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Warranty and Service

JET® warrants every product it sells against manufacturers’ defects. If one of our tools needs service or repair, please
contact Technical Service by calling 1-800-274-6846, 8AM to 5PM CST, Monday through Friday.

Warranty Period
The general warranty lasts for the time period specified in the literature included with your product or on the official JET
branded website.
e JET products carry a limited warranty which varies in duration based upon the product. (See chart below)
e Accessories carry a limited warranty of one year from the date of receipt.
e Consumable items are defined as expendable parts or accessories expected to become inoperable within a
reasonable amount of use and are covered by a 90 day limited warranty against manufacturer’s defects.

Who is Covered
This warranty covers only the initial purchaser of the product from the date of delivery.

What is Covered

This warranty covers any defects in workmanship or materials subject to the limitations stated below. This warranty does
not cover failures due directly or indirectly to misuse, abuse, negligence or accidents, normal wear-and-tear, improper
repair, alterations or lack of maintenance. JET woodworking machinery is designed to be used with Wood. Use of these
machines in the processing of metal, plastics, or other materials outside recommended guidelines may void the warranty.
The exceptions are acrylics and other natural items that are made specifically for wood turning.

Warranty Limitations
Woodworking products with a Five Year Warranty that are used for commercial or industrial purposes default to a Two
Year Warranty. Please contact Technical Service at 1-800-274-6846 for further clarification.

How to Get Technical Support

Please contact Technical Service by calling 1-800-274-6846. Please note that you will be asked to provide proof of
initial purchase when calling. If a product requires further inspection, the Technical Service representative will explain
and assist with any additional action needed. JET has Authorized Service Centers located throughout the United States.
For the name of an Authorized Service Center in your area call 1-800-274-6846 or use the Service Center Locator on the
JET website.

More Information
JET is constantly adding new products. For complete, up-to-date product information, check with your local distributor or
visit the JET website.

How State Law Applies
This warranty gives you specific legal rights, subject to applicable state law.

Limitations on This Warranty

JET LIMITS ALL IMPLIED WARRANTIES TO THE PERIOD OF THE LIMITED WARRANTY FOR EACH PRODUCT.
EXCEPT AS STATED HEREIN, ANY IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE ARE EXCLUDED. SOME STATES DO NOT ALLOW LIMITATIONS ON HOW LONG AN
IMPLIED WARRANTY LASTS, SO THE ABOVE LIMITATION MAY NOT APPLY TO YOU.

JET SHALL IN NO EVENT BE LIABLE FOR DEATH, INJURIES TO PERSONS OR PROPERTY, OR FOR INCIDENTAL,
CONTINGENT, SPECIAL, OR CONSEQUENTIAL DAMAGES ARISING FROM THE USE OF OUR PRODUCTS. SOME
STATES DO NOT ALLOW THE EXCLUSION OR LIMITATION OF INCIDENTAL OR CONSEQUENTIAL DAMAGES, SO
THE ABOVE LIMITATION OR EXCLUSION MAY NOT APPLY TO YOU.

JET sells through distributors only. The specifications listed in JET printed materials and on official JET website are given
as general information and are not binding. JET reserves the right to effect at any time, without prior notice, those
alterations to parts, fittings, and accessory equipment which they may deem necessary for any reason whatsoever. JET®
branded products are not sold in Canada by JPW Industries, Inc.

Product Listing with Warranty Period
90 Days — Parts; Consumable items; Light-Duty Air Tools
1 Year — Motors; Machine Accessories; Heavy-Duty Air Tools; Pro-Duty Air Tools
2 Year — Metalworking Machinery; Electric Hoists, Electric Hoist Accessories
5 Year — Woodworking Machinery
Limited Lifetime — JET Parallel clamps; VOLT Series Electric Hoists; Manual Hoists; Manual Hoist
Accessories; Shop Tools; Warehouse & Dock products; Hand Tools

NOTE: JET is a division of JPW Industries, Inc. References in this document to JET also apply to JPW Industries, Inc., or
any of its successors in interest to the JET brand.
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Warnings

10.
11.
12.
13.
14.

15.

16.

Read and understand the entire owner’s manual before attempting assembly or operation.

Read and understand the warnings posted on the machine and in this manual. Failure to comply with all of
these warnings may cause serious injury.

Replace the warning labels if they become obscured or removed.

This turret mill is designed and intended for use by properly trained and experienced personnel only. If you
are not familiar with the proper and safe operation of a turret mill, do not use until proper training and
knowledge have been obtained.

Do not use this turret mill for other than its intended use. If used for other purposes, JET, disclaims any
real or implied warranty and holds itself harmless from any injury that may result from that use.

Always wear approved safety glasses/face shields while using this turret mill. (Everyday eyeglasses only
have impact resistant lenses; they are not safety glasses.)

Before operating this turret mill, remove tie, rings, watches and other jewelry, and roll sleeves up past the
elbows. Remove all loose clothing and confine long hair. Non-slip footwear or anti-skid floor strips are
recommended. Do not wear gloves.

Wear ear protectors (plugs or muffs) during extended periods of operation.

Some dust created by power sanding, sawing, grinding, drilling and other construction activities contain
chemicals known to cause cancer, birth defects or other reproductive harm. Some examples of these
chemicals are:

e Lead from lead based paint.
e Crystalline silica from bricks, cement and other masonry products.
e Arsenic and chromium from chemically treated lumber.

Your risk of exposure varies, depending on how often you do this type of work. To reduce your exposure
to these chemicals, work in a well-ventilated area and work with approved safety equipment, such as face
or dust masks that are specifically designed to filter out microscopic particles.

Do not operate this machine while tired or under the influence of drugs, alcohol or any medication.
Make certain the switch is in the OFF position before connecting the machine to the power supply.
Make certain the machine is properly grounded.

Make all machine adjustments or maintenance with the machine unplugged from the power source.

Remove adjusting keys and wrenches. Form a habit of checking to see that keys and adjusting wrenches
are removed from the machine before turning it on.

Keep safety guards in place at all times when the machine is in use. If removed for maintenance purposes,
use extreme caution and replace the guards immediately.

Some coolants used for machining contain chemicals that may be hazardous to your health if not used
properly. Read and understand all information on the coolant container and protect yourself accordingly.



Warnings
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Check damaged parts. Before further use of the machine, a guard or other part that is damaged should be
carefully checked to determine that it will operate properly and perform its intended function. Check for
alignment of moving parts, binding of moving parts, breakage of parts, mounting and any other conditions
that may affect its operation. A guard or other part that is damaged should be properly repaired or
replaced.

Provide for adequate space surrounding work area and non-glare, overhead lighting.
Keep the floor around the machine clean and free of scrap material, oil and grease.
Keep visitors a safe distance from the work area. Keep children away.

Give your work undivided attention. Looking around, carrying on a conversation and “horse-play” are
careless acts that can result in serious injury.

Maintain a balanced stance at all times so that you do not fall or lean against the cutters or other moving
parts. Do not overreach or use excessive force to perform any machine operation.

Use the right tool at the correct speed and feed rate. Do not force a tool or attachment to do a job for
which it was not designed. The right tool will do the job better and more safely.

Use recommended accessories; improper accessories may be hazardous.

Maintain tools with care. Keep cutters sharp and clean for the best and safest performance. Follow
instructions for lubricating and changing accessories.

Turn off the machine and disconnect from power before cleaning. Use a brush or compressed air to
remove chips or debris — do not use your hands.

Do not stand on the machine. Serious injury could occur if the machine tips over.

Never leave the machine running unattended. Turn the power off and do not leave the machine until it
comes to a complete stop.

Remove loose items and unnecessary work pieces from the area before starting the machine.

Familiarize yourself with the following safety notices used in this manual:

ACAUTION This means that if precautions are not heeded, it may result in minor injury and/or possible
machine damage.
AWARNING This means that if precautions are not heeded, it may result in serious or even fatal injury.




Introduction

This manual is provided by JET, covering the safe operation and maintenance procedures for a JET Model
JTM-4VS Turret Milling Machine. This manual contains instructions on installation, safety precautions, general
operating procedures, maintenance instructions and parts breakdown. This machine has been designed and
constructed to provide years of trouble free operation if used in accordance with instructions set forth in this
manual. If there are any questions or comments, please contact either your local supplier or JET. JET can also
be reached at our web site: www.jettools.com.

Specifications

Model NUMDET ......oeiiiiiiiiiiiiiiii e JTM-AVS-1 i JTM-4VS-3
SEOCK NUMDET ...t B90L80 ..eeviiieiiiiiiiiiee e 690182
SPINAIE TAPE . R-8 e R-8
Diameter of QUIll (IN.) ..eeniiiiii e B35 3.375
Number of Spindle Speeds...........cooooiiiiiiiiiii s Variable ... Variable
Range of Spindle Speeds (RPM).........ccooouiiiiiiiiiiiiiiiie, 60 10 4200 ......uuiiiieiiieii e 60 to 4200
Downfeeds per Revolution of Spindle (in.)............. 0.0015, 0.003, 0.006 ......ccoveeeeieeniiiinannn. 0.0015, 0.003, 0.006
SPINAIE Travel (IN.) ... e LS SRR 5
Head Movement — Left and Right (deg.) ........ooooviiiiiiiiiiiiiiie, 90 e 90
Head Movement — Fore and Aft (d€g.)....c.uuuviiriiiiiiiiiiieeeeeeii e, A5 45
Maximum Distance Spindle to Table (in.)........cccceviiiiiiiiiiiiininnnnn. 17-2/2 oo 17-1/2
Maximum Distance Spindle to Column (in.) ........cciiiiiiiiiiiiiiiin e, 10 19
Minimum Distance Spindle to Column (in.) ........ccooeeiiiiiiieniieeiiinnnn. A-T72 i 4-1/2
Collet CapaCity (IN.)......ccuiieeeiiie e L/ = TI8 e 1/8-7/8
Table SIZe (IN.).eerreiiiiee e DX A9 e 9x 49
Longitudinal Table Travel, maximum (in.) .........ccccoiiiiiiiiiiiiiin e, B 34
Table Cross Travel, maximum (iN.).......cooooeeiiiiiiiieeeei e L2 12
NUMDBEr Of T-SIOtS.....civiiiiiiiiiiiiiiiiiiiiiieeee e S 3
T-SIot Size (WXD)(IN.) wevrrrriiiiaiiiiiiiiiiee e SI8X 34 i 5/8 x 3/4
T-SIot CeNLErs (IN.)...ooeeiieeiiiii e 2-012 o 2-1/2
Table Load, maximum (IDS.) ......ccooeiiiiiii e, B60 .. 660
Knee Travel, maximum (IN.) ......ccccooviiiiiiiiieeeeeee 14-1/2 oo 14-1/2
Ram Travel, maximum (IN.) ... 13-3/8 ., 13-3/8
Overall DIMeNnSsIioNS (IN.) .....couuieiiiiieiiieeiii e 66W X 63D X 85H ...ccoviiiiiiiiiiiii 66W x 63D x 85H
MOLOT .. TEFC 2HP, 1PH, 115/230V, 60Hz .......... TEFC 3 HP, 3PH, 230/460V, 60Hz

(prewired 230V) (prewired 230V)

Net Weight, approX. (IDS.)......couuiuiiiiiiii e, 2,420 i 2,420

The above specifications were current at the time this manual was published, but because of our policy of
continuous improvement, JET reserves the right to change specifications at any time and without prior notice,
without incurring obligations.



) 3 Table Adjustment Handles
UnpaCklng 1 Tool Box, containing:

Open shipping container and check for shipping 1 HexKey Set (1.5-10mm) *
damage. Report any damage immediately to your 1  17/19mm Box Wrench *
distributor and shipping agent. Do not discard any 1 Cross Point Screw Driver #2 *
shipping material until the Turret Mill is assembled i
and running properly. 1 Flat Blade Screw Driver #2 *
. . 1 Plastic Oil Bottle *
Compare the contents of your container with the i
following parts list to make sure all parts are intact. 1 Elevating Crank Handle
Missing parts, if any, should be reported to your 1 Handwheel
distributor. Read the instruction manual thoroughly 1 Coarse Eeed Handle
for assembly, maintenance and safety instructions. 1 Can White Touch Up Paint
Contents of the Shipping Container 1 EyeBolt
. . 1 Operator's Manual (not shown)

Note: Some parts may be pre-installed on the mill.

. 1 Warranty Card (not shown)
1 Turret Mill (not shown)
1 FlatWay Cover * parts with an asterisk are also included in the
1 Pleated Way Cover tool box service kit, p/n JTM4VS-TB.
1 Draw Bar

|
Figure 1

AWARNING

Read and understand the entire contents of this manual before attempting set-up or
operation! Failure to comply may cause serious injury.

If your mill is supplied with an optional Table Powerfeed and/or DRO, be sure to consult the separate instruction
materials that accompany them.



Set-up and Installation

Preparing the Milling Machine for Service

1.

Remove any crating which may be covering the
machine on the pallet.

Remove accessory items from the pallet or
machine table. Compare these items with the list
on the previous page.

Check the tightness of the lifting ring on the ram
to be certain it is tight.

Check the tightness of the lock handles on the
ram (see Figure 23) to be certain the ram is
locked tight.

Remove the nuts and/or bolts, which secure the
machine to the pallet.

Center an overhead crane or other suitable
overhead lifting device and sling arrangement
over the lifting ring.

Note: This machine weighs over 2400 pounds!
Be certain the lifting arrangement is new or in
excellent condition and has a safety factor that
will account for age, difficulties in lifting, etc.
When lifting using the ring, the machine will tip
forward. If you wish, you can minimize this tipping
by rigging a support sling over the front of the
machine. Be careful when doing this, to prevent
the sling from damaging any components on the
front of the machine. Be sure to steady the mill to
prevent it from spinning.

Lift the machine off the pallet no higher than
necessary to clear the hold-down hardware, then
pull the pallet out of the way. Do NOT get hands
or feet underneath the machine when removing
the pallet!

Put the machine base over the hold-down system
where the machine will be spotted. Anchor bolts
of sufficient size and length must be fastened to
the floor according to the footprint of the mill. See
diagram on page 10.

Note: The accompanying diagrams show you the
maximum dimensions of the machines with the
table, ram, etc., fully extended in all possible
directions. When spotting the machine be certain
to leave room not only for the machine itself, but
also for operator clearance and clearance for
workers servicing the machine, and any unusual
sizes of workpieces that might extend off the
machine’s table.

When the machine is over its anchors, level the
machine using shims under the corners needing
them. The machinist’s level used for leveling
should be placed on the table. The table is the
reference surface for both side-to-side and fore-

and-aft leveling. Be certain you get it level in
BOTH directions.

ACAUTION

Mill must be supported equally

under all four corners. Failure to comply may cause
the column to twist and put a bind in the table ways.

10.

When the machine is level, secure the base to
the anchor system.

IMPORTANT: Before attempting to raise the mill
head, refer to Mill Head — Left/Right Adjustment in
the Adjustments section for procedures to safely
raise and set up the mill head.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Loosen the four hex head nuts (see A, Figure 22)
about 1/4 turn each (counterclockwise), just
enough to allow rotation of the head.

While assisting the worm mechanism by putting
upward pressure on the motor by hand, use the
wrench supplied with the machine to turn the
worm nut and raise the head to upright position.

Tighten the headbolts slightly — not torqued —
just snug.

Using mineral spirits or other cleaning solvent,
clean all of the rust proofing from where it may
have been applied. This is important; moving the
table or any other components before removing
the rust proofing will only put rust proofing where
you don’t want it.

Some of the following steps may have already
been performed on the machine. If so, ignore the
instructions related to those particular steps.
Otherwise, perform them in the order listed,
referring to Figure 11 for any clarification.

Install the table traverse and cross-feed cranks
on their respective shafts using the nuts on the
shafts to secure the cranks.

Remove any rust proofing from the drawbar and
its washer, and put the drawbar with washer
installed into the spindle center through the top of
the machine.

Slide the fine feed handwheel over the
handwheel hub and push it back until its rollpin
engages the hole in the hub and the wheel is
flush with the hub surface.

Put the coarse feed handle on the feed shaft and
tap it lightly until its roll pin engages a hole in the
hub and it is flush against the hub surface.

Unwrap and clean the knee crank and install it on
its shaft.

Install the rubber way covers at front and behind
the table.



JTM-4VS Dimensions
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Figure 2: Installation Diagram



JTM-4VS Overview and Terminology

Head Assembly

Column

Longitudinal
Crank (2)

Knee Locking ,|,
Handle (2)

One-Shot
Lubricator

Speed Range
Panel

Spindle Brake L
P Vari-speed
 E Handwheel
Motor Switch -
Hi/Lo Shift
Feed Rate Lever
Lever Power Feed
Lever
Fine Feed ‘
Handwheel Quill Stop

Feed Direction

Control
Feed Trip
Caii Laver Coarse Feed
Handle
Quill Lock Lever
Table Stop

Table Locking
Handle (2)

Pleated Way Cover

Crossfeed Crank

Knee

Knee Crank

Saddle Locking Handle

Figure 3: Overview
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Electrical Connections

AWARNING All electrical connections must
be made by a qualified electrician! Failure to
comply may cause serious injury!

General Electrical Cautions

This machine must be grounded in accordance with
the National Electrical Code and local codes and
ordinances. This work should be done by a qualified
electrician. The machine must be grounded to protect
the user from electrical shock.

Wire Sizes

ACAUTION For circuits which are far away from
the electrical service box, the wire size must be
increased in order to deliver ample voltage to the
motor. To minimize power losses and to prevent
motor overheating and burnout, the use of wire sizes
for branch circuits or electrical extension cords
according to the following table is recommended:

Conductor AWG Number

Length 230/460 Volt Lines | 120 Volt Lines

0 — 50 Ft. No. 14 No. 14

50 — 100 Ft. | No. 14 No. 12

Over 100 Ft. | No. 12 No. 8
Figure 4

Confirm that power at the site matches power
requirements of the mill before connecting to the
power source.

The JTM-4VS has been pre-wired for 230 volt
operation. To change from 230V to the other voltage
offered, remove the junction box cover on the motor
and change the wires according to the diagram found
on the inside of the cover.

Before connecting to the power source, make sure
that the switch is in the off position.

The mill must be properly grounded.

Check for proper spindle rotation in the high-speed
range. The spindle should rotate clockwise when
viewed from the top of the machine. If the spindle
rotates counter-clockwise, disconnect from power
and switch two of the three power leads.

Lubrication

ACAUTION Do not operate the mill before
lubricating the machine fully. Failure to comply
may cause damage to the machine.

Refer to the Maintenance/Lubrication section and
make sure the machine has been fully lubricated
before operating.

11

Operating Instructions

Operating Controls

The lubrication system is a manually operated, one-
shot system requiring operator intervention. The
operator must lower the one-shot lever to lubricate
the machine ways and ball screws. The one-shot
lubrication system reservoir is located on the left side
of the machine.

The position of the milling machine mill head can be
set up to accommodate the work piece being
machined. The mill head can be set up for angles to
the left or right and for fore and aft angles. The mill
head can also be rotated on its turret. The ram can
be moved back and forth to reach work piece
locations at the fore and aft extremes of worktable
travel. Refer to the Adjustments section.

Motor Switch

The Motor Switch is on the upper left-hand side of the
mill head (Figure 5). The switch has three positions:
FWD (forward), STOP, and REV (reverse).

Setting the switch to FWD will provide clockwise
spindle rotation. Use FWD for normal, right-hand
tooling.

FWD (clockwise) operation occurs only when the
gearbox is in the low speed position. When the
gearbox is in high-speed position, the motor switch
must be in the REV position to provide right-hand or
clockwise rotation. Refer to Figure 6 for a chart of
required switch positions.

The motor switch controls a three-phase motor. The
motor can be switched from FWD to REV and back
with the motor running, and will reverse direction
when the switch setting is changed. At higher
speeds, this may put strain on the timing belt but
there will be no damage to the motor or gear
mechanism.
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Control Positions for Milling and Drilling Operations

| Highflow | Quil Feedtrip |Quill feed |Feed Motor
Control - | o feed cam lever |select direction | o\ itch*
Pe lever lever control
T Out
/"~ en | Engaged >/ ' D o eV
"~ @ gagea -t .
-_— i — ~ | "/ Disen- g
~Adtion - Dene )| woca| @
High spindle speeds o REV
Low spindle speeds e FWD
High spindle speeds with || Select REV
automatic downfeed o e ¢  |feedrate
Low spir?dle speeds with +e 7':;;_. | o Select FWD
automatic downfeed e feed rate
High spindle speeds with o = C Select REV
automatic upfeed - = e feed rate
Low spindle speeds with ) N [ 1 | Select R
automatic upfeed =8 —® ¢  |feedrate| > | FWD
Lever feed . ) X .
Fine feed using handwheel i -
o »
Free-turning spindle for position- t
ing or working with tooling o

Speeds at Specific Control Settings

* Motor switch position is for right-
hand tooling (tooling which requires

Hi/low speed
control lever

Range of speeds using control wheel

60 - 500 RPM

500 - 4,200 RPM

Variable Speed Control
ACAUTION

spindle is turning.

Figure 6

Change speed only while the

The vari-speed handwheel (A, Figure 7) is used to
control the spindle speed. The speeds for high and
low speed ranges are displayed on the panel on the

front of the mill head (B, Figure 7).

All speed changes must be made while the motor is
running. Attempting speed changes without the motor

running can result in damage

mechanism.

to

the drive
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clockwise rotation of the spindle.) If
you are using left-hand tooling, simply
change the motor switch to the oppo-
site setting.

.

Figure 7




Spindle Brake

The spindle brake lever is located on the upper left
side of the mill head (Figure 8). Pull lever downward
to apply the brake. The spindle brake lever is used
only after the motor switch has been set to OFF. The
spindle will not stop with the motor running.

SPEEDS ARE
APPROXIMATE

tow =] 0 ) Hew

500-4200

60-500

=
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Figure 8

High-Neutral-Low Shift Lever

The mill head can be driven directly (High Speed) or
through the back gear (Low Speed) in the mill head.
The selection is made by changing the position of the
shift lever.

The shift lever is located at the lower right side of the
mill head (Figure 9). The lever position closest to the
operator is the High setting. The lever position away
from the operator is the Low setting. The middle
position is the Neutral setting.

Do not shift the High-Low Gear
ACAUTION Lever while the motor is
running. Rotate the spindle by hand to facilitate
changing lever positions.

Figure 9

Quill Power Feed Lever

Do not use power feed at speeds

ACAUTION | ahove 3000 R.P.M.
It is recommended to disengage
ACAUTION the power feed worm gear

whenever the power feed is not required. This
avoids unnecessary wear on the worm gear.
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Do not move the Quill Power
ACAUTION Feed Lever unless the motor is
at a complete stop. When changing the lever
position, do it gently. If the gear does not engage,
jog the motor and allow it to stop before
attempting to change.

The quill power feed lever is located on the right side
of the mill head (Figure 10). It is used to engage and
disengage the quill power feed mechanism.

The power feed is engaged by pulling out the knob
and rotating the handle to a new locked position.
When engaged, the power feed mechanism will drive
the spindle upward or downward. The power feed
mechanism will not drive the spindle when the handle
is in the disengage position.

' “\Quill Power

R J Feed Lever

ol
"’i\\,ﬂ \ Rl

Figure 10

i

o —

Feed Rate Lever

The Feed Rate Lever (Figure 11) is used to set the
per-revolution rate of the power feed mechanism.
Three feed rates are available: 0.0015-inch, 0.003-
inch, and 0.006-inch per revolution. The positions are
shown on an indicator plate under the feed rate lever.

The rate is selected by pulling out the knob on the
feed rate lever and moving the handle to the detent of
the desired feed rate.

Note: The knob is spring loaded — pull out to rotate to
new position.

Unlike other controls on the machine, the lever shifts
into engagement more easily with the motor running,
and the quill feed lever engaged.

Figure 11



Feed Trip Cam Lever

The Feed Trip Cam Lever (A, Figure 12) is located on
the left side of the head behind the Manual Fine Feed
Handwheel (B, Figure 12). It engages the overload
clutch on the pinion shaft when positioned to the left.
The Feed Trip Cam Lever stays engaged until Quill
Stop (C, Figure 15) comes in contact with Micrometer
Adjusting Nut (A, Figure 15) forcing it to drop out
automatically, or until it is released manually by
engaging the lever to the right.

E: I
wr
i &
. 0

-

Figure 12

Feed Direction Control

The Feed Direction Control (B, Figure 13) determines
whether the power feed will move up, down, or not
move at all. The position of the knob depends upon
the direction of spindle rotation (see the Motor Switch
section). The position of the control may be changed
with the system stopped or running. If the control
does not engage easily, move the fine feed
handwheel (A, Figure 13) back and forth to aid
engagement.

If the spindle is rotating clockwise, in is downfeed; out
is upfeed. If the spindle rotation is counterclockwise,
out is downfeed; in is upfeed. Neutral position is
between the in and out position.

It is recommended that the Feed
ACAUTION Direction Knob be left in the
neutral position when not in use.

Figure 13
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Coarse Feed Handle

The Coarse Feed Handle (A, Figure 14) is located on
the right side of head. The Coarse Feed Handle is
used for non-precision drilling operations and for
moving the quill to a specific depth. A return spring
will retract the spindle automatically once the handle
is released.

Quill Lock Lever

The Quill Lock Lever (B, Figure 14) is located on the
right side of the head. Rotate the handle clockwise to
lock the quill in a desired position. Rotate the handle
counter-clockwise to release.

Figure 14

Micrometer Adjusting Nut

The Micrometer Adjusting Nut (A, Figure 15) is
located on the front of the head. Use for setting
specific spindle depth. Secure with the lock nut (B,
Figure 15).

Fine Feed Handwheel

When the controls are set for the Fine feed using
Handwheel position (see Figure 6), the Fine Feed
Handwheel (A, Figure 13) can be used for manual
fine feed control in either upward or downward
direction of the quill.

Remove the Manual Fine Feed
AWARNING Handwheel when not in use.
Failure to comply may cause serious injury.




Depth Scale and Stop
Referring to Figure 15:

The Depth Scale and Stop are used in drilling
operations to set the depth of the drilled hole. The
depth scale is located on the front of the mill head.
The scale consists of a Micrometer Adjusting Nut (A),
Lock Nut (B), Quill Stop (C), Quill Stop Screw (D),
and Scale (E).

The Micrometer Adjusting Nut is set to the desired
dimension and locked in place using the Lock Nut.
The quill stop provides a positive stop for quill travel.

The graduations on the micrometer nut are in
0.001-inch increments. Adjustment of quill travel is
made by rotating the micrometer nut.

Figure 15

Power Feed Operation

The Feed Trip Adjustment sets the point at which the
quill will reset during Power Feed.

Referring to Figure 17:

Be sure that the Manual Fine
AWARNING Feed Handwheel is removed.
Failure to comply may cause serious injury.

1. Loosen the Locknut (I).

2. With the Quill Feed Handle (J), advance the quill
to the point where the feed should stop.

3. Engage the Feed Trip Cam Lever (D) by pulling
away from head assembly.

4.  Adjust Micrometer Adjusting Nut (H) against
Quill Stop (G).

5. Continue turning the Micrometer Adjusting Nut
(H) until the Feed Trip Cam Lever (D) trips.

6. Tighten the Locknut (I).

7. Ensure Quill Lock (K) is disengaged by rotating
counter-clockwise.

8. Start the spindle (A):
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9. Select feed rate with the Variable Speed Control
Handwheel (E).

10. Set the Feed Rate Lever (B) to the feed rate
required for the tooling and material required.

11. Place the Quill Feed Engagement Lever (F) in
the Engaged position.

12. Select feed direction by setting the Feed
Direction Knob (C) position per the table:

Spindle Dir. Feed Dir. Knob Pos.
Down In
Ccw
Up Out
Down Out
CCw
Up In
Figure 16

13. Engage the Feed Trip Cam Lever (D) by pulling
away from head assembly.

Note: Due to variables in tool diameter, coatings,
coolant, and materials, no specific spindle speed or
feed rate recommendations are provided. Use
general shop manuals that have data applicable to
the milling and drilling operations being performed.
Or, contact the supplier of the tooling, coolant, and
material for specific recommendations.

IMPORTANT: The power feed can be used for drills
up to 3/8” in diameter (mild steel). Use manual feed
for drills larger than 3/8”.

ACAUTION The overload clutch is factory set
to hold up to 200 Ibs. downfeed pressure on the
quill (accommodates drills up to 3/8”). Do not
attempt to adjust clutch pressure.

Figure 17



Draw Bar Operation - Changing Tooling

1. Using the wrench provided with the machine,
loosen the draw bar two or three turns (turn
counterclockwise) using the draw bar hex
(Figure 18).

Drawbar

EJ ﬁ/Hex

Figure 18

2. Tap the top of the draw bar with a soft-faced
hammer to loosen the collet from the taper.

Remove the tool from the collet.
Insert the tool you are going to use into the collet.

Tighten the draw bar firmly using the wrench
provided with the machine. Turn the draw bar.
The tool is now ready for use.

Clamping Work Piece to the Table

1. The worktable has 5/8-inch T-slots for clamping
the work piece to the table.

Set motor switch to STOP position.
Place the work piece on the table.

Clamp the work piece using the T-slot clamps,
studs, and step blocks as required (Figure 19).

Clamp stud

Clam
iece R =\ nut g Clamp

A

Table —» ;oS

Typical T-Slot Clamp Setup
Figure 19

Adjustments
Mill Head — Left/Right Adjustment

AWARNING Make sure the machine base is
secured to the floor before repositioning the mill
head. The center of gravity can shift enough to
cause the machine to tip over, resulting in
serious injury to the operator and damage to the
machine.

1. Loosen four large hex nuts that secure the mill
head to the ram adapter (refer to Figure 20).

1/4 turn should be sufficient to allow the head to
move.

NOTE: For angles greater than 10 degrees, use your
free hand to support the mill head, taking some
weight off the brass worm gears. Doing so will greatly
lengthen the life of the worm gears.

Figure 20

2. Turn the worm nut (B, Figure 20) to tilt the head
left or right as required. Use the scale on the ram
adapter to set the desired angle.

Note: The scales on the ram adapter and for
head rotation are guides only. Close tolerance
work will require the use of a dial indicator to
make sure the head is 90° to the table in the X
and Y axis. Please note the table is fitted to be
slightly higher in front, usually about 0.0005".

ACAUTION Be sure to apply torque in two
steps using a crossing pattern. Failure to do so
could distort the face of the ram adapter.

3. Tighten the four hex nuts. Tighten in two steps
using a calibrated torque wrench. Use a crossing
pattern to tighten the nuts. Tighten initially to 25
foot-pounds.
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4. Before applying final torque, check to make sure
the mill head is perpendicular to the worktable.

5. Set up a dial indicator in a collet and secure
using the draw bar (refer to Figure 22).

6. Put the spindle drive in neutral.

7. Set the dial indicator plunger on the worktable.
Zero the indicator.

8. Rotate the spindle 180 degrees (when rotating,
raise the dial indicator plunger by hand to prevent
it from dropping into the table T-slots).

9. Read the dial indicator. The indicator should read
zero. If not, loosen the four hex nuts and
reposition the mill head.

10. Recheck perpendicularity using the dial indicator.
Repeat the procedure above until the dial
indicator reads zero in both positions.

ACAUTION Be sure to apply torque in two

steps using a crossing pattern. Failure to do so
could distort the face of the ram adapter.

11.

Tighten the four hex nuts. Tighten in two steps
using a calibrated torque wrench. Use a crossing
pattern to tighten the nuts. Tighten initially to 25
foot-pounds, then tighten to a final torque of 50
foot-pounds.

Mill Head — Fore/Aft Adjustment

1.

Setting the angle:

a. Loosen the three ram adapter clamp bolts on
the ram (A, Figure 21). There is no need to
loosen the bolts more than 1/2 turn to allow
tilting.

Figure 21

b. Support the mill head with your free hand.
Press upward on the spindle when changing the
angle.

c. Turn the ram adapter worm nut (B, Figure 21)
to tilt the head forward and backward. Use the
scale on the ram adapter to locate the desired
angle.
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2. Returning to upright position:

a. When returning the mill head to its full upright
position, be sure to support the head by upward
pressure on the spindle as you turn the worm nut.

b. Check to make sure the mill head is perpen-
dicular to the worktable.

c. Set up a dial indicator in a collet and secure
using the draw bar (refer to Figure 22).

| = Table | ]

Figure 22

d. Put the spindle drive in neutral.

e. Set the dial indicator plunger on the worktable.
Zero the indicator.

f. Rotate the spindle 180 degrees (when rotating,
raise the dial indicator plunger by hand to prevent
it from dropping into the table T-slots).

g. Read the dial indicator. The indicator should
read zero. If not, loosen the four hex nuts and
reposition the mill head.

h. Recheck perpendicularity using the dial
indicator. Repeat the procedure above until the
dial indicator reads zero in both positions.

i. When the indicator reads zero, tighten the ram
adapter clamp bolts.



Positioning the Ram

Positioning the Ram Fore and Aft

1. Loosen the two bolts (A, Figure 23) that lock the
ram to its ways.

Figure 23

2. Turn the lever (B, Figure 23) to move the ram on
its ways.

3. When the desired position is reached, lock the
bolts (A, Figure 23) securely.

Positioning the Ram on its Turret

AWARNING Make sure the machine base is
secured to the floor before repositioning the ram.
The center of gravity can shift enough to cause
the machine to tip over, resulting in serious injury
to the operator and damage to the machine.

1. Loosen four turret lock bolts (C, Figure 23) that
clamp the ram to the top of the base. 1/2 turn
should be sufficient to allow the turret to move.

Note: Use gentle hand pressure to avoid rapid
movement.

2. Turn the ram until the spindle is in the desired
position. Use the scale on the turret for degree
measurement.

3. Tighten the four turret lock bolts (C. Figure 23).

Gib Adjustment

The table, saddle and knee are equipped with
adjustable gibs. The gibs may require adjustment if
unusual vibration is noted when the locking
mechanisms are off, or if you experience unusual
vibration when spindle speed, tooth pitch or depth of
cut do not account for the vibration.

NOTE: When adjusting gibs, always start with the
knee first; adjust the saddle second, and adjust the
table last.
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Adjustment of Knee Gib

The knee gib adjustment screw (A, Figure 24) is
located under the chip wiper at the rear of the knee
where it contacts the column. Remove the way cover
and the wiper to expose the gib adjustment screw.
Tighten the screw until a slight drag is felt when
turning the knee crank.

Adjustment of Saddle Gib

The saddle gib adjustment screw is on the left front of
the saddle (B, Figure 24). Tighten the screw until a
slight drag is felt when turning the cross-feed crank.

Adjustment of Table Gib

The table gib adjustment screw (C, Figure 24) is on
the left-hand side, beneath the table. Tighten the
screw until a slight drag is felt when turning the
longitudinal table cranks.



Power Feed Trip Lever Mechanism
Refer to Figure 25.

The power feed trip lever mechanism will need to be
adjusted if worn or whenever any trip lever
mechanism components are replaced.

1. Loosen the feed trip adjusting screw lock nut.

2. Loosen the adjusting screw until it is loose in the
lever and no longer contacts the bottom of the
feed trip plunger.

3. Using the coarse feed handle, move the quill to
the bottom of its travel so the quill stop contacts
the micrometer nut. Hold the quill on the stop.

4. Pull the feed handle out to engage the power
feed system.

5. Turn the feed trip adjusting screw until the power
feed disengages.

6. Tighten the feed trip adjusting screw.

7. Release the quill stop so you can engage the
power feed mechanism using the power feed trip
lever.

8. Using the coarse feed handle, pull the quill stop
back into firm contact with the micrometer nut.

Reverse trip
ball lever

* ’}"

Reverse feed
trip plunger

Ball lever
retaining screw

Cam rod
sleeve assy.

Overload Cam rod

clutch
trip lever

Quill stop

Quill stop
micro screw

Dowel
pin (pivot)

Micrometer
nut and lock

Feed trip
plunger

Ring
Lock |
nut
[ 1 ~
Feed trip I Feed Trip
adjusting \ Rocker Arm
screw
Screw
(pivot)
Figure 25

Note: The power feed should disengage when the
quill stop pushes on the micrometer nut. If it does not
disengage, repeat the adjustment steps above.

9. Engage the power feed and move the quill stop
to the top of its travel. Make sure that the
reverse trip mechanism also disengages the
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power feed. If not, readjust the mechanism until
positive disengagement occurs when the quill is
at the top of its stroke.

10. Check for correct operation using the coarse feed
handle. If operating correctly, start the drive
motor and engage the power feed mechanism.
Verify that the power feed lever correctly
engages and disengages when driven by the
drive motor.

Table Lead Screw Backlash Adjustment
Refer to Figure 26.

The milling machine table is moved by a lead screw
and nut for each machine axis. For proper operation,
there must be clearance between the lead screw and
the nut, which results in backlash. A second lead
screw nut is provided to eliminate most of the
backlash. The following procedures provide
instructions for obtaining acceptable backlash.

Cross Feed Backlash Adjustment

1. Use the cross feed crank to move the table to the
extreme rear of its travel.
Remove the pleated way cover.

3. Open the two chip guards enough to expose the
cross-feed adjustment nut (the nut that is toward
the rear of the nut bracket is not adjustable — only
the front nut is adjustable).

Loosen the two nut locking screws.

Turn the nut slightly to tighten it against the
opposing nut.

6. Tighten the two nut locking screws.

Using the cross-feed crank, move the table to the
middle position.

8. Set up a dial indicator to check cross-feed
backlash. Gently move the cross feed crank back
and forth while watching the dial indicator.
Backlash should be between 0.003 inch and
0.005 inch.

9. If necessary, repeat the steps above to set
backlash.

10. Install the pleated way cover.

Longitudinal Backlash Adjustment
Refer to Figure 26.

1. Only one of the longitudinal lead screw nuts can
be adjusted. The other nut is fixed. The left hand
nut is typically adjustable. This can be
determined by looking at the nut from the
underside of the table.

2. Loosen the two nut locking screws.

3. Turn the nut slightly to tighten it against the
opposing nut.



4. Tighten the two nut locking screws.

5. Using the longitudinal table crank, move the table
to the middle position.

6. Set up a dial indicator to check longitudinal
backlash. Gently move the crank back and forth
while watching the dial indicator. The backlash
should be between 0.003 inch and 0.005 inch.

If necessary, repeat the steps above to set backlash.

t
Left bearing Bearing bracket oo
bracket cap screws bmk?y
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ﬂ % nut set \
fing Adjustable
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Bearing
retaining

Longitudinal feed section view

Bearing retainer

Leadscrew
nut set casting

Threads In bore

accept lead screw Cross-feed section view
Feed nut - end view

Table Lead Screw Components

Dial
Graduated
dial holder

Figure 26
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Maintenance

AWARNING

Before any intervention on the machine, disconnect it from the electrical supply by

pulling out the plug or switching off the main switch! Failure to comply may cause serious injury.

Lubrication

The milling machine is equipped with a “one-shot” lubrication system. The system lubricates the lead screws
and ways. An oil cup and grease nipple on the mill head provide lubrication for the spindle bearings and back
gear mechanism. Refer to Figures 28 and 29 for lubrication requirements and access points.

Key | Description Recommended Lubricant Action
A Spindle bearing oil cup Mobil DTE Oil Light, or equivalent | Service daily.
Check oil daily — add if required.
B One-shot lube system Mobil Vactra Oil #2, or equivalent Pull lube handle every hour
during operations.
C ﬁi?o?o?e leadscrew  grease Mobilith AW2, or equivalent Service once each week.
. . . Service weekly when operating
D Back gear grease nipple | Mobilith AW1, or equivalent in back gear mode.

Figure 29

Figure 27: Lubrication Points

A
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Periodic Maintenance Requirements

During operation, periodically vacuum and brush
chips and debris from machine.

Periodically operate knee and table lead screws
through full range of movement to evenly distribute
lubricant (particularly when applied using the “one-
shot” system).

Periodically apply light machine oil to work table and
other exposed metal surfaces to prevent rust or
corrosion.

Periodically remove vent panels to check pulleys
and belts for unusual wear or grooving. NOTE:
Operators should vary speed occasionally to prevent
formation of grooves on the pulley surfaces.



Replacement of Drive Motor

Refer to Figure 30 and Head Assembly in the Parts
section.

Cap screws (3)

1.

/ Motor screws (4)
e —

Bl
[ 1

5

[ Al
Vent screws s \
< ] - \
1 X

i\ AN

Lower cover plate Side vent
Figure 30
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Operate spindle at its highest speed.

AWARNING

Disconnect electrical power to

the machine before performing any maintenance.

2.

Disconnect electrical power. Remove junction
box cover and disconnect wiring. Tag wires to
identify leads for reinstallation.

Remove vent covers on both sides of head to
provide access to the vari-speed belt and pulleys.

Remove the lower cover plate under the motor
pulley (at the rear of the cover) by removing three
cap screws.

Remove the four screws that attach the motor.

Connect a lifting sling to support and lift the motor
during removal. Ease the motor up and forward
on the housing.

Tilt the motor slightly toward the rear to slacken
the vari-speed belt. Remove the vari-speed belt
from the motor pulley.

Remove the belt; lift the motor clear of the

housing.

AWARNING

Do not attempt to remove the

screw from the end of the motor shaft without
use of a hydraulic press. Failure to comply may
cause serious injury.

The screw retains the underlying spring stop washer,
which is under spring tension. Serious injury can
result if the spring tension is not gradually released
using the hydraulic press. Proceed as follows.

9.

Support the drive motor in a hydraulic press.
Move the hydraulic ram into contact with the
spring stop washer (ref. 9). Remove the screw
(ref. 107) from the end of the motor shaft.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.
20.
21.
22.

23.

Slowly release pressure on hydraulic ram until
the spring (ref. 8) is fully extended.

Remove the lengthening shaft (ref. 106), spring
stop washer (ref. 9), spring (ref. 8) and outermost
pulley (ref. 5) from the motor shaft.

Loosen set screw (ref. 3) on innermost pulley
(ref. 2). Remove the pulley (ref. 2) and drive key
(ref. 7) from the motor shaft.

Install drive key (ref. 7) and pulley (ref. 2) on
shaft of replacement motor. Tighten set screw
(ref. 3) on pulley.

Support the drive motor in a hydraulic press.
Place the outermost pulley (ref. 5) on the motor
shaft.

Install the spring (ref. 8), spring stop washer (ref.
9), and lengthening shaft (ref. 106) on the motor
shaft.

Move the hydraulic ram into contact with the
spring stop washer (ref. 9). Compress the spring
(ref. 8) and install the lengthening shaft (ref. 106)
on the motor shaft. Install and tighten the
attaching screw (ref. 107) in the end of the motor
shaft.

Using an overhead hoist, lift the replacement
motor into position.

Tilt the motor slightly toward the rear and install
the vari-speed belt on the motor pulleys.

Install the four motor attaching screws.
Install lower cover plate.
Connect electrical wiring to motor junction box.

Start the drive motor. Operate the spindle
throughout its speed range to check operation.

Install vent covers on mill head.

Cap screws (3)

Figure 31



Replacement of Vari-Speed Belt

Refer to Figures 31 and 32, and Head Assembly in
the Parts section.

AWARNING Disconnect electrical power to
the machine before performing any maintenance.

1. Remove drive motor (refer to the Replacement of
Drive Motor section).

2. Remove Quill Top Cover by removing three cap
screws (Figure 31).

3. Remove six cap screws and remove the upper
housing (Figure 32).

4. Remove the vari-speed belt (ref. 4).

Install the new vari-speed belt (ref. 4) on the
driven hub (ref. 44).

6. Install drive motor (refer to the Replacement of
Drive Motor section).

= —
 E—
=

Remove socket head cap screws -
three under each side

Figure 32

Replacement of Brake Shoes, Springs
and/or Timing Belt

AWARNING Disconnect electrical power to
the machine before performing any maintenance.

1. Remove drive motor (refer to the Replacement of
Drive Motor section).

2. Remove vari-speed belt and upper housing (refer
to the Replacement of Vari-Speed Belt section).

3. Remove screws from lower

(ref. 50).

4. Loosen the setscrew (ref. 3) securing the brake
pivot finger stud (ref. 58) in the lower housing
cover (ref. 50).

housing cover

5. Move the pivot finger stud (ref. 58) inward
enough to remove the snap ring (ref. 60).
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A - A

Remove six cap screws —
three screws under each side

Figure 33

6. Pull the pivot finger stud (ref. 58) out of the lower
housing cover (ref. 50) and the brake pivot
fingers (ref. 59).

7. Before removing, note the orientation of the
brake pivot fingers (ref. 59) for correct positioning
for re-assembly. Remove the pivot fingers.

If replacing the brake components only, skip Steps 8
and 9 and go to Step 10.

To replace the timing belt:

8. Remove lower housing cover and pulley.
9. Replace belt (ref 63).

To replace the brake components:

10. Using a soft-faced mallet, tap upward to separate
the lower housing cover (ref. 50) and the brake
assembly (ref. 47) from the bearing (ref. 43).

11. Remove the brake shoes (ref. 47) and springs
(ref. 49). Install the replacement brake shoes and
springs.

For all:

12. Position the brake pivot fingers (ref. 59) as noted
during removal. Install the pivot finger stud (ref.
58) through the lower housing cover (ref. 50) and
into the brake pivot fingers (ref. 59). Install the
snap ring (ref. 60) on the pivot finger stud (ref.
58).

13. Tighten the setscrew (ref. 3) to secure the pivot
finger stud (ref. 58).

14. Install the brake assembly (ref. 47) on the lower
housing cover (ref. 50).

15. Secure the lower housing cover (ref. 50) with four
screws.

16. Install timing belt and upper housing.

17. Install vari-speed belt (refer to the Replacement
of Vari-Speed Belt section).

18. Install drive motor (refer to the Replacement of
Drive Motor section).



Replacement of Quill Feed Clock Spring 7 g;jfﬁg ég\e/e:e(fé?cle;g;‘_m spring (ref. 178) in the

Refer to the Spindle Assembly in the Parts section. 8. Install end of spring (ref. 178) over the pin

(ref. 168) on pinion shaft (ref. 166).

9. Install pin (ref. 168) in feed handle hub sleeve
(ref. 176) on other end of spring (ref. 178).

AWARNING Disconnect electrical power to
the machine before performing any maintenance.

1. Remove the coarse feed handle. . ) i
10. Turn the spring cover (ref. 177) to wind the spring

2. Remove the screw, hub, and key from the coarse (ref. 178). Turn the spring cover (ref. 177) until

feed shaft (ref. 172, 175, and 171). the desired tension is achieved. Hold the spring
cover (ref. 177) in position and secure with six
screws (ref. 1).

11. Install the key, hub, and screw (ref. 171, 175, and
172) onto the feed shaft (ref. 166).

3. Remove six screws (Ref. 1) and allow the clock
spring (ref. 178) to slowly unwind.

4. Remove feed handle hub sleeve (ref. 176).

Lift the end of the spring (ref. 178) from the pin
(ref. 168) on the pinion shaft (ref. 166).

6. Remove the spring (ref. 178) from the spring
cover (ref. 177).

Replacement Parts

Replacement parts are listed on the following pages. To order parts or reach our service department, call 1-800-
274-6848, Monday through Friday (see our website for business hours, www.jettools.com). Having the Model
Number and Serial Number of your machine available when you call will allow us to serve you quickly and
accurately.
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Parts List for Head Assembly

Index No. Part No. Description Size Qty
................. JTM4VS-HA............ Head ASSemDbBly W/ MOTOF .........cooiiiiiiiiiiiiiieeiiee e eeeene
i VS-001....ccceviiiiiienns UPPEI HOUSING. ...ttt ee et e e e ettt e e e e e e e eeeaa e e e aaaeees 1
2, VS-002.....cciiieiiiieens MOLOT PUILBY ... e ee et e e ettt e e e e e e 1
................. VS-044A ................. Motor Pulley Bushing (NOt SNOWN) ...........coiiiiiiiis i eeeeenn 1
3 TS-1503011............ SEESCIBW ... MB X 6 .o 4
4 VS-004.......cvvvvvnnnnne Belt. o 900VC3830 .....cooveeeeeeeeeeeee 1
5, VS-005.....cccciiiiiiieens MOLOr PUIEY DISK......uueiiieiiiieiii e et 1
B VS-006......ccccveeeieenns MOLOr PUIEY SNaft ........iiiii s e 1
T, KEY7725.......cc....... KBY ettt TXTX25MM s 1
8, VS-008.....cccvveeieeenns MOLOT PUIEY SPIING .vvenieeiiiiiiiiie et ee ettt e e e ee e e 1
9, VS-009.....ccceiiiiiiieens SPriNg StOP WASKNET ..o e 1
1. VS-011A ..., MOLOE PUIEY COVET ... e ettt e e e e e e e e e e e 1
12, TS-1502051 ............ Hex Socket Cap SCrew.........cooevvvviiiiieiiieeiiiennnn. M5 X 20 oo 8
13 VS-013........coeie, GOV B e 1
14............. TS-1503041 ............ Hex Socket Cap SCrew.........cooevvvviiiieeiiieeiiinnnnn. MB X 16 .covniiiiiiieiiiieeeeeis 10
5. BB-6007ZZ7.............. Ball BEAMNG ... et ee et e e 1
16 VS-016........cccoeen. DT I O0 V= TP P PP P PP PP PP P PPPPPPPPPPPPPPPIN 1
16-1.......... VS-016-1........ccueee. Dial With Panel Assembly (N0t SNOWN) ..........oooot i 1
17, TS-1503071 ............ Hex Socket Cap SCrew.........cooevvvviiiiieiiieeiiinnnnn. MB X 30 .eeeniiiiiiieeiei e 4
18..i. TS-1503041 ............ Hex Socket Cap SCrew .........cooevvvviiiiieiiieeiiiennnn, MB X 16 .oeeeiiiiiiiieiiiieeeeieeee 2
19 s VS-019........coeeen. BUSKING ettt ee ettt 1
20 VS-020........cceeeen. BUSKING ettt ettt 1
2. VS-021......cooeiien, WWOIMN. ottt tee ettt 1
22, VS-022......ccovvviinnnnn, WO GRAN ... ettt —eeee e e e e e e e e e e en e 1
23, VS-023......ccovviiiinen, SPrNG PiN..oo 5X 10 MM, 2
24............. VS-024......cuvvvvvvinnnns BUSKING ettt ettt 2
25, VS-025........cceeie. Dial CONLrol SNAt........ccvviiiiiiiiiiiiiiiii et ettt ennenees 1
26, VS-026......ccccvvvnnnnnn. SPriNg PiN...oooi e 3X12mMm.. 1
27 i, VS-027...cevviiiiiininnns DIAl WL ...t et 1
28 VS-028......cvvvvvvvinnnns Wheel Handle...........ooo i 1
29 VS-029.....cuvivviiiinnns ST 1
30, VS-030....cciiiiiiiiieens SPriNg PiN..coooi s AX16 MM, 2
3l AVAST 0CT SPriNg PiN..coooi e 3X25 MM, 1
32, VS-032..cuiiiiiiiiiiiees Speed Change Chain............oii oot e e e e eeeaaaas 1
33, VS-033..iiiiiiiiieiiiees AJUSIMENT SEUA ... es ettt e e e e e et 1
4. VS-034.....ovvvviininnns SIEEVE NUL.... o 1
35, VS-035...cciiiiiiiiiees AJUSIMENT SEUA ..o ettt e e e e 1
36 VS-036......cuvvvvrnnnnns THIEET ettt et 1
37, VS-037..coiviiiiiiininnns BUSKING ettt ettt 2
38, KEY6645................. KBY ettt BXB6XA5MM. .o 1
39, VS-039...uiiiiiiiiiees REQUIALING SCIEW.....ceuieiii e et e e e aa e as 1
40............. VS-040......cuvvvvennnnns SPrNG PiN..oo 3/32"x 3/4" . 1
41............. VS-041.....ovvviviininnnns WASNET ...ttt et 1
42 ... VS-042.....ccccuiiiie. 510 ] o] o [0 ] o FR PP PPPT 1
43 . BB-6010VV ............. Ball BEANNG ... et ee et e et 2
4............. VS-044.....cc.ooevvvviens Driven Pulley Assembly (S/N:XXX1944 & [OWEN) ... ...ccvvviiiiiiiiiiiiiiiiiiiiiiiiiiieeeeeeeee 1
................. VS-044N ................. Driven Pulley Assembly (s/n:xxx1945 & higher).. ........ccccccvvvvvviviviviiiiniviiiniinnn 1
45 .. VS-045.....cccciiiiiiiiens Steady Pulley (S/N:XXX1944 & IOWEL) ....coooiiiii s e 1
................. VS-045N.................. Steady Pulley (s/n:xxx1945 & higher)..........ccccct iiiiiiiiiiiiiieeeeceieeeeeee 1
46............. VS-046.......ccccevvnnnnn. BEANNG COVEL ...ttt —e ettt e e e ettt e e e e e e enaa s 1
A7 o VS-047....ccoovvieinnnnnn. Brake LiNING ....oooiiiiiiiii e ee ettt e e e e e et e e e e e e e e 1
48............. VS-048..........cccee. LOCK SCIBW ....ceiiiiiiiiiiiitiietee ettt ee ettt e e s e nennnneeeeeeees 1
49 ... VS-049....cciiiiiiiiens ] = SIS o] (1 0 [o [P T 2
50..ccinnnn. VS-050.....cciiiiiiiienns LOWET HOUSING COVEI ...ttt ee ettt e e ettt e e e e e e e e e e e e e e s 1
Y TS-1504031 ............ Hex Socket Cap SCrew.........cooevvvviiiieeiiieeiiinnnnn. MB X 20 .., 4
52 VS-052.....ccvviiiininnns Brake Shaft SIEEVE.........ovviiiiiiiiiiiiiiieet e 1
53 VS-053.. ... Brake LOCK SNaft .........covviiiiiiiiiiiiiiiiiiiiiiiiiiieieiiit et 1



Index No. Part No. Description Size

54............ VS-054..........ccee. Brake LOCK BIOCK..........cuiiiiiiiiiiiiiiiiiiiiiiiiiiieeieiiie ettt
55 TS-1503061 ............ Hex Socket Cap SCrew ..........uveevvieeiiieiiiiiineeene, MB X 25 ..o
56............. VS-056.........cccceenn. Brake LOCK HANAIE .........oooiviiiiiiiiiiiiiiiiiiieeeeiiiiiie et
57 .. VS-057.....ceviiin, PIASHC BaAll.....ceiiieiiiiiiiiiiiiiieiie ettt et
58, VS-058.....cccevveiinnnnn. Brake Finger PIVOt STU ........oooiiiiiii s e
59, VS-059........ccceee, Brake STU.......ooiiiiiiiiiiiiiiiiiee ettt ettt
60....ccuueenn. VS-060.......cccevvvnnnnn. SNAP RING...coiiiiiiii e S-8
61l............. TS-0561072............ INUL ettt neenees 5/87-18 UNF......ccccoeiiiiiiiienn
62 VS-062.....ccccvveeinnnnn. TIMING BEIt PURY ... e
63 VB-225L100............ TimMiNg Belt ... 2251100 ..o
64...onnnnnn. VS-064.......cccevvnnnnnn. Bearing RELAINET ........uueiiiiii e ee et e e e
65.. e, BB-6203Z~7.............. Ball BEAMNNG ... et ee ettt
66............. VS-066............coen. BUIL GBAI ...ttt ettt e e e e e e
67 ..o VS-067.......cccevveen. COUNEEE SNAFT ...
68.....ccc. VS-068...........ccoe. KBY ettt S5X5XI5MM.iiiiiiiiiiins
69............. VS-069.......cuvvvvvnnnne KBY ettt 5X5X1I8MM..iiiiiiiiiiins
70..ccinnnnn. VS-070....cciiiiiiiiianns Spindle PUlley HUD ... e
1. VS-071..oeiiiiiiiiniinnns K Y ettt 8XTX24MM .o
T2, VS-072..iiiiiiiiiiiinnns K Y ettt 8XT7TX12MM. s
T3, VS-073.cciiiiiiiiiees SpiNdle Gear HUD ... e
T4, VS-074...cciiiiiiiiieens Spindle Gear ASSEMDIY.........oii i e
5. VS-075..iiiiiiininnns RACK CUP .ttt ee ettt n e nrn e e e e e e
76..cceninnnn. VS-076.....cceivieiiienns WASNET ...ttt et
TT e, BB-6908Z7.............. Ball BEANNG ...eeiviiiiiiiiiiiiiiiieeeeee ettt ee ettt
8., VS-078....cccevviiinnnnnn. Bearing Washer ... e
79, VS-079....ccciiiiiiiinnn. Bearing Washer........uueii s e
80...ccuvunnnn. VS-080.....cccevvevrnnnnn. SNAP RING. . ettt oo e e e e ettt a e e e et e e e eeaeaaaas
8l............. VS-081........ccoeven. N L TP PP PP P P PP PPPPPPPPPPP
82. i, VS-082....ccceiiiiiiinnn. oY= g o (o U] o U
83 VS-083.......cceeie. Fixed ClIULCh BraCKet...........covviiiiiiiiiiiiiiiiiiiiiiiiiis et
84...onnnn. VS-084......ccovvveinnnnn. S o] ] o TR PP TTSUPTPPPI
85, VS-085.......ccceeen. UG o
86..ccciennn. TS-1506021 ............ Hex Socket Cap SCrew .........cooevvvviiiieeiiieeiiinnnnn. MI2 X 25.. .
87 . VS-087.....ccoeviii, Gear Shift PiNION. ...
88....i. VS-088.........ccceeen. T DT P PP P P PP PPPPPPPPPPP
89...... VS-089........ccceee. DEENE PIALE.....eiiiiieiieieiieiiee ettt et
90.....cce. VS-090..........cceeen. DeteNt WASKEN ......ceiiiiiiiiiiiiiii ittt ettt nnnnnnnane
91...ieennn. VS-091.....ccoviiiiiinnn, S o] 1 o TR PRSPPI
92...... VS-092.........cccee. PINioN BIOCK.......ooviiiiiiiiiiiiiiiiiiiiee et e
93 TS-1503011 ............ Hex Socket Cap SCrew .........cooevvvviiiiieiiieeiiinnnnn. MEX 14 i,
9. VS-094..........coe. PINION CrankK .......oeoiiiiiiiiiiiiiiiiiiiiieeee ettt ettt
95 VS-095.........cccee. CaAP NUL .
96............. TS-0561031............ HEX NUE ...oovviiiiiiiiiiieeieeeeeeeeeeeeeeeeeeeeee 387
97 i, VS-097....cooiiiiiiiinnnn. SNAP RING. .ttt o e e e e e e e e e e e e e e e e eeaaaaaas
98....ccee. VS-098.........ccoee. WaVve WaASKET ...t e
9. VS-099.........oeee. PIASHIC BaAll......eeiiiiiiiiiiiiiiiiiiiie ittt et
100........... VS-100......cccoeeunnnnnn. SNAP RING. .t ettt oa e e e e e e et e e e e e e e e e eearaaaas
101........... VS-101B ..., GOV B e
102........... VS-102......ccvvvvnnnen, SPING ST,
103........... VS-103.....ciiii, WASNET ...ttt e
104........... VS-104.....cccoviiiiinnn. (070] o] o[ VAV A= ] 1= ST UUUPPUPUTR
105.....uueee VS-105......ciiii, SCIBW e L/A" X 38" e
106........... VS-107...coiiii, ST
107........... TS-1504061 ............ Hex Socket Cap SCrew .........cooevvvviiiieeiiieeiiinnnnn. M8 X 30 .eeeniiiiiiieeiei e
109........... VS-109.......ceeien, LOCK WASKEN .....ciiiiiiiiiiiieeeeeeeeee ettt ettt e e e e
110........... TS-1540041 ............ HEX NUE ...ooeviiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeee MB ..ot
111........... TS-0209051 ............ Hex Socket Cap SCrew........cccccvvvvvviiviiiiiiiienennnn. 38" X L7 i
112........... VS-000..........cceeenn. IMOTOT .ttt BHP3PH ...,
................. JTMAVS-112.......ce. MOEOF i 2HP APH
113........... VS-113...., Oval Head SCrew..........cvvvii, 1/8" X LA s



Index No. Part No.

114........... JTM1-001VS...........
115........... JTM4VS-A002B ......
116........... VS-116......cccvvevvnnenn,
117........... VS-117....coeiiiiiiinnnn,
118........... VS-007......cccovvvvnnnnn.
119........... VS-005A .......coovveen.
120........... VS-120......ccovvevvnnnnn.
121........... BB-6206ZZ..............
................. VS-000A ........ccevees
................. JTM2-598CP...........
................. JTM1-598D.............
................. JTM1-598B .............
................. LK-041B........cccvveee.

Description Size Qty

DIAW Bar ... 1
Draw Bar WaSHNET .........uuuiiiiiiiiiiiiiiiiiiiiiiii s 1
KB e et e e e et e e e e et e e e e e 1
Oval Head SCrew..........oooveviii /16" X 12" oo 1
SNAP RING. .. ettt oa e e e e et et e e e e et aaeeeanaaaas 4
PlASHIC SIEEVE ....ceiiiiiiiiiieiieeeeeeee ettt ettt 2
KBY e 6XA4AX32MM..iiiiiiiiiiiee, 2
Ball Bearing .......cccoueeviiiiiiiiieiiiiiii e B6206Z7Z......cceiieiiiiieeeen 1
Forward-Reverse Switch, 3 Phase (Not Shown) .. .......coooiiiiiiiiiiii e 1
Forward-Reverse Switch, 1 Phase (not Shown) .. ..., 1
SWitch BOX (NOt SNOWN).....uuuiiiiii et e e e e eeeaaaas 1
Switch KNob (N0t SNOWN) ... e 1
Switch Bracket (N0t SNOWN) ..o e 1
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Parts List for Spindle Assembly

Index No. Part No. Description Size Qty
Lo, TS-1533042............. SCIEW . M5 X 10 .eevviieiiiieeieeneeiieeiieeieees 6
2, HA-002..........ccuveeeen. Bevel PINION WaSher ... e 1
3 HA-003........ccoevvnenn. FREA GRAN ... ettt 1
Lo LA-161......ccevveninnnn. SNAt SIBEVE ... e 1
5, LA-162.....cccevvennnnnn. Worm Cradle BUSHING.........ooiiiiiii e e 1
(ST TS-1523011............. SELSCIEW ... MB X 6 .o 9
T, LA-163......ccvvee. WOIM GEAI SPBCET ... ittt et e et e e et e eeee e e e eaa e e e eena s 1
8., LA-164 ......cccovennnnnnn. Feed Drive WO GRA .......cciiiiiiiii e ettt eeee et e e e et e e e e e eaeaa s 1
9, LA-165......ccceeennnnnnn. WOrmM Gear SNAft..........ooo oo e 1
10 HA-010.......ccuvunnnnnnn. Worm Shaft Key.........cooiiiiiiiiiiiiiieiieeee 3X3X8MMuiiiiiiiiiiiii, 1
11, HA-011.........ccoeeen. KBY ettt 3X3X20MM..ooooiiiiiiii, 1
12 HA-012.........cooeveen. LOCKNUL.....covviiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeee MB X 16 ..ovvvveeeeeeeeieieiiinieeeieeeas 1
13, HA-013.......cvveeee. WVBSIET ...t e e ee ettt e e e e e e e e e e e b e e s 1
14............. HA-014..........ccceeee. Cluster Gear Key .......coooeiiiiiiiiiiiiiiiiiiiiie e 3X3X85MM..iii, 1
5. LA-154 ... Feed ReVerse BEVEl GRA..........uuui it et 1
16 LA-167 ...ccoovviinen. Feed ENQAge PiN ... ettt 1
17 s LA-166.......covvunnnnnnn. WOIM GEAI Cradle..... ...t et e e e ee e es 1
18...ce LA-033 ... WOrmM Gear TRIOW-OUL .......cooiiiiiiiiiei e ee ettt e et e e e ee e e e e 1
19 s LA-002........cccevveenn. Shift SIEBVE ... 1
20, LA-004......ccvveneen. PIUNG .o et e ettt e e e e ettt e e e e e aaa s 2
21, LA-005......ccvvennn. S o] ] o TR PP TTSRPTPRPI 3
22 i, HA-022......ccvveeen. SPriNg PiN...oooi e 3X22 MM, 2
23, LA-003........coevvvernn. SHITE CraNK. ... 2
2 LA-006 .......ccvvunnnnnnn. PIASHIC Ball.... .o ee et 3
27 e, LA-147 ..o UPPEI BUSHING ...t e 1
28, LA-144 .................... Cluster Gear ASSEMDIY .......cooiiiii s 1
29 HA-029.......ccccoeeee. Cluster Gear Key .......coooeuuiiiiiiiiiiiiiiiiiiie e 3X3X45 MM, 1
3l LA-143 ..., Cluster Gear Shaft..... ..o e 1
32, HA-032......ccovvennn. SNAP RING. .. ettt e e e e e e et e e e e e e e eeaaaaaas 2
33, LA-142 ... BeVel GeAr BUSNING ... ..ttt et e 1
Y LA-141 ... TRFUSE SPACET ...ttt —e et ettt e e e e e e e e et e e e e e e eesaesreaanas 1
1 LA-156......ccvvvunnnnnnn. FEEA DIVE GBA ...ttt ettt e et e e e e e e eeeaa s 1
37 HA-037.....cccovvvvinnn. K Y ettt 3x3X10mMmM..ooooeeiiiii, 1
40....un..... LA-157 ..o FEEA DIVE GBA ...ttt ettt e e et e e e e eeeaa s 1
41 e HA-041.......ccveeneen. NEEAIE BEAING ... .cieeiiieii et eeee et e e et a e e e e eeaea s 1
42............. LA-168........ccovvveren. BUSKING ettt ettt 1
43............. LA-139....vvviinnnnn. R AT 1 PP P PP PP P TP PP PPPPPPPPPPP 1
44............. LA-138 ..., Feed Worm Shaft BUSHING ......co.uuuiiiiiiiiii s e 1
A7 o LA-137 .o Bevel Gear TRIUSE SPACET.......couuiii it et 1
48............. LA-134 ..., BUSKING ettt ettt 2
49 ..o LA-135....e Feed ReVerse BEVEl GRA..........uuui i et 2
50..ccinnnn. LA-136....cccovvvnnnnnn. Feed Reverse CIULCH ....... ..o e 1
55, LA-132 .., Reverse CIUCh ROG..... ..o e 1
56..cccuiinnnn. HA-056.........cuuunnee. SPriNg PiN...oooi e 3X20 MM, 1
57 i, LA-133 .., Feed WOrm Shaft..........coo s e 1
59 ., HA-059.........ccouvneenn. SPriNg PiN..oooi e 3X12mMm.. i 2
60............. LA-150 ..., Feed SNIft ROU........oiiiiiiiiiiiiiiiiiiie ettt ettt neneannnnes 1
61l............. TS-1522031............ SEESCIBW ... M5 X 10 .oovviiiiiiieieeeeeeieieeieeeeeees 1
62......c..... HA-062...........cceeee. KBY ettt 3x3X15mm.....i, 1
63 LA-149 ... Feed Gear Shift FOrK ... e 1
64...cuunnnnn. LA-151 ... Cluster Gear Shift Crank............cooiiiiiiiiit e 1
66...cccuvnnnn. LA-148......cccvvvnnnnnnn. ClUSEEE GRAI COVET ...ttt e et ettt aea e e e e e e ettt e e e e e e eeaaana e e aaeaeeeeeee 1
67 .o TS-1504011 ............ Hex Socket Cap SCrew ..........uvevvieeiiieeiiiiineeenn, MB X 10 .o 4
T3, TS-1502081 ............ Hex Socket Cap SCrew ..........uvevvieeiiieeiiiiineeenn, MSE5 X 35 . 2
T4............ LA-081.......covvveenn. CIULC RING PN .. 2
5. LA-080.......ccevvvernn. CIULCN RING ..o 1
76, TS-1524011 ............ SELSCIEW ... MB X 8 oo 1



Index No. Part No.

LA-082
LA-083
LA-084

LA-084N.........c.ovvee.

LA-085
LA-090

TS-1532052 ............
TS-1523031 ............

LA-169
LA-089
LA-123
LA-122
LA-087
LA-086

LA-O86N..................

HA-094
LA-079
LA-078
HA-098
LA-076

TS-1523051 ............

HA-101
LA-077
LA-091
LA-100
LA-092

TS-1503051 ............

HA-109
LA-130
LA-131

LA-125

LA-O50A.......cccceee.

LA-060
LA-048

BB-6206ZZ..............

LA-051
LA-052

BB-7207C ...............

LA-054
LA-053
LA-172
LA-058

TS-154021 ..............
TS-1521071 ............

LA-098
LA-099
LA-111
LA-109
HA-150
LA-057

Description Size Qty
Overload CIUtCh LOCKOUL..........ocoiiiiiiiiii it e 1
Safety CIULCh SPriNG .....ooouiiii e e 1
Overload ClutCh...........cooiii e ABT e 1
Overload Clutch (serial # 6100913 and up) ........ BOT e, 1
Overload CIULCh SIBEVE .........oi i e 1
0SSP TPPPTTR 1
Pan Head Machine Screw.............ccccoeevvvvnnneennn. Y I U 3
SEESCrEW ..ot MB X 10 e 2
S o] ] o TR USSP 1
SPING PIUNGET .ttt e e e e e e e e e eeeeaanas 1
Pinion Shaft BUSNING........cooiiiiiii e e 1
Y o= (o= TP TP PPPPT 1
Overload CIUtCh WOIM GEA.........coiuiiiiiiiiieiiiiiit it 1
Overload Clutch RiNg.........uucoiiiiiiiiiiiiiieees ABT e 1
Overload Clutch Ring (serial # 6100913 and up) 50T .........uueiiiiiiiiiiiiiiiinieeeeeeene 1
SNAP RING. . ettt oo e e e e et e e e et e e e eeenaaaas 1
I ] O Y= PSPPI 1
WVBSIET ...t e e ee et e e ettt e e e e e e r s 1
SNAP RING. ..ottt oo e e e e e et e e e e e e e e e e eeeeaaaas 1
CIULCN AP COVET ..ttt ettt e e e e ettt e e e e e e eeaaa e e e e e aeeeeeees 1
SEESCrEW ..ccviiiiei e MB X 10 e 1
LOCKNUL. ... e ee e e e e ettt e e e e e e e e ta e e aaaeees 1
] o TSR 3
1071 10 1 = (o To IR SUPRUUPPPRPI 1
THP HANAIE e s ettt e e 1
Feed Trip BracCket ..........i i e 1
Hex Socket Cap SCrew ..........uvevviveiiieiiiiiineeenn, MB X 20 .o 2
KBY e 3Xx3X0OMM..ciiiiii, 1
Feed Reverse KNOD StU........coouuuiiiiiiiiii s e 1
REVEISE KNOD ... . e 1
SNAP RING. . ettt oa e e e e e e a e e et e e e eeanaaaas 1
HanNdWheel CIULCR.........e s e 1
Steel Ball ... 3167 2
S o] 1] o TR PP 2
SPIING PNttt oe e e e e e e e et e e e e et aaaeean 1
Cam Rod Sleeve ASSEMDIY........cooiiiii i e 1
L] 0 o 18T =T PSRRI 1
BUSRING e e 1
Feed THP PIUNGET ... ettt e 1
HANAWHNEEI ... et n s 1
HANAIE ... s ee ettt e e e s 1
SPINAIE .. ettt e e e e e e e ea e aaaaeae 1
QUIIL SKIMT ... 1
LOCK NUL . ee ettt e e e e e e e et e e e e e e e e eranrba e 1
Ball BEAINNG ...t ee et e e 1
NOSE PIBCE ... eee ettt e e e e e ettt e e e e e e e s raa e 1
SPINAIE SIEIA. ... e 1
Ball BEANNG ...t ee et e e 2
Bearing SPacCer (Iarge)......ccooeeuuuuiiieeiieeie s et 1
Bearing Spacer (SMall) ......coooiiiiiii s e 1
ST ST ol (= USRI 1
QUIILL e 1
HEX NUL ..o M4 1
SEESCrEW ..ccvi i MA X 20 ..o, 1
FEEA TP LEVET ... et e e e e e e e as 1
TP LEVET PN oo —e e ettt e e e e e et e e e e e e eeeeeeneaan s 1
(O 11| o Tod (] 1= = PP 1
LOCK HANAIE ... ettt e e e 1
SCIBW ..ttt M5 X 10 oo 2
FeIEWASNET ... e e 1



Index No. Part No.

153........... LA-110.....cccovvniiannnns
155........... LA-043 ..o
156........... LA-046.....c.ccevveeen
157........... LA-040.....ccccevvveennenn
158........... HA-158........cceeven
159........... LA-118.....cccvvverannen
161........... LA-115.....ccccovviiannnns
162........... LA-116.....cccevvverannen
163........... LA-117 oo
164........... LA-112 ...
165........... LA-165A........c.coen....
166........... LA-101 .....cevvvneannen
168........... LA-101A........eeeee
171........... HA-171.....c.cooveean
172........... LA-107 ..o
173........... TS-0270021 ............
175........... LA-106.....c.ccevveeennen
176........... LA-104 .....cccovveiannn
177........... LA-103.....cceveeeiennnns
178........... LA-102.....cevvveiannns
................. LA-102/3 .....cevenenn
179........... TS-0680061............
181........... TS-1523011............
183........... LA-113 ...
184........... LA-114 ...
185........... LA-124 .....cccovveean
186........... LA-018.....cccevvverennen
188........... LA-173 .
189........... LA-019....ccccvvviiennnns
190........... LA-105.....cccoeveiennnns
191........... LB-017 ..coevneieneiannnnn
192........... LA-016.....ccccevverenne
193........... HA-193.......ccevvieen
194........... RINS30.......ccvveienn
195........... HB1291........ccoceee..
19%6........... TS-1524011 ............
197........... TS-0561031 ............
................. LA-166A..................

Description Size Qty
(O 1011 | I o Tod (] 1= = PP 1
T-BOlt ASSEMDIY... .o ettt e e 4
Y o= (o= PO PTTR PP 4
1o Tox 1 ) | ST 4
SCIBW .ttt MA X5 2
MICTOMELET SCAIE......uieiiii e et 1
QUIll MICIO-STOP NUL.....oiiiiiiti et et e e e eeaeeees 1
MICIOMELET NUL ...ttt ee et e et e e e e e e e 1
QUIIl SEOP KINOD ... e e e e e e eeees 1
L@ 1011|113 £ 0 o =1 PPN 1
SCIBW ittt eeeeeees 3/87-24UNF X 3/4” ....ccovenn. 1
QUIIl PINION Shaft........oiiiii e e e e 1
] o TSP 1
KB et e e et e e e e et a e e e e 2
Pinion Shaft HUD.......... i e 1
SEE SCIEW ...ttt 5/167 X LA™ oo 1
HUD e ee et e et a e e e 1
HUD SIEBVE ... e et 1
SPIING COVEI ...ttt e ettt tts oee e e e e et ettt e e e e e e eeaaan e e aaaaaaaeeee 1
104 [oTo3 1QoT o111 o T TSP SURRUUPPPPPIN 1
Clock Spring ASSEMDIY .......ueiiii e e 1
WaASKNET ...t /27 1
SEESCrEW ..ccvi i MB X 6 oo 2
YT TSP TPPPTT 1
PIUNGET - s ettt e e e e ettt e e e e e e a s 1
ST o PP P PP PPPPT 1
WWOIM GRAN ...t e e e et e e et e eeea e e e ea e e aaeeaan s 1
ST ST od (= TP SPPPT 1
WO SNAFT ... ee ettt e e e e e e 1
HANAIE ... s ettt e e e et s 1
PIASHIC Ball.... .o ee e 1
QUIIN HOUSING ..ttt e e e et e e e e e eeaa e e e e e e aaaeenes 1
SPIING et 10X 20 MMuieeiiiiiiiiiiiiiiie e, 1
SNAP RING. . ettt oa e e et a e e et aaeeeaeaaaas 1
LOCK WASKET . ... ee et e et 1
SEESCrEW ..ccviiiiii e MBX 8 .o, 1
HEX NUL ..o B8 1
Worm Gear Cradle Assembly (index # 1-17,36,37,40).......cccccuuiiiiiiiiiiieiiiiiannnenn. 1
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Base Assembly

62 63

e e
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Parts List for Base Assembly

Index No. Part No. Description Size

Lo, LB-001.........ccee. SEESCIEW ...t M6 X30 ...oevvvvrrrnnnns
2, LB-023.......ccoevvrnnnnn, [T | PP PPPPTT
I ST LB-020.......cccevvvnenn. RAM AAPLET ... e
Lo LB-004........ccoevnnenn. SNAP RING...coiiiiiiii e S-28 i
5., LB-005........cceeeen. RIVET. .ttt aes eeeeeee e
B, LB-027 ....ooeeiiieeiiann, AdAPLEr SCAIE ... .ccieiiiiiii e e
T LB-035......ccevvevnnnenn, WO e e
8 LB-036.........cccevnnn. Worm Thrust Washer...........ovviviiiiiiiiiiiiiiiiiiiiiiies e
9, LB-034 ..., SNAFT. e
10 LB-100.......ccccevveenn. K Y ettt 5x5x40mm
11, MB-026................... RAM e eeee e
12, LB-032....ccceviiinnn. ANGIE PIALE ... e
13, LB-028......ccovvvnnnnnnn. Adapter PIVOL STUd.........ooiiiiiii s e
14 LB-031......cevvvveenn. WVASKET ...t ee e
5. LB-030.....cccvvvunnnnnn. Adapter LocKing BOlt..........ccooiiiiiiiiiiiiiiiiiiis e
16 MB-009............cce.... TUITEL .
................. MB-00B................... Turret Scale (N0t SHOWN) ..........cooiiiiiiiii i e
17 s LB-030......ccvvvveenen. LOCK BOIL. ..ttt e
18 LB-041........coevvenn. RaM PiNiON SCrEW .......ceviiiiiiiiiiiiiiiiiiiiiiiiiiiiietiiis et
19, LB-011......ccvvvennnnnen, RaM/TUITEt Gib....eeeiiiiiiiiiiieeeeeet s
20, LS-005E.........ccc....... LOCK PIUNGET. ... et
2., LB-014.........ceeven. Ram Lock Bolt Handle ...t e
22, LB-015.......ccevveeenn. RAM PINION.....oiiiiiiiiiiiiiiiiiiiiii e et
23, LB-016......ccvvvvnnnne. Ram Pinion Handle ROd.............cccccccvviiiiiiiiiiis i
24............. LB-017 ..., Black PIastiC Ball ............coueviiiiiiiiiiiiiiiiiiiiiiiiiiiiis e
25, TS-0211131............ SEESCIBW ... 3/8"X 2" i
26............ TS-0561031............ HEX NUL L. 387
27 i, MB-008............ccc.... S e
28, MB-000.........euunnnnn. Column (serial # 1999/4/29 and lOWEr) .........cccuvv coiiiiiiiiiiiiii e,
................. MB-000A................. Column (serial # 1999/4/30 and higher).............. ..o,
29, MTOQOB................... Table .
30, LT-027 ..ccovvviiiiinnnnn, SEOP NUL s e
3l LT-028 .....ccovvvnnnnen. TaDIE SEOP e e
32 TS-1504071 ............ Hex Socket Cap SCrew ..........uvevvieeiiieeiiiiinneenn, M8 X 35 ...ccceeeennnnnn.
33 TS-1504031 ............ Hex Socket Cap SCrew ...........vevvieeiiieeiiiiineeenn, M8 X 16 ......cceenne.
34, LK-002.....ccovvvennnn. Gib AdJUSEING SCIEW.....cceiiiiiiiieiiieeiii e ae et eeeeeeeaas
35, LS-003.....ccovviinnn. Table Stop Bracket ...........iiiiiiiiiiiii i e
36 LS-008........ccevveeeen. Saddle/Table Gib ...
37 e, LS-013.....ciiiie. FRIEWWIPEE e e
38, LS-005R........cuunnnnee. Table Lock Plunger — R.........ccoooiiiiiiiiiiiiiiiiinnn, 16MM .,
38-1.......... LS-005L ....ccvvvunnnnnnn. Table Lock Plunger — L........cccooviiiiiniiieiiiiiiiinnn, 13MM e
39, LS-011.....ccoevvvenennn. Knee LOCK Handle ............coovviiiiiiiiiiiiiiiiiiiis v
40............. LS-001.......covvvrrnnn. Saddle/KNee Gib.......oooo o
42............. LS-042........ccvvveenn. SCIBW . 316"
43............. MS-000..........cceeeeen. SAAAIE .
45............. LS-016A..........ccce.... FEIt (1€F) vt
46............. LK-001......ccvvvennnnn. KNnee/Column Gib .......covvviiiiiiiiiiiiiies e
A7 o LS-016B.........c........ Knee/Wiper Felt (fght) ... e
48 ... LK-007 ..ooeeeveeeiiann, Upper Chip GUAIT..... oo oot et
49 ..o LK-006.......cccevvvvenn. Lower Chip GUANT........uuuiiieeiiieiiiii e eeeeeai e e eeeeaaes
50 MK-000..........ccoenn. 1= PP P PP PP PPPPPPPPPPPPPPPPPPPN
51 TS-1505031 ............ Hex Socket Cap SCrew ..........uvevvieeeiieiiiiiineeenn. M10 x 25
52, MK-012......covvennnen. Elevating Screw HOUSING .......ccouviiiiiiiiiiiiiiiiiiiis e
53, MK-014 ... Elevating SCrew NUL.........oooiiiiiii s et
54............. TS-1503041 ............ Hex Socket Cap SCrew ..........uvevvieeiiieeiiiiineeenn, M6 X 16 ......cceeennn..
55, TS-0561052............ HEX NUL L. 1/2-20UNF
56......ccc... LK-058.......cccevvvernn. KBY ettt 4x4x30mm



Index No.

Part No.

LK-022......
MK-021......
BB-6306ZZ
MK-019.....
MK-016.....
LK-037......
LK-036......

Description Size Qty
WVASIIEI ...ttt e ettt 1
BEVEI GAI ...ttt et 1
Ball BEAMNG ... et ee ettt e e e 2
Bearing Retainer RiNG.........cooiiiiiiiiiiiiiiiii s e 1
EIEVALING SCIEW .....coiiiiiii e ee ettt e e e e e e 1
[ F=T 016 | PP P PP P PP PP PP PP PPPPPPPPPPPPRPIN 1
Elevating Crank ...........oio oo es ettt 1
CIULCN INSEIT .. 1
DT L o To) QN U | PP PP PP P P PP PP PP PPPPPPPPP 1
D= | BT P PP P PP P PP PPPPPPPPP 1
(D IF= 1 o (o] [0 =T PP PP P PP PP PP PP PP PPPPPPPPPPPPPPPIR 1
Bearing Retainer RiNG.........cooiiiiiiiiiiiiiii s e 1
Ball BEAINNG ...t e e et e e 1
1T T o 1o [ OF=T o ISR 1
KBY e AXAX18MM. i, 2
Elevating Shaft ..........ueii s e 1
Ball BEAMNG ... oot e e et e e 2
BEVEI PINION ...oooiiiiiiiiiiiiiiiiiiiieieeeeeee ettt ettt 1
PIUNGEI ..o 32MM 1
SPriNg PiN...oooi e 8X30 MM, 1
Saddle Lock Plunger..........cccoviiiiiiiiiiiiiiieeeieeens 116MM i 1
Hex Socket Cap SCrew ..........uvevviveiiieeiiiiineeenn, MB X 12 oo 1
Grease Nipple........co, L/8'PT o 1
SPBCET ...ttt e e e e e e e e e e e e e 1
TUITEE SCAIE ...t s 1
RUBDET T-NUL. ... s 6
SCIBW e LA X 3I8” e 4
BUSRING e e 1
Ol PIUG. oo, 38" PT oo 2
L0707 ST PP STTTUPTPPPI 1
SHAINET SCIEEN ... e 2
LOCK WASHET ...ttt s 1
HOISHING RING ..o ee et e et e e e e e e 1
WOrm TRrUSE WaSHET .......coviiiiiiiiiiiiiiiiiiiieiiiiteiiit ettt 1
TRPUSE WASKET ..ot et 1
Pleated WAy COVET ...... oottt ee ettt e ettt e e e e e eer e e e 1
LOCK PlUNGETr......oceiiiiiiii e 35MM . 1
FIat WaAY COVEI ...ttt ee ettt e e ettt e e e e e e e er b e e eas 1
Hex Socket Cap SCrew ..........uvevvieeiiieeiiiiineeenn, MB X 20 .o 6
KBY et 3X3X20 MM, 1
Saddle RatChEtiNG LEVET .......i ittt e eeeeeaeaas 3
Tool Box Kit Complete (N0t SHOWN) ... e 1
Plastic Electric Cover (N0t SHOWN) ........ccuuiiiiiiiias i 1
Plastic Electric Cover Assembly (Not Shown)...... .....coiiiiiiiiii 1

(Includes switch wire, cover, terminal bracket, power wire, retainer)
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Lead Screw Assembly

Index No. Part No.

1o, TS-0571052............
2, LT-010C......ccvvvennee
C TR LT-010B........evven.
................. LT-010BSP-CHR.....
................. LT-010BSP..............
4o, LT-009 .....ccceeevnneennn.
B, LT-008 .....cceeevnreenen.
< T LT-007 ..ccovneveneiannnns
ST TS-150301..............
8, LT-005....cccccvuveiennens
1 DT BB-6204Z7..............
10....un..... LT-002 .....cccevvreiannnns
11, LS-009.....cccccvvvevennnns
12, TS-1505031 ............
13, LS-014A........c.........
14............. MT-015D.................
15, TS-1503041 ............
16..ccunn.... TS-1550051 ............
17, MT-019B.................
18, MT-017 ..oovveveniann
19, BB-6204Z77Z..............
20, MT-025 ....ccovvveiennn
2 .. MT-024 .........eeeeen..
22 e, MT-022 .....evvvean

Description Size Qty
Jam NUL.......cooo 1/2-20UNF......oovviiiiiiiiiiiiiiienns 3
[ F=T 016 | TP P P PP PP PP PP PP PPPPPPPPPPPPPPIN 3
Ball Crank........oveeiiiiiiiiiiiiiiiiieeeee ettt ettt 3
Clutch Ball Crank (for powerfeed only)................ chrome surface..........ccccuueee. 3
Clutch Ball Crank (for powerfeed only) .........ccccee oo 3
DT L o To) g N U | PP P PP P P PP PP PPPPPPPPP 3
D= | BT PP P PP P PP PPPPPPPPP 3
(DT 1 o (o] [0 =T PP P P PP PP PP PP PPPPPPPPPPPPPPPPIR 3
Hex Socket Cap SCrew ..........uvevvieeiiieeiiiiineeenn, MB X 12 oo 9
Bearing Retainer RiNG.........ccoiiiiiiiiieiiii s e 3
Ball BEANNG ... ceieeetiti et e e ee et a e e a e e 3
Bearing BraCKel .........uuuiiiiiiiiiiiiii e et 2
SPriNg PiN...oooi e 5x30mMm.....iiiii, 8
Hex Socket Cap SCrew ..........uvevvieeiiieeiiiiineeenn, MLO X 25 i 16
KBY e 3X3X25MM.iiiiiiiie, 3
LEBUSCIEW ...ttt s 1
Hex Socket Cap SCrew ..........uvevvieeiiieiiiiiineeenn, MB X 16 .oovveniiiiiiiiiiiiieeeeeees 10
WaAShET.....coiviiiiiiiiiiiiiiiiee M7 e 4
Feed Screw Nut (set of 2; includes index # 17-1) .......coviiiiiiiiiiiiiiiieeieeeeiiie e 1
Feed NUE BracCket...........ooviiviiiiiiiiiiiiiiiieiieieieieiiie et 1
Ball BEAMNG ... ceieeeiiite ettt e e ee ettt a e e e e a e e 1
Cross Feed Bearing Bracket ..ot o 1
CrOSS FEEA SCIBW ... e 1
Cross Feed Nut (set of 2; includes index # 17-22) ... 1
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One-Shot Lubrication System

B —Longitudinal Slide Way
Longitudinal Feed Nut Bracket

F - Longitudinal Slide Way

L— Cross Slide Way
Cross Feed Nut Bracket
R —Cross Slide Way

i
\
| bl _.f‘-:::;;
| e ———— A8
L —Knee Slide Way IO]
| s
|
| 7 ///
I el
I -
| 4 10 //
[ -
L ______ —-'/’
Index No. Part No. Description Size Qty
................. LT-8-A..................... Hand Oiler Assembly (includes index #1,1A,4,5, 9) ......ccvviiiiiiiiiiiiiiiiiiiieeeeen 1
Lo, LT-8 ., [ F=T 0T O 1= PP P PP P PP PP PP PPPPPPPPPPPPPPPPIR 1
1A LT-8-SG....ccvvvennnnn. Hand Oiler Sight Glass (W/Qasket).........ccuuuuiiiiiis i 1
2, ALMP-04............... AluMINUM PiIPe ..ooevviiiiiiiiiiiiiiiiiieieeeeeeeeeeeeee 35M 1
................. ALMP-04-VS........... Oll Line Set W/ FItINGS .....uuuiiiieiiiiiiiiie et ceeeeeeeeiiiie e e eeeiiis e e eeeeeneen L
ST DB-4 ..ccoiiiiiiiiiiiinnn, Oil Regulating DiStriDULON .........ocoiiiiiiiiii et e e eeeaeaas 1
4 PKD-4.........ooeeee. T=JOINE ittt e e 1
5. FHC-404 ................ Flexible Steel TUDE ........oiiiiiiiiiieeeeeeeeeeeeeeeeeee et e 1
(ST PH-1-1/PB-4............ ChECK JOINT. ... 2
T, PH-4 ..., EIDOW JOINT ...ttt ettt ettt ettt e e e e e e e e e 2
8., PA-4/PB-4............... Y= 1o ] 4180 o] o | PSPPSRI 14
9, PG-004................... 16T ) o 1R PPN 1
10........ JTMAVS-BUTWILASS ... SCIEW ...t e 4
11, TS-1503061 ............ Hex Socket Cap SCrew ..........uvevvieeiiieiiiiiineeenn, MB X 25 ..o 2
12, TS-1502061 ............ Hex Socket Cap SCrew ..........uvevvieeiiieeiiiiineeenn, MEX 25 1
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Electrical Connections — Single Phase only

LOW VOLT HIGH VOLT

110V/115V 220V/230V
POWER POWER

1 ] — ]

| ® | | ® |

l | | |

SWITCH

F_““_”I

—® O+ ® O+
IS L. |
1

O+

MOTOR

RS S

] L
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Electrical Connections — 3 Phase only

Switch

/9

Motor f

e
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