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CAUTION

IMPROPER OPERATION OR IMPROPER MAINTENANCE OF
THIS LATHE MAY CAUSE SERIOUS BODILY INJURY.

DO NOT OPERATE LATHE UNTIL YOU HAVE RECEIVED
OPERATING AND SAFETY INSTRUCTIONS FROM YOUR
EMPLOYER.

FOLLOW ALL SAFETY PRACTICES PRESCRIBED BY
YOUR EMPLOYER AND OUTLINED IN THE OPERATORS

MANUAL.

ALWAYS AVOID UNSAFE CONDITIONS OF OPERATION
SUCH AS EXCESSIVE FEEDS AND SPEEDS.

ALWAYS BE SURE ALL SAFETY DEVICES ARE IN GOOD
OPERATING CONDITION ( SEE MANUAL).

ALWAYS BE CERTAIN THAT SERVICE IS PERFORMED
ONLY BY QUALIFIED PERSONNEL.
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MACHINE SPECIFICATIONS

KESTREL 20"
SWING OVER BED 20"
SWING OVER CROSS-SLIDE 12"
CENTER DISTANCE 40", 60", 80",120"
SPINDLE NOSE D1-8"
SPINDLE NOSE - OPTIONAL D1-11"
SPINDLE BORE 3.08"
SPINDLE BORE - OPTIONAL 4.06"
SPINDLE SPEEDS - 3 RANGES 40 - 2250
SPINDLE DRIVE - STANDARD 20 4P
SPINDLE DRIVE - OPTIONAL 25 HP
CROSS-SLIDE TRAVEL (X) 12"
LONGITUDINAL TRAVEL (Z) 36", 56", 76", 116"
RAPID TRAVERSE (X-AXIS) 1.P.M. 200
RAPID TRAVERSE (Z-AXIS) 1.P.M. 200
POSITIONING .00025"
REPEATABILITY .a0o02"
TAILSTOCK QUILL DIAMETER 2.94"
TAILSTOCK QUILL TAPER MTS
TAILSTOCK QUILL STROKE 7"

STANDARD EQUIPMENT
TOOLPOST QUICK CHANGE
TOOL HOLDERS (5 PC. SET) 1.25 SQ.
3-JAW UNIVERSAL CHUCK 12"
WORKLIGHT v
COOLANT 15 GALLON
OPTIONAL

PNEUMATIC CHUCK 7o
8-STATION DISK TURRET v

4-JAW INDEPENDENT CHUCK

16"
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1. LIFTING AND INSTALLATION INSTRUCTIONS

1.1 Lifting the machine.

The machine should be lifted using a forklift truck as iflustrated in Figure
1, page 3. Ensure that the forklift truck has sufficient capacity. Approximate
machine weights are as follows:-

2040.. .. 4,800 1b
2080, .. 5,100 1b
2080, 5,400 b
20M20.. i 6,000 Ib

With reference to Figure 1, page 3, ensure that wooden blocks placed
between the forks and the bed are sized to provide clearance in the areas
indicated; under no circumstances are the forks to contact the sheet metal
covers when lifting the machine.

1.2 Inspection

Check your delivery slip against the accessories that were ordered with
the machine. If there is a shortage or error, report it to ORIGINAL MACHINE
TOOLS INC. immediately, giving the serial number which is stamped in the

recessed face on top of the bed at the tailstock end of the machine.

1.3 Cleaning

AII"-unpainted parts of the machine have been coated with an anti-rust
compound. This should be thoroughly removed after the machine is installed
and before moving the carriage, cross slide or tailstock.

To remove anti-rust compound, wipe with a clean cloth.

All unpainted surfaces should be coated immediately with a film of light
machine oil to prevent rust.
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Page 4
1.4 installation

For proper operation, the machine should be set on a substantial floor
capable of supporting a uniform pressure of 50 P.S.l.  To secure the machine
on its foundation, use anchor bolts or lag screws as shown on Floor Plan, Figure
2, page 5.

After the machine is in position, it must be levelled by use of the square
head set screws provided, before tightening the lag screws. [t will be necessary
to use 4" square steel plates, about %" thick, under the levelling screws to
prevent the ends of the screws from sinking into the floor.

Use a precision level placed lengthwise and crosswise on the bed. To
take a reading of the level for the crosswise levelling of the bed, use parallel
bars placed on the flats of the bed.

After levelling within 0.0005 in/ft, the pedestals should be lagged to the
floor and the levelling rechecked. Recheck the level of the machine at reguiar
intervals.



{_

S/8-11UNC (8) — FOR LEVELLING SCREWS
/] v Erecrricat 11/16 DA (8) - FOR LAG BOLTS
s ENCLOSURE DOOR
!
Jr 43(2040) 63(2060) e g_1/2
1193 2080) 123120/ T20) /2
2o =\ -2
BELT GUARD 6 /i
\\\ \
\_ ' ___"-_-‘-1_---—*— 1
"\ —-___E-_...-__-...—--..—--—__-l. .4—.._—1
3 | | I
T Dl & = ok = =
1 [ .
! ' ! ! : : &1
. . , L
_am_aﬂaﬂsfm&_g_-u_-_ﬁ__-ﬂ-mjl*__L_J_.'fz /4 2
1 [ Lo
IR
M !
|1 s
e |
39 P : ; l
| rowme cusro | I
§-3/4— | 76(2040) 96(2060)
- : 116(2080} 156(20/120)
OPERATOR 48.5(204D) 68.5(2060)
CONIROL PAMEL 85 5(2080) 128.5(20/170) GUARD TRAVEL
91.5(2040) 111,5(2060) s
37 131.5(2080) 171.5(20/120) '

FICURE 2 -~ FLOOR PLAN — 2040/2080/2080/20-120 CNC LATHE A—116234

g abey



)

Page 6

2. LUBRICATION

2.1 Headstock

The headstock is lubricated by a self contained recirculating system,
powered by an electric pump. In the event of pump failure, operation of the
spindle will be disabled automatically.

Debending on operating conditions, usually every six months, the
headstock should be drained and refilled to the level shown in the oil window
adjacent to the spindle nose.

Light mineral oil with a viscosity of 100 SUS at 100° F, is recommended.

UNDER NO CIRCUMSTANCES IS AN OIL EXCEEDING THE RECOMMENDED
VISCOSITY TO BE USED.

Access to the oil filler and drain plugs is obtained by opening the belt
guard. For locations see Figure 3, page 8.

NOTE: Always turn the main disconnect switch to OFF before opening the belt
guard.

2.2 Tailstock

The tailstock is lubricated by two oilers located on top of the taiistock
housing and by applying lubricant directly to the bedway surfaces.

At leasf every eight hours, clean and lubricate way surfaces and top up
the oiler.

A way lubricant (Sunoco "WAYLUBE 68" or equivalent) with a viscosity of
300 - 350 SUS at 100° F is recommended.

2.3 Ballscrews and Way surfaces

Ballscrew bearings are pre-lubricated with grease and sealed, so require
no additional lubrication.

Ballnuts and way surfaces are automatically lubricated at timed intervals
by a lubricator located on the side of the main electrical enclosure at the rear of
the machine.
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' 2. LUBRICATION Cont'd

2.3 Ballscrews and Way suifaces cont'd

A way lubricant (Sunoco "WAYLUBE 68" or equivalent) with a viscosity of
300 - 350 SUS at 100° F is recommended.

If the lubricant in the reservoir is not replenished, a level switch will
automatically disable the automatic mode of the machine and display an alarm
message. lt is recommended that the lubricator be topped up every eight hours.

Discharge volume of the lubricator can be reduced if desired by adjusting
as indicated in Figure 4 below.
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Figure 4

The lubricator is supplied set at maximum stroke, i.e. maximum discharge,

For reduced delivery, remove lock screw, measure A, turn adjusting screw
clockwise increasing A by B dimension.

The lubricator is fitted with an inlet filter located inside the reservoir. The
filter should be inspected periodically and cleaned or replaced as required.
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3. MAINTENANCE

3.1 Vee belt replacement and tensioning

The spindle is driven by six (6) vee belts which should be tensioned to the
lowest tension at which the belts will not slip under maximum loading.

With reference to Figure 3, page 8, slacken the four spindle drive
mounting screws just enough to allow movement of the motor plate. Apply
upward or downward pressure to slacken or tighten the belts and retighten the
mounting screws. If belts are being replaced, the spindle encoder belt must first
be removed. See para. 3.2.

Check the tension of new vee belts frequently during the first few days of
operation and periodically thereafter.

If a vee belt slips under load, TIGHTEN it, bearing in mind that excessive
tension shortens beilt life.

3.2 Toothed belt replacement and tensioning

The Z drive ballscrew, X drive ballscrew and spindle encoder are all

. driven by toothed belts. Locations of the Z drive and spindle encoder beits are

shown on Figure 3, page 8.

The X drive belt is located in the rear of the saddle assembly and is
accessed by removing the belt guard #C-115905 (see page 30 in the parts
section.) co

Toothed belts should only be tensioned just enough to remove any slack;
further tightening is of no benefit and only results in belt life reduction and
unnecessary load on bearings.

The Z drive belt is tensioned thus:-
Slacken the four Z drive mounting screws, slide the motor plate to achieve the
correct tension, then retighten the screws. Check the tension and re-adjust if
necessary.

The encoder belt is tensioned similarly, except that there are only two
mounting screws.

The X drive belt is tensioned by slackening the four motor mounting
screws and sliding the motor plate to achieve the correct tension; the screws are
then retightened.  Ensure that the belt guard is replaced after adjusting the
belts.
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3. MAINTENANCE Cont'd

3.3 Cross Slide Ways

Wear in the cross slide ways may be taken up by carefully tightening
(clockwise) the seven set screws located along the lower right hand side of the
cross slide.  Care must be taken to ensure that the screws are tightened
gradually and evenly whilst maintaining free movement of the cross slide.

4. PARTS ORDERING PROCEDURE

1. Always quote the machine serial number.
This is found stamped in the recessed face on top of the bed at the
tailstock end.

2. Refer to the appropriate assembly and individual part numbers
taken directly from the illustrations.
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5. LATHE SAFETY

Every effort has been made in the design and production of the lathe to
comply with statutory safely requirements and to provide a fundamentally safe
machine tool. In the further interests of safety, attention should be given to the
following notes:

5.1 Machine use

Responsibility for the following peints with respect to machining a component
must inevitably rest with the user.

(1)  Ensure that the operator has had suitable training and possesses the
required degree of skill and experience to undertake the work.

(2)  Provide suitable work holding and/or supporting equipment: chucks,
steadies, revolving centers etc.

(3) Ensure that suitable tooling is provided and carrectly mounted.

(4)  Ensure that suitable feeds and speeds are selected.
(If in doubt select low).

(5)  Use guard provided at all times.

5.2 | athe Safety Rules

~

(1) Read and understand operation notes before attempting to use the machine.

(2) Keep lathe work areas clean. '

(3) Keep area surrounding machine tidy.

(4) KNOW HOW TO STOP THE MACHINE BEFORE STARTING IT.

(5) DO NOT interchange chucks or other spindle mounted items between lathes
without checking for correct locking.

(8) We recommend only high speed chucks.

(7)  Before operating the lathe, nole the maximum rated speed for chucks and
face plates as supplied by the manufacturer.

(8) Remove chuck key immediately after use.

(9)  Check load capacity of revolving centers.

(10) Ensure guard is in position before starting machine.

(11) DO NOT use cracked or chipped tools.

(12) STOP MACHINE IMMEDIATELY IF ANYTHING UNEXPECTED HAPPENS.

(13) DO NOT touch revolving chuck, spindle or workpiece.

(14) DO NOT remove work from the machine without retracting tool to a safe
position.

(15) Use E-STOP button when leaving machine unattended.
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LATHE SAFETY cont'd

Personal Safety Rules

Report any accident as soon as it happens.

Wear safety glasses.

Wear safety shoes.

Use barrier creams provided.

Wear your overalls buttoned up.

Roll sleeves up or bution the cuffs.

Keep hair short or wear a cap.

Use the correct size wrench at all times.

Be careful of, and remove, all burrs and sharp edges.

When lifting a heavy workpiece, use the correct type of sling, ensuring that it
is not worn or damaged and that its safe working load is not exceeded.
Stand clear when lifting workpieces or equipment by crane.

Obtain assistance whan mounting heavy or awkwardly shaped workpiecss.
DO NOT wear rings, watches, ties, etc.

DO NOT keep tools (scribers, etc.) in overall pockets.

DO NOT wash hands in coolant.

DO NOT remove chips with bare hands; use a rake or brush.

DO NOT manually lift heavy equipment. '

DO NOT use files, scrapers, etc., on machine tools.

DO NOT lean on the machine.

DO NOT tamper with electrical equipment:
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TROUBLE PROBABLE CAUSE CORRECTION
Vibration Loose levelling screws Set all screws so that
they bear evenly on
levelling plates.
Torn or mismatched V- Replace V-belts with
| belts. matched set.
Wark or chuck out of Balance chuck or reduce
balance operating at high | spindle speed.
spindie speeds. :
Chatter Tool bit improperly Regrind tool bit or adjust

ground or not on center

tool holder so that area
of contact between tool
hit and worl is
decreased. Avoid
extreme negative rake.

Tool overhang too great

Keep point of tool bit as
close as possible to tool
holder.

Using improper cutting
speed.

Reduce or increase
spindle speed.

low.

Feed rate too high ortoo -

Reduce or increase feed.

Gily of cross slide loose.

Adjust gib.

Spindle bearings worn or

Adjust spindle bearings.

Adjust tailstock center.

supported Use steady rest or follow
rest for long slender
shafts. Minimize tailstock
barrel extension.

Vibration See "Vibration" trouble

above.
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TROUBLE

PROBABLE CAUSE

Page 14

CORRECTION

Work not turned straight

Headstock’and tailstock
not aligned.

Align tailstock center,

Work improperiy
supported.

Use steady rest or follow
rest. Reduce overhang
from chuck.

Bed not level,

Re-level bed using
precision level.

Work out of round.

Woark loose between
centers,

Adijust tailstock center.

Centers excessively
worn. Work centers out
of round.

Regrind centers. Lap
worlc centers.

Loose headstock spindle
bearings.

Adjust headstock spindle
bearings.

Cross slide movement
does not coincide with
control. )

Gib setting too tight or
too loose. '

Adjust gibs.

Worlk is too long and
slender.

Use steady rest or follow
rest for long slender
shafts.
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Power On

Push the control on button on the main control panel.
When the main CNC screen appears the RESET button will flash, push RESET
to clear the message.

Manual Operation

In order to perform any axis movements the machine axis must be sent to home
position.

Home sequence:
F1 HOME (Main Home)

After power off the control must be homed. To initiate a home sequence push
ESC until the Main screen is reached, then push F1 HOME. A message
requesting that Cycle Start button be pushed will appear or: the screen and the
Cycle Start button will start flashing. Pushing Cycle Start will start the home
sequence and when it is finished the Main screen will return.

F10 HOME - HERE

Occasionally the machine may be shut down in a position where a full home
sequence cannot be performed because of part or tool interference. The function
of F1 HOME - F10 HERE will enable the machine to be homed at its current
position without moving the slides. This function allows the operator to move the
slides manually without doing a complete home sequence to clear the work or
tool interference. The machine should not be run until a complete home is
performed as all limits are based on the home position.
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Jog:

F2 JOG

Upon pressing F2 JOG from the Main screen the following screen will appear:
Runtime: 8:80:88 | Main-Jog T Active 104587

Current MHaxt

# +00.0000 +00 . 0000
Z +20.0000 +20 . 0000 '

Comp : Cancelled -
= + - Tool t Q1<e1)
~Z=R ~X +Z =¥ Xlength: 00,0000
Zlength: PO.0000
Radius : 23,0469
- -z +Z > HorkCord: 1 (&340
Interr © Linsar (Feed>
Feed ? 999.0158 ipr
~Z+H +¥ +Z +H 100 08e.8158 ipr
I 4 ol = Uni ts s fbs/English
Cyole ! Cancelled
Dwellk : 2000.00 sea
[ | Spindle : 09800.8 rem I[31
€106 ! 0060.0 rpml{OFF)
oolant : Off
Fl F2 F3 Ft F5 Fd& F7 F3 E] ESC
Slou [|Rapid]l e 1 .1 .1 .881 .pgA1 ||c54-2 Exit

Note: The F9 key may be changed hy parameter lo store the Z axis (G50} offset.
The F keys across the bottom of the screen are used to select the type of jog.

F1 SLOW JOG

- The FEED OVERRIDE switch on the main or remote pane! is used to control the

feed-rate.

F2 RAPID JOG

F3 CON'_I"!NUOUS JOG

In this mode the axis will continue to move until the axis key is released.
F4 - F8 INCREMENTAL JOG

In this mode the axis will move the selected amount each time the axis key is
pushed.

F9 G54 Z

This key sets a work offset (G54) for the Z axis at the current machine position.
The ESC (escape) key exits the jog mode and returns to the Main screen

KEYBOARD
The keyboard diagram on the jog screen represents the numeric keyboard on
the main panel and shows the axis direction for the corresponding key.
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Handwheel:

F3 HDW

The Handwheel mode is used to move the axis around using the electronic
handwheel on the remote panel, It is used to accurately position the axis while
seiting tool offsets floating zeroes and part alignment. Upon pushing the F3
HDW key from the Main menu the foellowing screen is displayed:

Runtime: 9:90:80 | Hain—iidu | Active :04587

Curraent Naxt

# +00.0000 +00 . Q000
Z +20.0000 +20. 0000

Conp ! Cancelled »
Tool : @1<oeL)
Xtength: 00.0000
Zlength: Q0.0000
Radius : 00.8469
HorkCord: 1 (GT4)
Interp : Linear (Feed)
Feed : Bed.81%0 ipr
€109 20e.0158 ipr
Units ! Abs/English
Cycle ! Cancelled
Dwell s 9R220.80 sec
Spindle : 9020.8 ren [3]
Y Clpes) ! B80Y.8 rpm{(OFF)
S . Caalant : Off
Fl Fz F? ESC
X 2 XToal Exit

Note: The increment value may be changed by paramefer.

The F keys F1 and F2 at the bottom of the screen and the 4 jog keys on the
remote panel are used to select which axis will be moved by the handwheel. The
feedrate override switch will determine the value of the move for each increment
on the handwheel.
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PROCEDURE FOR SETTING TOOL LENGTH AND WORK OFFSETS
F7 XTOOL ZTOOL

The F7 XTOOL or ZTOOL is used to set tool length offsets into the tool table. In
the handwhee! mode a too! can be moved to a desired position. When F7
XTOOL is pressed the control will ask for the tool number. 1t then asks for the
position of the tool (i.e. Z position for the Z axis or diameter for the X axis).

Procedure

1. Make sure all G50 offsets are zero. They are zerced on power up Cr ¢an
be zeroed by using F7 {PARMS) - F2 (COORD) and editing the G50
offsets.

2. Make sure the G54 X offset is zero. It can be zeroed by using F7(PARMS)
F3 (COORD) and editing the G54 offset. (This relates to the material
length.)

3. Make sure tool #1, Z length , is zero. It can be zeroed by using
F7(PARMS)- F4 (TOOLS) and editing the tool table.

4. Make sure all too! wear offsets are zero. They can be zeroed by using F7
(PARMS) - F4 {(WEAR) and editing the wear offset table.

5. Make tool #1 active. Do an MDI TO101 M6. -

8. Using the handwheel, touch the tip of the tool to the face of the material
(or line up the center of the tool tip to the face of the part for diamond
shaped turning tools). Then press F8 (G54 - Z). This relates to the
material length entered in programs for the graphics.

7. Using the handwheel, make a light turning cut on the diameter of the
material. Press F7 (XTOOL) and enter “1” for the tool number. Then enter
the measured diameter of the cut. '

For drills, center the dril! at the center of the material. Press F7 {(XTOOL)
and enter "1” for the tool number. Then enter “0” for the position.

The X offset for diamond shaped facing tools can be set like a drill or by
lining up the center of the tool tip to a diameter on the part. Press F7
(XTOOL), and then enter the tool number and position.

8. Make the next too! active. Do an MDI T#### M6.
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Using the handwheel, touch the tip of the tool to the face of the material
{or line up the center of the tool tip to the face of the part for diamond
shaped turning tools). Then press F7 (ZTOOL) and enter the tool number,
then enter "0" for {he tool position.

Using the handwheel, make a small turning cut on the diameter of the
material. Press F7 (XTOOL) and enter the tool number. Then enter
the diameter of the cut for the position.

For drills, center the drill at the center of the material. Press F7 (XTOOL)
and enter the tool number. Then enter "0" for the position.

The X offset for diamond shaped facing tools can be set like a drill or by
lining up the center of the tool with a diameter on the part. Press F7
(XTOOL), and then enter the tool number and position.

Go to step #8 for the next tocl,

Enter the tool types and tool nose radii in the tool table by pressing F7
{(PARMS) - F3 (TOOLS) and then editing the tool table. F1 (TOOL>)
toggles the tool type.

Some sample tool types:

inside turning (from the chuck to the tailsfock)
inside turning (from the tailstock to the chuck)
out,side turning (from the tailstock to the chuck)
out‘éia.é turning (from the chuck tc; the tlailstock)
777

inside threading
inside turning using diamond insert
boring tools using a diamond insert

drills
face grooving
facing tools

outside threading

outside turning using diamond insert
cut off tools

outside diameter grooving

note : The tool type relates to the imaginary fool tip and how the tool offsets are

set.
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Automatic operation

F4 RUN
Run is used to execute the active program. Upon pushing the RUN button
the following screen appears.

Runtime:  8:80:88 | Main-Run | Active :04587

Current NHex t

# +00.0000 +00 . 0000
Z +20.0000 +20 . 0000

Conp t Cancellod »
Tocol 1 B8LrL<al>
¥length: 30.0000
Zlength: G@QA.02Q00
Radius : 00,0469
HWorkCora. 1 (G34)
Interp ! Linear (Feed)
Feed : 9@Q.0138 ipr
C1aa:2) 20a. 3135 trr
Units : AkssEnglish
Cycle : Cancelled
Duell ! @0YAd.0% sec
Spindle : 9Q90.0 rvm (31
{180¥) T 990A.8 rpm(OFF)
Coolant [ Off

F1 F2 F3 Fi Fs Fs F7 “rs £3C

Start Otd Rloey OStap nsidp Hspl Meny ry Ese

After the above screen appears, F1 START would be pushed to run the active
program shown in the upper right hand box and the following screen would
appear.

Runtime: g:968:08 | Main-Run _Start | fictive 104587

Current Hext

+00.000a +00.80
a0

¥ 00
Z +20.0000 +=20.0000

Comp : Cancelled »
Tool T @L(Q1>

XlLength: 00,3000
Zloength: 0@.0000

Radius ! 903.0469
WorkCord; 1 (G34)

Intery ! Linear (Feed)
Feed ! 2Q09.0138 lpr
C13ax) Q04,0130 1o
Units * Abs/English
Cycle ¢! Cancelled
Dwell : 2000,.00 sec

Spindle : GUOA.8 rpm [3]
{101 T 9090.09 rpm{OFF)

Coolant ; Ooff

Fi Fi F3 FSC
Flirst floek Tool Abort
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The F1 FIRST key is automatically selected when entering this screen.
Therefore if it is desired to run the active program from the beginning, all that is
necessary is to push the CYCLE START button. If F2 BLOCK is pushed, the
control will request that the desired block or sequence number {to start the
program from) be typed in, followed by ENTER. If the CYCLE START button is
-pressed the program will start running from the selected block number. If F3
TOOL is pressed, the controt will request a tool number to start from.

Note: If the block or tool number is not found in the active program, a message
will say it was not located and CYCLE START will start the program from the
beginning.

Runtime: g:9e8:08 l Ha in=-Run | fictive :04587

Current Hext

#€ +00.0000 +00 .0000
Z +20.0000 +20.0000

Cowmp ! Cancelled »
Tool ¢ BL(9L1)

Xlength: QQ.dQUA
ZiLength: Q0.8400

Radius : @09,a469
HorkCord: 1 (G34)

Intery ¢t Linear (Feed)
Feed ; 9236.01380 fpr
(1uA) Q0a.08158 ipr
UInits t Abs/English
N Cycle : Cancelled

Dwell : 000a.00 sec
Spindle ! @Q0G.03 rem [3]
(190x) 1 B008.08 rpPn(OFF)

Coolant [ Off

[Block 13 Goo X123.4567}

F) Fé F5 Fé FR Fs ESC
Black QStop R5kp Displ Ory Halt Esc

This screen is the basic run screen after CYCLE START has been pressed. It
has two new additions, a block number display and F8 HALT. The block number
display shows the current line being executed as the program runs. The HALT
key is similar to FEEDHOLD in that when pushed the machine will stop.

However unlike FEEDHOLD, the HALT also exits the RUN mode and allows a
new program to be started.

Once a program has been HALTED the RESUME feature of the control
becomes active. The F9 RESUM key will now be displayed on the RUN screen
instead of the F9 HALT key. A program may be RESUMED as long as one of the
following functions has not been performed: VERIFY, MDIHOME,E-STOP or
modifying parameters. If not the axis may be moved away from the work by JOG
or HANDWHEEL and the RESUME remains active.

Note: For further information on the resume function, refer to the programming
manual section 5.5.1
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MDI Mode

The MDI mode is for manual data input. All programmable functions may be
entered from this moede. When the F5 MD1 key is pressed from the Main menu
the following screen will appear:

Runtime: B:oo:88 l Hain-HDI . l Active 104587
# +00.0000 +00 . Q000
£ +20.0000 +20 . 0000

¥length!: GG.0000
Zlength: 009,08000
Radius : D0.@2469
HWorklord: 1 <GI4)
Interp : Linear (Feed)

Feed ¢ 9@R.8158 ipr
(183 020.015@ ipr
Units ¢t Abe/Englich
Cycle ¢ Cancelled
Dwell : 00P0.08 sea
Spindle : 8000.0 rpm (31
{100x) T B808.0 rpn{OFF)
ocolant ! OffF

<HMDI}» GOO X123,4567 Z123.13567 M23 S4Q0N

Fi F2 Fé ESC

GCode {|HCode Displ Daone

The line above the softkey template will display the entered MDI command.
When the data is entered and the ENTER key is pressed, the control will prompt
you to push CYCLE START to execute the command.

F1 GCODE
The F1 GCODE key will display a list of all usable G-Codes.

F2 MCODE
The F2 MCODE key will display a list of all usable M-Codes.

To change spindle ranges in MDI. Push F5 MDI from the main screen. Type M41
ENTER. At this time the control will prompt for CYCLE START. Push CYCLE
START, the text line will be cleared and CYCLE START lamp will go out when
the command is completed.

To start the spindle in a clockwise direction.
Type MO03 S400 ENTER. CYCLE START

Note : A spindle range must be selected before a range is selected.
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Spindle Horsepower

The Kestrel series lathes are equipped with a multi range variable speed spindle
motor and drive. It is the machine programmers responsibility to program the
correct speed / horsepower range for the cut required. This is accomplished by
using a M-CODE (miscellaneous code) to select the correct range.

Spindle Ranges:

Kestrel 20"
M41 LOW SPEED HIGH TORQUE 40 -500 RPM
M42 MED SPEED MED TORQUE 50 -1000 RPM
M43 HIGH SPEED LOW TORQUE 100- 2250 RPM

It is very important to select the spindle range with sufficient horsepower to
obtain the desired cut. Material depth of cut, spindle speed and tooling must be
taken into account when making the range selection. The following chart shows
the available horsepower in the three ranges. Available horsepower is the
intersection point of spindle speed with the hatched area under the curve.

Spindle Horsepower Chart

20 ~ : ' SR R M43
16

14

M42

Al @ma

0 500 1000 1500 2000
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ADJUSTMENT BLOCK, AB-118149
3/8-16UNC X 1-1/4" LG. SHCS (2)

1/2-13UNC X 4 LG, GRADE 8 THREADED
RID, PLATED (2) + HEX NUTS (§)

5/16=18UNC X 1/2° LG. HEX HD. CAP SCREW (%)

#8-116053

)

5/16=~18UNC X 3/4" LG. HEX MD.
CAP SCREW (3) + PLAIN WASHER (3)

BELT GUARD
#o~-116379

1/2=1300C X 1-}/4 IG.
HEX Hp, SCR

CiF scre () T
GRADE 5, PLAN WASHER (4)
HEADSTOCK LUBRICATION SUB-ASS™f
0116147 \

/2 % ¥ NPPLE

1/ SIREET ELBOW 9U (2)
1/Z X 5 NPPLE

1/Z X 4~1/Z' NEPLE
1/ STREET ELBOW 45
1/2 PIPE PLUG

6—-GROOVE PULLEY —————— |
£6~3V—500-SK

MOTOR FLATE/
fC-116114 /
BUSHING FSK—48MM /
1/2-13UNC X 1-3/4" LG. SHCS (4)

*
MAN ELECTRICAL PAMEL (REF.)—/ /

'HEADSTOCK PU
fC-116413

|

VEE BELT (6}
]

]

/

RINGFEDER §#120X185—RFN=7012

/ _——ENCODER PULLEY fA-116376

L~ 1=1/£ X 45 STREET ELBOW (SEALED)
VENTILATOR PLUG §A-B5676

HANDLE
/— #B-116120

ENCODER TIMING HELTY #367L050

HEADSTOCK FRONT COVER
/ JE-£16070

//’—‘ FNCODER SUB-ASSY —

MOUNTING BLOCK
¥8=-115927

[¢]
’I
- fo .
i
e
‘ L J
1
1
(]
7] »

END PLATE —/

#8-116054

5/16-18UNC X 3/4" LG.
HEX HD. CAP SCREW (4),
FLAT WASHER (43,

HEX NUT (4)

4—20UNC X 3/4 \G.

1/
HEX HD, CAP SCAEW (8),

FLAT WAS

HER (),

§a—£1020

\'1/2-HUNC % 1° 1G. HEX Ho.

CAP SCREW (2) + JAMNUT (2)

SIDE PLATE
FC-116066

CLAMPING NUT
FA—115891

SHIM, HEADSTOCK
Jc-85037
Z-DRIVE COVER
§2~115059

ERGNT SUSPORT
fa-115822
FRONT COVER (REF))

Z-DRIVE SUB-4SS™Y §D-115128

REAR HEADSTOCK

115994

B—116414 MTG. PLATE;

8116415 STANDOEFF (4)
116374 PULLEY DISE

B—116379 PULLEY RAK

BED PAD — FRONT PEADSTOCKéﬂ-—‘IﬁBSZ

FRONT TAILSTOCK
REAR TAILSTOCK §B-115985

3/4=10UKC X 3 1G. SHES (10),
1/2-13UKC X T LG. SHCS {8)

~5/8=11 UNC X 2-1/2" 1G.
HEX HD. CAP SCREW (4)

HEADSTOCK CLAMP {2}

L

WITETE

—-115493

ORIGINAL MACHING TOOLS INC.
= KK = T |

e
ENITIN EZT 9

onuno.mm'

7
r—T
SHEET 1 OF 4

[t

3-116378)
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Ew COVER (HEADSTOCK FACE)
c-1

18104

OPERATOR ENCLOSURE (REF) SPINDLE (REF)
ROLLING GUARD
#0-118095
1/4-20UNC X 3/8° LG.
BUTION HD. CAP ScrREW ﬂ
1/2-13UNC X 3" 1G. SHCS (2) \
RETANCR CLIP (10}
#A-116132 N 59 / z

WORK LIGHT (REF.Y
VIEW "B’
COVER
fe-115887
CORTUBE (REF.)
CABLE TROUGH
fo-115047
i ﬂ\‘
y =

F10-32 X 3/8 1G,
BUTION HD. CAP SCREW (20)

G

WENDOW
fc--116097

CODIANT SHIELD
fo—-116098

PERATOR NAMEPLATE: 'y

=
Or

g '
Je116121 o

206D Z-AS BALLSCREW COVER
Fa—1ic086 /!

)

o

GROOVED Rol
$A—-41836

3/8-1BNG X 1-3/4 LG.
sHES (2) /

>

\—3/5—15unc HYLOK* NUT

SPACER
\ FA-116115
L BALL BEARINGS (2}

#B300-2RS

MAIN ELECTRICAL
L~ PANEL {REF)

AUTO-LUBRICATION
L~ sua_ass
#0-116148

2060 UPPER REAR COVER
#c-116089

2040 UPPER REAR COVER
§c-116081

™~ 2050 ROMOVABLE REAR COVER .
§c—-116087

2040 REMOVABLE REAR COVER ~—-
fic-11e078 —_

}
VIEW "A” pNpZ l
i
|

2040 Z-AXIS BALLSCREW COVER
fe-116075

, FRONT COVER

[~

HEADSTOCK,
FC16672

20B0 FRONT COVER

§C-116085

2040 FRONT COVER
fc-116071

2060 BASE
§D-115852

2060 BED
JE-41002

2040 BED
FE-41001

2040 BASE
#0-115956

b

\ 1/2-13UNC X 2-1/4" LG
HEADSTOCK CLAMP (REF.)
Fa-41020

1/2-13UNC X 1° LG,
HEX HD. CAP SCREW 4+ JAMNUT

2060 LOWER REAR COVER
#c—116088

2040 LOWER REAR COVER
gc-116079

|~ LOWER BRACKET
#8-116055

H/16-18UNC X 17 16,
HEX HD CAP SCR (3)

+ NUTS (3) + WASHERS {3}

1/4-200C X 1/Z LG,
BUTTON HD CAP SCR (4}

\—3/5" 1.0, WASHER
(QTY. AS REQ'D)

BALL BEARING (2), F6300—2RS

COOLANT SUB-ASS'Y
#0-516145

. HEX HD. CAP SCREW (2)

REAR COOLANT SHIELD f§A-116210
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RIYISTOM DATE | wv

OPERAYOR ENCLOSURE ROLLING GUARD {REF,}
F0-115875 #0-116095

TALSTOCK SUB-ASSY
#0-£1461
MAIN ELECTRICA!L PANEL ! .
- = WORK LIGHT
FUATDO156 UPPER REAR COVER (REF.)
SADDLE, CROSS SLIDE,
APRCN SUB-ASSY
#D-116037
1] -
BELT GUARD LOCK [ERERawE En Ennwa] @ l -
#8-94843

0. oo
HANDLE L . _ —_— o . |
#8-116120 o ' G " X

16077

—— REAR COVER SUPPORT
§-1

|

] —
, 1
5/16-18UNC X 3/4° 10 ] L3 ) *
SHCS (6) . . ! . s |
1/4-20UNC X 3/4" 16— | | * | - ;
shes (4)

l % —= %
HOUNTING PMTE—/ _— / — -t — [T~
#o-116067 / I - :
STANDARD~— R
2 e o N | RD~MODE N|.

BELT GUARD (REF.) / /
fc-116379 .
CLANPING NUT (aar.)—/

fa-115891

P
\;\
i_ /4

SN

END COVER
§B-116082

& AX g o

2040 CLEAROUY DOOR
§B-118103

e~
-

5/B-11UNC X I LG. SQUARE BOLT {8
5/B-11UNC HEAVY HEX NUT (8} @ ;NEEEJ‘;%E

{ntarie, Canada

SHEEY 3 OF 4

§=1163781
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M. SEVTEION BATE | 37

5/15-18 UNC X 1-1/4 LG. SHCS (6)
HEADSTOCK /
COVER
Fo-848699 _\

/ //////7///////////////////////4’ |
' 4 FRONT BEARNG
.
BEARING {TIMKEN} )
REAR BEARING 13272493 icomz)
fsg-iﬂ-?SGQB L327210-3 {CUR)

.,/4///:4

35:::;::,'“] §% Rty Ay \
- 1156 i
— BEARING (T ~F
483933 (CON M 4"24
/ / SEz083 T0R) - .
BALE. BEARING
FAG §61824 / ; / CAM SPRING (6}
/ FA-41131

CAM,D1=11 CAMLOCK (B)

\
\\\

HEADSTOCK
HOUSNG
0115704

N

—— DIL WINDOW
BUUR"
§B~5093

//////////////////// 077

TPy e T —
OMCINAL MICEINE TOOLS The. Onterds, Conada

—_
- :-EEW EEEET =
et O T T —

1S B~t163/7
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Q

UPPER REAR COVER (REF.)

—r
.| WV ST DT 123

fc-115947
FLEX WIREWAY
#1682P1134 MAIN ELECTRICAL PANEL
BRACKETS
JeKi83-11 f
- —_ — - -
BED (rer) et ——— =
/ -
. ( : /—REHWAELE REAR COVER (REF.)
Vos
N
\ — - /
Sngl
|~ COVER
% // [/ \‘ | wone rew )
§10-32 X 374 16, / \ '
BUTTON HD. CAP SCREW () il
CAM, LIMIT SWITEH (3) / \
FA-116165
i 1|
=
g o SR

ST aoF 4 |
01 16378
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7/16-14UNC X ' LG, SHCS (#)

HOTOR PLATE —
fc-1is7a2

3/B=16UNC X 1-1/Z LG
HEX, S0C. CAP SCREW {4)

SLEEVE
#A-115703

DOWEL
/2 DA X F L6 ()

/—HEADSTDCK (REFD

PULL DOWEL
3/8 DA X 1-3/4" G

l 3I/B~16UNC X T LG, SHES (2)

KEY
5716 50. X 1=}/ LG.\ y_|
SPACER =

FA-115795

i S/IB=18LNE X 17 LS. SHCS (4)

BEARING (2)
7620528 _\

LOCKNUT
FHER 3OX1A
SPROCKET
115779

SEAL
#1988+

/

1=
©

73065 1/2=13UNG X 1" LG. SHCS

\ /\
\BEARING HOUSING WMOUNTIND BRACKET
-115770

BED END SRACKET-
116064

uikl

#0-115574

BELT
FEN—~640-36

3/8-16UNC X 2 LG.SH!S{-WASHE!X

SPECIAL ADVUSTING SCREW

FA-84550

KEY
UM 8A. X 1-3/4 16,

2060 CNC

SPROCKET
FA-155778

\Z DRINE MOTCR

1/4-20UNC X 1 LE. SHCS (4)

BALLSCREW/NUT
fC-115853

HOTE — CONPONENTS OF THIS ASSEMBLY ARE INCLUDED IN THE FOLLOWNG BULS OF MATERWL -

115881 Z DRIVE ASSEMBLY
16039 SPECIAC PARTS — 2040
T16040 SPECIAC PARRS ~ 2060

Oniarss, Canads

=11 6128
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1

T

BALLNUT HOUSING
8116041

5/16-18L0C X 1° 15, SHCS

PULL DOWEL
5/16 DA X 1 L. (2)

)

SKF BEARING (4)
[ #7204-B6

iEAL, CH. RAWHIDE (2)

SEAL HOUSING (2)
$A115903

r

1/4—20UNE - —/
a2 % 34 10

BALLSCREW/NUT
fe=-115918

HEARING HOUSING —/

$6~116033

X=DRIVE MOTDR—\

SEAL SLEEVE
#4-115794

5/16—1BUNC X 1" LG SHCS (4

DRNEN
| ey

E SPROCKET, DRVER
A /_ #A—115897

: BELT COVER
L~ Je-115008

SPIELTH LOCKNUT
#MSR 20X32

ROLL P
1/4D|A. X 1-11/15" LG.

SPACER
FA-118125

3/8-1BUNC X 3=1/4 15, SHCS

K|© @
@)

S/B—IEUNC X 1=1/4 |5,

EX HD, CAP SCREW (4») + WASHER {4 /

BELY, GATES POLYCHAIN GT—/

FEM-540-21

KEY
Emm X 6mm X 32mm LG.

\— WOTCR PLATE

ORIAHAL MACHINE TOOLS [NC. Canada
P—Tﬂ.————r:‘ﬁr—wb'—-—m - ‘ e

ot T A—
SR O U
I T

o T TATC | Y

FB-115854

116036

op ame e e |




. ] J\M’]- .| FEVERION n
N C ' | A
R 10=32UNF X 1/T 16, ) : ! - :
iy BUTTON HO- CAP SCREW (5} . ™
e S S5 . o
: . R b -
DOG, LT SWITCH (3) '
. #A-115936 | | - f
1 .
AN [ ] GABLE coveR (1oweR) il
:angl )
—1
G- G170 OMITTED FOR CLARAY """
10-32UNF X 1/2° 4G, FLAT HD. SOC. SREW (2) / Al
. WIPER, FRONT SACDLE (2) —/ A "
. FA-41335 . 6~32UNC X 1/2' 6. SHES (8)
: BT (2) SWITCH. MOUNTING FLATE
JA-41336 CROSS SUDE FA—116153 SUPPORT (2) 1 -
. #0-118030 ¥ 6-11603t T .
10-32 % i/2" LG. SHCS {2) SABLE COVER (USFER DONEL PIN (4) !
" 1/2~13UNC X 3-1/2" 16, SHCS (2) : oorigair ) o V/E oA X3
. coNDUIT § o-116170 10=32 X 1-1/4" 6. SHCS (3)
: - BOWEL
_ - - 1/8 NPT, HEX 1/4-20UNC X 1/2° LG, H .
1/2=1200C X 3-1/4" LG. SHCS (4) S0b. PIPE PLIG (5) a{m'o‘u e w/smaw ® /4 DA X TG
. g8
‘ . S/1B=RAUNF X 1/ LG~ -~
C g 1/4—20UNC X 3/& LG, TUSING CLAWP (3) - §B—41326
i ) BUIT. HD. CAP SCREW (5) fA-118158 ?&1%3? CHRRER . Socker ST scnélz-m _—
- CAM MTG. BAR 1/8° DA % /2 18,
: Yo, TR 1116208 WIPER, REAR SADOLE (2)
= FA-21333 BOWEL
) 38 DA X 1" LG
- I / £ =" : =7 L \/— Chnouy HOUSING / o
) -+ Ll / &7 fe-116073 7 1 : & -
N |
: #8-116137 J_l — [ - &
1/4-20UNC X 1/2 18 i SADDLE | &
- SHCS (2) \ $D-116029 \ / 1 ]
i a3 N : | 1 \L1/4-20UKC X 3/4° (6.
FRONT COVER jc-8s058 . T SHCS (4)
#B8-116108 |
3/8-16UNC X 1-1/4" LG, 3] e
AP NYLOK" SHES (4) \ 3/8-16NG X 2-1/7° 6. SHCS {4)
$-8612 LMIT SWITCH (REF) \ \
RPr T . PLATE
Mo-1BUNG X Il & B-32UNC X 1-3/47 LG, SKCS (8) \ TAeti6219
: j =
- BRACKET FOR Z-AXIS SWITCH
APRON — #A-115939
¥0- 7




T N TR D

A

3/8° PLASTIC TUBING 3/8" PLASTIC TUBNG

BRASS CONNECTOR
FARVIEW (66~58

1/4" COPPER TUBING

COMPRESSION FITTING

g E FARVIEW Fi68~5C

I - b.

K

|
|
|
|
|
i

Eﬂﬂ @ ~ \ 1/Z SULLING ADAFTER

! S

! \_
|

5/16-18UNC X 1-i|/4‘_LG. SHCS (2) —/

T
HI

1
kuamc:mon IW\NIFOLD—/ f4-116158
i Fo-115942 Z—
i BRASS CONNECTOR 1/4' COPPER TUBING
l FARVIEW #6B-6C BRECT FROM MANIFOLD >
‘ BRASS COMNECTOR (3) -H
1 FAIRVIEW F58—4A . 4
1]
! OlL RESERVOIR I
I #A-115940 \2
1/& COPPER TUBING ]
WV, v % LEVEL SWITCH
CENS JLS-3

1n n
NOTE — COMPONENTS OF THIS ASSEMBLY ARE USTED ON BILL OF MATL. ¥ 115958 SECTEON A~A
—.—.——-—l—-—-—.——._—#__—-._
GRIGINAL MACEIHE TOOLS (HC. o cansda
L2 A ] s
’ T e
mﬂ o~11614

~ S¢ STREET ELBOW
1/8 NPT

? I 1/4-20UNC X 1/4° LG, SOC, S&¥ SCR.
T

HEADSTOCK EVBRICATION
BUMP MODEL P-EA-42

RESERVOIR HOLDER

90 BRASS ELBOW
FARIEW F69—4A

1/4 COPPER TUBING

: REDUCING COUPLING

fA-115941

1/4=200NC X 3/4 LG, HHLCS.

H
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TROUGH (REF)

GORTUBE (REF.) ——\

1/Z NPT PULLING ADAFTER (1)
1720 SEANG RING

1/2* NPT BUSHING (1

1727 NPT LOCKNUT

172 NPT CLOSE NIPRLE (1]

0 - N
COMPRESSION BUSHING (8)
f8~1371 5 I
9i®[ | =P o
-
TUBING/CONOUIT CLAMP
FA~116156 {REF.) .
LUBRICATION Poup
ELEQW ADAFTER (4) _/ Fi-102895
#A—-3080 J-WAY JUNCTION :
SLEEVE (8) #5-3055
#8-10861

§/32 DIA, 0.0, CLEAR PLASTIC TUSING

AL

.\l..
: =]

[y |

233! Y/

iy

=5 \
\ AN ELECTRICAL PANEL
CONDUT HOUSING (REF.)

+

5/32 DA, COPPER TUBING

2=p¥1S BALLSCREW/MNUT (RE_F.) ORIGIRAL, MACHDIE TOOLS IRC. Ontario, Canada

&
Ff

8= 1645
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L e camm e Aae

* S Lieater e -

L

TO TURREF

3/8" COPPER Tuamc\

FITTING, 3/8 UNION
82—~6

FAIRVIEW

L

& 4

3/8 PLASTIC TUBING

TURING /CONDUIT CLAMP
fA-118356 (REF.)

BRACKET
53—116_1 i8

TRAY
[ §E~115715

1/4—2owc X
FLAN ¥
1/4—20me Hi

COVER
£8-116119

P

3/4 LG, SHCS (4)
E& RUTS {4}

TO GORTUBE

}

COQLANT PUMP
FMN—-63A—200

1
\\ i
, [
\\ I
. 1
\‘ 1

e e s ot et )
¢

‘!UNC X

scasw ®

COOLANT TANK
fB-116117

FROM GORTUZE :

CONDLET HOUSING (REF.)

3/8 LASTIC TUBING

CONMECTOR
FAIRVIEW §6B—5C

ENUCER BUSHING
1/2' NPT TO 3/8° NPT

CHECK VALVE
CRANE $#37, AIG. 92

STREET ELBOW, &
/& NPT

NIPPLE
1/Z NPT X 47 LG.

O ——

ORTCINAL MACHINE TOULS IKC.
XM

1

Ootaxia. Canada

o e

e ——re:

ML -
p=-1186145

s ey y————
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2R
§ A-116246

HEX HD CAP SCREW
M12 X 1.75 X 16mm L6
LOCKWASHER -

SOC HD CAP SCREW
F10-32UNF ¥ 1 ELG

MIST COQLANT SYSTEM
TRICQ TYPE DL

CARR LANE THUME SC3EW (2)
“é‘/‘ § cL-23207 |

PP | N
B t
0] 1 — _
# 6510—04—-02 : | EA_N!K1 6S1L_:’Bt -ASSEMBLY
CONNEGTOR, - L i ——— —_— —_

CAMOZZ f 6463-04-02

STEM ADAPTER
CAMOZZ! § 6B11-04~02

MANIFOLD # A-116406

REVITIGN | pATE | ar

1
{ ! t

FILER/REGULATCR UNIT —
NUMATICS, # PO4A-02

I
¥

1

| ) PRESSURE GAUGE
] NUMATICS FGA1€D
1

NUFFLER
WAIRCOM # sa/n‘r7

_?ﬂgW.FNRVIEW
SOC.HD.CAPSCREW S—4A
nl HEX BOLT (2) l
#10-32 X 1 16. 3/B-16UNC X 1/2 16 | | .
LOCKWASHER (2) i SOLENGID VALVE |
NUMATICS £ LO1SA4592
CONNECTOR (2), :
FAIRVIEW § 466-4A
PLUG
NUMATICS # 230-363A
WAKTS QTMONIITE STALTR QRIGINAL MACHINE TOOLS INC. Onterle, Canada
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Electrical Drawings

Lathe AC Wiring (Centurion 5) 12% HP Spindle
Lathe AC Wiring (Centurion 5) 7% HP Spindle
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Mag Panel Parts Layout - 12% HP Spindle

Mag Panel Parts Layout - 7% HP Spindle
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- BRIDGE RECTIFIER
2 OI-14 MOA3S02 !
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BR-03 FAN MENTING BRACKET
6-02-018-003 t
5 TB- BUSSBAR, 5 POST 1
" CAPACITOR, ELECTROLYTIC
28 CA-51 7700 uF - 200 WVOC !
27 CA-30 CAPACITOR MOUNTING RING ]
8 o5-30 SPINOLE MOTCR CONTROL UNIT
CLZTOM SERVO MOTORS No. PRE-50 !
_cp .| PARTNER I1-L MAG PANEL
29 PL-50 PARTNER T1L )
— 12-12 HP SPINOLE MOTOR CONTACTOR PANEL -
ElY ASSY 6-03-027-003 !
NOISE SUPPRESSUR, 172 UF - 00 V "
7, RE-15 RESISTOR, 1K 1/a% ? %Mm ESRIPTIH L2 1.
33 RE-90 RESISTOR, 500 ORM 10 W T W
3 RE15 RESISTOR, 10 OHM 10 ¥ I
35 WC=60 SHRINE TUBE, 3/8 x 5 IN, 2 Mﬁ[‘aﬁﬁ%%%%me
36 ¥X-83 HOLE LINER GROMMET 2 7870 PARK DRIVE (B812) 474-5100
ST %, CHANHASSEN, MN 55317
FILE - -
— m;ﬁ PANEL LAYOUT - 12-1/2 HP
. PARTNER II-L _
o it [P og-03-030- ooo| €
. v
NWOE Tt Lo |E IMMTREUTER | el




sk
il\'?‘-

Q X I}
kéiq r,_.‘!n

I-I
AR TETRIE

e

[ ]
Blis]

Lo
IR

';514

FEY [ESRIPIIN

?/ ) ‘,j.‘;.;
"WiE

ELD 18 | ¥PD &

HATBLIAL/ETHISH

MMILL’]RONICS
ANUE4ACTURING

7870 PARK DRIVE (812) 474-8100

STIX/ASSY Mo, CHANHASSEN, MN 55317
JEE ME MAG PANEL LAYOUT - YASKAWA
NPLICATIIN
L0 - 008 PARTNER II-L -
LI 3016 E 4.1 [g-03-03p-001 [ C

1Y 0w
ME_V_-__L’B% ar s PN orrep |“F"fup’“i




- PARTS LIST -

{/.'\
" JLITEM| STUCK No, DESCRIPTION ary.
i ASSY 6080 | CENTURION S-T CC CARD' CAGE i
2 assy 77 | ENER SLPPLY. 15724 VOC !
SWITCH, MAIN DISCONNECT
3 SW-42 GENERAL ELECTRIC No. THZ t
T4 HET FISE, FRNR, 30 AWP 3
5 FL-35 - FISE CLIP KIT, FR i
DOUBLE RELAY CARD, PC-REL-O1
5 assy gro7 | DDUELE RELAY 5
- SNAP-TRACK CARD CARRIER
7 WC-64 ShaF-TRACK L 2
8 =T FUSE, FRAR, 15 AWP 1
3 Fi45 FISE BLOCK, SINGLE FRN-R I
- NOISE SLPPRESSIR, 12 oF - 600 V
10 | HI-03 220 OHM 12 ¥ 10 4
T | T80t TERMINAL BLOCK, 2 POST £
TERECSE TERMINAL BLOCK JIMPER 3
ER HOLE LINER CROMHET 3
4| HI-10 BT LINE FILTER, 10 AMP 1
5 | A28 FSE, WL GLASS, 2 AMP I
6 | FU-03 FIRE TLIP, SINGLE MOL 3
7| T8-02 TERMINAL BLOCK B0 PIECE 3
- TRANFORMER, 2207110 VAC 1.5 VA
18 | TR-25 G.E, No. GTSBB3306 !
RG] FISE, ML GLASS, 5 AP i
T FISE, MOL GLASS, 30 AMP 0
SN2 TRFI FUSE CLIP KIT, SINGLE ML i
R CINTACTIR RELAY, § HP
2 | R-48 TELEMECHANIGE No. LCIDISLO t
5 | a0 AUXILIARY CONTACITR RELAY :
| TELEMECHANTELE No. LAIDNI3
2 | 014 Mo T ITER [
AXIS ORIVE AMFLIFIER BOARD WITH BRACKET
S GLENTEK No. GA370-3 2
Faol AN, 10 VAL
PPN RIS T T
% | Fa-03 FAN POWER CABLE, (NOT SHOWNT_ !
FAN MOLNTING BRACKET
BR-03 5-02-018-003
57| 18- BUSSEAR, § POST 1
YASKANA/SAFTRONICS AC SPINOLE INVERTER
" PARTNER 1I-L MAG PANEL
29 | pL-SO PARTNER T 1
0 | Re20 RESISTOR, 4.7K, 174 WATT 3
B CAPACTIOR, ELECTROLYTIC
3| QS 7700 uF ~ 200 WVOC I
PR CAPACTITR MOUNTING RING I
3BT R0 RESTSTOR, 500 O 10 ¥ T
3% | We=E0 SHRINK TUBE, 38 x 5 ]
T | 24 ORIVE CONTROL SIGNALS (18 PIN 2
5 | 73 ORIVE POWER (12 PIN) 3
R RING LUG, 1/4 10-12 Gk, ]
T RING LG, No. 10 10-12 GA. %

?;n ”« oy
BEY, [EBSRIFT N ECO W[ w0l [ ME
MTERIALATNIH
M%!LL‘IRONICS
ANUEACTURING

7870 PARK DRIVE

STHO/ASSY Ho.

CEANEBASSEN, WMN 55317

(812) 474-8100

TOLERANCE
UNLESS SPECIFIED
YO0+ .005

ME WaG PANEL LAYOUT - YASKAWA

FRLICATI PARTNER TI-L

LY _t- .010
Y 4~ .03
1.0°

MNRFE_ - 107
.

SE 4,

i Yog—03-030-001 [ME C

W T Y
30 AL 94

REUTER

SHEET W0,
I OF |




Brushless Servo
Amplifiers

MILOZ2

0394 rev ALl

TCustom Servo MMotnrs Inc, 1994

Custom Servo Motors Inc.
A Subsidlary of MTS Systems Corporation

2121 Bridge Street

New Ulm, MN 56073
Telephone: 507-354-1616
Fax: 507-254-1611



-,

TABLE OF CONTENTS

Introduction......c.cviviinennnn.. . |
Specifications................. teeecr et 2
Signal/Wiring Overview............... et e 4
Feedback Wiring................. et an e 5
Resolver Alignment............0ouumnummnnonnn.. 6
Diagnostic Indicators............. et e eaaaan 7
Simulated Encoder Signals..........oveeeeeon.. 8
I/0 Wiring and Descriptions......... Arrres e 9

Analog Inpu“s, OQutputs, and Adjustments....... 11
Jumper Selections................ treeesesnasss 13

Start-up......... i i i e caeseeccnsna 15



Introduction

The MILO2 option is available as a means to cause an automatic
realignment of the resolver(10 degree shift) to allow for a
reconfiguration of the motor windings from a DELTA to a WYE
configuration. This capability allows for electrical shifting the
WYE configuration windings are in series from phase to phase
causing a higher KE and KT constant than the DELTA configuration,
which is one winding phase to phase.

Along with the shift(SHFT) feature, three different TAC KE’s are
available for speed optimization.

The circuit board has wuser jumpers to allow for some re-
configuration. The DC voltage proportional output proportional to
current can be an absolute value instead of bi-polar. The
amplifier can be configurad to have internal ramping of the command
signal input with a range of two to five seconds. The normal slow
output can be configured as an =t speed output if the ramp feature
is used.
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Specifications

Environmental characteristics:
Operating Temperatureae:

0-45° C Max. Ambient(32°F to 113°F)
Relative Humidity:

0-95%, Non-condensing

Input/Output Interfaca:

Analog Signals

Velocity Command Input:
Differential Input 0 to +10VDC(15VDC Max.)

Auxiliary Input:
Differential Input 0 to *10VDC(15VDC Max.)

Velcocity Output:
2.4 Volts = 1200, 2400, or 4200 RPM

Current Output:
+10 Volts = * Peak Current

24 Volt Logics
« Enable

+ Speed
+ Shift .

* Slow Output(Open Collector)
* Fault Output(Open Collector)

NOTE: +30 Volts open circuit; .15 Amps max when on

Fault Protection:

Continuous Current
Shorts({stator)

Amplifier Temperature
Feedback Resolver Tracking
Motor Thermal

HI-BUS

Encoder Simulation:
* TTL Differential Output Plus Index
» Phase Quadrature
* Line Count: 1024

Adjustmenta:
* 0 - Peak Current Limit(cL)
* Response (RESP)
» Auxiliary (AUX)
+ Signal(5IG)
+ Balance (BAL)
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Speed /Torque Ragulation: +5%

* Max Speed: 4200 RPM

Encoder gSignals:
* Resolution: 1024

» Accuracy:

Respolver

Cable Length

15
25
50
100

foot
foot
foot
foot

Max. Error
#20 Minutes
#20 Minutes
+30 Minutes
¥40 Minutes
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Signal/Wiring overview:

SHWD
CHD

GHD

SN
GHD
cos
(=114}
REF

con

GND
> —AUX
P> +AUX

cHD
» -coum
b +COM
4 CUR
4 TAC

GHD
FLT
SHFT
SLOW
SPD
ENB

YYAYA

CURRENT

ENCODER

QO

SINSNMOINNSIY]

]

MARK

vo
@
5
1l
86
89
Q1{|©
3 |le
®L.J
@
RESET(D)
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NOTE:

FEEDBACK WIRING
SHIELD

188 SHIELD o
o THERM GND . {
7 | oLI THERM SWITCH
6 | oLl SINE_GND
55 o SINE
4 |oL{COS GND
:3 cas
5| SLIREF GND

1|0 IREF

— W,

100% SHIELDED Q ;j;?
REFERENCE FREOUENCY( o B
2KHZ 20-25 VP-P (33} -
SIN/COS 0-5V MAX RMS O@JUS
OWI____“_
SIN
oL . . §
-WINDING THERMOSTAT /'V

100% shielded cable is foil and braid. The pairs do not
have to be twisted. The resolver wiring should not be
run adjacent to any non-shielded high voltage wires, such
as the motor wires(RST). If the wiring cannot be
separated then the RST motor leads should also be 100%
shielded. It is highly recommended that factory cable
sets or wiring be provided.
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Resolver Alignment

The motor phase relationship to resolver is established by knowing
the relationship of the stator to the once per revolution mark
cutput.

For identification purposes, the stator wiring must be identified;
We’ll use RST for this purpose. When the motor iz back spun in a
clockwise direction from the shaft end of the motor, the wave forms
and RST relationships indicated match the amplifier.

R to s‘;{/;;>x’"‘*h,J?to T
/NN
(GMD)

R
S/T = SIGNALS
P—P VARIES BY MOTOR KE

~

With a DC voltage applied to R(+) and T(-) and sufficient current
to cause the rotor to lock, the resolver can be rotated until the
Mark LED on the amplifier is on.

If incorrect operation of the amplifier can not be achieved, then
the SIN/COS signals should be reversed. ‘

Thermostat

If the motor is equipped with a winding thermostat that is normally
closed, it can be connected between terminals 7 and 8 of the
feedback wiring connector. If an excess temperature thermal
condition exists as indicated by an open thermostat, drive current
is disabled. '
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Diagnostic Indicators
MARK{RED)

This is an output that comes on at the resolver zero position and
can be used in conjunction with alignment procedures. The zero
position is about .5 degrees. '

CURRENT (BI-COLOR)

This is a bi-colored LED that produces either red or dreen as a
function of load. The intensity ‘increases with 1load. Red
indicates positiva torquae and green indicatas nagativa torgua.

There are eight faults that will reduce amplifier current to zero.

1} CONTINUOUS
If a load condition exists that causcs the amplifier to
produce more than its continuous rating, this .fault occurs.

2) BTATOR BHORTS
If stator shorts or most major wiring errors of the stator
occur, this fault occurs.

3) AMPLIFIER THERMAL
An 85°C thermostat is mounted to the amplifiers IGBT heat
sink. If an excess temperature is sensed, this fault occurs.

4) FEEDBACK WIRING
For most resolver wiring errors, defective resolvers or
tracking rate errors caused by the resolver, this fault
occurs,

5) MOTOR THERMAL : .
- If an excess thermal condition exists in the motor, this
fault occurs.

6) HI-BUS

If excess AC voltage or a failure of the shunt circuit
occurs, this fault occurs.

7) RESET
During the first second of power up or if the reset input is
active, this LED will be on.

8) LIMIT _
This LED is on if the motor is running above a speed where the
SHFT Input should be switched.

POWER (GREEN)

If logic +5 VDC is on then this LED is on.

7



Simulated Encoder Signals

™  For external counting or position contrel, a 9-pin D type female

./ connestor that has 111, differential outputs is provided. This

: simulates quadrature encoder channel A and channel B signals. A
differential mark signal is also available.

SIMULATED ENCODER COMMECTOR

9-PHI D FEMALE ~ PIM

Paa
I T I RY, N
P
T
=
[ ]

—

(=]

The phase relationship of channels A, B and M are as follows for CW

rotation:
PIN S
1 A N O I R
S S N
2 B L
7 5 B R Bt A
3 M I _ L_“__
| 8 H _""TL__;___F_*”_-
The marker pulse is about .5 degrees in width. The above

illustration is for 1024 line condition.

The above signals are TTL differential outputs from a DS26L.831
differential driver. The logic 0 is typically between 0 and .5
volts and logic 1’s are typically between 3.2 and 4 volts.



I/0 Wiring and Descriptions

The amplifier has three inputs and two outputs, These inputs and
ocutputs are designed to interface to a 24 volt logic system. The
amplifier is shipped so that the operation of the inputs is as
follows.

With no wires connected to ENB, SPD, or SHFT, the amplifier is not
enabled and normal operation will not occur. The inputs are
activated by connecting them with a switch closure to any of the
provided GND terminals.

— CTWr
V0
GNDT 1/0 WIRING
:;:3)’: Q@ —~ EXAMPLE
D | (©)gaL
GND |
» —-CoM
P +COM % S [cur
<4 Cur Q
cHo | -
A IIEIEE
P SHFT! @ "
4 stow| o @AUX
> ENB| — )
RESET ()

The actual decision as to open or closed switches occurs at a
voltage level between 5-8 volts DC. Less than 5§ volts is active;
Greater than 8 veolts is inactive.

The Enable(ENB) Input must be on(grounded) to allow the drive to be
enabled.

The Shift(SHFT) Input determines the winding style of motor. 1If
the shift Input is off(not grounded) then the DELTA winding
configuration is selected. A zero to 10 volt command signal will
produce 4200 RPM and the Speed(SPD) Input is ignored. If the Shift
Input 1is on then the WYE winding configuration of motor is
selected. This is the most common form of a six pole
configuration. When selected, there are two choices of speed based

9
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on the Speed Input. With the Speed Input off(not grounded) a 10
volt command signal will produce 2400 RPM. With the Speed Input
on(grounded) a 10 volt command signal will produce 1200 RPM.

There are two outputs, Fault and Slow. These are open

collector (NPN 2N2222) transistors with their emitters connected to

GND. Each output can be connected to a +30 VDC maximum open

gircuit voltage source. Each transistor will sink .15 amps when it
s on. g

The Fault Qutput turns on if there is a fault and the slow output
turns on if the motor is stopped or moving slowly as an indication
that the shift Input can be changed.

10



Analog Inputs, Outputs, and Adjustments

Inputs

There are two analog input channels; one for command and one for
auxiliary. Both of these channelg are differential inputs and both
are summed with a TAC feedback differential amplifier that controls

velocity.

ANALOG INPUT
WIRING EXAMPLE
Vo
GHD GND
> —Aux] @ } —AUX SIGNAL
> +aux| Q- +AUX SIGNAL
GHD - CMD
P —Ccom :} —COMMAND SIGNAL
P +COM| - +COMMAND SIGNAL
4 CUrR| @ CURRENT
d TAC| o TAC
GHD| ¢ GND
4 ft|{ g
P SHFT Q
<4 sLow Q@
» srof @
> EnB @
RESET()

Normal operation of the command signal is to apply a + voltage(pin
#9) with respect to GUD(pin #11} and get clockwise rotation of the
shaft. 10 volts is then used to control velocity and the SIG pot
is used for -velocity adjustments. TIf the + COMMAND voltage is
applied to the - COMMAMD signal input, then an opposite shaft
rotation occurs.

The operation of the AUXILTARY + inputs is the same as the COMMAND
inputs. The normal purpose of the AUXILIARY inputs is to provide
8@ second summing voltage to compensate/modify normal COMMAND
voltage. The AUX pot adjusts the auxiliary gain.

The current limit of the amplifier can be adjusted with the CUR pot
from O0(full CCW)} to 100%(peak full CW). It is a good idea during
start-up to adjust the CUR pot to its full CCW position and
increase it slowly CW to assure normal operation.

During start-up the BAL adjustment can be used to reduce/stop any
low speed CW/CCW drift caused by imbalance between the external
command voltage and the amplifier.

11
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Once connected to loads, the crispness of motion(step response) and
stability can be optimized with the RESP pot. Full CW is maximum
response.

The location of these adjustments is directly below the I/0 wiring.

FEEDBACK AND 1/0 CONTROL ASSEMBLY

VVAVA AAVYY VY
mulfnod00botto
Z00oH 22728888222 ¢
WOEAAOTOITIETETOX XO
) -
rrdrw: ®®®®®®®®®®®®®®l8
ﬁ—'
O @ o o 0 0
> w 3 0
$ © @ S

Outputs

Two diagnostic outputs are the DC voltage proportional to velocity
and the DC output proportional to current/torque. The nominal TAC
gradient changes based on the selected speed range of 4200, 2400,
or 1200 RPM, but is about #4.6 volts at full speed. The current
gradient is 10 volts equal peak.

12
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Jumper Belections

RS 1 wiRmg R FEEDBACK WIRING

2 | aCn | 1

] I '
wp2f
wP3l

pal]

MO RAMPS (STAMDARD)
RAMPS

No ramps is standard. With the JP2 jumper in the ramps position,
the ramps can-be adjusted with RAl. Full CCW is the slowest (5
seconds) and full CW is the fastest(2 seconds).

BI-POLAR (STANDARD)
ABSOLUTE

The position of this jumper determines the kind of DC voltage
proportional to current that is a diagnestic signal at the (CUR)
output of the I/O connector, With the shorting pin in the bi-polar
position, the output CUR signal is plus for positive current and
minus for negative current. The voltage range is plus and minus
ten where ten equals the amplifiers peak current. With the jumper
in absolute, the proportional voltage is always positive for either
plus or minus motor current.

13
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Start-up

Once normal wiring is verified, power can be applied ko the
amplifier.

Assure the inputs are what are required. The Enable Input will
disable the drive if it is not connected.

The CUR and RESP adjustments are turned down(CCW). CUR is 50% and
RESP is minimal.

It is recommended that CUR be turned to its full ccw position,
Once power is applied, CUR can be slowly increased in a CW
direction to achieve shaft torque. Crispness can be increased by
a CW adjustment of RESP.

For start-up verification of wiring with external position controls
the following simple test can be used to verify the phase

relationship.

With the current 1limit turned full CCW or with the RST wiring
disconnected, a CW rotation of the motor shaft will produce a
negative command voltage at pin #9(SIG) to pin #11(GND) on the
I/0(J1) connector. For a CCW rotation, a positive command must

occur. The rotation is started from a null, or a close to zero

shaft position. If the relationship is wrong, there are two

choices:

1) interchange the A, A\ and B, B\ - signals at the simulated
encoder.

2) use the command -~ input Ffor signal and pin #11 is still
ground.

Either method works, but the first method still assures that
positive command voltages cause CW rotation of the motor shaft as
viewed from the shaft end of the motor.

15
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1. Principle of Working : J
e ! Voot

Three piece face gear coupling is the basic rlemant used for indrying. Coupling design allows the 1oo)

disc lo be indexed without lifling. I also ensures high reprat pesitioning acciracy as wall as rigicdity.

3 phase eleclric torque motor drives the cain shaft through a system of gears. ‘Cam shalt’ drives the
Tollower shalt” in a non-unilorm manner, similar 1o that of ‘Geneva’ mechanism. Cam shall is also geared
to the 'drum cam'’ which controls clamping and release of the coupling.

Initial 80" {(approximate) movement of cam shalt dons not transler any rotary movoment to follower shall,

However the drum cam rotates thiough 30°, which movement releases the clamping force and pulls the
sliding coupling out of engagement. Furither 180° {approx.) movement of cam shalt indexes the follower
shafl through 80°, which in turn, indexes the lurrel by 30" or 45° depending on gear ratio. During this
movemen!, drum cam profile keeps the sliding coupling in dis-engaged position. In the final 80" move-
ment of the cam shafl, 1he follower shalt remains stationary. The drum cam pulls the sliding coupling inlo
engagement and applies clamping force through disc spring.One revolution of cam shaft completes one
indexing cycle of declamp-index-clamp.

Absolute position encoder gives feed-back of the furret position, Proximity swilch inspects the clamped
posilion ol the turret.
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I Cam Shaft 2 Followrr Shaft 3 Drum Cam 4 Fixed Coupling5 Indrxing Coupling & Sliding Coupling 7 Dise Spring
8 Torgue Molor 8. Proximity Switch 10 Encoder
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Diagram below gives relative posilions of mechanical elements and electrical signals during one revolu-

tion of the cam shal,

CAM ANGLE o 35 1o}

210 325 60"

MOTOR 0

TURNET

CLAMP

o —-

SWITCH

1
BI'I'Io

air 2

[= 3]

aIr 4

ENCODGER

1
BITBU

STROBE

QD -

PARITY

0 -

POSITION
OF

COUPLING
TEETH

DRUM CAM
PROFILE

PANRALLEL

IHMOEX
ORIVE

FIG 1.2
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2. Fitment on the machine :

N\
\ e
/////-/

a difficult operation to be done on site, and'is most fikely to be less than perfect. On the other hand, it
is perfeclly possible lo use the turret and tool disc without the use of dowels. The friction joint can
easily lake up normal cutting loads, including cccasional over Ioads.

Pragali turrets, therefore, do not have a provision of dowelling the body o the base.

3. Fitment of Tool Disc on Turret Flange :

%/

Fig2.1

EXTRA THICK
WASHERS

FLAT
SEATING
SURFACE
(SCRAPED OR
GROUND) )

1 ] —4
J-= et ¥
EXTRA
' N | THICK
IR WASHERS
S
N OVERSIZE
" BOLTHOLE

I

1 ..

FIG31
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— IPIRANBATIT —

Seating surface of the machine should be flat 1o
ensure proper conlact with the urret base. Machine
surface should be either scraped or surface-ground.

Tumret should be aligned by dialing surface of the
indexing flange. Clamping bolts should be tightened alter
aligning the sealing suriace, square to the lathe axis,
Clamping bolts should use machine washers of exlra
thickness (min, 5 mm) 1o ensure proper clamping.

Dowel Pins are not recornmended for ensuring the
alignment of turrel. It is preferable to allow the turrel to
slip in the event of an accidental shock or overload. This
slipping absorbs some of the energy of the shock and
reduces the possible damage. Turret can again be
brought back to alignment by dialing a reference surface
on the tool disc.

There is one more reason for avoiding the dowel pin,
Accidental collisions are not un-common in the field of
CNC lathes. In the event of a collision, dowel pins can

. gel sheared or damaged. Itis a difficult task to remove
such dowel! pins, and to fit new ones. New dowels may
involve enlarging the damaged hole by drilling and ream-
ing. This is difficult 1o do at the cuslomers place. This is

Tool disc is 1o be fitted on the indexing fiange with the help
of clamping bolts, and machine washers. Disc should be
angularly adjusted within tha clearance of the bolt holes, to
get the correct centre height of the 1ool. 1t should then be
firmly clamped by tightening the bolts. Dowel pins for
ensuring the posilion are not recommended for the reasons
explained earlier.

However, dowel pin can be used for the purpose of align-
ment, bul il is recommended to remove the pin afler clamp-
ing the tool disc in position. There is a provision ol soft areas
on the indexing ffange 1o lacilitate drilling and reaming for
dowel pins,

Boll holes in the tool disc should be of extra Irge size 1o
allow for angutar adjustiment. Extra thick machine washers
should be used to ensure proper clamping.

0t DEEcTIAMAL TAM TR ETE i
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4. Operation of Coolant system :

COOLANT COOLANT ENTRY POSITION
AING (01) CLAMP FOR AVAILABLE ON OPPOSITE SIDE.

COOLANT RING
\ ——

20°
INDEXING 20
FLANGE (27)
COOLANT FLANGE CLAMPED CLAMPS FOR COOLANT VALVE COOLANT VALVE ALTERNATE
TO INDEXING FLANGE {26) COOLANT FLANGE ADJUSTMENT RANGE  POSITION AVAILABLE ON
(137) OPPOSITE SIDE.

FiG4.1

Turret has two alternalive posilions for the connection of coolant pipe. Coolant passes through the drilled
hole in the body and enters the passage in the coolant ring (01824). This ring has spring loaded cooiant
valve. Vaive button (130} conlinuously presses against coolant flange (26) litted on indexing ftange.
Coolant ring as well as coolant flange have provision for angular adjusiment. Coolant flange should be
adjusted to align tha 'O’ rings {37) with coolant passages on tool disc. Coolant ring should then ba
adjusted lo align the coolant valve with the proper hole on the coolant flange. ( ref. 4.1). There are 2 valve
posilions on the coolanl ring. Only one of the positions is 1o be chesen as functional, and should be fitled
with the spring loaded valve bulton (130). The other_valve positions should ba blocked by plug (136).
This design ensures that the coolant is connected only to the working oot position. Coclant flow aulo-
matically stops during the indexing movement, as the coolant {lange closes the opening of the valve
bulton.

Coolant passage through the turret body, coolant nng and the valve has been designed lo provide as liltle
resistance lo coolant flow as possible. However, the path is long and narrow, with a number of bends in
the flow passage. Furthermore, coolant has lo pass through drilled passages in the lool disc, before
reaching the tool point. I might therefore be necessary 1o employ high pressure coolanl pump, to ensura
sufficient flow at tool point. Coolant passages in tool lurret can withstand a maximum pressure ol 6 bar.

4.1 Procedure for adjusiment of coolant ring :

Coolant ring holds on to the indexing flange (27), because of Ihe Iriction of wiper seals. It is therefora not
possible 1o adjust the angular posilion of coolant ring by hand. Following procedure is lo be foflowed for
this adjustrent.

* Loosen clamps (140). Move the coolant ring along
F— T with indexing flange by hand cranking { Ref. section 8,
page 11) to required position. Tighten clamps {140).

COOLANT

AING Torar.a 4.2 Repiacement of Vaive Bulton (lig. 4.2 ):

ASSEMBLY ™. _

04} - R N Valve button rubs against the coolant llange during

COOLANT . a indexing, and Is liable to wear. Provision has been

;Ls.jNGE K K =i/ -y made to replace the bution, without removing the tool
= k 1 disc from the lurret,

24 T i For replacement, loosen the clamp ( 140 ) and move the
COOLANT coolant ring to bring the valve in a suitable position to
VALVE (130} __ gel access to tha plug { 134 ).

Remove the plug, the spring and the valve button,
134 - Replaca with a new bulton, and place back the spring
7 1] FIG 4.2 and the plug. Coolant ring should then be shifled back

136

and clamped in original position.

BI-DIRECTIONAL TOOL TUBRETS 7




jmq\‘

5. Details of Electrical Connections

f-4 .

\ \

Y

wassuemusaeaasy,

a1 NS N7
AL \\\-\i\&%\

1.Torque Motor 2.Thermal Relay 3.Encoder 4.Turret Clamp Switch 5.Cam Shat 6.follower
Shaft 7.0um Cam 8.Fixed Coupling 9:indexing Coupling 10.Sliding Coupling 11.Disc Spring

WIRING DETAILS FOR Bl-DlnEéilor_J_AL"TOOL 'Tunner'

~ NUMBER

COLOR

NO | COMPONENT CHARACTERISTICS DETAILS
ALTENNATIVE VOLTAGES
S AR A e |
v )
1 TORQUE MOTOR 50 Hz AND 60 Hz M RED Phase
Moton sionT - B1r 100 29 KyA M{ [ reo Phase
CIRCUH POWER Blpg0 : 13 Kva |1 E GREEN Earthing
130" 2A 415 VAC T BLUE
2 | THERMAL RELAY | NORMALLY CLOSED CONTACT {1 euwe
""'“"—"T VA UTE BIT 1
—-12 YELLOW BIT 2
15-30 V DC RIPPLE 10%
. —43|]| oneen | BT 3
ABSOLUT 350 PPLY —
3 | POSIHION mA (SUPPLY) ﬂ ﬂ 41 | voer | Bie
ENCODER 50 mA /CHANEL (LOAD) —| 5 | | BlAcK Sthone
—_ PARITY
OUTPUT - PNP 61| P
—1 7 BLUE 0 Yolls
—18 BROWN | 24 VB
10-30 V DC RIPPLE 10 % . 9| saex | ooutrur
4 TURRET CLAMP 200 mA (LOAD > [—1{10] | mue 0 Vois
SWITCH OUTPUT - PNP - NO WV
~—{1t| ] srown | 24 VOC
8 BI-DIRECT:NAL TOOL TURRETS
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6. Electrical motor wiring details

,E"f‘t\x
\“ . ‘;’
A
Y
:
N L MOTOR CURRENT
[ JRIR N P SR,
, VOLTAGE AC
FUSES PRLGHAMABLE CONTROULER (PLC
i ! wos (281 8 |2
- - ouIPUT BTP125 | 26 | 42| 94
= } 1 131 Q40 Qi
L Ay gl I] l I BTP-100 | 14 | 22| 48
I ! )
]" vee ey ic BTP 80 14 | 18} 36
l LA taF BfpP &3 12 17] 33
BN £2hvmc s
: BIP 50
~—4
. A USE FUSE RATING ABOUT
MQITOR THAEE TIMES MOTOR
3 - CURRENT, MiNIMUM 6A FUSE
% ‘% G } B ma TO BE USED.
THERILM HELAY o vc FORWAND fIEVEASE SOLD STATE
HoHMALL Y ChaSED TUHOUE MOTGA
FIG 6.1 WIRING DIAGRAM FOR MOTOR
c 0
LA/ .

@) | ST

FIG 6.2 DETAILS OF ELECTRICAL TERMINALS

1. Unused electrical entry points 1o be properly plugged.
2. Electrical wiring should be brought in through waler proof conduit connection. Wire braided hydraulic
hoses can serve as conduils. They also give excellent prolection against damage by hot chips.

BI-DIRECTIONAL TOOL TURRETS 9




7.0 Electrical Signals

-

P()gllklwgl 3 £OSITION 4 'YUT;‘%)SI“(JTA?MP
i} NET C
CAM ANGLE o 1w UM 180° 360.
(1) _ Y
Mo 1onR ; —134
L —
coavp T 1
CL
switcH 9 - . e
BIT1 L I
5
BIT2 1
1
CiBIT3 g | 1
[m}
g |
Zz|BIT4
smer(*J | [ |
PARITY § - . 1
T1 T2
TABLE 1  ENCODER SIGNALS TABLE 2
POSITION NUMBER
1{ 2] 3]lais|e6]7iBH9i10[ 11j12 T T2 Iaax
BIT 1 tfol1fol1lol1]ol1]oj1]o0 ms ms ms
BIT 2 ol111]ofolti1lojof1{t]o BTP-100 EAST 110 60 50
BIT 3 olotoft1ls]l1]1lofojofo}1 ) STD 135 75 60
BIT 4 ofoloflofolofof{1l1{1j1]1 BTP.80 FAST 100 55 45
STROBE |1 {11 {1 ft{sf1]1f1]1]1][1 ) STD 110 60 50
pariTy |tlt1]of1fjolof1j1fe]lof1}fo BTP-63 STD 80 45 35
ccw —— —— CW

Following points should be noled while selecting control sysiem for turret :

-

Direction of rotation of motor for shories! indexing lime is 1o he dncided by control sysiem.

2. ‘Indexing times of these turrnts are short It is necessary 1o select particularly fast PLE:
{prograwmmable logic controfler} for the control of furret operations.

3. Referring to the signal dingram, value of 13 is panticularly critical. Motor myst coma t+ a
physical halt within this time - Qtherwise the et will get de-clamped and the proximity
swilch signal will ba lost. Following measures are suggested for stopping the motor in
minimum possibta time,

a. Conirol should be capable of delncting the proximity swilch signal within 3 to 6 ms

b. Solid state relays should be incorporated in the motor circuit 1o ensure fastast possible dis-

connection. Regular contaclors can be used lor motor direction selection, followed by solid

state relays, at least in two phases

Y o ——— e o ———
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Turret can be indexed by cranking the rotor of electric motor by hand. Hand cranking is required for
inspacling the selting of encoder and proximily swilch. It is also nacessary for inspecling the clamping

funclion of disc springs.
Procedure for hand cranking is as follows :

1. Disconnect 3 phase power supply to the molor.

2. Remove end cover (113) of motor. Hexagon head of motor shaft is now approachabie.

3. Use a suitable cranked spanner to crank the motor.
4. After cranking, do not forgel lo place cover {119), back in position.

9. Lubrication :

FILLING PLUG oil,

required.

listed below:

Turret is lubricated by medium viscosity gear box

Gil'can be filled after removing the filling plug
(161) as shown in the ligure ( 9.1 ). A drain plug
{160} has been provided o drain out the oil, if so

Qil quantity required lor dillerent turret models is

MODEL Oil Qy LR,

BTP-125 1.75

BTP-100 125

BTP-80 1.00

BTP-53 0.75
FiGo 1t

BI-DIRECTIONAL TOOL TUBRETS
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10. Flowchart for turret control

sianr
POSITION "X
1

DEMAND
POSITION Y’

START 4 Sec.
TIMER T4

- IPIRUNGATTY —

‘W - NUMDFR OF INDREX
PMOSHIONS 8,12 ON 24

ALARM “INVALID
TOOL DEMAND

DELAY TS ma. DELAY 75 » T3 + 5 ms.

‘POSITION FAULT
ALARM

‘TURNET HOT

"] LOCKED' ALARM

START TORQUE
MOTOR 'CCwW

SIART TORQUE
o CI’ c CYCLE COMPLETE

SIGHAL

{ END }

Nole 1 Monllor lurel elamp switch signedl on
conlnucts bosls, Generale TEEDAIOLD
If clamp signat missing.

NO
T4 » & Spc @

Yrs

TIME FAULT

ALARM
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11. Requirements of turret control :

11.1 Sequence of operation :

Suggested flow chart is given in the diagram on page 11. It might be necessary to modify the
program depending on individual applications. However, following general points should be noled
while selecling the control system and ils program ;

* Indexing times of these turrets are shorl. It is therefore necessary 1o select a particularly fast PLC
{prograrmmable logic canilrotler) tor the control of lurret operation.

* Relerring to the electrical signal diagram on page 8 ; time 'T3" is panticularly critical. Motor must

come lo a physicai hait within this time. Otherwise, the turret will get declamped, and tha turret
clamp swilch signal will ba lost.

For stopping the molor in minimum possible time, following measures are required;
* Conltrol should be capable of detecling the turrel clamp switch signal within a period 5 ms.

* Motor should be swilched olf by solid state relays, which give fastest possible operation, contactors
take much longer time (30 to 40 ms). Suggested electrical circuit is on page 9.

“ In case of doubt time dalay between ‘lurret clamp signal’ and 'motor switch oll signal’ should be
monitored on a duel beam oscilloscope, with memory.

11.2 Safety interlocks :

11.21.'MOTCR OVERHEAT SIGNAL
Thermal relay has been provided in the motor winding to give indication of molor overhealing. 1n the
evenl ol overheating relay should trip the molor-contactor, and also give ‘Motor overheating' signal

1o the conlrol circuit. Motor contactor should be tripped wilhout depending on PLC software. Typi-
cal circuit diagram I3 given {n page 9.

11.22."TIME FAULT" SIGNAL '

. Time required for indexing through 180 is between 1.3 seconds to 3.1 saconds depending on the
model. This is the maximum time required lor compleling the indexing operation. If the ‘cycls
complele’ signal is not received even atfter this time, this will be an indication of some faull in the
indexing cycle. Control circuit should be programmed to give a ‘Time Fault’ signal, if the ‘Cycle
complele’ signal is not received within a specified time (say 1 second more than the maximum
expected lime) after the 'Cycle Start’ signal.

11.23. "TURRET NOT LOCKED"' SIGNAL.
Turret clamp switch should be continuously monitored. ! the clamp signal is missing, a Feed Hold

signal should be generated to slop the machine movements. Simultaneously, ‘Turret noi locked'
alarm signat should also be generated.

11.24, 'POSITION FAULT" SIGNAL

Al the end of indexing cycle, a check should be made lo ensure that the turrsl has indexed to the
demanded position. It the actual posilion and demanded position do not match, then 'Pasilion fault’
alarm signal should be generated.

11.25. 'INVALID DEMAND’ SIGNAL

An eight position turret cannot react 1o a tool demand other than 1 to 8. If any other tool position {
say 12) is demanded , the control should give out 'INVALID DEMAND' signal.

All these signals should stop the operation of the machine, and an indication should be available on
the control panel regarding the nature of the lauit.

BI-DIRECTIONAL TOOL TURRETS 13
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11.3 Manual mode of lurret control

Contro! panel should hnve a {acility 1o change over tha furret control 1o manual mode. Following
{acilities should be avaitable in this mode :

11.31. 'Inching’ the motor In either direction : During servicing, it is somelimes necessary lo rotate

the motor for checking the functioning of the urret mechanism, Push bufton switches should be
provided 1o allow 'inching’ of the molor in either direction.

11.32. Tool indexing cycle on manua! demand : Control system should provide a facility lo index the

wrrel into desired position by manual data entry of ‘tool demand’. This can be either by a 'thumb
wheel’ swilch, or by push butlon data entry through CNC panel.

indexing cycle through manual ool demand will be identicat to the normal indexing cycle, except for
the fact the cycle will start even if initial signal conditions are not satislied.

Turret can stop in an unciamped posilion, il the power fails during the indexing cycle. it is then possi-
ble that valid encoder leedback Is not available because the turrel has stopped in an intermediate
posilion. In such a case, in MDI mode, the control should choose & fixed direction of motor rotation
(i.e. defaull direction) and then index the turret to demanded position. '

BI-DINECTIONAL TOOL TURRETS
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12. Replacement or adjustment of rotory encoder { fig 12.1)

Rolary encoder is litted on flange (19) with the help ofclamps (20). Encoder can easily be removed
by removing these clamps.

12.1 However, care should be taken while mounting the encoder back in its position. Angular position of
lhe encoder is important. Procedure for selting the encoder in proper angtdar orienlation is as
follows :

* Index the turret lo any working posilion by hand cranking the molor shall. Proper clamped position is
indicaled by lighted LED on proximity switch {152).

* Check encoder output by monitoring LED indicators on theTurret Conltrol System (or by checking
PLC bils on CNC monitor). If ‘Strobe’ signal is not available, then adjust angular position of housing
lill you gel "Strobe’ signal. This procedurs sets encoder {o ils rough position.

* For accurale selling, slowly adjust the angular position of enceder housing, till the strobe signal LED
changes over from signal 1 (light ON) to signat 0 (light OFF}. Mark this position of the housing in
refalion to a reference line onthe seating flange (19). Now slowly rotate the housing inopposite
direction, lill the strobe signal again changes from1 to 0. Mark this new position on the housing.

* Slrobe signal is now available in the angular position betwean the two marks.Angle between two
marks will be 20" approximately.

* Rotate the housing backwards by half the distance (i.e.,10°), so Ihat the relerence line on the flange
{19) is hallway belween the lwo marks.

* Glamp the encoder in this posilion by lightening clamps (20).

20 21 61

FiG 121
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13. Proximity swilch adjustment and replacement (fig. 13.1):

Proximily swilch is operated 'by the projected 'switching area’ on 'g'eér wheel (85): and indicales thal
lhe turret is in clamped position. Acluation ol the switch is indicated by buill in LED (light emilting
diode).

Operation of the swilch can be checked by hand-cranking the turret. ( refer page 11 ), crank motor

shafl to Index the turret through 360°. Turret will pass through cycles ol decamp-index-clamp; and
your hand can Ieel lhe pressure during ‘clamp’ phases.

Proximily switch LED shiould light up during all these 'clamping’ phases. Flickering of the light, or
inconsistency of LED operation will be an indicalion of faully proximity switch,

13.1 Replacement ol the swilch :

* Bring the turrel in clympaod position by hard cranking.

* Proximity switch is approachable afler removing back cover {60). Swilch is held in a clamp ( 153 ),
and the clamp is bolied 1o the lurret body by socked head screw ( 154 ).

* Remove screw { 154 ), and take ou! proximity swilch along with its clamp. Measure distance ‘a’ by
vernier, and note it down. Loosen cltamping screw ( 155 ), and remove swilch from the clamp.

* Measure distance ‘b’ between the clamp seating surface, and the sensing surlace on gear (85) by

using a vernier or a deplh gauge. Distance 'a' by which the proximily switch projects out from the
clamp should be adjusted to give a gap of 0:8 to 1 mm. T

* Place new switcit in position. Crank lurret by hand, and check the funclion of swilch by watching the
signals on the built in LED.

MODEL | Dist'a
BTP-125 255
BTP-100 255
BTP-80 225
BTP-63 235
152 a
GAF 0.8 mm e | e
m—— 156
. _ — LED —
RN s e A e i s
b \ / @
153 13-
155
154
60

FIG 13 ¢
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S yimpertecal PN
Lt 6 xfrmm

rGtad
SPINOLE ASSEMBLY CORRESPONDS TO BTP.80 & BTP.63

14. Inspection of clamping action of disc spring ( FIG. 14.1) :

Atthe end of Indexing operation, cam gear (8) pushaes silding coupling (4) against coupling pair (4 to 27).
As the coupling teeth mesh, stiding coupling cannol move further forward. So remaining axial movement
is now taken over by drum cam (8 and 25}, which moves lowards the disc springs. Al the end of clamping
cycle, cam gear (8) compresses springs by pushing spring seat {10) away Irom the shafl shoulder. Thig
action lransfers the spring force from shaft shoulder to coupling leeth.Displacement of spring seat (10) is

therefore an indication, that the clamping force has been applied on the coupling. This displacement is
measured indirectly on the face of cam flange (25).

14.1 Hand crank the turret lo a suilable clamped position, where plug (28) is al a level above the spindle
centre fine. This will ensure that lubrication oil will niol spill out when plug is removed.

Remove the plug and place a cylindrical pin ( dia 6, length 60 ) as shown in figure. Position a dial indica-
for to measure axial movement of the pin.

Now stowly crank the turret by hand till you fee! the release of clamping pressure. At this position, spring
pressure has been laken over by shaft shoulder, and drum cam track does not carry the clamping load.
Measure the displacement on dial indicator. It should be more than 0.1 mm.

Further cranking of lurret will bring sliding coupling out of engagement. During this movement, drum cam

(8,25) will move within its axial clearance, away from the springs. This movement will also be recorded on
the dial indicator, but shouid be ignored as it
does not correspond to lhe movement of
spring seat (10)

Place back washer (29) and plug (28) alter
the test.

14.2. i dia! indicator reading is less than

0.1 mm, it indicates wear of the cam track or
cam follower roller, Inspect these compo-
nents. Il heavily worn out they shauld be
replaced. Incase the components arn in -
good condilion; then the spring seat filt
should be increased by lollowing the proce-
dure given in sertion 17.15, page 24,
Measure the existing lilt and increase it
suilably hy grinding the end lace of spring

riG 142 soat (10,
SPINDLE ASSEMBLY CONNESFONIUNG TQ BIF 100 & 81 175
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15. Assembly drawings

w17, t Ay E NN N

FIG 151 OVEMALL ASSEMBLY
ALL AXES ARE SHOWN IN ONE PLANE FOR CLARITY
151
150
N
—.\ ~—B / /—
i . 86

90\ / 49 . /“
152
153
155
154

FIG 152 VIEW WITH DACK COVER AND MOIOR REROVED.

ACTUAL OIUENTATION COF AXES 18 VISIDLE IN THHS Vil WY
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FIG 1548 INDEXING DAIVE ( BIF.125 BIP 100 )

20

BI-DIRECTIONAL TOOL TURRETS




NI 4 ]
w——1EL Rl )|
131 !

132
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136

135 FIG 155 COOLANT VALVE ASSEMBLY

110 11 12° 13 114 1S 16 1L
107 18
106 119
120
121

FIG 156 MQOIOR ASSEMULY
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15.1 Parllist

NO.| NAME NO.| NAME HO.{ HAME

1 COOLANT RING {INHEF} 45, MAIN BODY Qo3 KEY

? S0C HD SCR 46, SPACER 94 LOCK HUT

a FIXED COUPING 47, RING FEDER ELEMENT a5 GEAR

4 SLIDING COUPLING 48 BEARING FLANGE 105 CIRCLIP

5 O AING 49, EHD PLATE 106 CincLIp

[ ANTI AOTATION KEY 50. PLUG 107, | OIL SEAL

7. SOC HD SCA 51, WASIIER 108 o AING

8 CAM GEAR 52, ‘O RING 109 MOTOR FLAMSGE

] THRAUST BEARING 59 $0C. HD seA. 10 SOC. HD SCR

10, SPRING SEAY 54 BEARING RING 1" SOC. HD SCR.

1"t DISC SPRING 55, CIRCUP t12 STAIOR

12, LOCK NUT 56 KEY 13 ROTOR

13 INDEXING GEAR 57 SOC. HD.SCR. 114 PIION SHAFT

14 RINGFEDER FLANGE 58, OIL SEAL 115, | BEANING

15 S0C HD SCA. 59 GRUB SCA. 118 cIRcLIP

16, 'O RING 80, BACK COVER 17 THREADED

17 SOC HD SCR 81 EMCODER 118 SOC 1D SCA.

18 FLANGE 62 PINION 119 COVFR

19. FLANGE 67 CIRCLIP tza. | 0 Ams -

20 CLAMP g1 MEEDLE PEARING 21 14D 10R BODY

21. $OC. HO. SCR. 65: ‘O RING :

22, PIN 1an COOLAHT VALVE BUTTON

23, FLANGE 70. CIRCLIP 131 O NG

24, COOLANT RING (QUTER) 71. BEARING 132 SPRING

25, CAM FLANGE 72 FIHHOMN SHAFT 133 ‘O RING

26. COOLANT FLANGE 7 CAM SHAFT 174 PLUG

27. INDEXING FLANGE (COU- 74 KEY 15 GHUB SCA,
PLING) 75. HDEXING CAM 135 PLUG

28, PLUG 76. ROLLER HOUSING 137 CLAMP

2. WASHER 77. (g 138 | CSK SCREW

30. SOC. HD. SCR, 78. TRACK ROLLER

3. SPINDLE 79, HEEDLE BEARING 140 CLAMP

32 CYL. PIN 80. BINDING RING 141 SOC. HD. SCR.

21 SOC. HD. SCR. B1, GRUB SCA. 142, | SOC. HD. SCR.

34, ‘O AING 82, INDEXING PHION

as. WIPER SEAL 83 KEY 150, | SOC. HD. SCR.

36. ‘O RING B84, CIRCLIP 151. | CYL. PIN

37. ‘O RING es. GEAR 152, | PROXIMITY SWITGCH

38 QUAD RING B5. BEARING COVEH 153, | CLAMP

39, 'O RING 8r. KEY 154. | SOC HD SCR.

40. CYL. PIN 2 CIRCLIP 155. | SOC. HD. SCR.

41, 'O RING 9. SOC. HD. SCH. 156. | 'O RING

42, CAM FOLLOWER BEARING 90. BEARING COVER

43 PIN o1, BEARING COVER 150. | PLUG

44 GRUB SCA. g2 LOCK WASHER 161, | PLUG

Note : Please specily the model and turret number, while ordering the spare parts.
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16. Instructions for dismanltling of the mechanical components :

Furrat nay hava 1o ba openod upie lollowing chcunetanens

Mechanical jam of the turret. Il turrel cannol bio indexed even by hand cranking, it will be necessary to
open up the lurret for inspection.

Unusual knecking sound during indexing is also an indication ol mechanical problem. Accidental
collision wilh latha chuck or other components. Il the turret does not function properly immediately
alter an accidenl, internal component damage can be suspected.

16.1 instructions for dismantling (fig 15.1,15.2,15.3, ):

Remove the turret from the lathe after draining lubrication oil

Remove coolant llange (26) and coolant ring (24,1).

Remove rear cover {(60).

Remove molor.

Remove encoder (61) and mounting flange (19).

Remove gear (95).

Remove proximity switch {152}, along with ils clamp.

Remove circlip (S5)

Remove screws (150). Use extraction screws and pull oul the end plate (49).
Ruermove gear (85) aller reinmoving circlip (88), fig 15.4

Loosen clamping screws (15) of kiction ring coupling and pull oul the index gear {13}.
Shalts H, 1l & IV can now be pulled oul. if necessary, use threaded holes at tha shait center for
allaching a puller,

Remove anti-rolalion key (16).

Release clamping bolts (2), use extraclion screws and pult out the spindle assembly.

16.2 Dismantling of disc spring and drum-cam assembily ( fig. 17.5).

Considerable loice is :equinfd 1o loosen the nul (12). To release the nul, clamp the index goar
assembly (lig. 17.5 ) back in position. This will engage the pinion (162) onto the gear leeth of lhe
nut (12). Now the nul can be reieased by turning the pinion wilh the help of a spanner.
Drum cam assenibly (fig.17.1) along with the sliding coupling (4) can now be removed.

, Remove screws (30) to separate Iwo parts of drum cam, as well as the sliding coupling.

16.3° .lnspecuon ol mechanlical components ( fig. 15.4,15.3 ) :
Check that the cam loflower bearing {42) and (78) are in good condition. (8,25)

* Check that the working surfaces of indexing cam {75) and drum cam are in good condition.
* Check that wiper seals (35) and (39} are in good condition.

BI-DIRECTIONAL TOOL TUHHEIS 23
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17. Instructions for assembly :

P N

/ n\é Assrmbly of turrel requires carelul altention to detail. Please loflow step by step procedure given below ;

g_\“

17.1. Partiat Assemnbly of
Spindle

17.11, Drum Cam Sub-assembly
{Fig 17.1) : Assemble all compo-
nents as shown in figure 17.1.
Screws (30) and (44) should be
tightened firmly alter coating them
wilh anti vibralion solution like
Locktite. Check for freo maove-
menl of sliding coupling roliers in
drum cam groove.

17.12 Indexing Gear Sub-

FIG 171 assembly (tig 17.2): Assemble all
components as shown in lig 17.2.
Tighten bolts (15) wilh a light
force. In case of models BTP-80
and BTP-100, pinion assembly
should also be in place.

17.13 Assemble spindle, indexing
flange and fixed coupling (compo-
_nents 31, 34, 27, 3, 33); and keep
.this assembly in vertical position
on atable (fig 17.3). It is conve-
nient if the assembly could he
clamped o the table with the help
of a plale as shown in 1he drawing.
If plate is not available you may
use too! disc in place of the plate.

Al
INDICATOR

17.14 DPineca drum enm sybassam.
bly on the spindle, and place thrust
bearing (9) and spring seal (10) in

UFT : ] posilion,

025103
MM, 10 17.15 Inspection of spring seat
: 9 litt (fig 17.3): Hold sliding coupling

(4} by one hand to prevent its
DRUM CAM rotation, and rotale drum cam gear
. S assemsLy (8) by hand (fig. 3). Sliding cou-
I pling wifl move up and down ;
— 3 engaging and dis-engaging wilh
14 lixed and indexing couplings (3
- and 27). Atthe end of downward
3 stroke, spring seat should % up by
e 0.25 mm to 0.35 mm. This fift

L]
'1 - 2? h . N .
—— should be inspected by using a dial
| 7 =
.
|

- 13 indicator. |f the lift is less, it should
- , be adjusted by grinding the bottom
'ﬂ tace ol spring seat (10). M fift is
f

more, it can be reduced by remov-
ing material from the bearing
seating surface of gpring seat 10.

FIG173
INSPECTION OF SPRING SEATLIFT
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FIG 17.4 INSPECTIONOF AXIAL CLEARANCE OF DRUM CAM ASSEMBLY

15

USE RING SPANNER
/ FOR TIGHTENING

12

GAP (APPROX.
0.5mm) MEASURE
BY VERAMIER
/
e
= i 111
S i
ORIENTATION LT
MARK
I
ORIENTATION < \:“v
MARK 10 )
sl -
— A
L
TEETH
ENGAGED)
1 L]
Ll

FIG 175 LOADING" OF DISC SPRINGS
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17.16 Inspection of axlal ¢clear-
ance of drum cam assembly,
{fig 17 4): Hold sliding coupling
(4) by one hand and rotate cam
gear (8) by the other hand, tili the
coupling teeth are dis-engaged as
shown in fig. 4. Now place springs
(11} and lock-nut (12) in pasilion,
Tighten locknul by hand, so that it
will press the springs with a light
pressure. Check axial clearance
of drum cam by a dial indicator as
shown in figure by lifting and
lowering the cam gear by hand.
Clearance should be within 0.1 to
0.2 mm. W clearance is low, il
should be adjusted by surface
grinding the bottom lace of cam
flange (25). Il the clearance is
more, it should be adjusted by
replacing the flange (25) by a new
fiange of suilable exira thickness.

17.17 Remove disc springs (11)
and screw in locknut (12) till it
butls against shalt shoulder.
Measure the gap belween the nut
face, and threaded shoulder { fig.
17.4). Mark a line on the nut face
and spindle shalt fo indicate the
angular alignment,

17.18 Final sub assembly.

({fig 17.5): Align orientation marks
on flixed coupling (3) and sliding
coupling (4). Also align orientation
marks on cam gear {8) and sliding
coupling {4).

Place disc springs (11) in posilion
and tighlen the lock nut (12) by
hand. it is however not possible to
tighten the nut by hand to its full
travel up to shaft shoulder.

For lurther tightening, insert
indexing gear assembly (fig. 2) on
the spindle. Sa that pinion teeth
{62) engage wilh lhe leeth on lock
nut (12). Tighten up screws (15)
to lack gear on spindle. Now use
a ring spanner to rolale pinion
shalt, and to tighten the nut till it
bults against shaft shoulder.

Remove indexing gear assembly,
Inspect the gap, and check the
alignment of making to ensure thal
the nui has been fully tightened.
The sub assembly is now com-
plete.

25
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17.2 Parlial Assembly ol indexing cam dt

ive,

>
9 PARTIAL

ASSEMBLY
OF INDEXING
CAM DRIVE

| ORIENTATION

MARKS TO BE
ALIGNED

FIG 178 K
T
tA
73 ] ' A
8 ?-Ul '
o
45 = |l
249
SI==VS
I

N\

PARTIAL
ASSEMBLY OF
SPINDLE

Fig 17.7

| i7.21 f\sscmbly of Follower Shaft

(Axis II): lig. 17.6.

Assambla all the components (70,
71, 76 1o 84) as shown in

the fig. 6, which shows details of
B1P-63 and BTP 80 cam drive,
Reler main assembly drawing (lig.,
page) for BTP-100 and BTP-125
delails

17.22 Partial Assembly of Cam
Shaft (Axis Il):fig. 17.6.

Assemble the components (70, 71,
73, 74, 75) as shown in figure 6.
ftemaining components of the cam
shall are lo be assembled

al a later slage. ’

Indexing cam (75} may be in a single
piece, or in two pieces depending on
method of manufaciure, 1l in two
pieces, ensura that the assembly
confirms to the side view shown in

" the figurae.

17.3 Intermediate Assembly of
Spindle and Indexing drive (Axis
I, It and U} In main Body : fig 17.7.

Fil the partial spindle assembly into
the main body (45) with the help of
bolts (2) and cyl. pins (40). Also
ensure that 'O’ Ring (41) is in place.

Fit anti rotation key {6} in place.

Hold indexing drive subassemblies
side by side in proper orientation as
shown in Fig. 17.6. Circular paris of
cam (75) should contact the roilers
(78), Orientation marks on gears
(73) and (83) should be positioned
as shown in ligure 17.6.

Fit these subassemblies in the main
body (45}, without lonsing their
general orientation. Simultaneously
it is necessary o ensure that the
teeth of drive gear (73) and drum
cam gear (8) mesh with orientalion
marks properly aligned. H might be
necessary o use a torch light 1o
check the alignment.

BI-DIRECTIONAL TOOL TURRETS
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17.4. Final Assembly :

* Slide the indexing gear (13)
subassembly on tira spindly; taking
care that the onientation marks on
the indexing gear (13} and index-
ing pinion (82) are in alignment.
However do not tighten Ringleder
clamping screws (15) at this slage.
* Assemble gear (B5) and circlip
(88} on cam shalt (Axis 11} Also fix
bearing {71) and ils circlip (70).

* Fil pinion shall (72) and its
beasing in position (i.e., Axis 1V).

* Fit bearing lange (48) onto end
plate (49).

* Fit back-plate {49) onto main
body (45). Take care that bear-
ings on axes I, 1l and IV are
properly aligned and lake proper
enlry into their seats, located in
back plate. Clamp back plate to
body with the help of bolts {150}
and cylindrical pins  (151).

° Now tighten bolls (15) to clamp
indexing gear (13) onto the
spindle. Bolls are approachable
thiough holes in bearing Nange
{48). Bulls should be tightened in
diagonal order, and in 3 or 4
stages.

* Fil thrust bearing ring (54} and
circlip (55) on \he spindle.

* Fit bearing covers (86,90 and
91), and fit gear (35) on pinion
shall (72).

* Fil molor in posilion, and check
indexing movement by hand
cranking the molor-shall.

* Complete the assembly by filling
the remaining pails like encoder,
proxinity switch, end cover elc.

* Check for the clamping action of
disc spring as per the procedure
given on page 17.

BI-DIRECTIONAL TOOL TURRETS
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19. List of spare parts ; ) '
oo |5 P ¥
No. | Part Namg [ Part No. Assembly Relerence ] Quanlity ] Dig. No. | Page No.
GROUP ‘A’ SPARES
1. | Electric molor - Finat assembly 1 156 21
2. { Encoder 61 Spindle assembly 1 12.1 19
3. 1 Proximily switch 152 Final assembly 1 15.2 18
4, | Cam follower roller 42 Spindle assembly 3 153 19
5, | Track rolier 78 Indexing drive 8 15.4 18
6. | Track roller pins 77 indexing diive 8 15.4 18
GROUP 'B' SPARES
1. | Qil seal 58 Spindie assenbly 1 153 19
2. | Qil seal 107 Motor 1 15.6 21
3. | 'O Ring 5 Anti rolalion key 1 15.3 19
4, | 'O'Ring 16 Encoder flange 1 15.3 19
5. | 'O Ring 34 Spindie asseinbly i 15.3 19
6. | 'O Ring 36 Coolant ring 1 15.3 19
7.1 'O Ring a7 Coolant flange Bor12 {153 19
8. | 'O Ring a9 Coolant ring 1t |153 19
9.1'0O'Ring - 65 Spindle assembly 1 14.2 17
9. | "O' Ring 108 Motor 1 1586 21
10. | 'O' Ring 120 Motor 1 156 21
11.{ 'O’ Ring 133 Coolant valve 1 15.5 P
12, | 'O’ Ring 156" Proximily switch 1 13.2 16
GROUP 'C' SPARES
1. | Wiper seal 35 Spindle assembly 1 153 19
2. { Quadring 38 Spindle assambly 1 15.3 19
3. { 'O’ Ring 41 Spindie assembly 2 15.3 19
4. ] 'O’ Ring 52 Spindie assembly 2 153 19
GROUP 'D' SPARES
1. | Coolant vaive bution 130 Coolant valve 1 15.5 21
2. | '0" Ring 131 Coolani valve 1 15.5 21
3. | Spring 132 Coolant valve 1 15.5 21
NOTE :

Group 'A": Relatively costly components. Only a small possibility of requiring replacement.

Group 'B':

Group 'C':

year ).

Rubber seals. May require replacement if lurret is totaliy dismantled for any reason.

These components may have to be replaced during periodic inspeclion { about once in a

Group 'D’: Coolant valve. Relatively small value components . May require frequent changes.

BI-DIRECTIONAL TOOL TURRETS.
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19. Faults and corrective actions

IPIRUNB AT —

FAULT CAUSE CORRECTIVE ACTION
1. | Turret remains a. { Turrel motor not stoping in al. { Change SSR
untocked at end of specified lime,
indexing cycle. Cycle a2. | Check whether molor power swilches
complele signal not al. | Faully SSR {Solid Slate off within 5ms of prox. switch signal.
available even though Relay) This can be chiecked on duel beam
the moter has a2. | Problem wilh lurret control. oscilloscope with memory,
slopped
b. | Faulty Prox. swilch, b. | Replace switch
2. | Tooldisc goes on a. | Faully encoder a. | Crank the turrel by hand. Ohserve
rotating without encoder signals. If defeclive, replace
stopping at selected b. | Faully Prox. Switch encoder.
posilion.
¢. | Fault in Control Circuil b. | Check whether proximity swilch signal
Is present at proper time during hand
cranking. It in doubl, replace proximity
switch.
¢. | Check whether dillarent Signals (like
tool - demand, encoder {eed - back,,
: Prox. Swilch elc. are available in
proper sequence and at proper lime.
3. | Excessivre noise a. | Slipping of ring-leeder ]ol'nt a. | toosen and reclamp the clamping
during indexing {47) bolls as per instruclions on page.
4. | Rotational action not a. | Unbatance load on tool disc a. | Reposition the fools to improve he
smoolh balance
5. | Tumretmolor a. | Excessive frequency of a. | Reduce the number of Indexing
overhealing signal indexing cycles cycles per minute,
b. | Unbatanced Voltage supply b. | Check voliage in all the three phases.

Correct if necessary.

0
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* BTP-125
* BTP-100
* BTP-80
* BTP-63
* BTP-50

TECHNICAL INFORMATION

JULY 93
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BTP|BTP{BTP | BTP | BTP
125 | 100 ; 80 | &3 50

125 1100 | 80 | 63 | 50
340 | 280 | 236 | 200 | 170
310 | 250 | 210 | 185 | 128
197 | 177 | 155 | 135 | 107
411 | 370 | 355 } 295 | 255
10 9 8 8 6
50 | 47 | 43 | 40 | 35
246 | 194 | 164 | 142 } 110
2801220 | 190 | 165 | 110
40 | 32 | 25 | 25 | 12
30 { 34 | 32 | 24 | 15
44 | 40 | 32 | 30 | 60
43 | 30 | 32 | 30 -
43 } 30 | 32 | 30
20|16 141 11 12
713N 9 g
63 | 50 ; 40 | 30 | 25
204 | 162 | 134 [ 103 ] 85
310 | 250 | 215 | 175 | 140
16 )| 12 {10 a8 )
25 | 25 | 20 | 20 | 15
182 | 145 | 120 | 90 | 70
280 | 226 | 180 | 150 | 120
MI12 | MIO| MB | MB | M6
12 | 12 8 8 8
387 | 3B” | 1447 | 1147 | 1247

TECHNICAL SPECIFICATIONS

N x10 for BTP-50

1. Coolant inlet from either side.BSP (AA) 2. Coolant plate can be clampéd
to indexing flange at a suitable angular position. Tool disc to be suitably
designed to take the codlant entry with 'O’ ring sealing from coolant plate.
3. Alternative positions of coolant outiet valve. 4. Adjustment range of
coolant outlet valve. 5. Electrica! connection from either side. 1/2” BSP

6. Tool disc. 7. Reference pin for tool disc if required. To ba removed after
alignment and clamping of ool disc.

ZINnj<|x|gi<|clalnlo|vjo|z|2|r|=|<|~{T|@{n|imiO|O|=|>

SPECIFICATIONS
BTP-125 { BTP-100 | BTP-80 | BTP-63 | BTP-50
* Inertia of Transportable Masses kg.m? 4.0 2.0 0.8 0.6 0.3
45°] sec. 0.8 0.7 0.6 0.5 0.4
* Total indexing Time .
for 8 station Turret 90"§ sec. 1.5 1.3 1.1 0.9 0.7
180°} sec. 2.9 2.5 2.1 1.7 1.3
30°f sec. 0.8 0.7 0.6 0.5 0.4
* Total tndexing Time -
for 12 station Turret 907§ sec. 2.2 1.9 1.6 1.3 1.0
180"} sec. 4.3 3.7 3 2.5 1.9
* Indexing Frequency 1/min 12 15 15 15 15
* Repeat positioning accuracy deg 2" 2" 12" 2" 2"
* Indexing accuracy deg 6" 6" +6” +6" 36"
* Total weight { Without tool Disc ) kg 140 92 60 40 22
' LOADING CAPACITY Kg.cm
FixR 60.000 30,000 15,000 6.000 4,000
F2xR 100,000 | 35.000 15.000 7,000 3.500
F3xR 40.000 20.000 6.000 2,500 1.600
2 ) TECHHICAL INFORMATION
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SPECIAL FEATURES::

fe Lel LA

PRINCIPLE OF WORKING

\_//
//6\

8 P IVP Wtrarararn- ¥

NETTT

1. Torque Motor 2. Therma! Relay 3. Encoder 4, Turret Clamp
Switch 8, Cam Shaft 6. Follower Shaft 7. Drum Cam 8. Fixed
Coaupling 9. Indexing Coupling 10. Sliding Coupling 11. Disc Spring.

TECHNICAL INFORMATION .

PIRUGAUTT—

Three Piece, {ace geor
coupling allows the tool
disr to he indered
without lifting It also
ensires high repeat
prwitioning ancuracy and
rigidity.

‘Paralie! index’ cam
mechantsm aliows fast
and smooth indexing of
haavy tnol discs, Com-
puter generated cam-
profiles ensure shock-
free indexing action.

Totally enclosed, robust
mechanism, with oil bath
lubrication.

Electrical elements
conveneiently located in .
a separate area, free
from oil and coolant.

Bi-directional working.
Can index in either
direction to affow shortest
indexing time,

Electric motor drives the
cam shatt through a
system of gears. Cam
shatt indexes the follower
shaft through a “parallel
index” drive mechanism.
Cam shatt is also geared
to the “drum cam” which
controls ctamping and
release of the 3 piece
coupling.

One revolution of cam
shaft completes one
indexing cycle of
*declamping-indexing-
clamping”.

Absolute position en-
coder gives feed back of
the turret position.
Proximity switch inspects
the clamped position of
the turret,
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WIRING DETAILS

G
1

.

g

1. ELECTRIC MOTOR

A

2. THERMAL RELAY

" J—
N 4. TURRET CLAMP
y X — " SWITCH
::‘;1 : ¥ - é‘l‘:
NN : RIS 3. ABSOLUTE POSITION
l’ _ _ | —— ENCODER
;.\_‘._,_‘ :,; Ly
5 i €GO AN )
e panaNss e A 2 Ny
L.
WIRING DETAILS FOR BI-DIRECTIONAL TOOL TURRET
NO -COMPONENT CHARACTERISTICS " NUMBER COLOR | DETAILS
ALTERNATIVE VOLTAGES i —
415, 380 AND 220 VAC 3 PHASE M| | RED PHASE
+ | etecrricmotor | ALTERNATIVE FREQUENCIES M| | reo PHASE
SR 7 ABLE BELOW FOR M| [RED | PhasE
MOTOR CURRENTS L E| | GREEN | EARTH
' 130" 2A 415 VAC (NC ) .l =i T BLUE
2 | THERMAL RELAY NORMALLY CLOSED CONTACT 711 8LUE
v 1 1 wHiTE BITY
2 |1 vewow | eiv2
15-30 V DC RIPPLE 10% 3|l areen | B3
ABSOLUTE 350 mA ( SUPPLY}
ﬂ H VIOLET | BIT4
3 POSITION 50 mA /CHANNEL QUTPUT 4
ENCODER QUTPUT - PNP 5] [ BLack STROBE
: ODD PARITY 611 eink PARITY
7 BLUE ‘0" VOLTS
B BROWN 24V 0C
10-30 V DC RIPPLE 10% 9| | BLACK outPuT
a | GoPETCLAMP | 200 mA OUTPUT (LOAD ) <ﬂ> 1o | BLue 0 VOoLTS
CUTPUT - PNP - NO 1 BROWN 24 v DC
MOTOR
CURRENT VOLTAGE BTP.125 | BTP-100 | BTP-80 | BTP63 | BTP-50
(AMPERES) 415/ 380 4.0 26 19 1.6 1.0
3 PHASE
S0/60 Ha. 220 6.2 45 39 3.3 15
110 9.4 6.9 5.9 5.0 2.3
4 - TECHNICAL INFORMATION
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BI-DIRECTIONAL TOOL TURRETS

ELECTRICAL SIGNALS

TPIRU @ AT —

_ T 7

! ) "{ 1|@ l | ' \| 7/

&ASIIS(LLEL __} ’T L‘ijﬂhl P A §® ,‘ ( j ). } _1- J 1 #‘ 4
- /l 'jé { i

DRIVE J4\/ f ‘/|\/ bz)'\/ ! ‘ “i‘" @_\;’(

| l I

VR o~
DRUM CAM —_ e} —— e Y -
PROFILE (; \(!)-—-—-—-—(g)— —————— G)___,

_____ —_ 4 'y '__.. — -..__.___._ ! .__ ———n e
POSITION OF :1.': A A l ANA Y TR A
COUPLING Y} | Fy Yl
TEETH
CAM ANGLE 0 35 s 130_ _ 270 328" 360" a5

‘ e —
MOTOR 0 e ——
1
03
TURRET 1 — : - -
CLAMP 0 | ES————— I I—J
BIT 1 [', —1- — ] —- N S —
T 1 '__. (R N S — — ——
] . N
B'T 2 n o —— ——— P — ————— A _—.:-
[+ of ———— e el - — - R
g b e o — -
% BIf 8 ! — tﬁ PR R SRR S
STROBE |
ol __ . — T1 1. T2
PARITY ; ! i
TABLE -1 - ENCODER SIGNALS TARLE 2 : TIME IN MILLI SEC.
POSITION NO T1 T2 T3
1Tj2j13j4)15|16f71818 11011112 ms ms max.ms
BiT O tJolsfjoliloltlolt]olr]e BTP-125 | 175 135 115
BT 2 olrjrjojoegprjrjoqo)rfry]e BTP-100 | 150 | 115 100
BT 4 0 o} v 1 { ! i ] 0 L] Q 1 BIr 8o 125 a5 80
RITH ojojlololololol ot} BIP-63 100 75 65
strope |1t o) b b B1P-50 -~ o0 %0
PARITY t{1{olrtofo]l 1| 1Holo]l1}o
Viewed form shaft end ccw —P» «3— cw

NOTE :

]

Referring to the signal diagram, value of T3 is particularly critical. Motor must come to a physical halt
within this time. Otherwise the turret will get de-clamped and the proximity switch signal will be lost.
Following measures are suggested for stopping the motor in minimum possible time.

a. Control should be capable of detecting the proximily swilch signal within 5 ms.

b. Solid state relays should be incorporated in the molor circuit to ensure fastest possible dis-connec-
tion. Regular contactors can be used for motor direction seleclion, followed by solid state retays, at
leastin two phases.

TECHNICAL INFORMATION 5
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ELECTRICAL MOTOR WIRING DETAILS

[PIRYN AT —

n
. WIRING DIAGRAM FOR MOTOR
1] ’
F - - A - F - 4 2 mwraw - om =
[][] ] FUSES PROGRAMABLE ORI CONTROLLER  (FLG)
GUTPUT
NPT o T e
— l . 131 040 04l Q42
0
T i) | |
24 VDC e 1c \ Te  OUTPUT “DEMAND
POSITION REACHED"
MR IMF'
o
S R

Gl & O & G5 E

~

o .
THFRMAL RELAY ov FORWARD REVERSE SOLID STATE

199 €
NORMALLY CLOSED AELAYS

415 VAC 2 A TORQUE MOTOR

PROGRAMMING OF TURRET OPERATION :

Logical operation sequence of turret indexing is given in the ‘Flow Chart’ an next page.

For fast switch-oft of turret motor following things are recommended :

1. Use SOLID STATE RELAYS for turret molor as shown in circuit diagram.

2, Connect all feedback signals from turret ( i.e. 6 encoder signals and turret ctamp switch ) on a single
INPUT byte. Set hits in DEMAND byle as per the feed back expected from the turret at demand
position. Compare the INPUT and DEMAND bytes. When they are equal switch-off the motor. Do
the byte comparison in interrupt processing program area.

Following safety intericcks should be available for quick diagnosis of turret faults :

1. Motor Overheat Signal : Thermal relay has been provided in the motor winding to give indicaion ot
motor overheating. In the event of overheating, relay should trip the motor contactor and also give
the ‘Motor overhealing’ signal to the controt circuit. Mator contactor should be tripped without
depending on PLC software as shown above.

2. Following ALARM signals should be generated as shown in the ‘Flow Chart’.
1."Invaiid Tool Demand’ Alarm
2 'Position Fauit’ Alarm
3.‘Turret Not Locked™ Atarm
4.'Time Fault’ Alarm,

All these signals should stop the operation of the machine and an indication should be available on the
control panel regarding the nature of fault,

6 : TECHNICAL INFORMATION
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BI-DIRECTIONAL TOOL TURRETS

FLOW CHART FOR
TURRET CONTROL

START ‘W - NUMBER 0F INDEX
POSITION "X POSITIONS 8,12 OR 24
DEMAND
POSITION Y

ABEMAND <
DRt Tt | Auanm ravatin
N 1001 DFMAND

HO

(Y ~ %) < N2 (X - Y} « NI2

YES

|

YES

- A

START TORQUE STAAT TORQUE
MOTOR CCw’ MOTOR CW

w ) |

TURH&

CLAMP SWITCH
OFF 7

Note —-Monltor Turet clamp switch signal on
continuous basls. (“ennrmp FEED-HOLD
If -clamp signal missing.

- X-Y

QUIPYT "LFMALID !

P()“IHON RFACHED"

pE—

-7 TUnan L
’CLAMP swncu
. ON?

s

STOP MOTOR )

|

DELAY T5 = T3 + 5 ms,

DELAY T5 ms.

"POSITION FAULT'
~ ALARM

TURRET NOT
LOCKED" ALARM

CYCLE COMPLETE

SIGNAL

1

END

~

[\"r-s

TIME TAULT
ALARM

TECHNICAL INFORMATION




SLOW (STANDARD)
P4
AT SPEED

The position of this jumper determines the type of output at the
I/0 terminals (SLOW) output. In the slow position, the output
turns on if the tac voltage is low, indicating slow speed and safe
to alter contactor arrangements related to the delta/wye
configuration. When the jumper is at the at speed position, then
the operation of the slow output is altered so that it is on if the
ramp generator output equals the ramp command inputs. This would
mean that the motor is at the command speed.
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