew to the
yoke. Lash the oil lines together with tie-wraps so that they will not
touch the bottom of the table when it is reinstalled. Tighten
completely.
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Note Orientation s

of Flat

Figure 3-3, Ball Nut Orientation
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X- and Y-Axis Ballscrew Alignment
Objective:

o To align the X-axis ballscrew parallel to the X-axis ways. The
alignment of the yoke in the X-axis automatically aligns the Y-axis.
However, you must verify the Y-axis alignment.

Tools:

Surface gauge base | Allen wrenches
0.0005” Indicator

Procedure:

CAUTION: Misalignment of the ballscrews causes excessive wear
on both the ballscrews and the bearings, and thus
decreases the accuracy of the system.

1. Use a surface gauge and indicator to measure the distance from the
back edge of the saddle way to the screw (along the X-axis). Take
measurements at both ends of the saddle. The difference between
the two measurements must be less than 0.002". Refer to
Figure 3-4, Ballscrew Alignment.

Snug the Allen bolts that secure the yoke to the machine.

Turn the X-axis ballscrew so that it is approximately in the center of
the saddle; this balances the weight on either end of the screw.

4. Place the gauge base near the edge of the saddle on the right rear
way of the machine. Make sure that the gauge base pins are firmly
against the back of the saddle. Place the indicator point on the
ballscrew at the 9-o0’clock position. Slide the gauge base slightly to
get the highest indicator reading. Set the indicator to 0.

5. Lift the gauge base gently, and move it to the left edge of the saddle.
Take another reading. If the indicator reads more than £0.002”, adjust
the yoke.

6. To adjust the yoke, tap it gently. Repeat the alignment procedure until
the X-axis ballscrew is aligned with the X-axis way (x0.002").

7. Obtain an approximate reading, and tighten the Allen screws
completely. Double-check the alignment to ensure the yoke did not
move.

8. Use the gauge base and indicator to check the vertical alignment of
the X-axis ballscrew. The indicator point should be at the 12-o0’clock
position on top of the ballscrew. If more than 0.002” of deviation is
indicated, shim under one side of the yoke to adjust the ballscrew.
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9. To check vertical and horizontal alignment, slide the gauge base in
and out along the Y-axis ways while you indicate the top and side of
the ballscrew (9 o’clock and 12 o’clock) of the Y-axis ballscrew.

0 ‘:W\w
W@D
W=+

ALIGN

33ALIGN2

Figure 3-4, Ballscrew Alignment

10. If the ballscrew is out of alignment by more than 0.002” across 6
inches of travel, machine the faces of the yoke to ensure that they are
perpendicular to one another.
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X- and Y-Axis Limit Switch Installation
Objective:

0 To attach the limit switch bracket to the right rear side of the saddle.
The bracket holds the X- and Y-axis limit switches and the Sealtite
cable that carries the limit switch wires to the servo cabinet.

Tools:

Transfer Punches 1/4-20 Tap

#7 Drill Allen wrenches
Parts:
Part Number Description

33000127 Limit Switch Bracket
66100106 Flat Washer, 1/4”
66100112 Split Lock Washer, 1/4”
86100503 Machine Screw, 1/4-20 x 1”

Procedure:

For easy access to the saddle, perform this procedure with the table
removed from the machine.

Locate the X- and Y-axis limit switch bracket, P/N 33000127. Use
hardware kit, P/N 32500045, to install the bracket. The kit is tie-wrapped
to the bracket. Open the hardware kit, and remove two 1/4-20 x 1-inch
Allen screws, P/N 86100503, two 1/4-inch lock washers, P/N 66100112,
and two 1/4-inch washers, P/N 66100106. Set the remaining items in the
kit aside for future use. Refer to Figure 3-5, Parts Layout.

1. Hold the limit switch bracket against the right rear side of the saddle.
The top limit (X-axis limit) should be against the rear of the saddle.
The top of the metal bracket should be between 1/16” to 1/8” below
the top of the rear way surface. This will allow clearance when the
table is put back on the machine.

2. Use a transfer punch to punch the slots on the bracket. This allows
the bracket to be adjusted up and down.

3. Drill and tap (1/4-20) the punched holes to a depth of 1“. Clear any
chips from the holes.

4. Mount the limit switch bracket to the saddle. Use the two 1/4-20 x 1”
Allen screws, P/N 86100503, lock washers, P/N 66100112, and
washers, P/N 66100106. Make sure the top of the bracket does not
extend above the way surface. Refer to Figure 3-6, Mounting the
Bracket.
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Figure 3-5, Parts Layout
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Figure 3-6, Mounting the Bracket
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Replacing the Table and Gib Adjustment
Objective:
O To replace the table on the machine and snug the gibs.

Tools:

Flat screwdriver | 0.0005" Indicator
Magnetic base

Procedure:

1. Clean the saddle and the dovetail beneath the table. Pump the oiler
several times to get a film of oil on all wear surfaces. QOil the wear
surfaces beneath the table.

Slide the table onto the saddle.

Clean the gib and make sure that all oil grooves and holes are free of
dirt or obstructions.

Slide the gib into the machine. Make sure it is inserted properly.

Tighten the gib with the gib-adjusting screw (the left side screw on
most machines) while moving the table slowly back and forth, until the
table feels snug.

CAUTION: To prevent the table from coming off the machine, do
not push too hard on the table.

NOTE: When the gib is adjusted properly, more effort is required to
move the table, but it can still move freely. Make sure the table
does not wobble from side to side.

6. Adjust the gibs, starting with the Y-axis. Place a magnetic base and
0.0005” indicator on the Y-axis ways, on the right side of the knee.
Position the indicator point at the front face of the saddle toward the
outside edge.

7. Rock the table and saddle from side to side.

8. Tighten or loosen the Y-axis gib to achieve 0.0005” to 0.0007" of
motion at the indicator point.

9. Move the indicator base to the right front face of the saddle, and
position the indicator point on the face of the table above the
magnetic base.

10. Rock the table and saddle from side to side and adjust the X-axis gib.

11. Tighten or loosen the X-axis gib to achieve 0.0005 to 0.0007” of
motion at the indicator point.
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X-Axis Drive Housing Installation

Objective:

0 To install the X-axis drive housing on the right side of the table, and
center the housing on the ballscrew.

o To install the sprocket adapter and **TAPER-LOCK® pulley.

Tools:
Allen wrenches 3/4” Socket
Adjustable wrench 6-inch Scale
Parts:

Part Number Description
66100413 Spacer, 0.002 Lam. Brass Shim
66100733 Hex Nuts #1/2-20
66300120 Drive Housing, Universal X-Axis
66300127 Adapter, Sprocket, Keyway, X and Y
66600609 Steel Key (Woodruff) 3/16” Sq.
67200947 TAPER-LOCK Bushing 1108 x 1”
67200948 TAPER-LOCK Pulley
86100576 Machine Screw, 3/8-16 x 2-1/2”
86300205 Flat Washer, 1/2”

86300174 Lock Washer, 3/8”
86300203 Flat Washer, 3/8” x 0.88” x 1/8”
80300602 Woodruff Key

Procedure:

Use the X-Axis Drive Housing Hardware Kit, P/N 32500154, to install the
X-axis drive housing, sprocket adapter, and TAPER-LOCK pulley. Bolt
kits, P/N 31500149 (metric) and P/N 32500035 (SAE), are shipped with

the kit.

1. Move the table so that it is flush with the right side of the saddle.

CAUTION: Do not push too hard on the table. The table is not
secure and may fall off the machine at this time.

2. Turn the ballscrew until only about 4 inches of the screw protrudes
past the table on the right side.

3. Locate the X-axis drive housing, P/N 66300120. Verify that the three
button-head screws that hold the bearings in the housing are tight and
that the bearing sealing ring is centered on the bearing.

*TAPER-LOCK® TAPER-LOCK® is a registered trademark of Reliance Electric Company
or its affiliates.
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4. Remove the brass shim, P/N 66100413, which is taped to the
housing. Set it aside; it will be used later. Refer to Figure 3-7, and

Figure 3-8.

Figure 3-7, Exploded View of X-Axis Drive Assembly

Figure 3-8, Casting Installation

5. From Bolt Kit, P/N 31500149, remove four 3/8-16 x 2-1/2" Allen
screws, P/N 86100576, four lock washers, P/N 86300174, and four
washers, P/N 86300203. Use this hardware to mount the X-axis drive
housing on the table. Snug, but do not tighten, the screws.
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6. Turn the ballscrew out until it seats in the bearings. Loosen the
screws and retighten them, allowing the drive housing to center itself
on the ballscrew.

7. Turn the ballscrew in (clockwise) until it comes completely off the
bearings. Then, turn the ballscrew back out into the bearings. Make
sure there is no deflection in the ballscrew as it is turned in and out of
the bearings. Loosen the Allen screws to adjust the housing. Tap
with a soft mallet until the housing is properly aligned and there is no
deflection of the ballscrew as it enters the bearings.

8. To achieve proper alignment, you might need to do this several times.
When no deflection occurs, tighten the Allen screws completely.

9. From the Ballscrew Hardware Kit, P/N 31500984, remove the
Woodruff key, P/N 80300602. Place the key in the slot in the
ballscrew.

10. Locate the sprocket adapter, P/N 66300127. Position the end of the
sprocket adapter with the counter bore toward the bearings. Slide the
sprocket adapter over the ballscrew to align the keyslot in the adapter
with the Woodruff key in the ballscrew.

11. Seat the sprocket adapter against the bearings. Make sure the
bearing sealing ring does not touch the adapter.

12. Locate the 1/2-inch washer, P/N 86300205, and the 1/2-20 hex nut,
P/N 66100733. Use an adjustable wrench on the flats of the sprocket
adapter to hold the ballscrew. Place the washer and nut on the end of
the ballscrew and tighten to 20 ft/Ib.

13. Locate the TAPER-LOCK pulley, P/N 67200948, and the TAPER-
LOCK bushing, P/N 67200947. These parts are usually in two
cardboard boxes taped together. Use the two 1/4-20 set screws
packaged in the box with the bushing to assemble the pulley and
bushing.

14. Locate the 3/16 square key, P/N 66600609. Place it in the sprocket
adapter. Slide the TAPER-LOCK pulley and bushing over the
sprocket adapter and line up the key with the proper key slot in the
bushing. There are two key slots in the bushing. Be sure to use the
3/16-inch wide slot.

15. Push the TAPER-LOCK pulley and bushing against the bearings, then
withdraw it about 1/4”. This will provide clearance between the three
button-head screws that secure the bearings to the housing and the
TAPER-LOCK pulley and bushing. Tighten the two 1/4-20 set screws
alternately until both are completely tight.
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X-Axis Backlash Check

Objective:

0 To check X-axis backlash with a magnetic base and 0.0005-inch

indicator.

o To shim between the bearings, thus reducing backlash to under

0.001".

Tools:

Magnetic Base

3/4” Socket

0.0005" Indicator

Allen wrenches

Adjustable wrench

Parts:
Part Number Description
66100112 Lock Washer 1/4” Split
66100413 Spacer, 0.002 Lam Brass Shim
66100733 Hex Nuts #1/2-20
66300127 Adapter, Sprocket, Keyway, X and Y
66300149 Bearing Retainer, Drive Hsg. X and Y
66600123 Thrust Bearing, X and Y-Axis
66600622 Sealing Ring, Bearing
86100517 Machine Screw, 1/4-20 x 5/8”
86300205 Flat Washer, 0.876 x 0.516 x 0.062
Procedure:

The following procedure requires parts found in Mounting Kit, P/N

32500154.

Backlash is the distance the ballscrew turns before the table starts to

move. In the follow
motion before the b

ing procedure, backlash equals the amount of lost
earing thrust.

1. Measure the amount of backlash currently on the X-axis. Set the
magnetic base with the indicator attached on the right edge of the
table surface. Attach the base so that the indicator tip rests against

the end of the b

allscrew. Set the indicator to 0. Refer to Figure 3-9,

Typical Indicator Position.

2. Use an adjustable wrench on the flats of the sprocket adapter to rock
the ballscrew back and forth slowly. If the indicator reads less than
0.001” of motion, the backlash is within acceptable limits. No
adjustment is necessary.

3-16
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BLASH_X

Figure 3-9, Typical Indicator Position

NOTE: If the backlash is less than 0.001", skip the following steps.

Excessive preload on the bearings will cause premature bearing
failure and make the ballscrew difficult to turn.

If the backlash is 0.001” or more, the bearings will need to be
shimmed.

Remove the 1/2-20 nut and washer. Slide the sprocket adapter off
the ballscrew with the pulley attached.

Remove the three 1/4-20 button-head screws and lock washers, the
bearing retainer plate, and the bearing sealing ring.

Turn the ballscrew until the bearings come out of the housing. Do not
turn the ballscrew any farther.

Note the orientation of the first bearing and pull it off the ballscrew
shaft.

Locate the brass shims, P/N 66100413, that were taped to the X-drive
housing. Table and saddle weight differs from machine to machine.
Therefore, the amount of shim may not be in direct relation to the
amount shown by the indicator. One 0.002-inch shim is usually
sufficient.

Slide the shim and bearing back on the ballscrew. Make sure to
correctly orient the bearing. Position the shim between the bearings.
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NOTE: If the bearing is turned in the wrong direction, the bearings will
thrust as a pair and backlash will be impossible to remove.

10. Turn the ballscrew inward (clockwise) until the bearings are seated.

11. Use the three 1/4-20 button-head screws and lock washers to replace
the bearing sealing ring and the bearing retainer plate. Make sure the
bearing sealing ring is centered before you tighten the screws.

12. Slide the sprocket adapter onto the shaft as an alignment guide.
Tighten each screw incrementally to prevent binding the bearings.

13. Slide the sprocket adapter onto the ballscrew and tighten with the
1/2-20 nut and washer. Tighten only to 20 ft/lb. Do not over-tighten.

14. Measure the backlash on the axis again. Verify that it is less than
0.001”. If not, add another shim and check again.

NOTE: Do not over-shim the bearings. Some indicator movement is
always present, so a 0 reading cannot be attained. The ideal
indicator reading is 0.0003” to 0.0005".

3-18
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ANILAM

X-Axis Motor Installation

Objective:

o To install the X-axis drive motor and drive belt.

0 To install the felt washer, housing cover, handwheel, and access
cover in order to complete the X-axis drive housing.

o To replace the bearing in the left-side bearing cap and install a cover.

Tools:
Metric Allen wrenches | 6-inch Scale
SAE Allen wrenches Soft mallet
Parts:
Part Number Description
66100716 Set Screw 10-32 x 1/4”
66100718 Machine Screw, 8mm x 25mm
66300122 X-Axis Drive Housing Cover
66300124 Cover Drive Housing X-Axis Motor.
66300126 Drive Motor Adapter
66300133 Ballscrew End Cover, X-Axis
66300158 Machine Sprocket, X and Y Motor.
66600113 Radial Bearing, 6204Z2Z
66600609 Steel Key (Woodruff) 3/16” Square X
67200188 Handwheel, Machine X and Y-Axis
67200305 Timing Belt, X-Axis
86100197 Machine Screw, 8-32 x 3/8”
86100358 Set Screw, 10-32 x 3/8"
86100499 Button-Head Screw, 1/ 4-20 x 3/8”
86100510 Machine Screw, 1/4-20 x 1/2”
86300124 Lock Washer, 8 mm
86300201 Flat Washer, 8 mm
86600293 Felt Washer, 1" x 1.75"
Procedure:

Use hardware kits, P/Ns 32500154 and 32500035, to install the X-axis

motor.

1. Locate the X-axis motor with cable attached, P/N 39000535, and the
X-axis motor pulley, P/N 66300158.
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2. Make sure the pulley slides freely on the motor shaft. The pulley
should have two preinstalled set screws in it. Refer to Figure 3-10.

X Axis Limit Switch

MOTOR

Figure 3-10, X-Axis Motor Housing

3. Locate the housing cover, P/N 66300122, motor adapter, P/N
66300126, four 8-mm Allen screws, P/N 66100718, 8-mm lock
washers, P/N 86300124, and 8-mm washers, P/N 86300201.

4., To assemble the motor:

o Put the motor adapter on the motor and align the four holes on
the motor adapter with the tapped holes in the motor.

o Align the housing cover to the motor so that when the motor and
cover are properly installed on the machine, the electrical cannon
connector is at the 5-o’clock position.

o Use the four 8-mm Allen screws, lock washers, and washers to
snug the housing cover to the motor. Slide the pulley onto the
motor shatft.

5. At the machine, use a scale to measure the distance from the
sprocket adapter pulley to the step where the housing cover will fit.
Set that same distance between the motor pulley and housing cover.
Tighten the two set screws securely in the motor pulley.

6. Locate the felt washer, P/N 86600293, and slide it onto the sprocket
adapter. The felt washer helps to keep chips and coolant out of the
drive housing. Leave it on the end of the sprocket adapter. When
installed, it will rest against the inside of the housing cover.

7. Locate the X-axis drive belt, P/N 67200305. Drape the belt over the
pulley on the sprocket adapter.
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8. Slide the motor up in the mounting slots of the housing cover and
carry the unit to the machine.

9. Use the six 1/4-20 button-head screws to attach the housing cover to
the drive housing.

10. Push down on the motor. This will exert tension on the belt. Turn the
ballscrew to verify that the belt is seated in both pulleys.

11. Locate the motor access hole in the back of the drive housing. Use it
to access and tighten the four 8-mm Allen screws that hold the motor
to the housing cover. Do not put too much tension on the belt. (The
belt should be tight but not so tight that it puts a strain on the drive
motor shaft.)

12. Locate the motor access hole cover plate, P/N 66300124, and the two
8-32 x 3/8” button-head screws, P/N 86100197. Use the two 8-32
button-head screws to attach the cover plate to the motor access hole
of the drive housing.

13. Install the handwheel as follows:

0 Locate the handwheel, P/N 67200188, the 3/16” key, P/N
66600609, the 10-32 x 1/4” set screw, P/N 66100716, and the
10-32 x 3/8-inch set screw, P/N 86100358.

o Place the key in the slot on the sprocket adapter. Slide the
handwheel onto the sprocket adapter, aligning the key slot in the
handwheel with the key in the sprocket adapter. The 10-32 x
3/8” set screw should tighten against the wrench flat in the
sprocket adapter. The 10-32 x 1/4” set screw goes into the
remaining tapped hole. Do not over-tighten.

14. Locate the bearing cap, removed earlier, from the left side of the
table. Remove the two bearings from the cap. Locate the bearing,
P/N 66600113, supplied with the kit and tap the new bearing into the
bearing cap. Refer to Figure 3-11, Bearing Cap Installation.
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XAXIS6A

=/

Figure 3-11, Bearing Cap Installation

DRIVE2

15. Snug the original four 3/8-16 Allen screws, removed earlier, to mount
the bearing cap to the left side of the table. Do not tighten the Allen
screws completely. Use the handwheel to move the table until the left
side of the table is even with the saddle. Allow the bearing cap to
align itself with the ballscrew. Tighten the Allen screws completely.
(Make sure there are no pins in the bearing cap or the table.)
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16. Locate the cover plate, P/N 66300133, and the three 1/4-20 x 3/8”
button-head screws, P/N 86100499. The holes in the cover plate
should match the holes in the bearing cap. Use the three button-head
screws to attach the cover plate to the bearing cap.

17. On certain machines, you may need to mark, drill, and tap new hole
locations. Refer to Figure 3-12.

ﬁ‘l
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Figure 3-12, X-Axis Motor Drive Installation
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Y-Axis Drive Housing Installation

Objective:

0 To install the Y-axis drive housing on the front of the machine and
center the housing on the ballscrew.

o To install the sprocket adapter and the TAPER-LOCK pulley.

Tools:

Allen wrenches

3/4”" Socket

Adjustable wrench | 6-inch Scale

Parts:

Part Number

Description

66100413 0.002 Lam. Brass Shim

66100728 Machine Screw, 3/8-16 x 1-1/4"

66100733 Hex Nut, 1/2-20

66300127 Keyway Sprocket Adapter

66300210 Drive Housing, PTD Univ. Y-Axis

66600609 Steel Key (Woodruff) 3/16 Sq.

67200947 TAPER-LOCK Bushing 1108 x 1"

67200948 TAPER-LOCK Pulley

80300602 #406 Woodruff Key

86300174 Lock Washer, 3/8”

86300203 Flat Washer, 3/8 x 0.88 x 1/8

86300205 Flat Washer 0.876 x 5/16 x 0.062
Procedure:

Use the Y-Axis Drive Housing Hardware Kit, P/N 32500155, to install the
Y-axis drive housing, P/N 66300210, sprocket adapter, P/N 66300127,
and TAPER-LOCK Pulley, P/N 67200948. Bolt kits, P/Ns 31500148 and
32500036, are shipped with the Y-Axis Drive Housing Hardware Kit.

1. Move the table so that it is flush with the front of the knee (farthest
from the column).

2. Turn the ballscrew until approximately 4 inches of the screw protrudes
in front of the machine.

3. Locate the Y-axis drive housing, P/N 66300210. Ensure that the three
1/4-20 button-head screws holding the bearings in the housing are
tight and that the bearing sealing ring is centered on the bearing.

4. Remove the brass shim, P/N 66100413, taped to the housing, and set
it aside; you will use it later.
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5. From Bolt Kit, P/N 31500148, remove four 3/8-16 x 1-1/4-inch Allen
screws, P/N 66100728, four lock washers, P/N 86300174, and four
washers, P/N 86300203. Use this hardware to mount the Y-axis drive
housing on the front of the machine. Snug, but do not tighten, the
SCrews.

6. Turn the ballscrew outward (clockwise) until it seats in the bearings.
Loosen the screws and retighten them to allow the drive housing to
center itself on the ballscrew.

7. Turn the ballscrew until it comes completely off the bearings. Then,
turn the ballscrew back out into the bearings. Make sure there is no
deflection of the ballscrew as you turn it in and out of the bearings.

8. To adjust the housing, tap it until it is properly aligned. You might
need to do this several times to achieve proper alignment. When no
deflection occurs, tighten the Allen screws completely.

9. If there is no Woodruff key preinstalled in the ballscrew, find the
Woodruff key, P/N 80300602 in the Ballscrew Hardware Kit, P/N
31500984. Place the key in the slot in the ballscrew.

10. Locate the sprocket adapter, P/N 66300127. Position the end of the
sprocket adapter with the counter bore toward the bearings. Slide the
sprocket adapter over the ballscrew, aligning the key slot in the
adapter with the Woodruff key in the ballscrew.

11. Seat the sprocket adapter against the bearing. Make sure the
bearing-sealing ring does not touch the sprocket adapter. Refer to
Figure 3-13.

YDRIVE4G

Figure 3-13, Exploded View of Y-Drive Housing
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12.

13.

14.

15.

Locate the 1/2-inch washer, P/N 86300205, and the 1/2-20 hex nut,
P/N 66100733. Use an adjustable wrench on the flats of the sprocket
adapter to hold the ballscrew. Place the washer and nut on the end of
the ballscrew and tighten to 20 ft/lb.

Locate the TAPER-LOCK pulley, P/N 67200948, and the TAPER-
LOCK bushing, P/N 67200947. These parts are usually taped
together inside two cardboard boxes. Use the two 1/4-20 set screws
in the box with the bushing to assemble the pulley and bushing.

Locate the 3/16-inch square key, P/N 66600609, in Bolt Kit, P/N
32500036. Place it in the sprocket adapter. Slide the TAPER-LOCK
pulley and bushing over the sprocket adapter and line up the key with
the proper key slot in the bushing. There are two key slots in the
TAPER-LOCK bushing. Make sure to use the proper one.

Push the TAPER-LOCK pulley and bushing against the bearings and
then withdraw it 1/4 inch. This will provide clearance between the
three button-head screws that mount the bearings to the housing and
the TAPER-LOCK pulley and bushing. Alternately tighten the two 1/4-
20 set screws. Refer to Figure 3-14.

YDRIVE

Figure 3-14, Y-Drive Casting Installation
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Y-Axis Backlash Check

Objective:

0 To check the backlash of the Y-axis with a magnetic base and
0.0005” indicator.

o To shim the bearings to reduce backlash to under 0.001”.

Tools:

Magnetic Base 3/4” Socket

0.0005" Indicator Allen wrenches

Adjustable wrench

Parts:

Part Number Description
66100112 Lock Washer, 1/4 Split
66100413 0.002 Lam. Brass Shim
66100733 Hex Nut, 1/2-20
66300127 Keyway Sprocket Adapter
66300149 Bearing Retainer, Dr, Hsg. X/Y
66600123 Thrust Bearing, X and Y-Axis
66600622 Bearing Sealing Ring
86100517 Machine Screw, 1/4-20 x 5/8”
86300205 Flat Washer, 0.876 x 5/16 x 0.062

Procedure:

This procedure requires parts found in Mounting Kit, P/N 32500155, and
bolt kit, P/N 32500036.

Backlash is the distance the screw turns before the table starts to move.
For purposes of this procedure, backlash equals the amount of lost
motion before the bearings thrust.

1. Measure the amount of backlash currently on the Y-axis. Set the
magnetic base with the indicator attached on the right side of the knee
way surface. Attach the base so that the indicator tip rests against
the end of the ballscrew. Set the indicator to O.

2. Use an adjustable wrench on the flats of the sprocket adapter to rock
the ballscrew back and forth slowly. If the indicator reads less than
0.001” of motion, the backlash is within acceptable limits. No
adjustment is necessary.
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IMPORTANT: Excessive pre-load on the bearings will cause premature
bearing failure and make the ballscrew difficult to turn. If
the backlash is 0.001” or more, you will need to shim the
bearings. If the backlash is less than 0.001", skip the
following steps.

CAUTION: Push the saddle all the way to the front of the knee
(farthest from the column) so that the ballscrew will not
come out of the ball nut. If you turn the ballscrew out
of the ball nut, the ballscrew cannot be used and must
be replaced.

3. Remove the 1/2-20 nut and washer. Slide the sprocket adapter off
the ballscrew with the pulley attached.

4. Remove the three 1/4-20 button-head screws and lock washers, the
bearing retainer plate, and the bearing sealing ring.

5. Turn the ballscrew until the bearings, P/N 66600123, come out of the
housing. Do not turn the ballscrew any farther.

6. Note the orientation of the first bearing and pull it off the ballscrew
shaft.

7. Locate the brass shims, P/N 66100413, taped to the Y-drive housing.
Weight of table and saddle differ from machine to machine.
Therefore, the amount of shim may not be in direct relation to the
amount shown by the indicator. One 0.002-inch shim is usually
sufficient.

8. Slide the shim and bearing back on the ballscrew. Make sure you
orient the bearing correctly. Position the shim between the bearings.

NOTE: If the bearing is turned the wrong way, the bearings will thrust as
a pair, and backlash will be impossible to remove.

9. Turn the ballscrew inward (clockwise) until the bearings are seated.

10. Use the three 1/4-20 button-head screws and lock washers to replace
the bearing sealing ring and the bearing retainer plate. Make sure the
bearing-sealing ring is centered before you tighten the screws.

11. Slide the sprocket adapter onto the shaft as an alignment guide.
Tighten each screw incrementally to prevent binding the bearings.

12. Use the 1/2-20 nut and washer to slide the sprocket adapter on the
ballscrew and tighten. Tighten to 20 ft/lb. Do not over-tighten.

13. Measure the backlash on the axis again. Verify that it is less than
0.001”. If not, add another shim and check again.

NOTE: Do not over-shim the bearings. Some indicator movement will
always be present; a 0 reading cannot be attained. The ideal
indicator reading is 0.0003” to 0.0005".
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Y-Axis Motor Installation

Objective:

o To install the Y-axis drive motor and drive belt.

o To put on the felt washer, housing cover and handwheel in order to
complete the Y-axis drive housing installation.

Tools:
Metric Allen wrenches | 6-inch Scale
SAE Allen wrenches
Parts:
Part Number Description
21500842 Motor Splash Guard Parts
and

21500844
39000535 Y-Axis Drive Motor
66100716 Set Screw, 10-32 x 1/4”
66100718 Machine Screw, 8 mm x 25 mm
66300158 Pulley, X and Y motor
66300211 Drive Housing Cover, Y-Axis
66600609 Steel Stock Key 3/16"
67200188 Machine Handwheel, X and Y-Axis
67201292 Timing Belt, Y-Axis
86100358 Set Screw, 10-32 x 3/8”
86100510 Machine Screw, 1/4-20 x 1/2"
86300124 Lock Washer, 8 mm
86300201 Flat Washer, 8 mm
86600293 Felt Washer, 1" x 1.75"

Procedure:

This procedure requires parts found in Mounting Kit, P/N 32500155, and
Bolt Kit, P/N 32500036.

1. Locate the Y-axis drive motor, P/N 39000535. Locate the Y-axis

motor pulley, P/N 66300158. Make sure the pulley slides freely on the
motor shaft. The pulley should have two factory-installed set screws

in it.

2. Assemble the motor as follows:

o Stand the motor on end, with the electrical cable at the 5-o’clock
position.

o Place the splashguard, P/N 21500842, over the motor with the
upturned portion of the splashguard against the cable.

0 Rotate the splashguard until the holes in the splashguard line up
with the tapped holes in the motor.
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3. Carry the motor and splashguard to the machine. Insert the motor

shaft through the access hole in the rear of the Y-axis drive housing.
The cable should be at the 5-0’clock position, with the turned up
portion of the splashguard over it. Attach the motor and splashguard
to the Y-axis drive housing with the four 8-mm Allen screws, P/N
66100718, four 8-mm lock washers, P/N 86300124, and four 8-mm
washers, P/N 86300201. Referto Figure 3-15.

\

e

Figure 3-15, Y-Axis Drive Motor and Belt Installation

At the machine, measure the distance between the sprocket adapter
pulley, P/N 6300158, and the back of the Y-drive housing. Slide the
motor pulley to match this distance. Tighten securely the two set
screws in the motor pulley.

Locate the Y-axis drive belt, P/N 67201292. Slide the motor up into
the mounting slots and drape the drive belt over both pulleys.

Push down on the motor to exert tension on the belt. Turn the
ballscrew to verify that the belt is seated in the pulleys. Push down on
the motor and tighten the four 8-mm Allen screws that hold the motor
to the drive housing.

Do not put too much tension on the belt. (The belt should be tight but
not tight enough to cause a strain on the drive motor shaft.)

Locate the felt washer, P/N 86600293, and slide it onto the sprocket
adapter. The felt washer helps to keep chips and coolant out of the
drive housing. Leave the felt washer on the end of the sprocket
adapter. It will rest against the inside of the housing cover when the
cover is installed.
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9.

10.

11.

Locate the Y-axis housing cover, P/N 66300211, and the six 1/4-20
button-head screws, P/N 86100510. Use the six button-head screws
to attach the housing cover to the drive.

Install the handwheel. Locate the handwheel, P/N 67200188, the
3/16 square key, P/N 66600609, the 10-32 x 1/4-inch set screw, P/N
66100716, and the 10-32 x 3/8-inch set screw, P/N 86100358.

Place the key in the slot in the sprocket adapter. Slide the handwheel
onto the sprocket adapter, aligning the key slot in the handwheel with
the key in the sprocket adapter. The 10-32 x 3/8-inch set screw
should tighten against the wrench flat in the sprocket adapter. The
10-32 x 1/4-inch set screw goes into the remaining tapped hole. Do
not over-tighten. Refer to Figure 3-16.

\

YDRIVE3

Figure 3-16, Y-Axis Motor Drive Installation
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X-and Y-Axis Limit Switch Trips Installation

Objective:

0 To set hardware limits on the maximum range of travel for the X- and
Y-axes. When the limit switch is tripped, power to the motors drops
out to prevent an axis from hitting solidly against a dead stop.

Tools:

Center Punch Hammer | 10-32 Tap

#21 Drill

Parts:

Part Number

Description

67200317

Limit Switch Trip, X-Axis

67200318

Limit Switch Trip, Y-Axis

86100303

Machine Screw, 10-32 x 5/8”

86300160

Flat Washer, #10 SAE

Procedure:

This procedure requires parts found in the Limit Switch Kit, P/N

32500045.

1. Replace any way covers that were taken off previously.

2. Locate Hardware Kit, P/N 32500045, attached to the limit switch
bracket. Locate two X-axis limit switch trips, P/N 67200317, two
Y-axis limit switch trips, P/N 67200318, eight 10-32 x 5/8” Allen
screws, P/N 86100303, and eight #10 SAE flat washers, P/N
86300160. Trip surfaces are on the bottom of X-axis trips and on the
side of the Y-axis trips.

3. Referto Figure 3-17, X-Axis Limit Switch Trip Installation. Install
the X-axis trips. Turn the X-axis handwheel until the table edge is
flush with the right side of the saddle.
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X Axis Limit Switch

MOTOR

Figure 3-17, X-Axis Limit Switch Trip Installation

4. Hold one of the X-axis trips against the back of the table over the limit
switch plunger. Push down 1/8” (half the plunger travel). Make sure
the trip is level. Use a pencil to draw a line in the mounting slot.

NOTE: There is usually more travel before hitting a dead stop. You can
mount the limit trip so that about 1/3 of the trip protrudes from
the right edge of the table.

5. Turn the X-axis handwheel until the table is flush with the left side of
the saddle. (This is not dead stop. More travel is available; however,
the ways of the X-axis would be exposed to chips and coolant.)

6. Hold the remaining X-axis trip against the back of the table, over the
limit-switch plunger. Push down about 1/8” (half the plunger travel).
Make sure the trip is level. Use a pencil to draw a line in the mounting
slot.

7. Toinstall the Y-axis trips, refer to Figure 3-18, Y-Axis Limit Switch
Trip Installation. Turn the Y-axis handwheel so that the saddle is as
far from the column as possible.
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LM

Figure 3-18, Y-Axis Limit Switch Trip Installation

8. Continue slowly turning the handwheel until you reach the extreme
end of the Y-axis positive range of travel (dead stop). Turn the
handwheel two revolutions to move the Y-axis toward the column
(negative Y). This provides 0.400-inch clearance from dead stop.

9. Hold one of the Y-axis trips with the trip surface to the top. Slide the
trip along the knee until it moves the limit switch plunger in about 1/8”
(half the plunger travel). The limit switch may be moved on the
bracket to achieve the proper distance. Make sure the trip is level.
Use a pencil to draw a line in the mounting slot.

10. Turn the Y-axis handwheel in a negative direction until the saddle is
as close to the column as possible. Turn the handwheel slowly until
the axis is at its extreme end of travel (dead stop). From the dead-
stop limit, move the handwheel two revolutions in the positive Y
direction (the saddle moves away from the column). This provides a
0.400-inch clearance from dead stop.

11. Orient the remaining Y-axis trip so that the trip surface faces upward.
Slide the trip from the back, along the knee, until it moves the limit
switch plunger in about 1/8” (half the plunger travel). Make sure the
trip is level. Use a pencil to draw a line in the mounting slot.

12. Center punch two places at each of the points marked with a pencil.
You will insert two 10-32 Allen screws and washers at each point.

13. Drill and tap 10-32 x 0.75-inches deep in all punched locations.

14. Use 10-32 Allen screws and washers to attach the limit trips to the
table and knee.

15. Turn the X and Y handwheels to verify the clearances.
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Z-Axis Quick Disconnect Downfeed Installation

NOTE: These are general instructions for the 3000M Z-axis Quick
Disconnect Downfeed. Some machines may have specialized
instructions or procedures applicable only to that particular
machine. In this event, additional instructions are included in the
hardware kit specific for that installation. These should be
reviewed before you start the installation.

This procedure requires parts found in the following Rotary Encoder Kits:

Part Number

3000M Rotary Encoder Kit Description

33001227 BRIDGEPORT/MILLPORT
33001228 YCI/YCM-16VS

33001229 LAGUN

33001230 ACRA/ACER

33001231 ALLIANT/SHARP
33001232 ARGO

33001233 ATLAS for 2VS and 3VS mills
33001234 KONDIA

33001235 ATLAS for 4VSQ mill
33001236 JET

33001237 KENT

33001238 LILIAN for 3H and 3VH mills
33001239 LILIAN for 5H and 5VH mills

This procedure requires parts found in the following Linear Encoder Kits:

Part Number

3000M Linear Encoder Kit Description

33001240 BRIDGEPORT/MILLPORT
33001241 YCI/YCM-16VS

33001242 LAGUN

33001243 ACRA/ACER

33001244 ALLIANT/SHARP
33001245 ARGO

33001246 ATLAS for 2VS and 3VS mills
33001247 KONDIA

33001248 ATLAS for 4vSQ mill
33001249 JET

33001250 KENT

33001251 LILIAN for 3H and 3VH mills
33001252 LILIAN for 5H and 5VH mills

This document describes installation, operation, and an overview of the
Z-axis Quick Disconnect Downfeed.
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Removing the Z-Axis Hardware

Remove the following components from the milling machine. Refer to the
milling machine’s reference manual(s) for each component’s location.

(@) Z-axis handwheel and reverse feed knob

(b) Power feed transmission engagement crank

(c) Reverse trip ball lever and screw

(d) Snapring

(e) Trip lever pin, feed trip lever, set screw and steel nut

()  Micro-screw quill stop

(@) Micrometer adjusting nut or quick release nut assemble

NOTE: The feed trip assembly will become disabled. It can be removed
or left in place, according to preference. It will not interfere with
milling function.

Special Tools for Z-Axis Quick Disconnect Downfeed Installation

Available from ANILAM:

1 each Z-axis locknut torque tool, P/N 2003-7447
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Additional Tools for Z-Axis Quick Disconnect Downfeed Installation

Sockets

1 each Z-axis locknut torque tool,
P/N 2003-7447
Wrenches

2 each 9/16" open end

1 each 718" open end

1 each 3/4” open end

1 each 7/8” open end crowfoot

1 each 3/4” open end crowfoot

1 each 3/8” or 1/2” square drive
reversible ratchet

1 each 7164 Allen

1 each 3/8” or 1/2” drive socket wrench
extension

Measurement Tools & Levels

leach 12’ tape measure

1l each 4" machinists’ level

leach  27large tubular level (optional)

1l each 4" machinists’ steel square

leach 12~ dial caliper

1l each  Depth micrometers

1 each Dial indicator (0.0005")

1 each Indicator holder (with a
magnetic base)

1 each  Measuring standards (for
example, gauge blocks)

1 set Feeler gauges

1l each Pinned surface gauge

Pliers

1l each  Slip-joint

leach Needle nose

1 each  Diagonal side-cutter (small)

Punches

leach Center

leach  Transfer or expanding transfer

(1/4"-5/16" and 5/16"-7/16")
1 set Pin

Miscellaneous

1 set Short arm hex keys (standard

1 each Retaining ring pliers

leach Grease gun

1 each High-quality lithium, soap-based
grease

1 each Dial indicator (0.0005")

1 each Indicator holder (with magnetic base)

Screwdrivers

1 each Phillips, #2 pt.

1 each Small, non-conductive flat-tipped
Sockets

1 set Hex head socket set (1/8"-5/8")
leach 1" socket

Wrenches

leach Tap handle

leach 6" adjustable

leach 12" adjustable

1 set 3/8"-11/16" combination

1l each Torque (5-7 ft-Ib rating)

leach Torque (20-150 ft-Ib rating)

Miscellaneous

1l each 20 extension cord

1 set Files (flat, half-round, etc.)
1l each 1/4” countersink

1 each Deburring tool

1 each Gear puller (optional)
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Installing the Z-Axis Quick Disconnect Downfeed Ballscrew

Refer to Figure 3-19, Z-Axis Quick Disconnect Downfeed Ballscrew
Assembly. You will need the following components:

o Disengage bracket kit

o 1/2"-13 x 1.75" extension coupling nuts (4)

e Alignment bushing

e Quick release knob/Nut block assembly

e ** octite® **242® thread lock and MSDS information sheets
e Grease fitting

e Z-axis ballscrew

NOTE: During Z-axis installation, care must be taken not to exceed the
recommended quill bottom travel point. Z-axis installation may
add to the quill travel. The added travel should be checked to
ensure there is no potential for damage to the quill skirt.

**Loctite®  Loctite® is a registered trademark of Loctite Corp. U.S.A.
**242® 242® is a registered trademark of Loctite Corp. U.S.A.
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Parts List
ITEM QTY NAME DESCRIPTION
1 1 2003396 SCREW, BALL Z-AXIS
2003446 FITTING, GREASE M6 THD

Figure 3-19, Z-Axis Ballscrew Quick Disconnect Downfeed Assembly
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Parts List
ITEM QTY NAME DESCRIPTION
1 Refer to Table 3-1, Casting, Nut Block Part Numbers. CASTING, NUT BLOCK
2 1 2003432 CLAMP, BALL NUT
3 1 2003433 SHAFT, QUICK RELEASE KNOB
4 1 2003434 BRKT, QUICK RELEASE RETAINER
5 1 2003439 KNOB, QUICK RELEASE
6 1 2003450 SPACER, 3/8ID x 5/80D x 3/4LG STL
7 1 382250155 SCREW, SHSS 1/4 — 20 x 1/4”
8 1 4100109 SCREW, SHCS 1/4 — 20 x 3/4”
9 1 4100153 SCREW, SHCS 8-32 x 3/4”
10 1 4100157 SCREW, SHCS 3/8-24 x 1 1/2"

Figure 3-20, Z-Axis Quick Disconnect Downfeed Nut Block Assembly
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Table 3-1, Casting, Nut Block Part Numbers

CASTING, NUT BLOCK MPIII, P/N 2003421

Kit Part Number

Description

2003131 BRIDGEPORT/MILLPORT
2003132 LILIAN

2003133 SHARP

2003134 ATLAS 3HP

2003135 KONDIA

2003136 JET

2003137 ACER

2003141 LAGUN

2003143 KENT

CASTING, NUT BLK LILIAN 5V, P/N 2003459

Kit Part Number Description
2003138 LILIAN
2003139 ARGO
2003140 ATLAS 4VSQ

CASTING, NUT BLK YCI YCM, P/N 2003491

Kit Part Number

Description

2003142

YCI
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Installing the Quick Disconnect Downfeed Nut Block

NOTE: Align the spindle before beginning the installation procedure

(refer to the machine’s operation reference manual.

The spindle must be removed and the quill drilled and tapped to
install the nut block. Refer to the Machine Tool Reference
manual for instructions.

2.

Using the 10-24 x 7/8” SHCS and 6-32 x 1/4” SHSS, install a
disengage bracket onto the shaft where the power feed transmission
engagement crank was removed previously.

Tighten both screws.

IMPORTANT: Remove and replace one (1) head locking nut at a
time.

3.

Remove one (1) head locking nut and replace it with one (1) 1/2"-13 x
1.75” extension-coupling nut. Leave the washer in place. Continue
on, replacing all four (4) head locking nuts with coupling nuts one at a
time.

NOTE: You may need to add an extra set (4) of washers (Washer, 1/2”

flat, SAE ST ZN) between the machine and the coupling nut (P/N
2003-455, see Figure 3-26, Tightening the Z-Axis Quick
Disconnect Downfeed Casting) to keep the machine from
contacting the casting.

4. Moving in a diagonal sequence (refer to Figure 3-21), tighten each

coupling nut to 25 ft-Ibs of torque.

4——>1

2—3

Figure 3-21, Quick Disconnect Downfeed Diagonal Sequence
Following the same sequence, tighten all four nuts to 50 ft-lbs of
torque.

Place an alignment bushing into the lower hole located on the
machine’s head casting.

IMPORTANT: The following procedure requires drilling and
tapping of the quill. Remember the quill is part of the machine
and not easily replaced.

Remove the quick release knob from the nut block assembly. Refer
to Figure 3-22, Quick Disconnect Downfeed Quick Release Knob.
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8. Remove the spindle. Keep the quill lock tight enough to prevent the
quill from coming out of the machine. Ensure that the mounting hole
for the nut block is positioned below the metal sleeve of the quill.

9. Using the 3/8"-24 x 1-1/2" SHCS lightly, install the nut block assembly
onto the quill through the top hole of the nut block.

NOTE: Check the nut block does not touch the sleeve of the quill.

10. Mount the magnetic indicator base and dial indicator onto the
machine’s table near the nut bloc).

11. Position the indicator so that it touches the inside of the nut block’s
center bore on the left or right side, near the top).

12. Set the indicator to “0".

13. Lock the quill, and then lower the table until the indicator is near the
bottom of the bore.

14. If the deviation is less than £0.001", proceed to Step 15.

If the deviation is £0.001” or greater, adjust the nut block as follows:

¢ Using an adjustable wrench, rotate the nut block clockwise or
counter-clockwise until the indicator reads approximately “0”.

e Raise the table until the dial indicator is near the top of the bore.

e Set the dial indicator to “0”.

e Lower the table and recheck the nut block’s alignment. If the
deviation is less than +£0.001", proceed to Step 17. If the deviation
is £0.001" or greater, adjust the nut block again.

15. Remove the Engage/Disengage mechanism.

16. Transfer punch the quill at the bottom hole of the nut block).

17. Lock the quill in place and remove the nut block.

18. Drill and tap for a 1/4-20 x 3/4” SHCS into the quill.

NOTE: Some kits require 5/16-24 x 3/4” SHCS.

19. Remove any chips from inside and outside of the quill.

20. Test fit the nut block with both mounting screws. Ensure the screws
do not protrude into the spindle bore. Remove each screw and
grind to length as required. Remove the nut block from the quill.

21. Reinstall the spindle into the quill.
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22.

23.

24.

25.

26.

27.

28.

29.

30.

A drive nut must be fit between the top-mounting hole of the nut block
and counter bore of the quill. The depth of the counter bore of the
quill may vary. Grinding or filling the drive key to correct size may be
necessary so it does not prevent the two from seating properly.

Apply Loctite onto the threads of the 3/8-24 x 1-1/2” SHCS & 1/4-20 x
3/4” or 5/16-24 x 3/4” SHCS.

Install the nut block on the quill with both screws and Loctite® 242®.

Important: Carefully read the MSDS sheet(s) before using
Loctite® 242® thread lock.

Torque 3/8-24 x 1-1/2" SHCS screws to 30 ft-lIbs, 1/4-20 x3/4”
9 ft-Ibs (108 in-lbs) 5/16-24 x 3/4” 15 ft-lbs of torques. Repeat steps
10-14 to align the nut block.

Re-install the Engage/Disengage mechanism. Repeat steps 10-14 to
align the nut block.

Insert the ballscrew into the nut block from the top.

Tighten the screws of the Engage/Disengage mechanism until the
heads of the screws are flush with the plate).

Install the quick release knob on to the nut block, aligning the set
screw with the flat surface on the on the shaft of the nut block. Refer
to Figure 3-22, Quick Disconnect Downfeed Quick Release Knob.

Remove the plug from the ballscrew nut and install the grease fitting.

NOTE: Place the plug in a secure location for use later on during the
installation procedure.

Install for the Z-axis ballscrew is now complete.
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Parts List
ITEM QTY NAME DESCRIPTION
1 2003439 KNOB, QUICK RELEASE
2 382250155 SCREW, SHSS 1/4-20 x 1/4”

Figure 3-22, Quick Disconnect Downfeed Quick Release Knob
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Installing the Z-Axis Quick Disconnect Downfeed Motor Casting

You will need the following components:

1.

Z-axis casting assembly

Lower the nut block to the bottom of the quill travel.

Remove the front cover, top cover, and belt from the Z-axis motor
casing. Place them in a safe and convenient location for later on

during the installation.

Position the ballscrew approximately 3.5 inches from the top of the
ballscrew nut.

Position the bottom and them the top of the Z-axis casting over the
ballscrew).

NOTE: If necessary, turn the ballscrew to allow enough room for the
casting.

Raise the quill until the top of the ballscrew shaft seats into the top
bearings.

Install the 3/8”-16 x 2" HHCS through the bottom hole on the casting
and into the alignment bushing you installed in the machine head
casting.

Secure the bottom of the 3/8"-16 x2” HHCS with a washer and 3/8”
hex nut. Tighten nut so it is finger tight. The casting must remain free
to move. Refer to Figure 3-23, Z-Axis Quick Disconnect Downfeed
Motor Casting.
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\ The bushing
goes into the

machine head

casting.
BOTTOM VIEW MOTORCAST
Parts List
ITEM QTY NAME DESCRIPTION
1 1 4100151 SCREW, HHCS 3/8 -16 X 2"
2 1 2003438 BUSHING, LOCATING
3 1 4160113 WASHER, 3/8 FLAT SAE ST ZN
4 1 4150107 NUT, HEX 3/8 STEEL GRADE 5 ZN
Figure 3-23, Z-Axis Quick Disconnect Downfeed Motor Casting
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Installing the Quick Disconnect Downfeed Lower Radial Bearing

You will need the following components:

Radial bearing

Lower bearing retainer

Z-axis locknut torque tool, P/N 2003-7447 (available from ANILAM)
Spanner nut

Place the radial bearing into the lower bearing retainer. Refer to
Figure 3-24, Quick Disconnect Downfeed Lower Radial Bearing.

Position the lower bearing retainer and radial bearing into the bottom
of the ballscrew shaft.

Using four (4) 10-32 x 3/4” SHCS, attach the lower bearing retainer
and radial bearing onto the Z-axis casting.

NOTE: Do not tighten the four (4) 10-32 x 3/4” SHCS until instructed to

do so.

Lower the quill until the ballscrew shaft bottoms out.
Tighten all four (4) 10-32 x 3/4” SHCS to 60 in-lbs of torque.

Using the quill handle, position the ballscrew nut 1/4” from the top of
the ballscrew travel.

Install the spanner nut onto the ballscrew shaft. Refer to
Figure 3-25, Quick Disconnect Downfeed Spanner Nut onto
Ballscrew Shaft.

Place a locknut torque tool over the locknut.
Place the torque wrench and 3/4” open-end crowfoot wrench onto the

locknut torque tool. Use a 9/16” wrench to hold the bottom of the
ballscrew.

10. While holding the ballscrew in place, tighten the locknut to 30 ft-Ibs of

torque.
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Parts List
ITEM QTY NAME DESCRIPTION
1 1 Refer to Table 3-2, Casting, Z-Axis CASTING, Z-AXIS
Quick Disconnect Downfeed Part
Numbers.
2 1 2003416 BEARING, RADIAL 201
2003413 BEARING RETAINER, Z-AXIS LOWER
4 4 385206104 SCREW, SHCS 10-32 X 3/4”

Figure 3-24, Quick Disconnect Downfeed Lower Radial Bearing
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Table 3-2, Casting, Z-Axis Quick Disconnect Downfeed Part Numbers

CASTING, Z-Axis
Part Number Description
2003391 BRIDGEPORT/MILLPORT
2003465 ACER
2003466 ARGO
2003462 ATLAS 2VS and 3VS
2003486 ATLAS 4VSQ
2003464 JET
2003460 KENT
2003463 KONDIA
2003467 LAGUN
2003460 LILIAN 3HP
2003461 LILIAN 5VH
2003391 SHARP
2003468 YCI, YCM
3-50 All rights reserved. Subject to change without notice.
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Parts List
ITEM QTY NAME DESCRIPTION
1 1 2003443 NUT, SPANNER

Figure 3-25, Quick Disconnect Downfeed Spanner Nut onto Ballscrew Shaft
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Tightening the Z-Axis Quick Disconnect Downfeed Casting

You will need the following components:

1.

10.
11.

12.

13.

14.
15.

0.125” square x 1" key
Ballscrew pulley

Insert four (4) 1/2"-12 x 2" HHCS (with 1/2” washers) through the
Z-axis casting.

Place four (4) 1/2” washers and 1/2"-12 hex nuts onto the end of the
HHMS into the four coupling nuts. Refer to Figure 3-26, Tightening
the Z-Axis Quick Disconnect Downfeed Casting.

Run the quill from the bottom of casting to the top. This will align the
casting.

Position a magnetic indicator base and dial indicator on the table near
the left sided of the motor casting.

Position another magnetic indicator base and dial indicator on the
table near the right side of the motor casting.

Position the table so that both dial indicators touch the front of the
casting near the two upper holes.

Set both dial indicators to “0".

Tighten the upper two (2) 1/2"-12 x 2" HHCS and hex nuts to lock the
top of the casting into position. As you tighten the hex nuts, ensure
the at that each dial indicator maintains its “0” setting (£0.001").

Lower the table until the dial indicators are positioned near the lower
two (2) holes of the casting.

Set both dial indicators to “0”.

Tighten the lower two (2) HHCS and hex nuts to lock the bottom of the
casting into position. As you tighten the hex nuts, ensure that each
dial indicator maintains its “0” setting (£0.001").

Use two wrenches to tighten the screw and nut at the bottom of the
casting.

Recheck the quill movement, if binding or noticeable variations in
resistance to movement occurs, and then the casting is not properly
aligned. Loosen the four (4) mounting bolts and the 1/2"-12 x 2”
HHCS, then repeat the above procedure.

Remove the dial indicators from the table.

Install the square key into the slot located at the top of the ballscrew
shaft. Refer to Figure 3-27, Install Quick Disconnect Downfeed
Ballscrew Pulley.
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16. Install the ballscrew pulley on to the top of the ballscrew shaft,
keeping the slot on the pulley aligned with square key.

17. Tighten the two (2) set screws that are located on the pulley.

NOTE: If necessary, remove the oil cap fitting from the head casting
before installing the pulley.

|NOTE: Re-install the oil cap fitting if it was removed.

Installation of the Z-axis casting is now complete.

IMPORTANT: If you have the ANILAM system with optional Z-axis
Linear Encoder instead of the Rotary Encoder, use the section
“Installing the Quick Disconnect Downfeed Linear Encoder” located
in the back of this section instead of this section for installation.

(-

[

TIGHTCASTING

REAR VIEW
Parts List
ITEM QTY NAME DESCRIPTION
1 4 2003456 SCREW, HHCS 1/2 - 12 x 2"
2 8 4160114 WASHER, 1/2" FLAT SAE ST ZN
3 4 2003455 NUT, HEX 1/2 — 12 CLR CHR
4 4 2003452 STANDOFF, 1/2 - 12 x 1 1/2" F-F STEEL

Figure 3-26, Tightening the Z-Axis Quick Disconnect Downfeed Casting
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Parts List
ITEM QTY NAME DESCRIPTION
1 2003417 PULLEY, 5MM HTD x 15MM x 0.406
2 4180121 KEY, 0.125 SQUARE x 1”

Figure 3-27, Install Quick Disconnect Downfeed Ballscrew Pulley
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Installing the Quick Disconnect Downfeed Limit Switches

You will need the following components:

o Upper and lower limit switches

o Engagement limit switch bracket
o 1/4” cable clamps (2)

¢ Adhesive nylon wire clips (3)

Installing the Quick Disconnect Downfeed Upper and Lower Limit Switches

1. Remove the quick release knob from the nut block. Refer to
Figure 3-22, Quick Disconnect Downfeed Quick Release Knob.

2. Using four (4) 4-40 X 1/4” PHMS, attach the upper and lower limit
switches to the motor casing. Refer to Figure 3-28, Quick
Disconnect Downfeed Upper and Lower Limit Switches.

NOTE: Do not tighten the four (4) 4-40 X 1/4” PHMS until instructed to
do so

2. Adjust the upper and lower switches until they make contact with the
nut block (move the spindle as needed). This should be within
approximately 1/16” to 1/8” inside the nut block’s upper and lower
maximum travel.

3. Adjust both switches until you hear them “click.”

4. Tighten all four PHMS.

Installing the Quick Disconnect Downfeed Engagement Limit Switch and Harness

1. Using two (2) 6-32 x 1/4” SHCS, attach the engagement limit switch
bracket to the top of the engagement block. Refer to Figure 3-29,
Z-Axis Quick Disconnect Downfeed Engagement Limit Switch.
The switch is hard wired into the limit switch harness, P/N 36000385.

NOTE: Do not tighten the two (2) 6-32 x 1/4” SHCS until instructed to
do so

2. Turn the quick release knob clockwise until the engagement block is
closed. Referto Figure 3-22, Quick Disconnect Downfeed Quick
Release Knob.

3. Adjust the engagement limit switch unit the hear it “click.”

4. Tighten the two (2) 6-32 x 1/4” SHCS
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Parts List
ITEM | QTY NAME DESCRIPTION
1 2 2003435 BRKT, LIMIT SWITCH
2 2 2003436 SWITCH, SUBMINIATURE ROLLER
3 1 34000186 SCREW, PHMS 6-32 x 3/8"
4 4 387530120 SCREW, PHMS 4-40 x 1/4”
5 6 4100152 SCREW, PHMS 2-56 x 1/2"
6 6 4150108 NUT, HEX 2-56 Z_PL CLR CHR
7 1 4180131 CLAMP, 1/4 CABLE
8 1 4180128 BUSHING, STRAIN RELIEF STR THRU
Figure 3-28, Z-Axis Quick Disconnect Downfeed Upper and Lower Limit Switches
3-56 All rights reserved. Subject to change without notice.
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Parts List
ITEM QTY NAME DESCRIPTION
1 1 2003448 SWITCH, SPDT ROLLER SLDR TAB
2 1 2003449 BRKT, SWITCH BALL NUT
3 2 4100159 SCREW, SHCS 6-32 x 1/4”
4 1 4180135 CLAMP, J-TYPE JUMPER
5 6 4100152 SCREW, PHMS 2-56 x 1/2"
6 6 4150108 NUT, HEX 2-56 Z_PL CLR CHR

Figure 3-29, Z-Axis Quick Disconnect Downfeed Engagement Limit Switch
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Connecting the Quick Disconnect Downfeed Limit Switches

1.

Connect the yellow limit switch wire to the bottom terminal on the
lower limit switch. Refer to Table 3-3, Quick Disconnect Downfeed
Limit Switch Pinout, Figure 3-30, Z-Axis Quick Disconnect
Downfeed Linear Encoder Harness Wiring, and Figure 3-31,
Z-Axis Quick Disconnect Downfeed Rotary Encoder Harness
Wiring.

Connect the violet limit switch wire to the top terminal on the upper
limit switch.

Connect the black jumper to the top terminal on the lower limit switch
and to the bottom terminal on the upper limit switch.

Check that the inside surface of the motor casting is clean.

Secure the engagement limit switch cable with a 1/4” cable clamp to
the inside of the casting using a 6-32 PHMS. Cable is marked with
the location of the clip. Attach P-clip to right side of casting with the
cable away from the face of the casting.

Place the strain relief bushing around the limit switch cable, at the end
of the heat shrink.

Close the strain relief bushing to secure the cable. Slide the strain
relief bushing and cable into the slot located on the left side of the
Z-axis casting. Make sure the flat sides of the bushing are placed
vertically into the slot.

Finish routing the limit switch cable and the limit switch wires. Secure
them with adhesive clamps.

NOTE: Check that the cables are positioned so that they do not

interfere with the motor casting or any moving parts.
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Table 3-3, Quick Disconnect Downfeed Limit Switches Pinout

Pin Color Signal
1 ORG Engagement LS
2 WHT A+ 1O 6
3 BLU Engagement LS (+24 VDC) 88
4 GRN |B+ 00
5 |viOL | Upper Limit Switch (LS) 5{0C Jo
6 BLK 5V COM
7 RED |+5V
8 BRN  |z+
9 YEL Lower Limit Switch (LS)
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=
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WIRINGLE
Secure harness

with TY-WRAP here.

Figure 3-30, Z-Axis Quick Disconnect Downfeed Linear Encoder Harness Wiring
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Orange wire
(solder)

Blue wire
(solder)

|___— Violet wire

| Upper
Limit Switch

Engagement
Limit Switch

Black wire
(jumper)

— 1/4" cable clamp

Lower
Limit Switch

Yellow wire

|
|
.
T —
A\ J

Secure harness
with TY-WRAP here. WIRINGRE

Adhesive
clamp

Figure 3-31, Z-Axis Quick Disconnect Downfeed Rotary Encoder Harness Wiring
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Lubricating the Quick Disconnect Downfeed Ballscrew

You will need the following components:
e Grease gun
¢ High-quality lithium, soap-based grease

1. If necessary, remove the quick release knob from the nut block
assembly. Refer to Figure 3-22, Quick Disconnect Downfeed
Quick Release Knob.

2. Place the tip of the grease gun into the grease fitting on the ballscrew
nut. Refer to Figure 3-19, Z-Axis Quick Disconnect Downfeed
Ballscrew Assembly and Figure 3-32.

3. Added grease until it begins to escape from the ballscrew nut seals.

NOTE: Excessive grease could cause friction on the ballscrew. Under
normal operating conditions, the ballscrew should be checked
every 200 hours of operation to ensure that it is receiving
adequate lubrication.

4. Remove the grease fitting from the ballscrew nut. Store it in a secure
location for use the next time the ballscrew needs lubrication.

5. Reinstall the plug that was removed from the ballscrew nut.
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GREASEFIT

Figure 3-32, Quick Disconnect Downfeed Grease Fitting
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Quick Disconnect Downfeed Reference Pointer Installation

You will need the following components:

SCREW, BHCS #10-32 4| ®

Home Reference Pointer

10-32 BHCS

10-32 Allen wrench

Remove the quick release knob from the nut block assembly (if it was

not already removed). Refer to Figure 3-22, Quick Disconnect
Downfeed Quick Release Knob.

Place the pointer over the threaded hole of the nut block assembly.
Ensure the arrow is pointing in the direction shown. Refer to
Figure 3-33.

Use one (1) 10-32 BHCS to attach the pointer to the nut block
assembly.

POINTER —

REFPOINT

DETAIL A
SCALE 1:1

Figure 3-33, Z-Axis Quick Disconnect Downfeed Reference Pointer

3-62

All rights reserved. Subject to change without notice.
November 2009



Kit CNC Installation

ANILAM

P/N 70000500F - Installation Procedures

Installing the Z-axis Quick Disconnect Downfeed Motor Assembly

You will need the following components:

Front cover

Quick release knob (removed previously)
Top cover

Z-axis motor assembly

1. Remove the quick release knob from the nut block assembly (if it was
not removed already). Refer to Figure 3-22, Quick Disconnect
Downfeed Quick Release Knob.

2. Install the front cover using five (5) 10-32 x 1/2" SHCS. Refer to
Figure 3-34, Quick Disconnect Downfeed Front Cover.

3. Attach the quick release knob to the nut block assembly (be sure to
align the set screw with the flat surface on the shaft of the nut block).

4. Place the top cover onto the Z-axis casting. Refer to Figure 3-35,
Quick Disconnect Downfeed Top Cover.

5. Insert a 10-32 x 1/2" SHCS into the left front hole on the top cover.

Do not tighten the SHCS until instructed to do so.

6. Position the motor assembly onto the top cover. Refer to
Figure 3-36, Quick Disconnect Downfeed Motor Assembly.

7. Attach the motor assembly to the cover by installing one (1) 5/167-18 x
3/4” SHCS and 5/16” lock washer into the right front hole on the motor
assembly. Do not tighten the SHCS until instructed to do so.

8. Swing the right end of the top cover forwarded to expose the inside of
the Z-axis casting.

9. Position one end of the belt onto the motor pulley.

10. Position the opposite end of the belt onto the ballscrew pulley.

11. Align the top cover with the motor casting. Secure the cover with five
(5) 10-32 x 1/2” SHCS.

12. Install the remaining three (3) 5/16"-18 x 3/4” SHCS onto the motor
assembly.

13. While applying side pressure to the motor assembly, tighten all four
(4) 5/16"-18 x 3/4” SHCS to 15 ft-Ibs of torque.
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Parts List
ITEM QTY NAME DESCRIPTION
4100155 SCREW, SHCS 10-32 x 1/2”
2013393 FRONT COVER ASSEMBLY

Figure 3-34, Quick Disconnect Downfeed Front Cover
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Parts List
ITEM QTY NAME DESCRIPTION
1 6 4100155 SCREW, SHCS 10-32 x 1/2”
2 1 2003437 BELT, 15MM W x 565mm L x 5MM HTD

Figure 3-35, Quick Disconnect Downfeed Top Cover
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MOTORA
BOTTOM VIEW
Parts List
ITEM QTY NAME DESCRIPTION

1 1 2003476 CASTING, COVER KONDIA DBR
2 4 385004163 SCREW, SHCS 5/16-18 x 3/4"
3 4 385004304 WASHER, FLAT 0.341ID x 0.690D x 0.06 THK
4 1 67201311 BRKT, MOTOR MOUNT ADAPTOR
5 1 Depends on your specific order Z-AXIS MOTOR ASSEMBLY
6 4 86100234 SCREW, FHCS 8MM x 25MM

Figure 3-36, Quick Disconnect Downfeed Motor Assembly
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Relocating the Quick Disconnect Downfeed High/Low Range Switch

You will need the following components:

@\D_e m’*il]‘""

High/low range switch bracket
High/low range switch (removed previously)
Wire (optional)

Using two (2) 10-32 x 1/2” SHCS, install the high/low range switch
bracket onto the left side of the motor casting. Refer to Figure 3-37.

Check that the spindle motor is disconnected from its power source.

Using (2) 10-24 x 3/8” PHMS, install the high/low range switch onto
the bracket.

If necessary, re-wire the switch using the supplied cable.
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Parts List
ITEM QTY NAME DESCRIPTION
1 1 2003419 BRKT, SWITCH HOLDER
4100155 SCREW, SHCS 10-32 x 1/2"

Figure 3-37, Quick Disconnect Downfeed High/Low Range Switch Bracket
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Installing the Quick Disconnect Downfeed Linear Encoder
You will need the following components:

ANILAM linear encoder

Loctite® 242® thread lock and MSDS information sheets
Reading head bracket

Strain relief bushing

Important: Carefully read the MSDS sheet(s) before using Loctite®
242® thread lock.

1.
2.

10.

11.

12.

13.
14.

Apply Loctite to the threads of two (2) 8-32 x 3/8” BHCS

Using the two (2) 8-32 x 3/8” BHCS, install the reading head bracket
flush with the front edge of the nut block. Refer to Figure 3-38, Quick
Disconnect Downfeed Reader Head Mounting Bracket.

Place the linear encoder inside the Z-axis casting. Position the linear
encoder so that the top is flush with the top of the Z-axis casting.

Apply Loctite to the threads of two (2) M4 x 6 mm SHSS.

Place the two (2) M4 x 6 mm SHSS into the holes located on the left
side of the Z-axis casting. Refer to Figure 3-39, Z-Axis Quick
Disconnect Downfeed Casting Hardware.

Tighten both M4 x 6 mm SHSS.
Apply Loctite to the threads of three (3) M3 x 8 mm SHSS.

Install the three (3) M3 x8 SHSS into the reading had. Adjust the
screws so that they just touch the reading head bracket. Refer to
Figure 3-40, Quick Disconnect Downfeed Reader Head Mounting
Screws.

Apply Loctite to the threads of two (2) 8-32 x 3/4” SHCH low head
Screws.

Using the two 8-32 x 3/4” SHCH low head screws, attach the reading
head to the reading head bracket.

Tighten both screws.

Remove the two (2) alignment brackets from the reading heading
head by sliding them away from the reading head and twisting them
90°.

Connect the linear encoder to the harness, P/N 36000385.

Use TY wraps and adhesive anchors to secure the cabling away from
moving parts as shown in Figure 3-30, Z-Axis Quick Disconnect
Downfeed Linear Encoder Harness Wiring and

Figure 3-31, Z-Axis Quick Disconnect Downfeed Rotary Encoder
Harness Wiring.
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Parts List

ITEM QTY

NAME

DESCRIPTION

1 1 2003431

BRKT, READING HEAD

385032105

SCREW, BHCS 8-32 x 3/8”

Figure 3-38, Quick Disconnect Downfeed Reader Head Mounting Bracket
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Parts List
ITEM QTY NAME DESCRIPTION
1 385101103 SCREW, SHSS M4 x 6MM
2 85900009 TY-ANCHOR

Figure 3-39, Z-Axis Quick Disconnect Downfeed Casting Hardware
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Parts List
ITEM QTY NAME DESCRIPTION
1 1 XXXXXX ENC150, 1 MICRON LINEAR ENCODER
2 3 380306174 HEXAGON SOCKET SET SCREW
3 2 4100130 SCREW, SHCS 8-32 x 3/4” LOW HEAD
4 1 4180131 CLAMP, 1/4 CABLE
5 1 380306175 SCREW, PHMS-PH M3 X 6MM

Figure 3-40, Quick Disconnect Downfeed Reader Head Mounting Screws
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Servo Cabinet Installation
Objective:

0 To attach the servo cabinet to the right side of the column.

Tools:
5/16 Drill Allen wrenches
3/8-16 Tap Adjustable wrench
Hammer Level
Center punches

Parts:
Part Number Description
31901070 |Ground Harness, Dual Box
66100118 |Flat Washer, 3/8”
66100303 |Hex Nut, #3/8-16
66100728 |Soc Head Cap Machine Screw, 3/8-16 x 1-1/4”
66100745 |Soc Head Set Screw, 1/4-20 x 1”
85600013 |Spacer, 1.25" x 0.75" x 0.44"
85600058 |Spacer, 1/8”
86100576 |Hex Soc Machine Screw, 3/8-16 x 2-1/2"
86100580 |Hex Soc Cap Machine Screw, 3/8-16 x 1-1/2"
86300174 |Lock Washer, #3/8” Split
86300203 |Flat Washer, 3/8”
Procedure:

This procedure requires hardware found in Mounting Kit, P/N 32500328.

NOTE: An assortment of spacers is provided to accommodate different
machines.

NOTE: You will install the grounding harness, P/N 31901070, during this
procedure.

1. Center punch two locations, both 10-1/2 inches from the floor. The
first location must be 5-1/2 inches from the front knee ways; the other
location must be 15-1/2 inches from the front knee ways. (Holes must
be 10 inches apart).

NOTE: Itisimportant to be at least 5-1/2 inches away from the front
knee ways so that the servo cabinet does not interfere with free

travel of the table.
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10.

Tooth Washer

Drill and tap 3/8-16 at the two punched locations.

Install two 3/8-16 x 1-1/4-inch Allen screws, P/N 86100580, two
3/8 washers, P/N 86300174, two flat washers, P/N 86300203, and
1/8-inch spacers, P/N 85600058.

Install screw to the base of the machine to a depth of approximately
1/4". Leave the bolts loose enough to allow the tabs of the servo
cabinet to slide between the outside washer and the front face of the
spacer.

Locate the servo cabinet. The servo cabinet has a red ON/OFF
disconnect on the front of the cabinet.

Unfasten the four thumbscrews on the bottom of the servo cabinet,
and remove the filter assembly. This is required to gain access to the
mounting tabs.

Lift the servo cabinet onto the bottom bolts, allowing the tabs on the
bottom of the servo cabinet to slide between the front face of the
spacer and the washer on the 3/8-inch Allen screw.

Verify that the left side of the servo cabinet does not stick out past the
knee ways of the column.

Bring the top of the servo cabinet toward the side of the machine until
the cabinet is level. Transfer the top holes to the machine. Remove
the box. Drill and tap holes to 3/8-16.

Refer to Figure 2-1, Central Grounding Buss Bar (Servo
Enclosure), Figure 3-41, and Figure 3-42, Installing the Grounding
Harness on the Rear of the Machine. For an optimal ground
connection, remove a 1/8-inch ring of paint on the machine around the
right (rear) hole just tapped.

/ 6" Braided Cable

Mounting

Ear AN M Tooth

Washer

«-- Mj Bolt

Washer

tSpacers_f Servo Cabinet ‘

33RETRO2

Figure 3-41, Installing the Grounding Harness on the Enclosure
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Install Lug to Install Lug to
Servo Cabinet Rear of Machine

6" Braided Cable

Remove Paint
1/8" Around Hole On Machine
Rear Of Machine

]

\ Y
— THo ——T———  Grounding

Harness

Servo Cabinet ————»
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Figure 3-42, Installing the Grounding Harness on the Rear of the Machine

11.

12.

Level and square the servo cabinet using the 1/4-20 set screws.
Transfer punch two locations through the top spacer.

Lift the servo cabinet back onto the bottom spacers. Attach the top of
the cabinet to the machine base with two 3/8-16 x 1-1/2” Allen screws,
P/N 86100576, two lock washers, P/N 86300174, two 3/8” flat
washers, P/N 86300203, and the proper combination of spacers to
keep the cabinet level.

NOTE: For Bridgeport machines, use two spacers, one each, P/Ns

85600058 and 85600013.

13.

14,

15.

16.

17.
18.

Locate two 3/8-16 x 1-1/4” Allen screws, P/N 86100580, two 3/8
washers, P/N 86300174, two flat washers, P/N 86300203, and 1/8”
spacers, P/N 85600058.

Insert two Allen screws and washers through the front of the top
mounting tabs of the servo cabinet.

Place the spacers over the screws from the back of the mounting
tabs. Hold the mounting bar against the spacers so the screws are
through the slots in the mounting bar and attach the bar, using a
washer, lock washer, and nut on each screw. Do not tighten them.

Before installing the last bolt, install the grounding harness lug on the
top-rear mounting ear of the cabinet.

Level and square the servo cabinet and tighten completely.

Reinstall the filter assembly on the bottom of the servo cabinet.
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Console Arm and Console Installation

Objective:

o To attach the console to the right side of the arm. The console-
mounting bracket will be attached to the console arm.

Tools:

Level

Phillips screwdriver

Allen wrench set

Parts:

This procedure requires parts found in the Console Arm Mounting Kit,

P/N 33000844.

Item | Qty [ Part Number Description
2 1 23000185 Yoke, Console Mounting
3 1 23000171 Arm, Machine
4 1 23000187 Block, Leveling
5 1 86600254 Hwr. Knob, 3/8"-16 x 3/4” Stud
6 1 66100118 |Washer, Flat 3/8”
7 2 86100584  [Screw, 3/8"-16 x 3/4” Socket Button HD.
8 2 85600044 Washer, Rubber
9 1 86800109 Handle, Tapped, Adjustable
10 2 86300205 [Washer, Flat, 0.876 x 0.516 x 0.062
11 1 86100975 Bolt, Hex., 1/2"-13 x 3" LG.
12 1 86100976 Bolt, Hex., 3/4"-10 x 3" LG.
13 1 86100977 Bolt, Skt. HD., 5/8"-11 x 3" LG., W/2" X
0.75” Dia. Shoulder
14 4 86100406 Set Screw, 6MM x 20MM Long
Procedure:

NOTE: Mount the console mounting arm so that it does not interfere with
the rotation of the manual quill handle.

1. Locate the Console Arm Mounting Kit, P/N 33000844. This box
contains the console mounting arm, P/N 23000171, the console
mounting yoke, P/N 23000185, one adjustable handle, P/N 86800109,
and the hardware. Refer to Figure 3-43, Console Arm and
Mounting Bracket.
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CONSOLE ARM

Figure 3-43, Console Arm and Mounting Bracket

. Attach the leveling block, using the bolt with the appropriate thread:

P/N 86100976 or P/N 861000977. Ensure the leveling block,
P/N 23000187, is level and square. Tighten completely using the four
set screws, P/N 86100406.

Locate one P/N 86100975 bolt, two flat washers, P/N 86300205, and
one adjustable handle, P/N 86800109.

Insert the console mounting arm between the tabs of the mounting
bracket.

Insert the P/N 86100975 bolt from the top through the bottom of the
bracket, with the threads facing down.

Mount the console on the bracket, using the two 3/8” button-head
screws, P/N 86100584, and two washers, P/N 85600044, into the
sides of the console. Install the knob, P/N 86600254, and washer,
P/N 66100118.

Place flat washer, P/N 63000205, on top of the arm, centered on the
hole at the end of the arm.

Lift the console and set it on the mounting arm so that the bolt,
P/N 86100975, goes through the hole.

. Attach the bolt, P/N 86100975,0n the console bracket to the mounting

arm with a lock handle, P/N 86800109, and one flat washer,
P/N 86300205.
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10.

Attach the interconnect cable, P/N 33000852, (hardwired to the
servo box) to the bulkhead connector on the rear panel of the
console. The connector is keyed and can only be inserted when it is
in proper orientation. Refer to Figure 3-55, Console Rear Panel.

11. Lock the retaining latch.

NOTE: Steps 12 and 13 apply only to those consoles that have AC

power cables extending from their rear bottoms. If your console
does not have such a cable, ignore the following steps.

12. Refer to Figure 3-44. The AC power harness, P/N 36000262, cord
from the console into the AC outlet on the servo box.

13. Secure cable with tie wraps.

Top of Servo Box

!

OO

9

O

ACPOWER

AC Power
Cable Extends

Plug the AC power cord from
the console into AC
outlet on the Servo Box.

€

Side of Servo Box

Figure

Servo Box
——___ Gland Panel

3-44, Monitor AC Power Connection
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Spindle Motor Wiring

3000M-2X

3000M-3X

3000M-3X

Objective:

o To replace the existing spindle motor wiring.

Tools:

Electric tape

Phillips screwdriver

Flat screwdriver

Parts:

Part Number Description

31900425 Spindle harness

Procedure:

NOTE: There are two holes provided in the top-rear of the servo cabinet
for incoming and outgoing three-phase power.

Refer to Table 3-4 for wiring directions.

Table 3-4, Wiring the Spindle Moto

r

Type of Cabinet Being Installed

Wiring Directions

3000M 2-axis servo cabinet

Additional wiring may be necessary
depending on control configuration

3000M 3-axis servo cabinet with
no M-functions

The harness will be wired to the
drum switch. The spindle motor
cable used is P/N 31900423.

3000M 3-axis servo cabinet with
M-functions

The harness will be wired directly to
the spindle motor, and the drum
switch should be removed. The
spindle motor cable used is P/N
31900425.

1. For systems without M-functions,

wire the spindle motor as follows:

o Take the existing 4-conductor cable assembly leading out of the
drum switch to T1, T2, and T3 of the three-phase contactor in the

servo box.

o Wire the incoming three-phase power to the top side of the
disconnect switch as shown in Figure 3-45, Spindle Motor
Configuration Without M-Function and Figure 3-46, Spindle
Motor Configuration With M-Function.

o Attach all grounds to the cent

ral ground buss bar.
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Incoming
3-Phase Power Motor

Central Ground
Buss Bar

Drum Switch
Disconnect Switch
K\A;
O 000
‘1 O — e 0000 T
L— Contactor

Servo Box
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Figure 3-45, Spindle Motor Configuration Without M-Function
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Figure 3-46, Spindle Motor Configuration With M-Function
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2. For
a

systems with M-functions, wire the spindle motor as follows:

Remove the assembly, all existing motor wiring, and reversing
switch from the machine. Replace them with the spindle harness,
P/N 31900425. Insert the end of the harness with the 90°
connector into the junction box on the body of the spindle motor
and install it.

NOTE:

The ends of the cable have one straight and one DE-9
connector. The DE-9 connector usually is attached to the drum
switch or the motor, but you can use either end.

3. For

Attach the ground wire from the spindle harness to the existing
ground wire site.

Attach the incoming three-phase power leads to the appropriate
leads, as specified by the manufacturer.

Install the unterminated end of the harness in the upper right rear
hole of the servo cabinet. Secure the harness with the connector.

Connect the three-phase power leads to the three terminals
located above the thermal overload. Attach the ground wire to
the central ground buss bar located beneath the fuse block.

Attach the incoming three-phase power to the three top right
terminals of the disconnect switch.

systems with coolant pumps, wire the coolant pump as follows:

Remove the existing wiring from the pump, and attach the coolant
pump harness, P/N 31900426, to the electrical junction box on the
coolant pump.

Connect the coolant pump harness as specified by the
manufacturer.

Insert the opposite end of the harness into one of the lower holes
on the servo cabinet.

Secure the Sealtite connector and connect wires to the coolant
contactor T1, T2, and T3.
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System Cabling

Objective:
o To attach the motor cables to the servo cabinet.
o To install the limit switch cables and console to the servo box
interface cable.
o To attach tie-wrap anchors to the ram of the machine.
Tools:
#21 Drill Center punch
10-32 Tap Phillips screwdriver
Hammer Metric Allen wrenches
Parts:
Part Number Description
33000130 Z Limit Switch Cable
39000935 Z-Axis Motor with Cable
85900003 Tie-Wrap Anchors
85900006 Tie-Wraps, 15-1/2”
86100305 Phillips Head Screws, 10-32 x 1/4”
Procedure:

Parts required for this procedure can be found in X- and Y-Axis Limit
Switch Kit, P/N 33000127.

Refer to the appropriate drawing from the Drawing Package at the end of
this manual. For 2-axis systems, refer to 3000M Two-Axis Standard and
DLX-CE Drawing Package, P/N 70000595. For 3-axis systems, refer to

3000M Three- and Four-Axis Standard and DLX Drawing Package, P/N

70000596.

1.

Locate the tie-wrap anchors, P/N 85900003, and the 10-32 x 1/4”
Phillips head screws, P/N 86100305.

On the left side of the ram along the center, punch three locations 10
inches apart.

Drill and tap 10-32 x 1/2” deep at the punched locations.

Use the Phillips head screws, P/N 86100305, in the punched
locations, and attach the tie-wrap anchors to the ram.

Locate the Z-axis motor with cable, P/N 37000233.

Screw the straight end of the cable to the labeled Z-axis connector on
the bottom of the servo cabinet.

Locate the black 15-1/2-inch tie-wraps, P/N 85900006.
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8.

9.

10.

X-AXIS

E

Arrange the Z-axis motor cable, the Z limit switch, and the spindle
motor cable neatly along the left side of the ram. Attach them to the
ram using the tie-wraps and tie-wrap anchors. Leave enough cable to
allow the head of the machine to be rotated.

Insert the Z limit switch cable, P/N 33000130, into the hole in the
bottom of the servo cabinet.

Refer to Figure 3-47. Remove the metal 1/2” NPT nut from the X and
Y limit switch cable.

11.

12.

13.

14.

15.

16.

17.

18.

X" LABELS

“Y" LABELS

Figure 3-47, X and Y Limit Switch Harness Assembly

Connect the red and black Z-axis leads to screw terminals 7 and 8 of
terminal block 14 of the servo control board.

Insert the X and Y limit switch cable into the hole in the servo cabinet
behind the Y-axis motor connector. Secure the connection.

Connect the red and black X-axis leads to screw terminals 3 and 4 of
terminal block 14 of the servo control board.

Connect the red and black Y-axis leads to screw terminals 5 and 6 of
terminal block 14 of the servo control board.

Locate the Y-axis motor assembly with attached cable, P/N
39000535.

Screw the end to the Y-axis connector in the bottom of the servo
cabinet. The Y-axis connector is labeled on the inside of the servo
cabinet.

Locate the X-axis motor assembly with attached cable, P/N
37000231.

Screw the end to the X-axis connector in the bottom of the servo
cabinet. The X-axis connector is labeled inside the servo cabinet.

NOTE: The standard motor connections and fittings for the U-axis are

identical to the X, Y, and Z-axes.
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Servo Cabinet Wiring
Objective:
o To wire the servo cabinet.

Tools:

Small flat screwdriver Phillips screwdriver

Procedure:

Refer either to the 3000M Two-Axis Standard and DLX-CE Drawing
Package, P/N 70000595, or 3000M Three- and Four-Axis Standard and
DLX Drawing Package, P/N 70000596, at the back of this manual. Use
the appropriate Drawing Package for your CNC:

For systems without M-functions, use P/N 30200848.
3000M-2X
For systems with M-functions, use P/N 30200849.

For systems without M-functions, use P/N 30200850.
3000M-3X
For systems with M-functions, use P/N 30200851.

Use the wire ways whenever possible.

Refer to Figure 3-45, Spindle Motor Configuration Without
M-Function and Figure 3-46, Spindle Motor Configuration With
M-Function. Route incoming 3-phase power wires to the disconnect
switch and tighten them securely. The ground conductor of the three-
phase cable should be terminated with a ring lug and attached to the
Servo Enclosure Central Ground Buss Bar.

There is a wire way attached to the top of the servo cabinet. Itis
reserved for the incoming three-phase power and the outgoing three-
phase power to the spindle.

Check all of the existing connectors, boards, relays, and wires to ensure
nothing has come loose during shipping.
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Installing the Z-Axis Readout

3000M-2X

Objective:

o To install the Z-Axis Readout.

Tools:

Allen wrenches

6-32 Tap

Hammer

Magnetic base

Transfer punches 0.0005” Indicator

#29 Drill

Parts:

Part Number

Description

20000706

Micron QE-5

67200001

Quill Stop Block

67200751

Mounting Block

67200752

Z-Axis Backer Bar

67200753

Z-Axis Bracket

86100127

Machine Screw, 8-32 x 1” Socket Head

86100141

Machine Screw, 6-32 x 1" Socket Head

86100310

Machine Screw 10-32 x 3/4” Socket Head

86300121

Lock Washer, #8 Split

86300127

Flat Washer, #8 0.31” x 0.187" x 0.03”

Procedure:

Parts required for this procedure are included in the Z-Axis Mounting Kit,

P/N 32500207.

If your system is a two-axis system, the kit will contain a linear encoder
assembly kit for the Z-axis. The linear encoder acts as a digital readout
for the Z-axis and allows you to control tool depth. The linear encoder
displays its measurements in 0.0002” increments (0.0002"/5 micron

resolution).

Unpack the Z-Axis Mounting Kit and place the contents on a clean
workbench. Ensure that all listed parts are included. Refer to
Figure 3-48, Pre-Installation Machine View.
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Quill Feed Selector

Feed Reversing

Knob

Clutch Cover

Micrometer Adj
Nut and Locknut

1.

Quill Stop Knob

Quill Feed

~—— Handle

Quill Lock
Spindle

Figure 3-48, Pre-Installation Machine View

Fit the stop block on the machine. Do not mount the stop block at this
time. Remove the quill stop screw and stop block. You will install a
new quill stop block, P/N 67200001. Remove the ruler (located where
the linear encoder will be mounted). Fit the stop block into its slot on
the machine. The block must have as little side clearance as
possible. You might need to weld the block on one side and regrind it
to fit correctly.

CAUTION: A loose stop block will result in incorrect linear encoder

readings.

2.

Mount the backer bar mounting block, P/N 67200752, to the machine
where the ruler was removed earlier. If necessary, enlarge the tapped
mounting holes.

Mount the stop block using the appropriate screws provided in the kit.
Make sure the two tapped holes in the front face of the block face to
the left.

Start the spindle and check the Z-power feed. The feed engagement
handle should snap to the OFF position when the stop block contacts
the adjustable stop nuts. If the handle does not function properly,
repair it and continue the installation.

Use the provided screws to install the linear encoder backer bar on
the mounting block. Install the reader head mounting bracket on the
front face of the stop block, using two 8-32 x 1/2” socket-head cap
screws, P/N 86100127, provided with the linear encoder kit. Place flat
washers under the screw heads.
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6.

Use the two 10-32 socket-head screws, P/N 86100310, to attach the
backer bar to the front of the backer bar mounting bracket. Refer to
Figure 3-49.

325-207

Figure 3-49, Installing the Z-Axis Mounting Bracket, Linear Encoder Backer Bar, and
Mounting Block

7.

10.

Attach an indicator to the stop block. As you move the quill up and
down its entire travel, indicate the edge of the backer bar. Ensure
that the backer bar’s vertical alignment is parallel to quill travel. Any
misalignment will be visible when the installation is completed. Refer
to Figure 3-50, Aligning the Z-Axis Linear Encoder.

Use two 6-32 x 1" socket head screws, P/N 86100141, provided to
mount the linear encoder on the backer bar. Refer to Figure 3-51,
Installing the Z-Axis Linear Encoder. Indicate the edge of the
scale. Ensure that it is aligned with the quill's vertical travel, £0.002".
Next, indicate the face of the scale to £0.002”".

Place shims behind the backer bar to correct any misalignment.
Remove the indicator base from the reader head bracket.

Move the quill until the bracket is behind the reader head. Locate the
slots on the mounting bracket where the attachment screws secure it
to the stop block. The slots allow extra in-and-out movement to align
the reader head. Place the mounting screws through the holes in the
mounting bracket. Do not tighten them yet. If the screws are
centered in the holes, tighten the mounting bracket to the stop block
with mounting screws. Leave 1/16” of clearance between the back
face of the reader head and the bracket.
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Figure 3-50, Aligning the Z-Axis Linear Encoder
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Figure 3-51, Installing the Z-Axis Linear Encoder

11. Locate a surface for the magnetic base and place it so that the
indicator point rests against the face of the reader head.

12. Locate the three jack screws next to the reader head mounting
screws. Tighten them one at a time. Tighten the first screw until the
indicator reads 0.002. Tighten the next screw until you see movement
(indicator reading changes). Then, back off slightly until the indicator
reads 0.002 again. Perform the same procedure for the third jack
screw.
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13. Tighten the mounting screws to secure the reader head.

CAUTION: Do not over-tighten the screws. Doing so will warp the
head casting. Use 2 ft/lb. of torque.

14. Remove the screws that attach the orange alignment brackets to the
reader head on each end of the head. Slide the brackets away from
the head about 1/2” and turn them sideways to remove them. Set
them aside for future use. If you will be shipping the reader head for
service, replace the screws.

15. Tie-wrap the cable to the machine head. Leave enough slack for free
quill travel. Run the reader head cable along the ram and attach it
with tie-wraps. The cable plugs into the rear end of servo amp
cabinet using a PTO connector.

CAUTION: Do not tie the cable too tightly. Excessive strain could
break the conductors in the cable.

X-and Y-Axis Linear Encoder (Option) Installation

Objective:
o To install the X- and Y-axis linear encoders (option).
Tools: Allen wrenches

Procedure:

NOTE: Perform steps 1 through 6 only if you are retrofitting the linear
encoders option.

Parts required for this procedure are found in Harness Assembly for
Servo Drive Kit, P/N 33000266.

To install the harnesses necessary to use linear encoders, follow the
instructions in the linear encoder installation manual provided with this
manual.

1. Open the servo cabinet normally located on the right side of the
machine (viewed from the front of the machine). Locate the
interconnect plugs labeled X and Y on the right side of the cabinet.

2. Disconnect the two white Molex plugs labeled X and Y from the right
inside of the cabinet.

3. Install the jumper harness, P/N 33000266, through the right wall of the
servo cabinet.

4. Plug the linear encoder cable into the DE9 connector on the rear of
the servo cabinet.

5. Attach the white Molex plug on the X jumper harness to the mating
end of the X harness previously disconnected.

6. Attach the white Molex plug on the Y jumper harness to the mating
end of the Y harness previously disconnected.
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Linear Encoder Connection and Setup
Objective:
0 To connect and setup the linear encoders.

To connect and setup the linear encoders:

1. Locate the X-axis cable and plug it into the X receptacle on the rear of
the servo box. Move the X-axis manually. Look at the X-axis display
to verify that the connection is correct.

2. Locate the Y-axis cable and plug it into the Y receptacle on the rear of
the servo box. Move the Y-axis manually. Look at the Y-axis display
to verify that the connection is correct.

3. Secure all cables properly to prevent damage to the linear encoders
or cables during machine movement.

4. Prior to running the machine, verify the phasing of the scales. Move
the table to the left and the saddle towards the operator. This should
result in a positive motion display for both axes. If not, change the
encoder phase setting. Refer to the 3000M CNC Setup Utility
Manual, P/N 70000499, for details.

5. Inthe Setup Utility, the default configuration is for encoders. Set the
system for scale input, and then set proper resolution, gains, and
phasing. Refer to the 3000M CNC Setup Utility Manual, P/N
70000499, for more details.
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Z- and U-Axis Linear Encoder (Option) Installation

Objective:
0 To install the Z- and U-axis linear encoders (option).

Tools: Allen wrenches

Procedure:

Parts required for this procedure are in the Harness Assembly for Servo
Drive Kit, P/N 33000267. Refer to Figure 3-52.
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Figure 3-52, Harness, Dwg. 33000267

To install the linear encoders, follow the instructions in the linear encoder
installation manual provided along with this manual.

1. Open the servo cabinet normally located on the right side of the
machine (viewed from the front of the machine). Locate the
interconnect plugs labeled Z and U on the right side of the cabinet.

2. Disconnect the two white Molex plugs labeled Z and U from the right
inside of the cabinet.

3. Install the jumper harness, P/N 33000267, through the right wall of the
servo cabinet.

4. Plug the linear encoder cable into the DE9 connector on the rear of
the servo cabinet.

5. Attach the white Molex plugs on the Z jumper harness to the mating
end of the Z harness previously disconnected.

6. Attach the white Molex plugs on the U jumper harness to the mating
end of the U harness previously disconnected.
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Linear Encoder Connection and Setup

Objective:

Q

1.

To connect and setup the linear encoders.

Locate the Z-axis cable, and plug it into the Z receptacle on the rear
of the cabinet. Move the Z-axis manually. Look at the Z-axis display
to verify that the connection is correct.

Locate the U-axis cable, and plug it into the U receptacle on the rear
of the cabinet. Move the U-axis manually. Look at the U-axis display
to verify that the connection is correct.

Route each harness through the provided wireways:
0 Route each harness through the long center wireway.

0 Route each harness from the long center wireway to the wireway
above the servo modules.

0 Route each harness from the wireway above the servo modules
to the wireway down the right side of the servo modules.

Secure all cables properly to prevent damage to the linear encoders
or cables during machine movement.

Prior to running the machine, verify the phasing of the scales. Move
the table to the left and the saddle towards the operator. This should
result in a positive motion display for both axes. If not, change the
encoder phase setting. Refer to the 3000M CNC Setup Utility
Manual, P/N 70000499, for more detalils.

In the Setup Utility, the default configuration is for encoders. Set the
system for scale input, and then set proper resolution, gains, and
phasing. Refer to the 3000M CNC Setup Utility Manual, P/N
70000499, for more details.

All rights reserved. Subject to change without notice. 3-91

November 2009



ANILAM

Kit CNC Installation
P/N 70000500F - Installation Procedures

Coupled Axis (Option) Connection

BLK (COM)

RED (+5 V)

Objective:

0 To connect the coupled axis (option).

Parts:
Part Number Description
33000266 Harness
Procedure:

The control can support one coupled axis. A coupled axis can take the
feedback from a knee, or similar device, to provide correct positioning
depth for the Z-axis. For example, if a knee fitted with a feedback device
is moved in a negative direction, the Z-axis would also move in the same
negative amount of direction to compensate.

Harness 33000266 provides connection for feedback. Refer to
Figure 3-53.

BRN (Z)

% 3
Os6 WHT (A)
O7
30 ] WHT (A)
O GRN (B) —  WHT® | 3
og 4 GRN (B) 2 @ @
— )
r=yervy A 16
— L BLK (coMm| 5 C :
SHLD 6 WIRING SIDE OF CONN

WIRING SIDE

6" PIN PLUG

— 33000266

Figure 3-53, Harness, Dwg. 33000266
1. Connect the Molex connector to the axis labeled R/O (Readout).
2. Mount the DE9 connector through the right cabinet side.

3. Install and route the harness through the provided wireways:
0 Route the harness through the long center wireway.

0 Route the harness from the long center wireway to the wireway
above the servo modules.

0 Route the harness from the wireway above the servo modules to
the wireway on the right side of servo modules.

See the 3000M CNC Motion Setup/Testing Utility, P/N 70000635, for
information on how to configure R/O for coupled axis use.
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Spindle Inverter or External Servo Axes (Option) Connection
Objective:
0 To connect the spindle inverter or external servo axes (option). )

Parts:

Part Number Description
33000098 Cable

Procedure:

Cable 33000098 is available for connection of spindle drives or external
servo axes. See Figure 3-54. The cable is open ended and 8-feet long.
If a longer cable is required, contact ANILAM.

33000098 WHT (A
_\ GRN (B

. BRN (2)

[ SHLD
RED (+5 V
BLK (COM
RED (SIG
BLK (COM

| SHLD

~NOl NN O 00O wWwN

©.00)
QOO
OGO

WIRING SIDE OF 9-PIN
CONN.-IT.1

Figure 3-54, Cable, Dwg. 33000098

See Table 3-5 for DAC command signhal outputs and encoder signal
inputs. DAC output is +10 V DC to —10 V DC; encoder inputs must be 5
V DC, TTL quadrature with zero marker pulse.

Table 3-5, Cable Pinout

Pin Name
WHT (A)
GRN (B)
BRN (2)
RED (SIG)
BLK (COM)
SHLD
SHLD

RED (+5V)
BLK (COM)

OO0 |INOO|W[IN|F
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Vector/Home Switches Connection
Objective:

o To connect the vector/home switches to the SCB and the CAN /O
boards.

Procedure:

The CAN I/0O systems hard code the vector/home switch connection to
node 0. This can be node 0 on the SCB or an individual CAN 1/O
addressed as node 0. Connection is to node 0 only.

Connection of vector/limit switches is hard coded to individual input bit.

See Table 3-6
Table 3-6, CAN I/O Systems Vector/Limit Switches
Bit Pin Input Bit Pin Input
0 1 X+ 5 6 Z-
1 2 X- 6 7 N/A
2 3 Y+ 7 8 N/A
3 4 Y- 8 9 N/A
4 5 Z+ 9 10 N/A

Connect vector/home switches to SCB using P3 Phoenix Block, pins 1
through 10. Connect vector/home switches to CAN I/O boards using P5
DB25, pins 1 through 10. SCB inputs must be +24 V DC (source) input.
Depending on the board type, CAN I/O board inputs can be either 24
COM (sink) or +24 V DC (source).

If vector limits are used, enable them in the Setup Utilities, Vector
Limits Setup. If home switches are used, select the proper type of
homing in the Setup Utilities, Homing Setup. You can enable either or
both types of switches at the same time.

CAUTION: Take care not to assign Input Functions or IPl inputs to

the same input bits as vector or home switches.
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ANILAM

Automatic Oiler (Option) Installatio

Objective:

n

0 To install an automatic oiler that can provide oil to the ballscrew and
the machine ways.

Tools:
Allen wrenches 10-32 Tap
Transfer punches | Wire Strippers
#21 Drill Crimping Tool
1/4-20 Tap
Parts:
Part Number Description
15700013 Lube Pump
86000154 Sealtite Fitting (1/2” — Straight)
86000158 Sealtite Fitting (1/2” — 90°)
86100345 Button-Head Screw, 1/4-20 x 1”
86600042 18-22 AWG Spade Lug
86600049 18-22 AWG Bultt Splice
91000925 1/2” Dia. Sealtite
91400149 48" Oil Line
91400156 27" Oil Line
91400157 Compression Sleeve
91400158 Compression Bushing
91000352 20 AWG Black Wire
91000355 20 AWG Green Wire
91000358 20 AWG White Wire
91000357 20 AWG Violet Wire
91000364 20 AWG Blue Wire
Procedure:

Parts required for this procedure are found in Autolube Kit,

P/N 15700090.
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Autolube Kit

NOTE: Itis assumed that a manual oiler and its oil line have been

previously removed from the machine.

1.

Unpack the parts provided with Autolube Kit, P/N 15700090. Locate
the 6-foot piece of black 1/2-inch diameter Sealtite, P/N 91000925,
the 48-inch oil line, P/N 91400149, and the oil pump assembly,

P/N 15700013.

Determine a mounting site for the oil pump on the base of the
machine. Normally, this would be the rear of the machine base.

The electrical connections are made through one of the lower holes in the
rear of the servo cabinet.

Connect the oil line to the top of the oiler and run to the existing oil
manifold on the machine where the line from the manual oiler was
removed.

3.

Hold the oiler level against the machine base and mark two holes for
hardware to install the pump, P/N 15700013, to the machine. Drill
and tap 1/4-20. Use two button-head screws, P/N 86100345, to
attach the oiler to the machine.

Slide one compression bushing, P/N 91400158, and one compression
sleeve, P/N 91400157, onto one end of the 48-inch oil line. Insert this
end of the assembly into the threaded fitting on top of the oil pump
and tighten. Place one compression bushing and one compression
sleeve on the unterminated end of the oil line and insert it into the
open hole in the existing oil manifold from which the original oil line
was removed. Tighten the bushing.

Remove the existing oil line that feeds oil from the manifold on the
knee to the manifold under the edge of the saddle. Use the 27-inch
oil line, P/N 91400156, with two compression bushings and two
compression sleeves to replace the original oil line.

Remove the motor cover from the top of the oil pump assembly to
gain access to the electrical connections. Consult the documentation
provided with the oil pump to determine proper electrical connections.

Cut the black plastic Sealtite harness, P/N 91000925, to the
appropriate length to run between the electrical junction box on the
oiler and the hole in the rear of the servo cabinet. Place a 90° Sealtite
fitting, P/N 86000158, on the servo cabinet side of the harness and
one straight Sealtite fitting, P/N 86000154, on the oil pump end of the
harness.
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8. Run the white (P/N 9100358), green (P/N 91000355), and black (P/N
9100352), blue (P/N 91000364), and violet (P/N 91000357) wires
provided through the Sealtite harness. Remove the 1/2-inch NPT lock
nut from the straight Sealtite fitting and attach it to the oil pump.
Connect the black and white leads from the Sealtite harness to the
appropriate wires on the pump motor according to the oiler
documentation. Connect the blue and violet leads from the Sealtite
harness to the appropriate connections for the oil level float switch
according to the oiler documentation. Butt splices, P/N 86600049,
and spade lugs, P/N 86600042, are included in the kit to facilitate this.
Be sure to connect the green wire to the ground lug inside the junction
box. Reinstall the cover on the junction box.

9. Feed the unterminated end of the Sealtite harness through one of the
lower holes in the rear of the servo cabinet. Use three spade lugs,
P/N 86600042, on the ends of the wires to attach the black and white
wires to screw terminals 5 and 6 of the P1 connector on the servo
control board as shown in the wiring diagrams later in this manual.
Connect the blue wire to the +24 VDC supply at connector P3, pin 17
on the servo control board. Connect the violet wire to input bit #8 at
P3, pin 9 on the servo control board. See the 3000M CNC Setup
Utility Manual, P/N 70000499, or information on programming input
functions such as an External Feed Hold for a low oil condition.
Refer to the 3000M Three- and Four-Axis Standard and DLX Drawing
Package, P/N 70000596, at the end of this manual. Attach the green
wire to the central ground buss bar in the servo box.

10. Close the servo box door, and power up the system. Press SERVO
RESET, and verify that the servo motors have power to them.

11. To confirm that the oiler is working, look inside the oil reservoir and
note that the worm gear on the bottom of the motor shatft is turning.

12. Route all wires neatly inside of the servo box. Use the wire ways
provided.
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Network Connection Installation

To install the network connection, plug the standard CAT5, 8-pin, RJ-45
connector into the RJ-45 plug located on the back of the console. The
CNC provides access to network drives via Ethernet.

Procedure:

1. Use a standard CAT5, RJ-45 cable for the network connection. Refer
to Figure 3-55.

"o o [~ N E N E N E A
- N E N N A
- AN Ay Ay 2

© ©

® ©

© ©

Q ° RS 232 ° KEYBOARD © ©
el SO R Lo

23001682

Network Connection — Bulkhead
Connection

Figure 3-55, Console Rear Panel

Refer to CNC Network Setup, P/N 70000483, for an overview of network
setup.

NOTE: A qualified networking engineer must set up the networking
software. Software varies based on the type of network
operating system used.
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Remote Start/Stop (Option) Installation

Objective:

0 To install a remote start/stop pushbutton station on the console.

Tools: Small Flat Screwdriver

Kit:

Part Number Description

33000122 Remote start/stop kit, including preassembled
pushbutton station and a 10-32, 3/8” shoulder bolt, P/N
86100853.

Procedure:

NOTE: Changes to Setup Utility parameters are necessary before
operation is possible.

To install the Remote Start/Stop (Option):

1. Locate the Start/Stop pushbutton station and the shoulder bolt,
P/N 86100853.

2. Remove one of the 10-32 black Phillips head screws on the right side
of the console and replace it with the shoulder bolt.

3. Plug the remote start/stop cable into the back of the console at the
START/STOP connector. Refer to Figure 3-55, Console Rear Panel.

Hand-tighten both screws on the connector.

Mount the pushbutton station on the bolt.

Remote Start/Stop Configuration

Refer to Figure 3-56, Remote Start/Stop Setup Map. To configure the
Remote Start/Stop (Option):

1. In Manual Mode and with the control turned on, press the red
Emergency Stop button; then, press EXIT (F10) to display the
Software Options Menu.

2. Highlight Setup Utility, and press ENTER to activate the Setup
Options Menu, Menu A.

3. Highlight Builder Setup, and press ENTER to activate the Builder
Setup Menu, Menu B.

4. Highlight Basic I/O Interface, and press ENTER to activate the Basic
I/O Interface Setup Menu, Menu C.

5. Select I/O Nodes, and press ENTER to activate the I/O Nodes Setup
Menu, Menu D.
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10.

11.

12.
13.

14.
15.

Select DSP2 Node, and press ENTER to activate the DSP2 Input 0
Setup Menu, Menu E.

Select Ext Start, and press ENTER to activate the DSP2 Options
Setup Menu, Menu F. (The CNC may prompt for a password. If
necessary, enter the service level password, and press ENTER. Refer
to 3000M CNC Setup Utility Manual, P/N 70000499, “Password
Restricted Parameters,” for more information.)

Select Active High, and press ENTER to activate the DSP2 Input 0
Setup Menu, Menu E.

Select BIT (F1), and press ENTER to activate the DSP2 Node Setup
Menu, Menu G.

Select Input 1, and press ENTER to activate the DSP2 Input 1 Setup
Menu, Menu E.

Select Ext Stop, and press ENTER to activate the DSP2 Options
Setup Menu, Menu F.

Select Active Low.

Press EXIT (F10) successively until the Save Changes? prompt is
displayed in the middle of the screen.

Select Yes (F1) to save the configuration changes.

Enter control software and verify that the Start and Stop button on the
push button station function the same way as the green and red
START and STOP keys on the keyboard.

NOTE: The Start/Stop device must be plugged in. If it is not, the inputs

activated above must be set to Off.
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Handy Pulser (Option) Installation

The Handy Pulser (Option) combines the functionality of axis selection,
jog resolution, and a handwheel in a remote device. Refer to the
programming manual for operating instructions on these features.

Installation Procedure

The following procedure describes how to install the Handy Pulser Kit,
P/N 33000949 or 33000965, on 3000M and 5000M Kit style systems.

Kit:
Part Number Description

33000949 for 3- and | Handy Pulser Kit, including preassembled
4-axes systems only | Handy Pulser, one 10-32 x 3/8-inch shoulder
bolt, P/N 86100853, and mounting bracket, P/N
23000178.

33000965 for 3-, 4-, Handy Pulser Kit, including preassembled

and 5-axes systems | Handy Pulser, one 10-32 x 3/8-inch shoulder
bolt, P/N 86100853, and mounting bracket, P/N
23000178.

Required Tools:
Small, flat screwdriver

To install the Handy Pulser:

1. Locate the preassembled Handy Pulser and the shoulder bolt. Refer

to Figure 3-57.

HANDY PULSER

X10
Y_z
x "m? v X1 4, X100
O;E©/W o

Figure 3-57, Handy Pulser
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2. Facing the console, use the small, flat screwdriver to remove the
10-32, black, Phillips-head screw on the right side of the console.

3. Take the shoulder bolt, P/N 86100853, and place it through the
mounting bracket, P/N 23000178, and the washer, P/N 86300090.

4. Screw the shoulder bolt into the hole on the right side of the console
and hand-tighten.

Hang the Handy Pulser on the bracket.

Plug the Handy Pulser cable into the back of the console at the
Handwheel connector. Refer to Figure 3-55, Console Rear Panel.

7. Figure 3-58 illustrates the harness handwheel connector. Table 3-7
shows the Handy Pulser connector pin assignment.

8. Hand-tighten both screws on the connector.
PIN 1
\
O b00000000000O0 O
00000000000
/

PIN 14

Figure 3-58, Harness Handwheel Connector

Table 3-7, Handy Pulser Connector Pin Assignment

Pin Signal Pin Signal
1 Phase A 14 Jog100-8
2 Phase B 15 n.c.
3 +5VDC 16 Hold In
4 Ground 17 Cool In
5 +24 VDC 18 E-STOP 1
6 X Select-0 19 E-STOP 2
7 Y Select-1 20 E-STOP 3
8 Z Select-2 21 E-STOP 4
9 U Select-3 22 Hold Out
10 n.c. 23 Cool Out
11 W Select-5 24 +24 VDC
12 Jog1-6 25 Shield
13 Jog10-7
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Setup Utility Navigation

NOTE: If you purchased your Handy Pulser separately from the CNC,
you must configure Setup Utility parameters before operating
the Handy Pulser. If you purchased your Handy Pulser with the
CNC, Setup Utility parameters are already configured and you
only need to mount the Handy Pulser.

The Setup Utility provides access to all CNC settings through a layered
organization of menus. Each menu contains a list and provides access to
configuration settings or another menu. To select a listed choice,
highlight the selection. Press ENTER to activate the highlighted selection.

For some settings, press ENTER to toggle the setting On or Off. Other
settings require you to enter a specific value. To automatically save a
highlighted setting, press ENTER or press Exit (F10). To returnto a
previous menu, close the current menu by pressing F10.

Handy Pulser Setup

NOTE: Some steps in these procedures may require you to enter a
service-level password. Refer to 3000M CNC Setup Utility
Manual, P/N 70000499, “Password Restricted Parameters.”

To configure the handwheel in the Handy Pulser:

1. Referto Figure 3-59, Handy Pulser Setup Menus, for the menus
referenced in this procedure. In Manual Mode or Power-Up Mode,
press EXIT (F10) to display the Software Options Menu.

2. Inthe Software Options Menu, highlight Setup Utility, and press
ENTER. The Setup Options Menu, Menu A, is displayed.

3. Highlight Builder Setup, and press ENTER.

In the Builder Setup Menu, highlight Handwheel/DRO, and press
ENTER. The Handwheel/DRO Setup Menu, Menu C, is displayed.

5. Highlight Handwheel/DRO #1, and press ENTER. The Handwheel
DRO #1 Setup Menu, Menu D, is displayed.

6. Verify that Type is set to Handwheel. If necessary, press ENTER to
display the Options popup menu, and select Handwheel.

7. Highlight Handwheel in the Handwheel DRO #1 Setup Menu, and
press ENTER. The Handwheel #1 Setup Menu, Menu E, is
displayed.

Highlight Scaling Factor, and press ENTER.
Type the Scaling Factor (usually 1.00), and press ENTER.

10. Press EXIT (F10) successively until the Save Changes? prompt is
displayed in the middle of the screen.

11. Select Yes (F1) to save the changes.

The handwheel is now ready for use.
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Figure 3-59, Handy Pulser Setup Menus
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Peripherals Installation

Printer Installation

Refer to Figure 3-55, Console Rear Panel. To install a printer, plug the
printer cable into the DB-25 connector located on the back of the console.

Keyboard Installation

Refer to Figure 3-55, Console Rear Panel. Plug any standard PC
keyboard into the 5-pin mini-DIN socket on the back of the console. (Use
a size adapter, if required.) Installing a keyboard deactivates the console
keypad. To reactivate the keypad, unplug the keyboard.

You cannot activate the E-STOP function or reset the servos using an
external keyboard. These functions require the corresponding keys on
the console keypad.

NOTE: ANILAM recommends industrial grade keyboards.

Mouse Installation

The CNC console can use a serial mouse connected to the RS-232 port;
or a PS/2 mouse with a PS/2 splitter cable can be connected to the
keyboard port. Support for PS/2 style mouse (with PS/2 splitter cable) is
only available in consoles manufactured after January 1, 2003. A mouse
is required to use the DXF Converter feature. Refer to the DXF Converter
documentation in the CNC Programming and Operations Manual.
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Maintenance Procedures

Objectives:

o To replace the servo cabinet fan filter.
o To replace the servo cabinet vent filter.
o To replace the console fan filter.

Tools: Phillips screwdriver

Parts:

The following table lists the parts needed to replace the servo cabinet fan
filter and vent filters.

Part Numbers Description
P/N 85300008 or NAPA P/N 2133 | 10" x 5” Paper Filter
P/N 85300009 5” x 5” Polyurethane Filter

Table 3-8, Console Rear Panel Parts, lists the parts needed to replace
the console fan filter.

Procedure:

Perform the procedure for the appropriate filters you need to replace.

NOTE: ANILAM provides replacement filters P/N 85300009, P/N
85300012, P/N 85300013, and P/N 85300010 with each 3000M.

Replace the Servo Cabinet Fan Filter, P/N 85300008

NOTE: The paper servo cabinet fan filter, P/N 85300008, is the same
filter as NAPA P/N 2133. It replaces AC Delco, P/N A751C,
Fram, P/N CA3441, Motorcraft, P/IN FA752, WIX, P/N 42136,
and Volkswagen, P/N 049-139-848.

To replace the servo cabinet fan filter, P/N 85300008:

1. Remove the four wing nuts that secure the paper air filter frame to the
bottom of the servo cabinet.

2. Replace the servo cabinet fan filter.

3. Reattach the frame and hand-tighten the four wing nuts.

Replace the servo cabinet fan filter annually.
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Replace the Servo Cabinet Vent Filter, P/N 85300009

Refer to Figure 3-60. To replace the servo cabinet vent filter,
P/N 85300009:

1. Remove the four Phillips screws that secure the vent panel to the side
of the servo cabinet.

2. Remove the vent panel, and replace the servo cabinet vent filter.

3. Reattach the vent panel.

Replace the servo cabinet vent filter every three months.
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Figure 3-60, 3000M Servo Cabinet - Front and Side View
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Replace the Console Fan Filter, P/N 85300009

Refer to Figure 3-61 and Figure 3-62, Console Rear Panel — Inside
View. Table 3-8, Console Rear Panel Parts, lists the parts shown in
Figure 3-62, Console Rear Panel — Inside View.

To replace the console fan filter:

1. Remove the screws that hold the frame to the rear panel of the
console.

2. Replace the console filter, and reattach the frame.

Inspect rear panel filter and verify the fan’s airflow monthly. ANILAM
recommends that you replace the console filter every three months.
However, under some adverse environmental conditions, such as oil
vapor contamination and/or high levels of particulate, more frequent filter
changes may be required. The suggested interval, in such cases, is once
a month.

PANEL OUTSIDE

Console Fan
Filter Frame

Figure 3-61, 3000M Console Rear Panel — Qutside View
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PANEL INSIDE

Figure 3-62, 3000M Console Rear Panel — Inside View

Table 3-8, Console Rear Panel Parts

Item Part No. Description QTY.
1 23000168 Console, Rear Panel, 3000M 1
2 85400011 Fan, 12VDC, 0.72 A, 105 CFM 1
3 85400013 Fan Finger Guard 1
4 85300009 Filter, POLY-U 1
5 21900112 Bracket, Fan Filter, Console 1
6 86100238 Screw, #6-32 x 1-7/8" LG PHL PAN HD 4
7 86100166 Screw, #6-32 x 5/8”" LG PHL PAN HD, BLK 4

3-110
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3000M CNC Motion
Setup/Testing Utility, P/N
70000635, referenced, 3-92

3000M CNC Setup Utility
Manual, P/N 70000499,
referenced, 3-89, 3-91, 3-97,
3-100, 3-104

3000M Three- and Four-Axis
Standard and DLX Drawing
Package, P/N 70000596,
referenced, 3-81, 3-83, 3-97

3000M Two-Axis Standard and
DLX-CE Drawing Package,
P/N 70000595, referenced,
3-81, 3-83

A

AC power

connection, monitor, illustration, 3-77

harness, 3-77
accuracy of the system, 3-8
Acme leadscrews, replacing, 3-3
adjusting, the yoke, 3-8
air filter, 3-107
aligning, Z-axis

linear encoder, 3-86, 3-87
alignment, of yoke, 3-8
amplifier, wiring guidelines, 2-5
autolube kit, installation, 3-96
automatic oiler

installing, 3-95

must install, 1-1

B

backer bar, mounting block, 3-85
backlash
acceptable limits, 3-16
check, X-axis, 3-16
defined, 3-16, 3-27
ball nut orientation
illustration, 3-7
prior to installation, illustration, 3-5
ballscrew
alignment, 3-8
alignment, illustration, 3-9
alignment, X- and Y-axis, 3-8
hardware kit, 3-15, 3-25
illustration, 3-38
installing, 3-3
lubricating, 3-61

misalignment, 3-8
pulley, illustration, 3-54
spanner nut, onto shatft, illustration, 3-51
bearing
cap, installation, illustration, 3-22
caps, 3-1
excessive wear, 3-8
failure, 3-17
bolt kit, 3-14, 3-27
bolt kit, metric, 3-13
bolt kit, SAE, 3-13
buss bar, servo enclosure,
illustration, 2-4

C

cable, pinout, spindle drives or
external servo axes, 3-93

cable, three-phase, 3-83

cabling, system, 3-81

CAN 1/O board, 3-94

CAN 1/0O systems, vector/limit
switches, table, 3-94

casting installation, illustration,
3-14

casting, quick disconnect
downfeed, P/N table, 3-50

central ground
buss bar, servo enclosure, 3-83
point, servo drive enclosure, 2-3

checking, backlash, on Y-axis,
3-27

circuits, do not alter, 2-2

CNC Network Setup, P/N

70000483, referenced, 3-98
CNC Programming and

Operations Manual,
referenced, 3-106
CNC, overcurrent protection
device, requirement, 1-2
compression
nuts, 3-4
sleeve, 3-96
sleeves, 3-4
connector, Sealtite, 3-80
console
arm, installing, 3-75
arm, mounting bracket, illustration, 3-76
fan filter, replacing, 3-107
fan filters, to replace, 3-109
installing, 3-75
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keypad, deactivated, 3-106
keypad, reactivated, 3-106
rear panel
illustration, 3-98
inside view, illustration, 3-110
outside view, illustration, 3-109
parts list, 3-110
coolant pump, wiring, 3-80
coupled axis, connection, 3-92

D

DAC command signal outputs,
3-93
dedicated line, 1-2
diagonal sequence, illustration,
3-42
disclaimer, iii
downfeed
guick disconnect, installation, 3-35
Drawing Package, referenced,1- 3
drive
belt, tension, 3-30
housing, 3-13
drum switch, 3-80

E

effectivity, notation, 1-1

electrical bond
bonding points, establish, 2-2
description, 2-2
enclosure, points of contact, 2-3
lock washers, points of contact, 2-2
paint, points of contact, 2-3

EMERGENCY STOP, 2-1

EMI, defined, 2-5

encoder signal inputs, 3-93

engagement limit switch
illustration, 3-57
installing, 3-55

Ethernet, 3-98

excessive preload, 3-17

external feed hold, referenced,
3-97

external, servo axes, connection,
3-93

F

filter
console, fan, replacing, 3-107
console, rear panel
outside view, illustration, 3-109

replace
rear panel, filter, 3-109
servo cabinet, fan filter, 3-107
servo cabinet, vent filter, 3-108
replacements, listed, 3-107
servo cabinet
fan, replacing, 3-107
vent, replacing, 3-107
flow meter valves, 3-4
front cover, illustration, 3-64

G

gib, adjustment, 3-12
grease fitting, illustration, 3-61
ground conductor, 3-83
grounding
concepts, description, 2-1
guidelines, general, 2-2
harness, installing on enclosure,
illustration, 3-73
harness, installing on rear of machine,
illustration, 3-74
harness, installing, illustration, 2-4

H

handwheel

installing, 3-21

setup menus, illustration, 3-105
Handy Pulser

connector pin assignment, table, 3-103

harness handwheel connector, illustration,

3-103

illustration, 3-102

installation, 3-102

setup, 3-104

setup menus, illustration, 3-105

setup utility, navigation, 3-104
hardware kit, contents, listed, 3-4
hardware kits, description, 1-2
harness

AC power, 3-77

assembly, servo drive kit, 3-88, 3-90

Handy Pulser, handwheel connector,

illustration, 3-103

illustration, 3-92

linear encoder, illustration, 3-59

servo drive kit, illustration, 3-90
high/low range switch

bracket, illustration, 3-67

relocating, 3-67
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home switches, selecting homing
type, 3-94

horizontal alignment, Y-axis
ballscrew, 3-9

housing
cover, 3-20
installation, on Y-axis drive, 3-24

incoming, three-phase power,
3-83
incorrect, linear encoder
readings, 3-85
indicator position, illustration,
3-17
installation
procedures, 3-1
process, topics listed, 1-1
installing
console, 3-75
console arm, 3-75
grounding harness
on enclosure, illustration, 3-73
on rear of the machine, 3-74
handwheel, 3-21
Handy Pulser, 3-102
keyboard, 3-106
linear encoder, 3-68
mouse, 3-106
network connection, 3-98
new quill stop block, 3-85
printer, 3-106
reader head mounting bracket, 3-85
sprocket adapter, 3-13
Z-axis
linear encoder, backer bar, 3-86
linear encoder, illustration, 3-87
mounting block, 3-86
mounting bracket, 3-86
nut block, 3-42
readout, 3-84
interconnect cable, 3-77
introduction, 1-1
isolation transformer,
description, 2-5

K
keyboard, installing, 3-106

L

limit switch
cable
installing, 3-81
X, 3-82
Y, 3-82
connecting, 3-58
harness assembly, X and Y, illustration,
3-82
illustration, 3-56
installing, 3-10, 3-55
kit, 3-32
rotary encoder wiring, illustration, 3-60
trip
X-axis, installation, illustration, 3-33
Y-axis, installation, illustration, 3-34
wiring, pinout, 3-59
linear encoder
connection and setup, 3-89
installing, 3-68
kits, listed, 3-35
phasing, 3-89
readings, incorrect, 3-85
retrofitting, option, 3-88
U-axis, connection and setup, 3-91
U-axis, installing, 3-90
wiring, illustration, 3-59
X-axis, installing, 3-88
Y-axis, installing, 3-88
Z-axis, connection and setup, 3-91
Z-axis, installing, 3-90
lower radial bearing
illustration, 3-49
installing, 3-48

M

machine resolution, 1-2
maintenance, procedures, 3-107
manifolds, 3-4
map
handwheel, setup menus, 3-105
Handy Pulser, setup menus, illustration,
3-105
remote start/stop, setup, 3-101
menus, handwheel setup,
illustration, 3-105
micron QE-5, 3-84
misalignment, of ballscrews, 3-8
Molex, connector, 3-92
Molex, plugs, 3-88, 3-90

All rights reserved. Subject to change without notice.

November 2009

Index-3



ANILAM

Kit CNC Installation Manual
P/N 70000500F - Index

monitor, AC power connection,
illustration, 3-77
motor
adapter, 3-20
assembly
illustration, 3-66
installing, 3-63
cable, spindle, 3-82
cable, Z-axis, 3-82
cables, to servo cabinet, 3-81

casting
illustration, 3-46
installing, 3-46

tightening, 3-52
tightening, illustration, 3-53
housing, X-axis, illustration, 3-20
installing, X-axis, 3-19
mounting
block, 3-84
bracket, console arm, illustration, 3-76
kit, 3-27
the bracket, illustration, 3-11
mouse, installing, 3-106

N

National Electrical Code (NEC),
2-5
network connection, installing,
3-98
network drives, access to, 3-98
NPT nut, 3-82
nut block
casting, part numbers listed, 3-41
illustration, 3-40
installing, 3-42

O

oil flow meters, 3-4

oil lines, 3-4

oil pump, mounting on machine,
3-96

oiler, installation, 3-96

outgoing, three-phase power,
3-83

overcurrent protection device,
CNC requirement, 1-2

P

P/N 70000483, CNC Network
Setup, referenced, 3-98

P/N 70000635, 3000M CNC
Motion Setup/Testing Utility,
referenced, 3-92

P/N 70000499, 3000M CNC
Setup Utility Manual,
referenced, 3-89, 3-91, 3-97,
3-100, 3-104

P/N 70000595, 3000M Two-Axis
Standard and DLX-CE
Drawing Package, referenced,
3-81, 3-83

P/N 70000596, 3000M Three-
and Four-Axis Standard and
DLX Drawing Package,
referenced, 3-81, 3-83, 3-97

P3 Phoenix block, 3-94

P5 DB25, 3-94

paint, removal, 2-3

parts layout, illustration, 3-11

phasing, linear encoders, 3-89

plugs, 3-4

power leads, three-phase, 3-80

pre-installation, machine view,
illustration, 3-85

preload on bearings, excessive,
3-17

preparing machine, for
installation, 3-1

printer, installing, 3-106

Q

quick disconnect, downfeed

ballscrew

illustration, 3-38

installing, 3-38

lubricating, 3-61

pulley, illustration, 3-54
casting

hardware, illustration, 3-70

P/N, table, 3-50

tightening, illustration, 3-53
engagement limit switch

illustration, 3-57

installing, 3-55
front cover, illustration, 3-64
grease fitting, illustration, 3-61
hardware, removing, 3-36
high/low range switch

bracket, illustration, 3-67

relocating, 3-67
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installation
special tools, 3-36
tools required, 3-37
limit switches
connecting, 3-58
illustration, 3-56
installing, 3-55
rotary encoder, wiring, illustration, 3-60
wiring, pinout, 3-59
linear encoder kits, listed, 3-35
linear encoder, wiring, illustration, 3-59
lower radial bearing
illustration, 3-49
installing, 3-48
motor assembly
illustration, 3-66
installing, 3-63
motor casting
illustration, 3-46

installing, 3-46
tightening, 3-52
nut block

casting, part numbers listed, 3-41
illustration, 3-40
installing, 3-42
quick release knob, illustration, 3-45
reader head mounting
bracket, illustration, 3-69
screws, illustration, 3-71
reference pointer
illustration, 3-62
installation, 3-62
rotary encoder kits, listed, 3-35
rotary encoder, wiring, illustration, 3-60
spanner nut, ballscrew shatft, illustration,
3-51
strain relief bushing , description, 3-58
systems support, 3-35
top cover, illustration, 3-65
quick release knob, illustration,
3-45
quill stop block, 3-84

R

range switch, high/low,
relocating, 3-67

reader head mounting
bracket, illustration, 3-69
screws, illustration, 3-71

rear panel filter, to replace,
3-109

reference pointer
illustration, 3-62
installation, 3-62
remote start/stop
configuration, 3-99
installation, 3-99
kit, 3-99
pushbutton, installing, 3-99
setup map, 3-101
replacement filters, listed, 3-107
replacing, the table, 3-12
retrofitting, linear encoders
option, 3-88
RFI, defined, 2-5
RJ-45, connector, 3-98
roll pins, 3-1
rotary encoder
kits, listed, 3-35
wiring, illustration, 3-60

S

saddle
preparing, illustration, 3-4
way, 3-8
weight, 3-17
SCB board, 3-94
SCB inputs, 3-94
Sealtite
cable, 3-10
connector, 3-80
harness, 3-96
Servo
cabinet
fan filter, replacing, 3-107
fan filter, to replace, 3-107
front & side view, illustration, 3-108
installation, 3-72
vent filter, replacing, 3-107
vent filter, to replace, 3-108
wiring, 3-83
drive enclosure, central ground point, 2-3
enclosure
buss bar, illustration, 2-4
central ground buss bar, 3-83
motors, verifying power, 3-97
setup
Handy Pulser, 3-104
menus
handwheel, illustration, 3-105
Handy Pulser, illustration, 3-105
utility, navigation, Handy Pulser, 3-104
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shock hazard, 2-5
spanner nut, onto ballscrew
shatft, illustration, 3-51
spindle
inverter, connection, 3-93
motor
cable, 3-82
configuring with M-function, illustration,
3-79
configuring without M-function,
illustration, 3-79
wiring, 3-78
wiring, table, 3-78
splashguard, 3-29
sprocket adapter
installing, 3-13
pulley, 3-20
X-axis, drive housing, 3-13
stop block, 3-85
strain relief bushing, description,
3-58
supplying, oil to ballscrews, 3-4
system cabling, 3-81
system grounds, wiring, 2-3
systems
three-axis
with M-functions, 3-83
without M-functions, 3-83
two-axis
with M-functions, 3-83
without M-functions, 3-83

T

table weight, 3-17
table, replacing, 3-12
TAPER-LOCK pulley, installing,
3-13
tension, on drive belt, 3-30
three-phase cable, 3-83
three-phase power
incoming, 3-83
leads, 3-80
outgoing, 3-83
tools
installation, required, listed, 1-3
special, Z-axis, downfeed, installation,
3-36
Z-axis, downfeed, installation, 3-37
top cover, illustration, 3-65

U

U-axis
linear encoder, connection and setup,
3-91
linear encoder, installing, 3-90

\Y,

vector limits, enabling, 3-94
vector/home switch, connecting,
3-94
vertical alignment
X-axis ballscrew, 3-8
Y-axis ballscrew, 3-9

W
wiring
coolant pump, 3-80
guidelines, general description, 2-1
servo cabinet, 3-83
spindle motor, table, 3-78
spindle, motor, 3-78
system grounds, 2-3

X

X-axis

backlash check, 3-16

ballscrew, alignment, 3-8

ballscrew, installing, 3-3

drive assembly, illustration, 3-14

drive belt, 3-20

drive housing hardware kit, 3-13

drive housing, installing, 3-13

limit switch
harness assembly, illustration, 3-82
installing, 3-10
trip, installation, illustration, 3-33
trips, installing, 3-32

linear encoder, installing, 3-88

motor housing, illustration, 3-20

motor, drive installing, illustration, 3-23

motor, installation, 3-19

verifying alignment, 3-8

Y

Y-axis
backlash check, 3-27
ballscrew, alignment, 3-8
ballscrew, installing, 3-3
ballscrew, vertical and horizontal
alignment, 3-9
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ballscrew, vertical and horizontal
alignment, 3-9

drive housing, hardware kit, 3-24

drive housing, installing, 3-24

drive motor and belt, installation,
illustration, 3-30

limit switch
harness assembly, illustration, 3-82
installing, 3-10
trip, installation, illustration, 3-34
trips, installing, 3-32

linear encoder, installing, 3-88

motor drive, installation, illustration, 3-31

motor, installation, 3-29

verifying alignment, 3-8

Y-drive

casting, installation, illustration, 3-26
housing, illustration, 3-25

Z

Z limit switch, cable, 3-81
Z-axis
aligning, linear encoder, 3-87
backer bar, 3-84
bracket, 3-84
casting hardware, illustration, 3-70
linear encoder
connection and setup, 3-91
installing, 3-90
installing, illustration, 3-87
motor, cable, 3-82
motor, with cable, 3-81
quick disconnect downfeed, installation,
3-35
readout, installing, 3-84
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