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

ACAUTION | 1i5 maans that if precauiions are not heeded, it may result in mino

machine damage.

AWARNING 1,5 eans that if pracautions are not heeded, it may result in serious injury or possibly evan
death. :

.. SAVE THESE INSTRUCTIONS - -




- AWarnings

1. Some dust created by power sanding, sawing, grinding, driling and other construction actiilies contain
chemicals known o cause cancer, bith defects or other reproductive harm. Some examples of these

chemicals ara:
= Lead from lead based paint,
* Crystalline silica from bricks, cament and other masonry products.

= Arsenic and chromium from chamically treaied lumber

Your risk of exposure varies, depanding on how often you do this type of work. To raduce YOUr EXposure to
these chemicals, work in @ well-ventilated area and work with approved safaty squipment, such as face or
dust masks that are specifically designed fo filter out microscopic particles.

2. Permanently connected tools:
This fool should be connected to a grounded metal permanent wiring system; or

to @ system having an equipment-grounding conductor.

3. For your own safety read instruction manual before operating drill press
{a). Wear eye praiaction.
(b).0o not wear gloves necktie, or loose clothing.

{¢).Clamp workpiece or brace against column to prevent rotation.

(d) Usa recommended speed for drill press accessery and workpiece material
FORALL TOOLS AS APPLICABLE

. KEEP GUARDS IN PLACE and in working order.

Y

2. REMOVE ADJUSTING KEYS AND WRENCHES. Form habit of checking to see that keys and adjusting
wranches are remaoved from tool befare turning it on.

3. KEEP WORK AREA CLEAN. Ciuttered areas and benches invite accidents,

4. DON'T USE IN DANGEROUS ENVIRONMENT. Don't use power tools in damp of wel locations, or expose
them fo rain. Keep work area well lighted.

5. KEEP CHILDREN AWAY. All visitors should be kept safe distance fram work area.

&. MAKE WORKSHOP KID PROOF with padiocks, master switches, er by removing starter keys,

7. DON'T FORCE TOOL It will do the job better and safer at the rate for which it was designed,

8. USE RIGHT TOOL Don't forze tool or attachment to de a Job for which it was not designed.

9. WEAR PROPER APPAREL Do not wear loose clothing, gloves, neckties, rings, bracelets, or other jewelry

which may get caught in moving parts. Nonslip footwear is recommended. Wear protective hair covering 1o
contain long hair
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10. ALWAYS USE SAFETY GLASSES. Also use face or dust mask if cutting operation is dusty. Everyday
eyeglasses only have impact resistant lenses, they are NOT safety glasses,

11. SECURE WORK. Use clamps or a vise to hold work when practical It's safer than using your hand and it
frees both hands to operate ool

12. DONT OVERREACH. Keep proper footing and balance at all times.

13. MAINTAIN TOOLS WITH CARE. Keep tools sharp and clean for best and safest performance. Fallow
instructions for lubricating and changing accessaries.

14. DISCONNECT TOOLS before servicing: when changing accessories, such as blades, bits, cutters, and the
like

15. REDUCE THE RISK OF UNINTENTIONAL STARTING Make sure switch is in off position before plugging in.

16. USE RECOMMENDED ACCESSORIES, Consult the owner's manual for recommended accessories. The
use of improper accessories may cause risk of injury to persons

17. NEVER STAND ON TOOL Serious injury could occur # the tool is tipped or if the cutting tool is
unintentionally contacied.

18. CHECK DAMAGED PARTS. Before further use of the tool. a guard or other par that is damaged should be
carefully checked to determine that it will operate property 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 ifs oparation.

A guard or other part that is damaged should be properly repaired or replaced.,

15. DIRECTION OF FEED. Feed work infe a blade or cutiar against the direction of rotation of the blade or
culter only.

20. NEVER LEAVE TOOL RUNNING UNATTENDED. TURN POWER OFF. Don't leave tool until it comes to a
complete siop.
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Introduction

This manual covering the safe operation and maintenance procedures for 2 Model MDMMHS/4VSMAE  Turred
Mill. This manual conlains instructions on instaliation, safety precautions, general operating procedurss,
maintenance instructions and parts breakdown. This machine has been designed and constructed to provide
years of trouble free operalion if used in accordance to instructions sat forth in this manual.

Specifications

RO T e e e o T R e e L P i
I R s s i sons A nmsni e s ey eomnnns fanna et s nnn b e s PRI S T i s U e i .
Drigmeter of Quill (in.)................. e S A S e L T e e SRR L
Number of SPINOME SPEBOE. ... .o i iimismreassits rsnsisaisni s sidirmsnssasesrressee W ETRDIAVS Qnily)
Hinrberof Sndidle Spmadd. R b L L R e e P e et 16/8{45/4H5S only)
[ plel B Bl Tu] R BT RS R L s Lo M B e b e e . B0 - 4,200
Power Down Feed per Revolutions of Spandle (5] .ovveei i ceeeees e 0.0015 - 0.0030 - 0.008
Number of Power Feeds ........
Ty SR Ee P e e 2 L e U e LI T e
Collet Capacity: i i, o RN o7 G P e ey e TR 18" - 718"
Head Movement (Lo R)......cccccooeee. T i s o sam s b fp e s aw AN S e e mab b anadoibr Eannbi o] 90 degrees
Head Tit (F & B)........ s dmmsne s s sk e H e g Te L el D £ S e

Cwvararm Traval (in.) ... 21
Max Distance Spindla to Table {m ]I ........................................................................................................ 19
Min Distance Spindle to Column {in.) ... L e SN B e A e A A S
Max Distance Spindle to Column {in.:l.......,,...
Ma: Longitudinal Tabbe: Tramed Qo) i i e el e .35
M Cross Tabie Tl TInG) . ..o i et T . recsinsnnsassrer s i eassnsn s it s s s T 12
Mazx Knes Table Travel (in) ... R L T e TR R o e e P e 16
Size of Table.. e e 4w s s s e 4 cisnes 107 %50
Maximum Warghl of Wmnlece ﬂl:rs i T e T AR N e DU ST+
Mumber of T-slois... ratrsetns: 3
B v e ) R P R TR R e g R e R AL s e 58

T-Slot Camtars fiN.)....i.cocrmiammnrrrtinssenpes o e e el S
IR0 R o e b s T e - zHPnr 5HP 3Fh

Overall Dimensions (in Wx Dx H) ., 95 x 68.5x 80

AVEM4SM4HS

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




Unpacking
1. Finish removing the sides of the crate. Leave the

ts of the Shipping Container

mil!bnhaﬁtnumﬂidurﬂiismm-;mmm 1 Way Cover (rear)

its final location. 1 ion Way Cover (front)
2. Clean all rust protected surfaces with kerosens or 1 '

a light solvent. Do not use gasoline, paint thinner. T Operator's Manual

or lacquer thinner, These wil damage painted
surfaces.

3. Cover all machined surfaces with a film of light
machinge tool eil to inhibit rust

Read and understand the entire contents of ‘manual before attempting set-u
] e o s et S0 s et o
T




Set-up and Installation

Preparing the Milling Machine for Service

1

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

Femove from the pallet the toolbox and rubber
splashguard thal are typically shipped separale
from the machine. You will find a machine
wrench, fine and coarse feed handies, and other
tools inside the foolbox

Check the tightness of the lifting ring on the ram
1o be certain it is tight.

Check the tightness of the lock handies on the
ram to be certain the ram is lacked tight.

Remove the nuts andlor bolts, which sacure the
maching (o the palle:.

Center an overhead crane or other suilable
overhead lfting device and sling arrangement
ower the [ifting ring

Mote: This machine weighs over 2400 pounds!
Be carain the lifting amangement 5 new of N
excellent condition and has & safety facior that
will account for ace, difficulties in kfting, et
VWhen lifting using the ring, the maching will tip
forward. If you wish, you can minimize this tioping
by rigging a support sling over the front of the
machine. Be careful when doing this, to prevant
the sling from damaging any companants on the
frant of the machine

Lift the machine off the pallet no higher than
necessary to clear the hold-down hardware, than
pull the pallet out of the way. Do NOT get hands
ar feet undernaath the machine whan removing
the paliet!

Fut the machine basa over the hold-down system
where the machine will be spotted

Mote: The accompanying diagrams show you the
maximum dimensions of the machines with the
table. ram, stc, fully extended in all possible
directions, When spotting the machine be cerain
to leave room not only for the machine itsell. but
alsn for operator ciearance @nd clearance for
workers senvicing the machine, and any unusual
sizae of workpieces that might exdend off the
machine’s table.

10

11.

12

T

14,

13

16.

1T

18.

12

When the machine is over ts anchors, level the
maching using shims under the comers needing
them. The machinist's level wsed 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 cerain you get it level in
BOTH directions.

VWhen the machine is level, secure the base to
the anchor system, securely

Loosen the four hex head nuls (about 1/4 tumn
each, just enough to aliow rotation of the haad).

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

Tighten the headbolts slightly — not torgued -—
jus! snug.

Using mineral spirts or other non-flammable
claaning solvent, ciean all of the rust procfing
from where it may have been spplied. This is
important. Moving the table or any other
components befora ramoving the rust proofing
will only put rust proofing where you don't want it.

Some of e following sleps may have already
been performed on the machine. If s, ignore the
instructions rslated to these steps Othenwise,
perform them in the order lisled.

Install the table end and cross-feed cranks on
thair respactiva shafts using the nuls on the
shafts to secure the cranks.

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

Slige the fine feed bhandwhesl over the
handwheel hub and push it back until its rolipin
éngages the hoie in the hub and the wheel Is
fiush with the hub surface

Put the coarse faed lever on the feed shaft and

tap it lightly until its rollpin 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.




Figure 1: Installation Disgram
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Removal of Mill Head Block

Befare shipment, the mill head is rotated io the side
o lower the machine center of gravity. A woodan
biock is placed between the mill head and the
workiable 1o support the head. The block is removed
by raising the mill head Before atiempting to raise
the mil head refer to Mill Head - LeftRight
Adjustment in the Setup section for procedures 1o
safely raise and setup the mill head.

Optional Coolant Pump Installation
Aw‘nﬂﬂmﬁmamnmt electrical power to the

machine whan installing the coolant pump.

Figure 2
Install coolant pump as follows:
Remove cover plate from machine base

Bl =%

Attach mounting plate to machine base wsing
socket head cap screws.

3 Install & barb fitting in front of pump.

£ Install longest hosz on pump barb fitting and

secure with hose clamp.,
£  Open the side door on the base and set the
pump in position. Position barb fitting toward the
front of the machine,
6. Secure the pump with socke! head cap screws.
Pul hose through hole al top of machine base
Install barb fitting in the manifold,
8 install the nipple and valve on the manifold.

==l

2. |nstall a clamp over the free end of the hose
Install the hose on the barb fitting in the manifold.
Tighten the hosa clamp

10. Position manifcld on machine with the valve
handle outward. Secure manifold to machine
using socket head cap sCrews.

11. Install the flex pipe and nozzle on coolant valve.

12. Remove two pipe plugs at the end of the
worktable. Install two barb fittings i the
workiable.

13, Install two hoses on barb fitting on worktable.
Secure hoses with clamps,

14, Shide hose clips on hose from motor (refer to
Figure 2 for location).

box T L e s ]

Figuirs 3

15, Mark location of holes for mounting hose clips.
Drill and tap for 10-24 screws at each clip

16. Secure hose clips to machine using screws and
washers.

17. Drill a 5/8-inch diameter hole for the pump cable
in the machine base (refer ta Figure 3).

18. Insiall the pump switch on the base near the
cable access hole.

Electrical connections must

c meet local electrical code
requirements. Connections should be made by a

qualified electrician. Failure to adhere to these
requirements could result in damage to the

coolant pump.

18, Remowe junction box cover on pump and
connect electrical cable. (Refer to the Wiring
Data seciion for electrical connection
requiremeants.)

20. Fill the sump with coolant and check operation
of the coolant pump.
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Electrical

General Electrical Cautions

This machine should be grounded in accordance with
the National Elecirical Code and local codes and
ofdinances. This work should be done by a qualified
glectrician. The machine should be grounded to
protect the user from electrical shock.

Wire Sizes

Caution: for circuits, which are far away from the
electrical service box, the wire size must be
increased in order to deliver ample voltage fo the
motor. To minimize power losses and fo pravent
mator overheating and burnout, the use of wire sizas
for branch circuits or electrical extension cords
according to the following table & recommendad:

| Conductor AWG Number J
| Length 230/460 Volt | 120 Volt Lines |
| 0—50 Feet Mo. 14 No. 14
| 50 - 100 Feet | No. 14 No. 12

Over 100 Feat | No. 12 | No. 8

Electrical Connections

All electrical connections must be

made by a qualified electrician! Failure to comply
may cause serious injury!

Confirn  power at the sHe malches power
requiremeants of the mill before connecting to the
POWEr SOUrce.

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

The mill must be property grounded.

Check for proper spindie rotation in the high-speed
range. The spindle should rotate clockwise when
viewed from the top of the machine. If the spindle
rotates counler-Clockwise, swiich two of the thres
power leads.

Operating Instructions

Operating Controls

The lubrication system is @ manually operated, one-
shol system requinng operator intervention. The
operator must lower the one-shot lever to lubricate

the machine ways and ballscrews. The one-sho!
ion sysieam reservoir is located on the left side
of the machine.
The position of the milling machine mill head can be
sel up 1o sccommodale 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 ma
head can also be rolaled on its turret.  The ram can
be moved back and forth to reach work piece
locations at the fore and afl extremes of workiable
travel. Refer to the Adjustments section.

Motor Switch

The Motor Swifch is on the upper left-hand side of the
mill head (B, Fig 4). The swiich has threa positions:
FWD (forward), OFF, and REV [reversa)

Sefting the switch to FWD will provide clockwise
spindle rotation. Use FWD for nomnal, right-had
{ooling

FWD (clockwise) operabion 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 5 for & chart of
required switch positions.

The molor switch controls a three-phase motor. Tha
motor can be switched from FWD to REV and back
with the motor running, and will reversa direction
when the swilch setting is changed. Al higher
speeds, this may put some large stains on the timing
bal but there will be no damage to the metor or gear
mechanism.




Control Positions for Milling and Drilling Operations

o2 : Quill  [Feedtrip |Quillfeed |Feed Motor
Control . :'gr:qw feed cam lever select  |direction | . . 1.
T b lever lever control
- . E (=T |
et L Engaged & - -2 B8y | sa=
£ ] < | ¥ . e ’
; i - L L ey ] 11
hesn BT wmeweT| W | O B ]| L
High spindle speeds - REV
' Low spindie speeds Tiee FWD
High spindie speeds with e e Selact
automatic downfesd 12 - o~ |feedrate B « | REV
Low spindie speeds with 2 g — | Salect FWD
| automatic downfeed oy = o’ |feedrale <
High spindie speeds with o = : Select
automatic upfeed = = ¢~ |teedrate | > | REV
Low spindle speeds with . i Select —Em FWD
automatic upfeed o - 9 o |feedrate 5
Lever feed .:.': ; g —
Fine feed usi [ iy — |
Fina using handwhee = EE =<
Free-turning spindle for position-
ing or working with tooling P I | |

Speeds at Specific Control Settings

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

Hiflow speed
[ control lever | Range of speeds using control wheel J
| T B0 - 500 RPM |
| &= 500 - 4,200 RPM

Figure 5

Variable Speed Control
Change speed

spindle is turning.

The var-speed handwheel is used to confrol the
SpnoE speed. The handwheel is located on the right
side of the mill head. The speeds for high and low
Spead ranges are displayed on the panel on the front
of the mill head (B, Fig 6),

All speed changes must be made with the maotor is
funming. Attempting speed changes with the motor
running can result in damage to the drive mechanism.

only when

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




Step Speed Control

Hi Speed: move the handle (Fig 6-1 , A Jon front of
top of head  keep the handle B (Fig 6-2 B) on in
position, rotate the spindle nose by handle until the
gears maich with the clutch, change the handle B on
out position( Fig 8-2,B)

Low-Speed: move the handle A leave from top of
head, then move the handle B on IN position

Fgure 7

High-Neutral-Low Shift Lever

The mill head can be driven directly (High Spead) o
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 localed al the lower right side of the
mill head (Figure B). The laver position closes! to the
operator i the High setling. The lever position away
from the operator is the Low setting. The middle
position is the Meufral setting.

nCﬂUTIDN Do not shift the High-Low Gear

Lever while the motor Is running
Rotate the spindie by hand to facilitate changing
lever positions.

Figure 5-2
Quill Feed Lever

i Do not use power feed at speeds
S-l:!llll'll:"El Brake #EAUTIIDH above 27000 RLP.M.
The spindie brake lever is located on the upper left iy It is recommended to disengage
side of the mill head (Figure 7). Pull lever downward CAUTION | “the powsr feed. worm . gear
o apply the brake. The spindle brake lever is used whenever the power feed is not required. This
anly after the motor switch has been set to OFF, The avoids unnecessary wear an the worm gear.

o i I i
Spln ekl ETQP wrth Ih! ﬂ'll:ﬂﬁll' mnnlng- —.ﬂEAUTlﬂN DD not move lhﬂ q"i” Fttd

Lever unless the motor is at a

complete stop. When changing the lever position,
do it gently. If the gear does not enpage, jog the
motor and allow is to stop before attempting to
change.

13




The quill feed lever is located on the right side of the
mill head (Figure 5). It is used io engage and
disengage the quill power fead mechanism,

The quill 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
miechanism will not drive the spindle when the handle

is in the disengage position

Feed Rate Lever

The Feed Rate Lever (Figure 10) is used to sat the
per-revolution rate of the power feed mechanism
Three feed rates are avaiable: 0.0015-inch. 0.003-
inch, and 0.006-inch per revolution. The positions ara
shown on an indicator plale under the feed rate lever.

The rate is selected by pulling oul the knob on the
feed rate lever and moving the handle to the detent of
the desired feed rate
Mote: The knob is spring loaded = pull out to rotate to
new position
Uniike other controls on the machine, the lever shifts
intc engagement more easily with the molor running,
and the guill fead lever engaged

g = =

Feed Trip Cam Lever

The Feed Trp Cam Lever (A, Fig. 11) is located on
the left side of the head behind the Manual Fine Faad
Handwhee! (B, Fig. 11). It angages the overoad
clutch on pinion shaft when positioned to the left

The Feed Trip Cam Lever stays engaged until Quill
Stop (C, Fig. 14) comes in contact with Micromeler
Adjusting Nut, forcing it to drop out automatically, or
until it 5 released manually by engaging the lever to
the right

TR

Figura 11

Feed Direction Control

Tha Feed Diection Conlrol (B. Fig. 12) delermines
whether the power feed will move up, down, or not
maove at all The position of the knob depands upon
the direction of spindle rotation (see the Mofor Switeh
seclion). The position of the control may be changed
with the system siopped or running. If the control
does not engage easily, move the fine feed handle (A
Fig. 12) back and farth to aid engagement

If the spindie is rotating clockwise, in is downfeed. ouf
is upfead. If the spindle rotation is counterclockwise,
out s downfeed, in is upfeed. Meutral position s
batwean tha in and oul position.

i It is recommended that the Feed
IﬂEA.UTIGH Direction Knob be left in the
nautral position when not in use.

Figure 12

Coarse Feed Handle

The Coarse Feed Handle (8, Fig. 13) is Iocated on
right side of head. The Coarse Feed Handle is used
for non-precision drlling operations, for moving the
quill to a specific depth, and to move the quill stop
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knob of the reverse feed lever to allow power feed
engagement.

Quill Lock Lever

The Quill Lock Lever (B, Fig. 13) is located on the
right side of the head. Rotate the handle clockwise to
lock the quill in a desived position. Rotate the handle
counter-clockwise o release.

The Quill Lock Lever (B, Fig. 13) is used lo set the
quill at a specific haighl. The quil lock lever is
located at the right front of the machine. To lock the
quill in position, rotate the lever clockwise. To unlock
the quill, rotate the lever counterciockwise

Micrometer Adjusting Nut

The Micrometer Adfusting Nut (A, Fig. 14) is located
on the front of the head. Use for setting specific
spindie depth. Secure with the lock nut (B, Fig. 14).

Fine Feed Wheel

When the controls are sel for the Fine feed using
handwhes! position (Figure 5), the Fine Feed
Handwheel! (A, Fig. 12) can be used for manual fine
feed control in either upward or downward direction

of the guill.
Remove the Manual Fine Feed

EWAHH’HG Handwheel when not in use.

Failure to comply may cause serious injury.

Depth Scale and Stop
Referring to Figure 14

The Deplh Scafe and Sfop 8 used in drilling
operations o sei the depih of the drilled hole. The
depth scale iz located on the front of the mill head.
The scale consists of a Micromefer Adusiing Vol (A),
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Quilt Stop (C), Quil Stop Screw (D),

r Adjusting Nut is set to the desirec
docked in place using the Lock Mut
provides a positive stop for quill travel.

Thi m on the micrometer nwt are in
0.001-inch increments. Adustment of quill travel is
made by rotating the micrometer nut.

Figure 14

Power Feed Operation

The Feed Trp Adjusiment seis the point at which the
quill will reset during Power Feed.

Referring to Figure 16;

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

1. Loosean the Locknut (J).

2. With the Quill Feed Handle (K). 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 Nuf (1) against Quill
Stop (H).

5 Continue turning the Micrometer Adjusting Nut {1}
until the Feed Trip Cam Lever (D) tnps

6. Tighten the Locknut (J).

7. Ensure Ouill Lock (L) is off by rotating counter-
clockwise

8. Turn the spindie on (A):
FWD rotates the spindle counterclockwise
REV rotates the spindle clockwise.

8. Select feed rate with the Vanabie Speed Control
Handwhesl! (F).

10. Set the Fead Rale Lever (B) to the feed rate
required for the togling and material reguired




11. Place the Powsr Feed Engagement Crank (&) in {————'—1

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

| Spindle Dir Feed Dir Knob Pos
[ e Down in
Up Ouwt
| Drewin Ot
ccw
Up In |
Figlire 15

13. Engage the Feed Trip Cam Laver (D) by pulling
away from head assembly.
Note: Due io vanables in tool diameter, coatings,

Figure 17

coolant, and materials, no specific spindle speed nor
fed rate recommendations are pravided. Use peneral 2. Tap the o the d bar with a e
shop manua's that have data applicabie to the milling harpnm; to E:rl:g&n the ::I:Irlﬂ mewil,he u::rﬂ ;

and drifling operations being pedformed. Or, cantact
ihe suppler of the tocling. coolant, and materal for 3. Remove the toal from the collet

Specific recommendations. 4. Insert the tool you are going to use into the collet

5. Tighten the draw bar fimly using the wrench
provided with the machine Tumn the draw
bar .The tool is now ready for use.

Clamping Work Piece to the Table

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

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

4. Clamp the work piece using the T-slot clamps,
studs, and step blocks as required (Figure 18)

Clarmp shud
Clamp
Workpiece B rur Clamp
{ .r—-: Shud
Cinmip T ol
il =
/‘ BB ST
k I A
[ e /
!
Figure 16 ] " Z I
Tabie —» SR o
Draw Bar Operation - Changing Tooling __ﬂ:* A e Glarp st
T. Using the wrench provided with the maching, = = @ meSeeeeeee g : ot Clame Setus
loosen the draw bar bwo or three tums (turn Typical T-Sot Clamp
counterclockwise) using the draw bar  hex Frgure 18

(Figure 17)
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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 (o Figure 18],

i/ turn should be sufficient to allow the head 1o
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 langthen the life of the weorm gears,

Figure 19

2. Turn the worm nut to tilt the head left or right as
required. Use the scale on the ram adapler fo
set the desired angle.

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 nuis. Tighten n two Sleps
using a calibrated forque wrench. Lise a crossing
patiern to tighten the nuts. Tighten inially to 25

foot-pounds.

4 Before applying final torgue, check to make sure
the mill head is perpendicular o the workiabile.

5 Sel up a dial indicator in & collet and secure
using the draw bar (refier to Figure 21},

6. Put the spindle drive in neutral

mimor plunger on the worktable.

-lpl.nl:ln 180 degrees (when rotating,
he diad indicator plunger by hand to prevent
 dropping into the table T-slols).

9. Read the dial indicalor. The indicator should
read zero. If nol, loosen the four hex nuts and
10, Recheck perpendicularity using the dial indicate.

Repeal the procedure above wuntil the dial
indicator reads zero in both positions.

ACAUTION | Be sure to apply torgue 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
fool-pounds, then tighten to a final torgue of 50
foot-pounds. ;

Mill Head - Fore/Aft Adjustment
1. Setiing the angle:

a. Loosen the three ram adapter clamp bolts an
the ram (refer to Figure 20). There is no need (o
loosen the bolts more than 1/2 turn to allow tilting

Figure 20
b. Support the mill head with your free hand
Press upward on the spindle when changing the
angle.

£. Tun the ram adapier worm nut 1o tilt the head
forward and backward. Use the scale on the ram
adapter to set the desired angle.




2. Returning to upright position:
a When returning the mill head to its full upright
position, be sure to support the head by upward
on the spindle 25 you turn the worm nut.

b. Check lo make sure the mill head s perpan-
dicular to the worktabs,

¢ Set up a dial indicatlor in @ collet and secure
using the draw bar (refer to Figure 21).

E Table 1 

Figura 271
d. Put the spindie drive in nautral.

e. Set the dial indicator plunger on the worktabis
Zero the indicator,

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

g Resd the dial indicaier.  The indicator should
read zera. 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, tightan the ram
adapter clamp balts
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Positioning the Ram

Positioning the Ram Fore and Aft

1. Loosen the two bolts (A, Fig. 22) that lock the
ram (o its ways.

Figura 22

2. Using a 14mm wrench, tum the bolt (B, Fig. 22)
o move the arm on is ways

3. When the desired position is reached, lock the
bolts (A, Fig. 22) securaly

Positioning the Ram on its Turrat

AWARNING Make sure the machine base is

secured to the floor before repositioning the ram.
The center of gravity can shift encugh to cause
the machine to tip over, resulting In serious injury
to the operator and damage to the machine.

1. Loocsen four turret lock bolis (C, Fig. 22) that
clamp the ram to the top of tha bass. 1/2 turn
should be sufficiant to aliow the ram to move

Note: Use gentle hand pressure to avoid rapid
movement.

2. Tum the ram until the spindle is in the desired
position

3. Tightan the four ram lock bolts (C. Fig. 22)

Gib Adjustment

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

Adjustment of Table Gib

The table gib adjustment screw (B, Fig. 23) is on the
left-hand side, undemeath the table. Tighlen the
screw until a slight drag is fell when turning the table
crank

-

Figure 23

Adjustment of Saddle Gib

The saddie gib adjustment screw is on the right front
of the saddle (C. Fig. 23). Tighten the screw until a
shight drag is felt when turning the cross-feed crank

Adjustmant of Knee Gib

The knee gib adjustment screw (A Fig. 23) is located
under the chip flap and the chip wiper at the rear of
the knee. Remove the flap and wiper {o expose the
gib adjustment screw. Tighten the screw until a slight
drag is felt when turning the knee crank




6. Set up a dial indicalor to check longitudinal
backliash. Gently move the hand wheel 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 backiash

Table Lead Screw Components
Figure 25

21




Power Feed Trip Lever Mechanism

Refer to Figure 24

The power feed trip lever mechanism will nead to be
adjusted i wom

or whenever any

mechanism components are replaced.

i
2.

.

Loosen the trip lever adjusting screw lock nut.

Loosen the adusting screw until it is loose in the

lever and no longer contacls the bottom of the
fesd trip plunger.

Using the hand feed lever, move the quill to the
battomn of its travel so the guill stop contacts the
micrometer nut. Hold the quill on the stop.

Pull the fead handle out lc engage the power
feed system.

Turn the trip lever adjusting screw until the power
famd dizangages,

Tighten the trip lever adjusting scraw,

Release the quil stop 60 you can engage the
power fesd mechanism using the power feed trip
handle.

Using tha hand feed lever, pull the guill stop back
into firm' contact with the micrometer nut.

Epomerin T
HIIH

1
g e - [
{
|

Figure 24

Mote: The power Jeed should disengage when the
quill stop pushes or the micrometer nut If it Soss not
disengage, repeai the adjustiment steps above.

a.

Engage the power feed and move the quill stop
to the top of its fravel Make sure that the
reverse trip mechanism also disengages the
power feed, If not, readjust the mechanism until

trip  lever

Aly engages a

'. ; " stment

lead scre
2 operatio
d screw an

.'-nni:rme

8 it against the

the table

¢ cross-feec
heel back and
=ator.  Backlash
10.005 inch.
‘above o sei

Tighten the two nut loc

5. Using the longitudinal
table 1o the middie p

move (he




faag
“-a ore any intervention on the machine, disconnect it from the electrical supply by pulling
and hing off the main switch! Failure to comply may cause serious injury.

3 Hiry i eguipped with a "one-shot” lubrication system. The system lubricates the lead screws and
-ups on the mill head provide lubrication for the spindie bearings and back gear mechanism. Refer
on requirements and Figure 27 for lubrication paints.

'

n, Lubricant Action
and —
Fad Spindle bearing ofl cup | SAE 10 or 10W spindle oil Service daily
tha - e : .
bida Check oil daily — add if required.
MOBIL Wectra #2 way lube Pull lube handle every hour
MOBIL Vectra #2 way lube Service fitling weekly
B o !
: Ry Service cup whan operating in
SAE 10 or 10W light machine oil I gear je — service weekly
- Figure 26; Lubrication Poinls
Jligt=3
ffhe L
Periodic Maintenance Requirements
During operation, penodically vacuum and brush
tha chips and debris from machina,
Pericdically operate knee and table lead screws
through full range of movement to evanly distribute
lubricant (particularly when applied using the “one-
ble shot” system.
Pencdically apply light machine oil to work table and
Ba other exposed metal surfaces to prewvent rust or
na cofmosion,
Bh
Periodically remove vent panels to check pulleys and
betts for unusual wear or groaving. Operators should
et vary speed occasionally to prevent formation of
grooves on the pulley surfaces.
When using the coolant pump, periodically clean the
sump in the machine base to extend pump life and
promote efficient cutting. Change coolant regularly at
intervals recommended by the coolant supplier.
[ i)
0
e
e
e
[
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Replacement of Drive Motor

Refer to Figure 28 and Head Assembly in the Paris
section.

Hnlntuum[-l]

.-—"'

A
===
\

g LN
‘\E;ﬂ" Lower cover plate
Figura 28

1. Operate spindie 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 laads for reinstallation,

3. Remove vent covers on both sides of head to
provide access to tha vari-speed beli and pulleys.

4. Remove the cower plate under the motor pulley
(at the rear of the cover) by remaoving three cap
ECIaws,

5. Remove four molor attaching screws,

6. Connect a [fling sling to support and [ift the molor
during removal. Ease the motor up and forward

o the housing.

7. Tilt the motor shghtly toward the rear to siacken
the vari-speed bell. Remowve the var-speed belt
from the motor pulley.

B. Remove the belt; 6t 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 refains the underlying spring stop washer,
which is under spring lension. Serious injury can
result f the spring tension is not gradually released
using the hydraulic press,

8. Support the drive molor in & 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.

—r
\ Wi

Side vent
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10.

11.

12

13.

14,

15,

16.

17

18.

18,

20

21,

22

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

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

Loosen set screw (ref. 3) on innermost pulley (ref
Z). Remove Ihl:pl.liljf{rul 2) and drive key (ref
7) from the motor shaft

Install drive key (raf T] and pulley (ref. 2) on
shaft of replacement molor.  Tighten sat screw
{ref. 3) on pulleys.

Support the drive motor in a hydraulic press.
Place the outermost pulley (ref 2) on the motor
shaft.

Install the spring (ref. 8), spring stop washer (ref
gi::,a;nd lengthening shaft (ref. 106) on the motor

Move the hydraulic ram into conlact with the
spring stop washer (ref 9), Compress the spring
(ref. 8) and install the lengthening shaft (ref. 108)
on the molor shaft, Install and lighten the
attaching screw (ref 107) in the and of the motor
shaft.

Using an overhead hoist, iifi the replacement
motor nto position.

Tilt the motor sEghtly toward the rear and install
the vari-speed bait on the motor pulleys.

Install motor attaching screws.
Connect electrical wiring to mator junction box.

Start the drive motor Operate the spinde
throughout its speed range io check operation

Install vent covers on mill head.

s
&l“%ﬂ
S
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Replacement of Vari-Speed Belt
Refer to Figure 30 and Head Assembly in the Paris

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

1. Remove drive motor (refer to the Replacemant of
Dirrve Motor section),

Remove Quill Top Cover (Figure 29).
Remaove the top housing.
Remove the vari-speed belt (ref. 4).

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

6. Install drive motor (refer to the Replscement of
Drive Molor sachon)

&)
. aNe Q‘
’l\

Ny /a
thres e each gl T
Figura 30

B W N

Replacement of Brake Shoes, Springs
and/or Timing Belt

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

1. Remove drive motor (refar to the Replacement of
Drive Molor section)

2. [Remove vari-speed balt and upper housing (refer
lo the Replacerment of Van-Speed Ball section)

3. Remove bolts from housing cover
(ref. 504).

4. Loosen the setscrew (ref. 3) securing the brake
pivot finger stud (ref 58) in the lower housing
cover [ref 504)

2. Move the prvot finger stud (ref 50A) inward
enocugh 1o remove the snap ring (ref. 60).

lower
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— 7
P
thee Screws ohder Soch side
Figure 31
6. Pull the pivot finger stud (ref. 58) out of the lower

housing cover (ref 50A) and the brake fingers
(ref. 58)

7. Before removing, note the crientation of the phvot
fingers (ref. 53] for correct positioning for
reassembly. Remove the pivot fingers.

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

To replace the timing bell:

&. Remowve lower housing cover and puliey.

8. Repiace belt

To replace the brake components’

10. Using a sofi-faced malet, tap upward o separats
the lower housing cover (ref. 504) and the brake
assembly (ref. 47) from the bearing (ref. £3)

11. Remove the brake shoes (ref. 47) and springs
(ref. 43) [nstal the replacement brake shoss
and springs

Foralf

12. Position the pivot fingers (ref. 58) as noted during
remeoval. Insiall the pivol finger stud (ref. 58)
through the lower housing cover (ref. 50A) and
into the pivat fingers (ref. 59). Install the snap
ring (ref. &0} on the pivol finger stud.

13. Tighten the setscrew (ref. 3] to secure the pwol
finger stud (ref, 58)

14. Install the brake assembly (ref. 47) on the lower
housing cover (ref. S0A).

15. Secure the lower housing cover (ref. S0A) with
four screws.

16. Install iming bell and upper housing.

17. Install vari-speed bell (refer to the Replacement
of Van-Speed Belf section),

18. Install drive molor {refer to the Replacement of
Drive Motor section]).



Replacement of Quill Feed Clock Spring
Refer to the Spindle Assembly in the Parts section.

AWARNING Disconnect electrical power to the

machine before performing any maintenance,

1
2

Remove the coarse feed handie (raf. 138),

Remove the screw, hub, and key from the coarse
fead shaft (ref. 141, 132, and 147).

Remove six screws (Ref. 1) and allow the spring
(ref. 122) to slowly umwing.

Remove feed handie hub slesve (ref. 130)

Lifi the end of the spring (ref. 122) from the pin
(ref. 152) on the pinion shaft (ref. 154).

Remove the spring (ref 122) from the spring
covar (ref. 130).

25
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E.

8.

10.

11,

Install the replacement spring (ref. 122) in the
spring cover (ref 130).

Install end of spring (ref. 122) ower the pin
{ref. 168) on pinlon shaft (ref. 154),

Install pin (ref 152) in feed handle hub sleeve
(ref, 130) on other end of spring (ref. 122).

Turn the spring cover (ref. 130) to wind the spring
(ref. 122). Turn the spring cover (ref. 130) until
the desired tension is achieved. Hold the spring
cover (ref 130} in position and secure with six
screws (ref. 1).

Install the key, hub, and screw (ref. 147, 132, and
141) onto the feed shaft (ref. 154).




Troubleshooting

Trouble

Probable Cause

Remedy

Uncommanded
machne
shutdown

VWork table limit swilch actuated.

Limit switch out of adjustmeant. Manually
maova workiahis until limit switch is clear
of limit switch trip ramp. Adjust fimit
switch actuation point and check
operation.

Limit switch fallure. Manually move
worktable wntil limit switch is clear of Bmit
switch trip ramp. Adjust imit switch
actuation.

Excessive
ballscrew noise

Low or no lubrication

Pull out lever on one-shol lubricaton
system lo lube ballscrews.

Check lube leval in lube reservoir.
Replenish as required.

Worn ballscrew or ball nut. Replace

ballscrew and ball nut assembly.
Drive mator Fuse blown. Replace fuse.
inoperative | Gpen wincings in motor S B oA T A s
Fuse blown. Replace fuse
Check for motor windings. Replace
Servo mator Open windings in mator. i HPZF:" R
Servo control failured Refer to Anilam CNC contral
5 dacumeantation fior servo control
programming error. | troubleshooting
Low coolant sump level. f:ﬂcm:u?ﬂant level. Replenish coatant
. Chack pump for motor failure. Replace if |
E
Mo or low Sl G T maotor failed.
coolant flow Screens in trough of machine basa J
clogged with chips and machining debris. Remove material from screans,
Sludge or debris in inlet of coalant pump, EFE:“HH;THHI e o) it
Parts

Replacement Parts

Replacement parts are listed on the following pages. To order parts or reach our service department. Model

Mumber and Serial no,
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Head Parts List

Index Part
Mo.

........

o 1 | AR A T

Ha-0a81.

AR e

B A A o .

B - CG B 1 e

e o
e e T TR R
|

L L

el s,
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Washer,

CAUSIOr GBI KEY ... BB oo

...............................................

Feed Reverse B-w-ar G-uar.... o rripha b e e e T

.. Cam Fim’
F'InsticBiﬂ
Uppar Bushing.......... i e U
aes SO R I L L s s ibseeserir e eaeee

ey R Y o v iesnasesisi srianenio rovoneeons SERNAS, o0 T

Cluster Gear Shaft. .

Snap Ring....

Bevel Gear Bushing. ...'..' l:.’::.‘fﬁ.’.’ e

B T T R SV e

FHII:E DmreGEIr ...........................................................................
.. Neadie Bearing....

Bushing ......,
Worm ..

.................................................................................

Foed WOI SRAf BUSING ..., oo

vl Cmar TR S mCEr. .. oo ceosrreerereserers oo s et

Bushing ...

Feed Revarse Bevel GBAT...............oor oo
P Rytonse CIOR sl iatie o s R

T T e P R e i
.. Spring Pin..... T A

Fead Worm Shaft ................... ........ ek

Spring Pin..........

Key...

.................................................................................

..................................................................................

-----------------------------------------------------------------------



...LA-105
TS-1523031 .....,

Description
Spring....

Hex Socket Cap SEEW ...

L - | 1) = T - PR o T e e

TS- 152‘4{!11
B2 2 ¢ S Sy ST IR

Set Screw...
Plastic Ball Hicot
Owverload Ch.lti:h Lﬂck.wl

Safety Clulch SBng.......... .'
Overoad Cuteh ... .ooooevivieees

Overload Clutch snm;

... Cluteh DG

. it Hnuslng .................................................................................

.....................

Bl TN . . oo st 4 B S e

LA-102 ...

T5-1523011 ..
T5-0680061 .....

Pinion Shaft Bushing......
Spacer...

Orverload Ch,m:h w::rm Gaar T L A
Croatriaad CIACh RING... .1k o ssemnsgsanid et Y o

e B L R e SO PIUNDET.. . e caerii s es s

R R e e e e

Waorm Gear..........

M&x10

Feed Trip Bracket ... s RN e €2
Hex Socket Cap SOew ...
[ =TI U TH T P e e )L S s

Plunger...
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et Fearel Kb SR SR
ENAD RN i ariirreriae aRe e sadmyanaunan crbbbkeses =184 0 ha sdiassniersorrnenizs s
Hand whesl CIUIER.. ..o ceeeearaseesrese s -

I P I . i rvits P ey = hht e s4atabss 4wrasshonssrintmnmhhn e

... Cam Rod Sleeve Assumbly .............................................................

veee S0t SorEw,
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B By o 1) et M o e e TP
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LA-108

e TPO02 ... i

LA-172..........

...........................
...........................
....................

............................

.. Ball Bearing

... Clock Spring Assembly
.. Nosa Piace

Description

Spndie .........
Quill Skirt
Lock Mut.......

Spring Cover....

Hub Sleeve

Spindle Shield...

Ball Bearing ...

Bearing Spal:er {Iarge}
Bearing Spacer {EmaII]

Faed Trip Laver ...

Trip Lever Pin .......... LU e
e LD T T P b ens s ity nnnnsmns

..........................................

Quill Pinion Shaft ..,

. T-Bolt Assembly..................

............................................................

Quill Micre-Stop Nut
Micrometer Nut

Ll S ol TRl e e

Quill Micro-Screw
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VS Upper Head Parts List

Index Part
Mo, Mo,

.....................................

wT5-1523011

......................
............................
......................
.......................
.....................
........
........................
.............................
............................

...........................

...........................

.......................
............................
.............................
..........................

............................
.......
.............................
...........................
--------
.....................................
--------
........
........
.......

........

.. Spring Pin

- Audjusiment Stud ..
Sleeve NLI -

Description
Upper Housing..........
Motar Pulley

...............

WS-DAB e Motor Pulley Eushlng {nu:l: shnwn]

Set Screw ..,

Motor Pulley Disk................ccoce..

--------------------------------------------------------------------------

.. Motor Pulley Shaft

.. Spting Pin

BUSHING ...
Dial [:unlmf ShafL

....................

Dial Whee! ...

Adjustment Stud
Titer

Reguiating Screw.....

g P S o

___Lmuaanlmng Oﬂwr

Hiex Socket Cap Screw
Brake Shafl Slepve

S U )
... Brake Lock Block

.........................................................
...............................................................

...................................................................
..................................................................
.................................................................
......................................................
...................
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Part
No.

JVMB3BVSD-5G-02

.. JWMBIBVSD-SG-03E
JVYMBIEVSD-SG-ME .

Swing Away Safety Shield Assembly

JVMB3BVSD-SG-05E . ...

JVMB3EVED-5G-07

- JVMB3EVSD-5G-08

... JUMB35VSD.SG-00

JWMBIEVSD-5G-10

v JVMBIBVED-SG-11

JYMB3EVED-5G-12

- JVMB3EVSD-5G-13

- JVMB3EVED-SG-06 ... ...

Description

Hex Socke! Cap Screw

Adjusling Bracket..... ..
Support Bracke!................. ;
Turning Bracket ........................

Tuining Rod. . i e
Clear Plastic Cover......................
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