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READ MANUAL CAREFULLY BEFORE OPERATING
THE SUPER-PRECISION MACHINE

Models: DSM Five-Nine® Bar & Second Operation Machine
DSM Five-Nine-R Fast Reversing Bar & Second Operation Machine
DV Erjﬁ’;fe—Nine(@ Model Shop Lathe

VBS Bar & Second Operation Machine with

Stationary Collet
VBS-R Fast Reversing Second Operation Machine
with Stationary Collet

When this manual was printed, the information given was current. However, since we
are constantly improving the design of our machine tools, it is possible that the
illustrations and descriptions may vary from the Super-Precision®machine vou received.

Instructions listed first pertain to general Super-Precision machines. Specific
model information follows general information.

In no event will Hardinge Brothers, Inc., be responsible or liable for indirect or
consequential damages resulting from the use or application of the equioment described

in this manual.

Reproduction of any part of this manual without written permission of Hardinge
Brothers, Inc. is prohibited.

HARDINGE BROTHERS, INC.
FELMIRA, ¥Y 14902

© 1985, Hardinge Brothers, Inc. . M-8C



HARDINGE SAFETY RECOMMENDATIONS

Your Hardinge machine is designed and built for maximum ease and safety of opera-
tion. However. some previously accepted shop practices may not reflect current safety
requlations and rrocedures, they should be re-examined to insure compliance with the
current safety and health standards.

We recommend that all shop supervisors, maintenance personnel, machine and tool
operators, be advised of the importance of safe maintenance, setup and operation of
Hardinge-built equipment. Our recommendations are described below. READ THESE SAFETY
RECOMMENDATIONS BEFORE PROCEEDING ANY FURTHER.

READ APPROPRIATE MANUAL OR INSTRUCTIONS before attempting operation or maintenance cof
machine. Make sure you understand all instruciions.
CONSULT YOUR SUPERViSOR when in doubt as to the correct way to do a job.

DON'T OPERATE SUIPMENT unless proper maintenance has been regularly performed and the
equipment is known to be in good working order.

DON'T REMOVE any warning or instructicn tags irom machine.

DON‘T OPERATE EQUIPMENT if unusual or excegssive noise or vibration occurs. Report any
excessive or unusual vibration, sounds, smoke, or heat as well as any damaged parts.

MAKE SURE EQUIPMENT is properly grounded. Consult National Electric Code and all local
codes.

DISCONNECT MAIM ELECTRICAL POWER before attempting repair or maintenance.
DON‘T TOUCH ELECTRICAL EQUIPMENT when hands are wet or when standing on a wet surface.

ALLOW ONLY AUTHORIZED PERSONNEL to have access to enclorures containing electrical
equipment.

DON'T ALLOW the cperation or repair of equipment by unirained personnel.
REPLACE BLOWN FUSES with fuses of the same size and tyre as originally furnishecd.

ASCERTAIN AND CORRECT cause of a shutdorn caused hy cverloes heaters betore starting
machine.

WEAR SAFETY GLASSES AND PROPER FOOT PROTECTION =t =11 “imes. @hen necsssary wWear
respirator, helmet, gloves and ear muffs or plugs.

KEEP AREA AROUND MACHINE well lighted and dry.
KEEP CHEMICAL AND FLAMMABLE MATERTIAL away from electrical or operating ecuipnent.

HAVE CORRECT TYPE OF FIRE EXTINGUISHER handy when machining combustible materizl anc
keep chips clear of work area.

DON'T USE a toxic or flammable substance as a solvent cleaner or coolant.

MAKE SURE PROPER GUARDING is in place and all dcors are closed and secured.



DON‘T ALTER THE MACHINE to bypass any interlock, overload, disconnect or other safetw
device.

DON'T OPEN GUARD DOORS while any machine cowponent is in motion.

MAKE SURE chucks, closer, fixture plates and all other spindle-mounted sork-toi?irg
devices are properly mounted and secured before starting machine.

MAKE CERTAIN all tools are securely clamped in pogifion before starting machine

REMOVE ANY LOOSE PZRTS OR TOCLS left on machine or in the wanrk area pefore operating
machine. Always checkX machine and work area for loose tools and varts especially after
work has been done by maintenance personnel.

REMOVE CHUCK WRENCHES before starting machine.

KNOW WHERE ALL stop pushbuttons are located in case o7 an emergercy.

CHECK LUBE LEVEL and status of indicator lights before creratinc machine.

MAKE CERTAIN that all guards are in good condition and are Sunctioning properly nefore
operating machine.

INSPECT ALL SAFETY DEVICES AND GUARDS to make certain that they are in aood condition
and are functioning properly before cycle is started.

CHECK SETUP, TOOLING AND SECURITY OF WORKPIECE if machine has bheen off for auy iength
of time.

MRAKE CERTAIN vou are clear of any "pinch point" created by wmoving slides before etart-
ing machine.

DON'T OPERATE any equipment while any nart of the body is in the prozimity of a poter-
tially hazardous area.

o

DON'T REMOVE CHIPS with hands. Use a hook or similar device and make certain that all
machine movemente have ceased.

BE CAREFUL of sharp edges when handling newlv machined workpieces.
DON‘T REMOVE OR LOAD workpiece while any part of the machine is in motior.

DON'T OPERATE ANY MACHINE with rings, watches, jewelry, locse clothing, neckties cor
long hair not contained by a net cor shop cap.

DON'T ADJUST TOOLING or cooclant hoses whilile machine is running.

CON'T LEAVE tools, workpleces or other looge items where they can come in contact «ith
moving component of the machine

BON'T CHECK finishes or dimension of workplece near running spindle or moving slicdas.
DON'T JOG SPINDLE in either direction when checking threads with a thread gage

DON'T ATTEMPT to brake or slow the machine with hands or any makeshift device.
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ANY ATTACHMENT, TOOL OR MACHINE MODIIICATION not obtained from Hardinge Brothers, Inc.,
must be reviewed by a qualified safety engineer before installation.

USE CAUTION around exposed mechanisms and tocling, especially when setting up. Be
careful of sharp edges on tools.

DON‘T USE worn cr defective hand tools. Use proper size and type for job being per-
formed.

USE ONLY a goft-faced hammer on turret tools and fixtures.
MAKE CERTAIN that all tcol mounting surfaces are clean before mounting tools.

INSPECT ALL CHUCKING DEVICES daily to make sure they are in good operating ccondition.
Replace defective chuck before starting machine.

USE MAXTMUM ALLOWABLE gripping pressure on chuck. Consider weight, shape, and balance
of workpiece.

USE LIGHTER THAN NORMAL feedrates anC depth of cut when machining a workpiece diame®=r
that is larger than the gripping diameter.

DON'T EXCEED rated capacity of machine.

DON'T LEAVE MACHINE unattended while it is operating.
DON’T CLEAN machine with an air hoge

DON'T OVERFILL tote pansz.

KEEP TOTE PANS a safe distance <rom machine.

DON'T LET STOCK project vast back end of collet closer or wachine spindle w»ithout being
adequately covered.

USE FEED TUBE BUSHINGS when using bhar feed.

MAKE CERTAIN that any bar feed mechanism is nroperly aligrec with spindle. If fionr-
mounted tyne, it must be securely bolted to floor.

FOR YOUR PROTECTION - WORK SAFELY



It is assumed those who use this manual will have a general knowledge
of machine maintenance and repair. This general knowledge along with the
information in tbis manual, will greatly reduce or climinate machine down
time to allow you to receive maximum productiorn from yvour Hardinge machine.

PREVENTIVE MAINTENANCE

DAILY
011 Brake Insert .ovirrnrn vrcnonnananse C el seee maa e cen w. 275
Pun Driv~e Through Complete Speed Range ..uvveveivvnne.vns Cr e ee. 272
Remove, Clean and Lubricate Coliet Closer ...v.venrevrnnnne feeaaa 3-1
MONTHLY
Check Drive Beit Tension ...eeeerenincirsrcencncn. vn I, Weea e 2-3
Lubricate Drive ..... ' e e e bR e e e e b b wah v iTeiEg G EEs e e 22
(lean and Lubricate Compound lide Rest ........vvvaus fEEscrrnenss 8-7
Clean and Luricate Double Tool Cross Slide ..o vienieneenns newnas H-1
DEPENDING ON USE
Clean Coolant SuUmMpP ..oveviivennnnas C e esse e Cee e . 4-1

NOTE: Coolant reservoir should also be cleaned wheneve:r changing type
or brand of coolant.

NOTE: Preventive maintenance frequency is for single shift and should
be increased proportionally for two or three shifts per dav.
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LUBRICANTS

(USE RECOMMENDED PRODUCT OR EQUIVALENT)

PRODUCT

Vactra 0il #2
Velocite #6

[ie Maker‘s Grease
Nevamelt Grease

Alvania #3
Cosmolube #2

VENDOR

Mobil 01l Corporation
Mobil 01l Corporation
Standard Die Set Company
Magnus Chemical

Shell 0il Company

E.F. Houghton & Company

ADHESIVES AND SEALERS

Permatex #7 Sealer
Sealing Adhesive RTV-108
Loctite #2272, #247 and #262

Permatex Company. Inc.

General Electric
Loctite Corporation

Loctite Pine Sealant mith Teflon {(Item #59241) Loctite Corporation

Permatex is a registered *rademark of Permatex Company, Inc.

Toctite 18 a registered trademark of Loctite Corpeoration.

Hardinge Super-Precision, W Five-iine and DSM Five-Nine sre registered

trademarks of Hardinge Brothers. Inc.
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CHAPTER 1 -

MACHINE SERIAL NUMBER

The machine serial number is located
at the rear of the headstock frame on the
wounting pad for the collet closer. GSee
“4" . Figure 1.1. This serial number
gshould be included in all correspondence
regarding this machine.

FOUNDATION FOR MACHINE

The wachine will operate without the
ineed of a special foundation. A substan-
tial wood or concrete floor, fairly flat
and of sufficient strength to support
machine properly,. is gatigsfactory. Do
not locate machine near equipment that
cauzes vibration which will transmit to
the machine. Poor work finish or damage
to the control may result.

INSTALLATION

DO NOT REMOVE MACHINE FROM SKID
before moving machine to the location
where it is to be used. Remove crating.
Remove four bolts which hold machine to
the shipping skid. There are two bolts
at the extreme left-hanc end inside
pedestal and two at the right-hand end.

The machine may be removed from the
skid by either a crane or fork 1ift
truck. When 1ifting with a crane, the
rope or cable sling should be arranged as
shown, Figure 1.2. NEVER LIFT MACHINE
WITH ROPE OR CABLE AROUND SPINDLE, BED,
TATLSTOCK, OR TURRET. The rope or cable
must be capable of withstanding a weight
of 1,500 pounds.

Then using a lift truck. adjust
forks to go in between top planks of skid
and bottom of pedestal base. Lift ma-
chine slowly, checking to see that the
correct bhalance is obtained. Use cau-
tion, as machine has more weight at the
front and is more easily tipped using the
lift truck than the crane and sling
method.

After skid has been vemoved, place
machine directly on location where it is
to bhe used.

-1

INSTALLATION

Figure 1.1 - Machine Serial Number

Figure 1.2 - Lifting Machine With Sling
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Figure 1.3 - Adjustable Foot
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Leveling Machine:

The machine has a three-point ar-
rangement between bed and pedestal base
that makes accurate leveling unnecessary.
Leveling should he reasonable so that
when coclant 1z used, 1t will drain back
into sump from ends of pan.

There is an adjustable foot "K",
Figure 1.3. at the right rear corner of
the pedestal to compensate for uneven
floor conditions. To adjust foot, loosen
gocket set-screw "J" and raise or lower
foot "K" with a pin wrench until all four
feet rest firmly on the floor. Tighten
gocket get-screw "J" to retain setting.

Should floor conditions be such that
adiustable foot iz inadequate for level-
ing, it may be necessary to use shims
under pedestal feet.

REMOVE THE RED CLAMP which is loca-
ted ingide the motor compartment under
the headstock, The clamp was instalied
to make a rigid connection between the
bed and pedestal base FOR SHIPPING ONLY.
Remove cloth wrap and rust-proof paper
from variable gpeed drive asseubly.
Remove two styrofoam blocks from pulley
aasembly.

Figure 1.4 - External Power Case

POWER CONNECTION

(DV Flve-Nine tiodel Shop Lathe)
{DSM Five~Nine Bar & Second Operation
Machine)

NOTE: For power connections to the DSM
Five-Nine R Second Operation
Machine, see Chapter 9. Figure
1.4, is the DSM Five-Nine Bar and
Second Operation Machine power
cage or the DV Five-Nine Model
Shop Lathe. Power connections for
both machines are the same.

Figure 1.5 - Internal Power Case
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200V/50H= Minimum AC Service = 30 AMP

208V/60Hz Minimum Wire Size for Electrical Supply = No. 14 ANG
230V/50Hz Minimum Wire Size for Grounding = No. 14 AWG
230V/60Hz

380V/50Hz

415V/50Hz Minimum AC Service = 30 AMP

440V/50Hz Minimum Wire Size for Electrical Supply = No. 14 AMG
260V/60HzZ Minimum Wire Size for Grounding = No. 14 AHG
575V/60Hz

Machines are shipped completely wired and assembled.

Turn disconnect switch "B", Fiqure
1.4, "OFF" and loosen captive screws in
cornerg of power casge., Open power cage
door.

Power entrance to case must comply
With local codes. A suggested entrance
point is near disconnect switch "C",
Figure 1.5. Remove protective fiber-
board guard and connect electrical powmer
line side of disconnect switch "C".
Make ground connection at stud "D'. DO
NOT OPERATE SPEED CHANGE MECHANTSM UNTIL
SPINDLE ROTATION HAS BEEN CHECKED.

TO CHECK SPINDLE ROTATION, apply a
collet to machine spindle to anchor
collet closer. A 5CE collet is shipped
with the machine. Close switch case
door and turn disconnect swltch to "ON",
Pull out spindle lock pin "F", Figure
1.6, and pull "Start/Stop® pushbutton
"L", Figure 1.7. Place lever "H", Figure
1.6, in "Forward" position and lever "G"
in "Low" position. Spindle should ro-
tate counterclockwise when viewed from
tailutock {(turret) end of machine, If
spindle does not rotate in correct di-
rection, disconnect external power
gource. Turn disconnect switch to
“OFFY., Open door and interchange any
two leads at line side of disconnect
guiteh,

NOTE: Make certain fiberboard guard is
replaced on main disconnect switch.

Close power case, retighten captive
screms and turn disconnect switch "ON".

1-3

Figure 1.6 - Control Levers

Figure 1.7 - Control Head
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SYSTEM GROUNDING

WARNING: TImproper grounding of the Hardinge DV Five-Nine Model Shop Lathe and DSM
Five-Nine Bar and Second Operation Machine could result in damage to the
control and severe electrical shock to personnel in the event of an elec-
trical fault.

A proper grounding arrangement prevents equipment damage and personal injury
cauged by an electrical fault such as a short circuit. To accomplish this, the
grounding getup must assure that all voltages have the same reference base and that,
in the event of an electrical fault, the voltage potential is limited. The National
Electrical Code* recommends that:

The path to ground from circuits, equipment and conductor enclosures
shall (a) be permanent and continucus, (b) have capacity to conduct
gafely the fault current likely to be imposed on it, and {¢) have
gufficiently low impedance to limit the voltage to ground and to
facilitate the operation of the circuit protective devices in the
circuit.

On the DV Five-Nine Model Shop Lathe and DSM Five-Nine Bar and Second Operation
Machine all electrical circuits and components are interconnected by a series of
ground wireg attached to the machine ground stud "E", Figure 1.5. The power supply
ground wire should be a minimum 14 AWG and is to be c¢onnected to grounding stud "D".

*National Fire Protection BAssociation, National Electrical Code 1982 {(New York:
National Fire Protection Association, 1980), Page 91.

CLEANING MACHINE

CAUTION: NEVER CLEAN CHIPS FROM MACHINE WITH COMPRESSED AIR. Air pressure forces dirt
particles and other foreign matter past seals and wipers into slides and
bearings. This reduces the life and precision of the machine.

After machine has been properly located, leveled, AND SHIPPING CLAMP REMOVED,
wash off all shipping grease, oil and dirt accumulated in transit., Use a cloth or
brush with a good grade of oil-base grease solvent to clean the machine.

Insert the corner of a sheet of paper or a .004-.005 plastic shim between head-
stock front cap and gpindle seal. Run paper completely around spindle to remove
shipping grease. If this grease is not removed spindle may run hot.

Clean motor compartment. Remove all grease from pulleys and brake drum and wipe

dry. Rotate pulleys by hand to see that all grease has bheen removed. DO NOT REMOVE
LUBRICANT FROM COUNTERSHAFT.
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Remove all shipping grease from
variable speed vertical screw "M", Figure
1.8. Lubricate nut at fitting "N", with
Houghton Cogmoclube No. 2 or equivalent
and oil vertical screw with Mobil Velo-
cite™ 011 No. & or equivalent for first
“Run-In" only.

Clean teool storage compartment and
put bottom tool shelf in place.

CAUTION: Use Clorox 409C>cleaner to
clean guards. Do not use
abrasives, benzene, leaded
gasoline, acetone or chlori-
nated solvents.

R i s

Figure 1,8 = Vertical S

AR

crew

and Nut
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CHAPTER 2 - SPINDLE DRIVE (DV/DSM FIVE-NINE)

FREE SPINDLE

To obtain a "Free Spindle", for
turning spindle by hand, pull out lock
pin "&", Figure Z.,1. Place lever "B",
Figure 2,1, in "“Stop" position, lever "C"
in "Forward" or "Reverse" and pull
"Start/Stop" pushbutton "D, Figure 2.2,
Usze handwheel "V", Figure Z.1Z, to turn
gpindle. The spindle will rotate more
freely after machine has been run at any
gpead above 100 RPM,

SPINDLE LOCK PIN

The szpindle lock pin "A&", Figure
2.1, is used to hold the headstock spin-
dle stationary when applying or rewmoving
spindle noge attachments, adjusting
collet closer, or when applying and
removing work from fiztures or a threaded
arbor. 7To engage lock pin, set machine
for "Free Spindle" and push in on pin
while turning spindle by hand until pin
enters one of the spindle pulley notches.
THE LOCK PIN IS ELECTRICALLY INTERLOCKED
WITH THE HAIN DRIVE MOTOR AND MUST BE
WITHDRAWN BEFORE MACHINE WILL START.

STARTING SPINDLE

The driving unit provides infinitely
variable apindle speeds from 230 to 3500
RPM. bhoth forward and reverse.

The Hardinge DV Five-Nine Model Shop
Lathe, and DSM Five-Nine Bar and Second
Operation Machine are designed for rapid
acceleration to high speeds. BEFORE
mounting large fixture work or a heavy
jaw chuck, gef lever "B", Figure 2.1, in
“Low" position., Usually large or heavy
work, or work not properly balanced, will
caugse excegsive vibration at high speeds.

To start gpindle, pull out spindle
lock pin "A", Figure 2.1, and turn main
disconnect switch "ON". Move lever "B",
Figure 2.1, to "Low” or "High" position
and control lever “"C" to "Forward" or
"Reverse" pogition. Pull "Start/Stop”
pushbutton “D", Figqure 2Z.Z.

I.\lJ
,_l

Figure 2.1 - Spindle Lock Pin and Levers

Figure 2,2 - Control .Box
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Control lever "B", Figure 2.1,
controls the spindle aspeed change. The
spindle speed range, which is accom-
plished through the 2:1 ratio motor, can
be changed from "High" to "Lou".

Control lever "C" controls direction
of headstock spindle rotation. The sole-
noid operated brake will be automatically
applied when lever "C" is in center
position.

CHANGING SPINDLE SPEED

To change spindle speed, start
gpindle and turn gwitch "E", Figure 2.2,
counterclockwise to increase speed and
clockwise to decresse speed. Hold switch
until desired speed is indicated in gight
window. Speeds in left-hand column are
cbtained with lever "B", Figure Z.1, in
"Low" position, and gpeeds in right-hand
column are obtained with lever "B" in
"High” position. The spindle speed
should be selected to suit each particu-
lar iob, depending on material, type of
cut and tool to he used.

In general, when spindle speed is
above 700-800 RPM heavier cuts can be Figure 2.3 - Bayonet Slot
tagken if the high range i3 used. Within
this spindle speed range and lower,
heavier cuts can be taken if the low
range iz uged.

APPLYING AND REMOVING SPINDLE NOSE TOOLING

The Hardinge taper nose gpindle consgtruction is time-proven for accuracy, dura-
bility and for fast, easy application and removal of spindle nose tooling. The pre-
cision ground taper holds and aligns all tooling.

To apply gpindle nose tooling, engage lock pin "A", Figure Z.1. Align key "J“,
Figure Z.4, with bayonet slot "H", Figure 2.3, slide tooling on spindle nose. To lock
in place, turn clockwige or counterclockwlse, depending on spindle rotation. Once
gecurely drawn up, the spindle noge tooling is actually driven by the locking action of
tapered surfaces. Final tightening should be done with a standard pin type spanner
wrench., {Use Williams or Armstrong spanner wrench No. 460.) DO NOT USE HAMMER AWND
PUNCH .

To iremove spindle nose tooling, turn with spanner wrench until key "“J", Figure
2.4, 1a in line with reference wark "G", Figure 2.3, on spindle. DO NOT LOOSEN OR
REMOVE KEY "J", FIGURE 2.4, TO REMOVE SPINDLE NOSE TOOLING.
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LUBRICATION

Drive Lubrication:

Lubricate the speed change vertical
screw at grease fitting "K". Figure 2.5,
monthly or more often if necessary. Use
Houghton Cosmolube No. 2 or equivalent.
Grease 13 sufficient when forced out of
slot in fitting "K". FOR PROPER LUBRICA-
TION QOF DRIVE, RUN THROUGH COMPLETE SPEED
RANGE DAILY.

Lubricate bearing surfaces of coun-
tershaft with anti-seize #olylube every
three months.

0il brake drum daily. Use Mobil
Velocite 0il No. 6 or equivalent. Infre-
quent braking will require less ciling.
Do not allow cork tc become dry ag this
will reduce belt life excessively.

Lubrication of Spindle Bearings:

The headsteck spindle is mounted on
precision, preloaded ball bearings. The
preloading and resulting load-carryiag
capacity is engineered to take radial or
end thrust. or e combination of both.

The precision preloaded ball bear-
ings are grease-packed for life and
recuire no further lubrication. The
antire bearing agsembly is housed as a
unit and is properly sealed to exclude
dirt and foieign matter. The gspindle
bearing seals are designed to opeiate at
high speed without wear or friction.

There are occagiong on a new machine
when some of the excess grease in the
spindle bearings will work its way out of
the opening at the bottom of the front
bearing cap. The appearance of this
excess grease doeg not effect the spindle
bearing nor the fact that they are
greage-packed for life.

R

Figure 2,4 - Step Chuck Closer

Figure 2.5 - Vertical Screw and Nut

BELT ADJUSTMENT

To check belt tension, run machine at approximately 1,000 EPM and allow wachine tu
coast to a stop by stopping machine with lever "B", Figure 2.1, only. Open pedestsl

drive compartment door and check belt tension.
should be adjusted so there is no slippage.

Belts should not be "drum" tight but
Although there are several belt tension

measuring instruments on the market, an exgperiencec¢ mechanic can usually judce by

“feel” when a drive is properly tensioned.

2-3

M-BC



If belts are properly tensioned,
close and secure pedestal door. If belts
require adjusting proceed as follows:

To Adjust Belts:

1. Loosen nut "M", Figure 2.6.

Z. Turn screw "L" clockwise to lower
motor plate and tighten belts, turn
counterclockwise to raise motor plate
and loosen bhelts. Each time after
adjusting, start machine spindle and
allow to COAST to a stop so belts
will equalize their tension.

3. When correct belt tension is ob-
tained, retighten nut "M", close and
secure pedestal door.

DRIVE BELT REPLACEMENT Figure 2.6 - Motor Plate Wut

1. Run carrier "N", Figure 2.7, to down
position (slow gpindle gpeed).

2. Remove pedestal rear louvered cover
to prevent damage when motor mounting
plate is raised.

3. Remove nut from motor plate hold down
stud "P", Figure Z2.8.

4, Raise motor plate approximately 2
inches at machine front and block in
position, Fiqure Z2.9.

5, Roll uotor belt to right. off
countershaft pulley and onto pulley
hub.

6. Loosen screws "T%, Figure 2.10. and
move brake asgsembly away frow brake
drum.

7. Roll motor beli off motor pulley and .
GUEr mxake Qrum. rigure 2.7 - Countershaft Pulley Carrier
8. Pull "Start/Stop" pushbutton "D".

Figure 2.2. Run pulley carrier "N“.

Figure 2.7, to top position (high

spindle speed). Push "Start/Stop"

pushbutton.

9. Slide countershaft to extreme left, ag viewed from machine froat. ant rewov? pelts
over end of countershaft, Figure Z.11.

10. Remove cotter key on switch pull rod for "High-Lo=" lever which pasgses through
spindle belt. Move spindle belt around end of pull rod.
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11. Remove collet closer. 5See "Collet
Closer Removal®, Chapter 3.

12. Remove three screws "U", Figure
2.12, and remove handwheel "Vv.

13. Lift spindle belt from spindle pul-
ley and remove through opening i
headstock, Figure Z.13.

14, Reverse procedure to reassemble with
new belts. Follow instructions
under “Belt Adjustment" in preceding
section.

MOTOR BR2AKE

The motor brake is built for rapid
but gradual stopping of the precision Figure 2,8 - Removing Motor Plate Nut
headstock spindle at all speeds. The
brake is automatically applied when lever
'C", Figure 2.1, is placed in center
position.

Brake drum "Q", Figure 2.10, is
located directly on the drive motor
shaft. The brake insert is s»ring
actuated and solenoid released. The
spring autowatically compensates for
brake wear. DO NOT ALLOW CORK INSERT TO
BECOME DRY 0Oil daily with a few droos
of Mobil Velocite 0il No. 6 or equiva-
lent. Allowing cork to become dry will
reduce belt life excesgsively.

Brake Adjustment:

Uith lever "C", Figure 2.1, in
center position ("Stop"), pull
“Start/Stop" pushbutton "“D". Figure 2.2,
and place lever "C" in "Forwzrd" or
“Reverse" pogition. Turn adjusting sciew
“F, Figure 2.14, counterclockwise until Figure 2.9 - Motor Plate Blocked
there 1s .010" to .013" clearance between
cork insert and brake drum,

Brake Cork Replacement:

Loosen two bolts "T", Figure 2.10, and remove brake for easy access to cork.
Loosen locknut "R" and keyway guide screw "S". Turn adjusting screw "S" counter-
clockwise until cork housing is free from brake. Push cork out by means of threaded
hole in bottom of housing. Insert.new cork, making certain it bottoms in housing.
Replace housing in brake. Bottom screw "S", Figure 2.10, in keyway of brake housing.
Back screw "S" out 1/4 turn and relock nut "R". When brake is securely bolted in
place, follow instructions under "Brake Adjustment™.
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SPINDLE CCLLET KEY

The spindle collet key "F". Figure
2.3, is threaded into the spindle and can
be replaced in the event of wear or
damage. Using a 3/32" hex pin wrench,
remove lock screw and collet key screw.

Turn new key in until it mates with
keyway in a collet. Continue to turn key
in 360 degrees at a time until coilet
will not mate with key. Back key out 360
degrees, mount collet and replace lock
Screw.

Figure 2.1l - Removing Belts

Figure 2.10 - Brake Mounting

Figure 2,12 - Handwheel

M-8C



Figure 2,14 - Spindle Brake Adjustment
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CHAPTER 3 - COLLET CLOSER

TO ADJUST COLLET CLOSER

1. Apply desired collet or step chuck
and closer to machine spindle.
Collet, or step chuck and spindle
MUST BE CLEAN,

2. Open latch by pressing down at "C",
Figure 3.1.

3., FEngage collet cloger draw tube with
collet by turning black shell gquard
“D". forward with left hand wnile
holding collet (step chuck) with
right hand. Engage about two
threaus {(two turns).

X . Figure 3.1 - Collet (Closer
4, Place work piece in collet or step &

chuck.

5. HMove lever "E", Figure 3.1, to
extreme left {closed position). Set
machine for "Free Spindle" and turn
spindle handwheel "A", Figure 3.1,
+hile pushing in on spindle lock pin
“B" until pin enters a pulley notch.
Turn shell guard "D* toward operator
until collet 1s drawn up as far as
it «ill go without forcing.

6, iHove lever "E" forward to the re-
leaged pogition and turn shell guard
"D" toward operator an additional
tWwo notches on adjusting nut.

7. Close latch "C" and test collet for
tension on workpiece. Should addi-
tional gqripping pressure he re-
quired, open latch and turn shell
guard toward operator. For less
gripping pressure turn shell guard
away from operator. Relatch "C".

Figure 3.2 - Link Pin

OTE: Make certain latch has entered a notch in adjusting nut before machining
workplece.
COLLET CLOSER REMOVAL

The collet cleser should be removed weekly and between setups for cleaning and
removal of chips lodged between inside of gpindle and closer dram tube.

Remove collet closer when using jew chucks, faceplates, fixture plates or other
gpindle mounted fixtures.

M-8C
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Running the machine with the collet
closer in place without a collet may
cauge damage to the collet cloger.

PO NOT REMOVE COLLET CLOSER BY
REMOVING SCREWS "J“, Figure 3.4. These
gcrews are factory adjusted for proper
operation of collet closer.

1. Remove link pin "F", Figure 3.2, by
pulling straight up.

2. Remove collet closer as shown,
Figure 3.3. ALWAYS REMOVE ADJUSTING
NUT "H", pulling straight off end of
gpindle. DO NOT TURN ADJUSTING NUT. : 3.9 1let C1 1
IT IS NOT THREADED TO SPINDLE. Figure 5.3 - Cotlet Closer Remova

COLLET CLOSER REPLACEMENT

1. Clean inside of headstock spindle
before applying collet cloger. Also
vlean outgide diameter at rear of
gpindle where adijusting nut locates.
Clean collet closer tube inside and
out,

[~

. Apply a film of Mobile Velocite 0Oil
No. & or equivalent on rear of
headstock spindle and replace ad-
justing nut "H", Figure 3.3. DO NOT
FORCE ADJUSTING NUT ON SPINDLE, If
adjusting nut goes on tight, remove
and examine for burrs or scratches.
Apply a film of Mobile Velocite 0il
No. 6 or equivalent on bearing
gection "G" of collet closer tube,
replace cloger and ingert 1link pin
“F", Figure 3.2.

Figure 3.4 - Collet Closer Screws
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CHAPTER 4 ~ COOLANT FACILITIES

Coolant facilities are standard eguipment on the DV Five-Nine, DSM Five-Nine and
DSM Five-Nine R Bar and Second Operation Machines., If not supplied with machine, cool-
ant facilitiegs can be ordered and installed by user.

OTL BASE CUTTING FLUIDS ARE RECOMMENDED FOR MAXIMUM MACHINE LIFE.

Fill coolant reservoir with desired oil-based coolant by pouring directly into
paii.

A adjustable nozzle directs the coolant to the workpiece. Flow is controlled by
the nozzle knob.

Coolant pump switch “A". Figure 4.1, should be set at "OFF" when not using cool-
ant. When switch iz set at "ON", coolant pump runs continuously. When set at "AUTO",

"

pump runs only when a spindle speed is active.

Clean sump regularly. depending upon fype of material hHelng machined. When ma-
chining cast iron or other powdery material without coolant, close sump screen cover to
prevent material from mizing with coolant. Alsc clean sump whenever changing type or
brand of coolant. To clean sump, remove the screw in each corner of the screen cover
and reimove cover from sump. Rinse out and drain sump by removing pipe plug from drain
at back of uachine.

hen coolant iz uged while machining a part with a through hole, apply a cork to
the end of the coliet closer tube as shown, Figure 4.2. This will prevent coclant from
running out end of spindle.

Figure 4,1 - Cooclant Switch Figure 4.2 - Cork Applied to Collet
Closer Tube
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CHAPTER 5 - TURRET

The preloaded ball bearing turret is ~
eagily tooled to handle operations such
as turning. drilling. reaming. counter-
boring, threading, knurling, etc. See
Turret Tooling Bulletin C-Z226.

The turret head is automatically
uniocked, indeged to the next station,
and locked by operation of feed lever
"A", Figure 5.1. The turret head takes
standard tooling with 5/8" diameter
shanks.

Turret slide travel is governed by : o
stop screws "C", Figure 5.2. There is one Figure 5.1 - Overall View of Turret
scren for each station. The stop screw
in position "C" is the gtop for the
turret station in the machining pogition.
To limit travel for each turret station,
loosen set-screw “BY, Figure 5.2, and
turn stop screw "C" to desired stop
iocation. Retighten get-screw "B",

0il turrat daily at four points "EY,
Fr, "HY. and "JY, Figqure 5.3, with
¢iobile Velocite 0il No. ¢ or equivalent.

To relocate turret on bed, loogen
clamp screw "K", Figure 5.4, and move
turret to desired location. Turret clamp
must locate in a bed notch to prevent
turret end movement.

Turret feed lever "A", Figure 5.1,
is adjustahle for height and length.
Loosen clamp screw "G", Figure 5.3, to
move lever in or out, or rotate to de-~
gired position.

Figure 5,2 - Stop Screws

To bypass vacant stations, place lever "A", Figure 5.1, in the central-neutral
position. The turret head can then be hand rotated past stations which are not tooled.
To hold turret on one station, for repeat single operation work, remove set-screw "D",
Figure 5.2, and the spring underneath. Replace set-screw., Store spring for replace-
ment when indexing is again required.
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Figure 5.3 - lubrication Points

Figure 5.4 - Clamp Screw




CHAPTER .6 - DOUBLE TOOL CROSS SLIDE

The double tool crogss slide can be P
locked at any locatien on the bed. To
relocate ¢ross slide, loosen clamp screw
“C", Figure 6.1. Move cross slide to
desired location on bed and relock clamp
gCrew,

To change location of tcol post
hlocks on cross slide. loosgen eccentric
locks "E", Figure 6.2. and slide blocks
to desired position. Retighten eccentric
locks "E".

To relcocate tool posts in the T-slot
of their respective bases, loosen nut
"D", move tool post to degired position
and retighten nut "D".

Tool posts take standard 3/8" square
tool bits. To adjust tool bkits to
spindle centerline, loosen clamp screws Figure 6.1 - Bed Clamp
"A", Figure 6.1, and turn adjusting screw
"B" to raise or lower cutting tool.

The cross slide travel is limited by
adjustable stop screws "H", Figure 6.2.
To adjust tiravel, loosen lock screw “K"
and turn screw "H" to desired stop lo-
cation.

To adjust lever feed handle to a
more convenient position, loosen nut “J".
Figure 6,2, and tap shaft at same end
with plastic hammer to loosen the taper
lock. Hold handle in desired position
and retighten nut “J".

The double tool cross slide should
be cleaned and lubricated every three
months, Remove screw “G", Figure 6.2,
and bracket "F". Move top slide toward
operator with lever feed handle to full _ .. S i
gear travel. Loosen nut *J", Figure 6.2, Figure 6,2 - Tool Block Locks
and tap shaft at same end with plastic
hammer to loosen the handle taper lock.

Pull top slide off botiom slide,

Clean top and bottom slides. Grease gear with Die Maker's Grease anc¢ lubricate
mating dovetail slides with Mobile Vactra 0il No. Z or equivalent.

To grease lever feed shaft needles beairings, remove nut and washer "J", Figure 6.2,

and tap shaft at same end with plastic haumter to loosen taper lock. Remove shaft and
bearing liner to grease bearings. Use Shell Alvania No. 3 grease or eyuivaelent.
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CHAPTER 7 - TAILSTOCK

The tailstock is wecurely anchored to the dovetail bed with locking lever "B".
Figure 7.1. To properly lock tailstock on center, lever “B" should be against stop pin
"C". Position of lever "B" can be adjusted by removing screw and washer "D" and relo-
cating lever "B" on its splined shaft. Replace screw and washer "D".

The hardened and ground tailstock spindle is graduated in 1/8" increments for the
full 3-1/2" travel. The handwheel hag a black and white friction adjustable dial
reading in .001" increments. To adjust dial for zero reading, hold handwheel and turn

digl =ith fingers.

The spindle takes standard No. 2 Morse taper shank centers and other tailstock
toocling.

To lock spindle in pogsition, move lever "A" clockwise as viewed from machine rear.

Standard shenk tooling is automatically ejected when spindle is returned useyond
zero reading on spindle,

Figure 7.1 . Tailstock
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CHAPTER 8 - COMPOUND SLIDE

The Hardinge compound slide rest
features easy reading black and white
dials and completely covered feed screws.
The rigid tool holder "B". Figure 8.1,
takes gtandard 3/8" square tool bits.

See Bulletin C-195 for specifications and
prices on Hardinge engineered carbide
cutting tools.

The tocl holder has a screw feed
wedge arrangement for fast, accurate, and
rigid use. The wedge adjustment main-
taing proper cutting edge clearance by
reeping the cutting tool i a horizontal
plane at all points of adjustiient.

To raize or lower cutfing tool,
loosen lock screws "A", Figure 8.1, and
turn feed screw "D" accordingly.

To make precigion angular setting of
the index slide, loogen eccentric lock
“E*, Figure 8.1, and eccentric lock “J",
Figure 8.2, to permit swiveling of top
glide. Angular getting is visible
through magnifier "M", Figure B.3, which
provides greater accuracy when setting
the slide. Magnifier "C" is shown in
Figure 8.1, with protective cover in
place. The cover protects the lens when
not in use.

To move glide rest along bed, move
handle "L", Figure B.2Z, toward back of
machine.

NOTE: IF LOCK "K" IS NOT IN PLACE, as
shown in Figqure 8.2, SLICE REST
WILL TIP QFF BED.

To remove slide rest from bed, 1ift
latch as shown, Figure 8.4.

The black and mhite feed screw
dials are direct reading and adjustable
for zero setting with pogitive locks "G",
Figure 8.1. Fach dial graduation is
equal to .001". That is, for each gradu-
ation tne top slide will move .001l" along
the bed and the bottom slide will cause a
change of .00l" on diameter.

g-1

REST

Figure 8.1 ~ Front of Compound

Figure 8.2 -~ Rear of Compound

.
Figure 8.3

Setting Angular Magnifier
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CLEANING AND LUBRICATING SLIDE REST

Remove tool holder or other slide rest tooling. Remove slide rest assembly from
machine bed as shown in Figure 8.5. Use 1/8" hex pia wrench to loosen stop screw "N",
Figure 8.5, in top slide and stop screm "P" in bottom slide.

Using a 3/32" hex pin wrench, remove button head screws "F", Figure 8.1. and "H",
Figure 8.2. Use a 7/32" hex pin wrench to loosen and remove eccentric lock "E", Figure
8.1, and eccentric lock "J", Figure 8.2. Eccentric locks are not threaded and will
mull straight out after loosening. Lift top half of slide rest from bottom half.

Turn handwheels counterclockwise until feed screws clear feed screw nuts and
permit removal of top and bottom slides from mating dovetail ways.

Clean dial and swivel area, feed screws, feed screw nut anc mating dovetails.
Lubricate same areas with Mobil Velocite 0il No. 6 or equivalent. Wipe 0il from dials,
Reagsemble all parts. When assembling, turn stop screws "N“ and "P", Figure 8.5, until
they bottom. Back off one turn to eliminate drag. It is recommended that the slide
rest be cleaned and lubricated once a month.

Figure 8.4 - Bed Lock Figure 8.5 - Bottom of Compound
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CHAPTER 9 - DSM FIVE-NINE R BAR
AND SECOND OPERATION MACHINE

NOTE: Refer to preceding sections for information concerning the DSM five-Nine R Second
Operation Machine that ig not covered in this sectionm.

POWER CONNECTIONS

Electrical recuirements for the DEM Five-Nine R Second Operation Machine are as
follows:

200V/50Hz Minimum AC Service = 30 AMP

208V/60Hz Minimum Wire Size for Electrical Supply = Ko. 14 AWHG
230V/50Hz Minimum HWire S5ize for Grounding = No, 14 ANWG
230V/60Hz

380V/50HzZ

415V/50Hz Minimum AC Service = 30 AMP

440V/50Hz > Minimum Wire Size for Electrical Supply = No. 14 RHG
460V/60Hz Minimum Wire Size for Grounding = No. 14 AWNG
575V/60Hz

S
e

.

B
b

ey
:éaaizéa @
o

i

.

Figure 9 - External Power Case Figure 9,2 - Internal Power (Case
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Machines are shipped completely
wired and agsembled.

Turn disconnect switch 2", Figure
9.1, “OFF" and loosen captive screws in
corners of power cage. Open poWwer case
door.

Power entrance to cage must comply
with local codes. 2 suggested entrance
point ig near disconnect switeh "D",
Figure 9.2, Remove protective fiberboard
guard and connect electrical pomer to
line side of disconnect switch “D", Make
ground at stud “C".

TO CHECK SPINDLE ROTATION, apply a
collet to machine spindle to anchor
collet cloger. A BCE collet is shipped
with machine. Close gwitch case door and
turn disconnect switch to "ON"., Pull out
gpindle lock pin "“E", Figure 9.3, and
push "Start" pushbutton "B", Figure 9.1.
Place lever "F“, Figure 9.3, in "Low"
position. B3pindle should rotate count-
erclockwise when viewed from turret end
of machine. If spindle does not fturn in
correct direction, DISCONNECT EXTERNAL
POWER SOURCE. Turn dizxconnect switch to
“QFF“. Upen power case door and inter-
change any two leads at line side of
disconnect switch,

NOTE: Make certain fiberboard guard is
replaced on main dizconnect
switch.

Close power case door, retighten
captive screws and turn disconnect switch
to "ON".

ELECTRIC COUNTERSHAFT BRAKE

The DSM Five-Nine R Second Operation
Machine iz eguipped with an electric

Figure 9.3 - Spipdle Lock Pin
and Levers

Figure 9.4 - Countershaft Brake

countershaft brake "H", Figure 9.4, which does not require adjustment for wear.

Grooving or scoring of friction surface igs normal. DO NOT MACHINE, REFACE, OR

LUBRICATE FRICTION SURFACES.

SPINDLE CONTROL LEVERS

Control lever "F*, Figure 9.3, is connected to a cam switch on the electric con-
trol panel. ©Speeds in "Low" and "High" ranges are obtained through the use of a Z:1

ratio motor.

9-2
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Lever “G* controls the direction of
spindle rotation. Teo start and stop
gpindle, pull out lock pin "E", Figure
9.3, and press "Start" pushbutton "B",
Figure 9.1. Move control lever "G" to
"Forward" or "Revarse” position and place
lever "F" in "Low™ or "High" position.
Brake will automatically be applied when
lever "G" is placed in center position.

The DSM Five-HNine R Second Operation
Machine i3 designed for instant accelera-
tion to high speeds and is basically
intended for swmall diameter production
work held in a collet.

The machine is designed for continu-
ous starting and stopping or full revers-
ing cycles, The two speed motor is
force-cooled by a fan which is driven by
an auxiliary motor.

The spindle of the machine will go
from full speed forward to full speed
reverse in approximately two seconds,

ST,

Figure 9.5 - Countershaft Assembly

FREE SPINDLE

To permit turning of spindle by hand, place lever "F", Figure 9.3, in "Stop" posi-
tion and lever "G" in either "Forward" or "Reverse" position., Pull spindle lock pin
"E" out., Push "Start" button “B*, Figure 9.1,

SPINDLE DRIVING UNIT
Ten spindle speeds from 450 to 4000 RPM are provided, see Figure 9.6. 3ix inter-

changeable pulleys are supplied with the machine. Spare pulleys are stored inside
motor compartment door.

EXAMPLE: Hith pulley No. 6 mounted on motor shaft, and pulley No. 5 mounted on coun-
tershaft, speeds of 2000 and 4000 RPM are available, depending on setting cf

cortrol lever "F", Pigure 9.3,

The spindle speeds should be selected to suit each particular job depending on
waterial, diameter, type of cut, and tool to be used.
SPEED CHANGING

1. With brake "ON", turn lock bolts, "J", Figure 9.5, in mctor pulley and countershaft
pulley counterclockwise to loosen.

In each pulley, alternately turn lock bolts "J” counterclockwise to release taver
lock and remove pulleys.

~a
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NOTE:

10.

11.

Unlock countershaft swivel holt
“K", swing asgembly toward mctor
and remocve motor helfs.

fount pulleys tor desired speed on
motor shaft and countershaft, Hith
pullay acainst stop collar, tighten
lock bholits.

Replace motor belts,

Swing countershaf{ assembly away . .
from motor te hold belts tight. Figure 9.6 - DSM-59-R Speed Plate
Tighten swivel bolft "K".

SPINDLE BELT REPLACEMENT
Turn diconnect switch "A", Figure 9.1, “OFF".
Loosen bolt "E”, Figure 9.7, swing countershaft toward motor. Loosen lock holtis
at front sides of motor plate and raise motor mounting plate te 1limit. using
adjusting screw at center front.

Remove two screws “U".

Loogen two set-screws "DY. Insert a 3/8-16 holt in hole "B" and tighten to re-
lease taper lock bushing "C". Remove holt and armature “F",

Remove four bolis "A" and brake field "G".
Remove three gplined scocket setscrews *P", retaining ring "H". and washer "Q".

Alternately turn two lock bolts "0" counterclockwige until taper lock bushing
holding pulley "N" is released. Remove pulley.

Loosen gef-gcrerw "K*. Hold nut "R" with a spanner wrench and remove lock nut “f"
with a second spanner wrench,

Do not lose nvlon plug under get-screw "K',

To Remove Countershaft from Support:
fa) Insert a block of wood 1-1/2" thick in area of "¥".

{b) Using a plagtic mallet, tap against right end of pulley shaft until wood block
forces pulley "J" off tapered gection of shaft.

(c) Move pulley shaft toward left until spacer "V" and pulley "J" are free of
shaft. Remove belts from pulley.

Remove collet closer from machine. BSee "Collet Closer Removal", Chapter 3, if ma-
chine is a DSM Five-Nine R Second Operation Machine or Chapter 10 if machine is a
VB3 R Second Operation Machine.

Remcve handwheel “V", Figure Z.1Z.
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17,

13.
14.

le.

17.

14,

19.

20.

Figure 2.7 - 8pindle Driving Unit

Remove cotter key from pull rod that passes through belts and remove pull rod from
bed lever.

Remove belts through headstock opening.

Place new belts on spindle puliey and pull downward into motor compartment.
Replace handwheel, collet cloger, pull rod, and cotter pin.

Replace pulley "J", Figure 9.7, on countershaft. Slip belts over pulley and
replace spacer “V",

Align pulley "J" keyway with "oodruff kev in counterghaft and move countershaft
toward assembled pogition.

To aveid damage to sealed hall bearings, use a plastic mallet to tap lightly con
left end of countershaft until pulley “J", spacer "V", and bearing "W" are tight
against retaining ring "L".

Make certain nylon piug is under set-screw "K" and replace lock nut “M".  Hold
lock nut “R" stationary with a spanner wrench and tighten lock "M" with a second
gpanner wrench, Tighten set-screw "K".

Replace wave washer "0Q", retaining ring "H" and three screws "P". Tighten zcrens
"P" securely.
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22,

23.

24.

25.

26,

Replace brake tield "G" and four bolts "A".

To Replace Armature "F©.
(a) Remove set-screws "I, oil threads and points of screws.

{b) Clean shaft, bore of armature "F", and bore and 0.D. of bushing "C".

(c) Place bushing "C" in armature "F", thread in gset-gcrews "D", and slide on
ghaft.

(d) Place .050" shim between brake field "G" and armature "F". Use a torque
wrench to tighten gscrews "D" alternately and evenly. To maintain the ,050"
clearance, tap against =nd of tapered bushing "C" with a hammer and wooden
block. Alternately repeat tapping and zcrew tightening until screws "D"
cannot be turned with a torque setting of 175 inch-pounds.

(e} Remove .050" shim between field and armature.

Replace cover "¥", and screwms "0J".

Slide pulley "N" on countershaft until it stops against shoulder. Tighten lock bolts
"0" alternately and evenly. Replace motor belts.

Swing countershaft assembly away from motor to hold beits tight. Tighten lock holt
"E*. Lower motor mounting plate asgembly to tighten spindle belts.

Close and secure motor compartment door.
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CHAPTER 10 - VBS SECOND OPERATION MACHINE

VBS SECOND OPERATION HACHINE

Models VBS and VBS R Second Opera- }ﬁg;‘%{}i}
tion Machines combine all the features of i
the Model DSM Five-Nine and DSM Five-Nine
R Second Operation Machines., with the
addition of the gtationary collet feature
for length holding.

the VBS and VBS R Second Operation
Machines adapt a No. 21 Hardinge collet
(B&S type) that is cloged by actuating an
independent adapter against the collet
head angle in the forward direction
(tomard the right). The collet is held
stationary by a cap screwed against the Figure 10,1 5 #21 Collet Closer
spindle face,

Operation of the VBS collet closer iz the reverse of the draw-in 5C closer. That
is. closing is accomplished by moving the lever-handle to the right, and opening by
moving the lever-handle to the left.

CHANGING AND ADJUSTING COLLET
1. Open latch, Figure 10.1. by pressing down at “C",
2. Move lever to the left {(open position).
3. Turn ring "B" one or two revoluiions toward operator,

4, Use spanner wrench supplied with machine to remove nose cap "F", Figure 10.2. DO NOT
USE A HAMMER AND PUNCH.

5. Remove collet.
6. Insert nose of new collet into hole of nose cap.

7. Make certain collet and adapter are clean. Use gpanner wrench supplied with machine
to serew cap firmly against spindle face. DO NOT USE A HAMMER AND PUNCH.

8. Place correct size workpiece in collet.

9. Move lever "E", Figure 10.1, to the extreme right (closed position). Set machine for
"Free Spindle" and turn spindle by hand while pressing in on spindle lock pin until
it enters a pulley notch. Turn ring away from coperator until adapter is pushed
forward as far as it will go without forcing.

10. Move lever "E" to the left and turn ring "B" toward operator an additional two
notches on adjusting nut.

11. Close latch “C" and test collet for tension on workpiece. Should additional

gripping pressure be required, open latch and turn ring away from operator. For
less qripping pressure, turn ring "B" toward operator.
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NOTE: Make certain latch has entered a
notch in adjusting nut before ma-
chining workpiece.

COLLET CLOSER REMOVAL

The collet closer should be removed
Weekly and between setups for cleaning to
prevent loading of chips betreen closer
tube, inside of gpindle and adapter
threads.

Running the machine with the collet
cleoser in place without a collet may
cauge damage to the c¢ollet cloger.

DC NOT REMOVE COLLET CLOSER BY
REMOVING SCREWS “"D", FIGURE 10.1. These
scrers are factory adjusted for proper
operation of collet closer.

1. Remove spindle nose cap and collet.
Use spanner wrench supplied with
machine. DO NOT USE A HAMMER AND
PUNCH.

2. Turn ring "B", Figure 10.1, away
from operator to disconnect draw
tube from adapter.

3. Remove adapter “G", Figure 10.3.
4, Remove pin "H", Figure 10.4.
5. Remove two screws "A". Figure 10.1.

6. Unscrew shell guard "J", Figure
10.5, from wounting ring "L". Shell
guard has a right hand thread.
Remove dray tube and collet closer
frow headstock.

7. If necesgary,. remove retaining ring
"K', Figure 10.5, and pull mounting
ring “L" off end of spindle. Do not
misplace square kev.

COLLET CLOSER REPLACEFENT

Clean inside of headstock spindle
before applying collet closer. Also
clean draw tube inside and out.

1. If mounting ring "L*, Figure 10.5,

rjas removed, make certain square key
is in position and replace mounting

16-2
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Figure 10.2 - #21 Collet Nose Cap

Figure 10.3 - Adapter Removal

Figure 10,4 - #21 Collet Closer
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ring and retalning ring "K' on
machine gpindle.

Apply a light film of Mohile
Velocite 011 No. 6 or equivalent to
bearing surface "M", Figure 10.6,
and replace collet closer on
spindle.

Screw shell quard "J", Figure 10.5,
onto mounting ring "L".

Replace pin “H", Figqure 10.4.

Figure 10.5 - Shell Guard Removal

Align holes and replace t®wo gcrews
"A", Figure 10.1.

Clean adapter thoroughly, apply a
light film of w#obil Velocite 0il No,
6 or equivalent to bearing surfaces
and replace in machine spindle.

Engage draw tube threads with adap-
ter threads by turning ring "B",
Figure 10,1, toward operator.

Follow steps 6 through 11 under "To
Change anéd Adjust Collet”,

Figure 10.6 - #21 Collet Closer Removal
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