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 NOTETOUSERS

Read all instructions carefully before use.

The LH41 display unit will benefit you with reduced machining time and higher machining
accuracy.

To make full use of the unit's functions, read this instruction manual through carefully, and
keep it properly for future references.

WARNING - This equipment has been tested and found to comply with the limits jor a Class A
digital device, pursuant to Part 15 of the FCC Rules. These limits are designed to provide
reasonable protection against harmful interference when the equipment is operated in a
commercial environment.

This equipment generates, uses, and can radiate radio frequency energy and, if not installed and
used in accordance with the instruction manual, may cause harmful interference to radio
communications. Operation of this equipment in a residential area is likely to cause harmful
interference in which case the user will be required to correct the interference at his own expense.
You are cautioned that any changes or modifications not expressly approved in this manual could
void your authority to operate this equipment.

NOTICE

THIS NOTICE IS APPLICABLE FOR USA AND CANADA ONLY.

If shipped to USA, use the UL LISTED power cord specified below.

If shipped to CANADA, use the CSA CERTIFIED power cord specified below.

00 NOT USE ANY OTHER POWER CORD.

T | For100-120V For 220-240 V
Parallel blade with ground pin
Plug Cap | NEMA 5-15P Configuration) | "\o1®
Cord Type SVT or SJT, Type SVT or SJT,
Three 16 or 18 AWG wires Three 16 or 18 AWG wires
Length Maximum 15 feet Maximum 15 feet
Rating Minimum 10 A, 125V Minimum 10 A, 250 V

When using Sony Magnescale products, observe the following general precautions along with those

given specifically in this manual to ensure proper use of the products.

» Before and during operations, be sure to check that our products function properly.

» Provide adequate safety measures to prevent damage in case our products should devslop a

malfunction.

Use outside indicated specifications or purposes and modification of our products will void any

warranty of the functions and performance as specified for our products.

» When using our products in combination with other equipment, the functions and performance as
noted in this manual may not be attained, depending upan the operating environmental conditions.
Make a thorough study of the compatibility in advance.
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» Do not route the head connecting cable, power cord, etc, together with the machine power line in
one duct.

o Supply power from an AC lamp source.

o Connect the ground terminal to the machine with the supplied ground wire. Make sure the machine
is grounded.

i
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() ) ™ T
Ground wire s = o]
Remove paint or rust completely before Do not route these together with the

connecting the ground wire. machine power ling in one duct.

Place the display unit more than 0.5 m (20") away from a high voltage source, large current source,
large power relay, etc.

For installation of the display unit, avoid a location exposed to chips, cutting oil, or machine oil. If
unavoidable, take adequate countermeasures.

Do not put a vinyl cover directly over the display unit or put it in a closed container.

The ambient temperature should be in the range of 0°C to 40°C (32°F to 104°F). Avoid exposure
to direct sunlight, hot air currents, or heated air.

Machine ol Cuting of
b
b
b
b
Switchboard
(Locate more than 0.5 m/20" away.)
BONT

&
i [-8868888..~]
@ [.6886.888..]

o lfthe power supply voltage is lower than specified, the display may not be illuminated sven with the
power switch turned on.
Be sure to use the power in the specified range.

* Note that if the power is interrupted momentarily or the voliage drops temporarily below tha normal
operating range, an alarm may operate or a malfunction may occur.



2. FEATURES

This display unit has functions especially suitable for milling which enable easy-io-learn operations,
reduced machining time and higher-accuracy machining.

Remote control by the wireless remote controller
A remote control unit is available as an option.

Selectable resolution
The resolution is selectable: 0.0005 mm (0.000027), 0.001 mm (0.00005"), 0.005 mm (0.0001"), 0.01
mm (0.0005"), or their respective displayed diameters (double counting).
Moreover, the high-speed response of 60m/min(33"/s) is attained for every resoclution.

Machine tool error compensation
The LH41 compensates errors arising from the inclination or deflection of a machine tool, and
displays the actual displacement of the machine. Thus, the displayed value accords with the actual
displacement of a workpiece to achieve high-accuracy positioning and machining and restoration of
machine tool accuracy,

High performance and high reliability
The LH41 uses the latest microprocessor and a large, easy-to-see fluorescent tube for the display,
which ensures high reliablility and a long service life.

Data storage function
Data on display and preset data are held automatically.
Therefore, data is retained even after power is turned off or in case of a temporary power oulage.

Touch Sensor
The Touch Sensor (an option) facilitates the setting of a datum point and the measurement of a
workpiece.

Scale absolute zero point detection function
When a scale with built-in absolute zero point is connected, the absolute zero point on the scale
(fixed point) can be detected wherever the scale stands. The detected fixed point is useful as the
absolute zero point for machining.
Moreaver, any offset amount from the absolute zero point can be set and recalled easily, which is
useful for setting the absolute zero point on a boring machine or the like.

Programming
Program creation mode
» Manual programming in EDIT mode.
= Playback programming: program is made as maching is actually performed.

Program execution mode
» Machining sequence is displayed step by step.
» The data for each axis can be reversed with the mirror image function.

Bolt hole circle
= Bolt hole positions are automatically calculated and displayed by entering parameters such as the
circle centerfradius and number of holes.

Multidatum Point
lp to 10 points can be stored in memory in ABS coordinates.

RS232C input/output
The following input/output is possible via RS232C.
= Key operation input and display data output.
« Program data input and output.



3-1. Connection of Cables

Fasten the connecting cables to stationary members to prevent accidental disconnection. Be sure to
turn off the power of the display unit before connecting or disconnecting the connecior.

FPemote resst

W Touch Sensor

First axis scaie

Power supply

v — Ground wire

RS232C Connector

Connect anly our products to the display.

3-2. Mounting of Display Unit

Use the accessory brackets and screws for mounting the display unit.
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Power Switch Depress it to turn on the power, and.Su; 14 will be displayed.
To turn off the power, depress it again.
Remote control light receiver jigr:al ;nput from the remote control unit (option) is received here. Be sure to keep the receiver iree from oil,
ust, efc.




Heset and cancel keys

Establishment of datum point

and confirmation operations
partway.

Datumn point setting key

Name of part Functlon Name of part Function
Resets displayed value to zero. 1. Halves the displayed value in the
INC mode.
Reset key 2. Touch sensor hold dispiay is
1/2 key canceled, and the present
i Cancelsavalmedtoriiveaxis position from the center of the
W 2. Releases the hold value to display workpiece is displayed.
the current value. — . .
3. Use tointerrupt the various setting 1. Esiablishes a dalumpoint
Cancel key ' éﬁ 2. Used to set and confirm multiple
—

datum points.

Designation of operation axis and presetting of values

Name of part

Functlon

x]lv ] z]

Axis selector key

Select an axis to give a command for
the selected axis.

0]~]09

Number keys

Sets desired values and a decimal
point.

START,
H

Execute key/HOLD key

1. Used to hold the value displayed
the moment the Touch Sensor
touches the datum plane or scale
absolute zero point is detected,

2. Used to store the hold value,
release the hold and display the
present value (when used with
scale's absolute zero point).

3. Used to start the processes during
program mode and bolt hole circls
mode,

i

ISR

Polarity selector kay

1. Sets a value of minus polarity.
Press this key before setting a
numeric value.

2. Used to set the mirror image,

A

Function sefting key/
LOAD key

1. When the Touch Sensor touches
the datum plane or the absolute
zero point sensing head passes
the absolute zero point.

2. Used to make various setiings
during program mode and bolt
hole circle mode.

P

Preset key

1. Displays a preset value.
If & new value is not input, the
previous preset data is displayed.
2. It this key pressed when the
present values are displayed, the
data being displayed is output o
the RS232C.

Absolute zero point/
Programming selector key

Display mode selsctor
key

Switches between ABS and INC
displays.

This button selects the mode when
using the program or boit hole circle
functions or when using the scale
absolute zero point.

When this button is pressed, the mods
changes in the order of program mode
—s bolt hole circle mode — absolute
zero point detection mode — touch
sensor mode — program mode.

~J



Display of spot position and operation mode indicators

Name of part Function

Depress it to select English (in
inches) or metric (in millimeters)
display.

in/mm selector key

] COoonr Displays for each axis a positive
/ E 5, (| BU or negative value of 7 digits with

Diaital displa unnecessary leading zeros
el dispiay blanked out. An alarm is also

displayed in case of trouble.
Mode indicators ABS

Indicates the absolute mode is
set. The distance from the spot
position to the datum point
initially set is displayed.

ABS is indicated also when a
datum point is established.
Flashes when multiple datum
points are used.

INC

Indicates the incremental mode
is set. In this mode, incremental
positioning is made with &= keys
and preset key [P].

Flashes when multiple datum
points are used.

=
Indicates the display unit is
ready for operation commands.
Flashing indicates an input wait,
a processing wait or similar
standby state.

4
Indicates the detection mode of
absolute zero point of scale.

2
Indicates that the resolution is
set to diameter display mode.

mm
mm or in: Indicates the display Is
in millimeters or inches.

BH
Indicates the bolt hole circle

function mode.

Mode indicators (LED)

PRG
Indicates the program function

mode.

REF
Indicates the absolute zero point

function mode.




When a malfunction occurs, characters as shown in "9. ALARM DISPLAY" on page 70 are
displayed in place of numerals.When the alarm display appears, press the @ key for the
relevant axis and repeat the operation.

If two or more operation keys are pressed simultaneously, a malfunction may be caused.
Make sure that the |east significant digit of an entered value agrees with the selected resolution.

A\ Using the L2320 remote controller unit (option)
The LZ30 remote controller unit for the LH20 display unit may be used with this display unit.
However, note that the following controls differ from those described in the instruction manual for the
LZ30.

1)

Setting channels for remote control of the display unit:

Set the channels for remote control on the display unit according to “Initial Settings” in this
manual. The axes are automatically set inside the LH41. It is not necessary 1o perform
“[1] Setting axes” on page 9 of the LZ30 Instruction Manual.

Display of display unit during remote control:

When the LLH41 display unit is controlled with the LZ30 remote control unit, the display unit
displays the same information as displayed when controlled with the keyboard on tha display
unit. Therefore, the function indicating lamps will not light or flash as described in the Instruction
manual for the LZ30 remote control unit.

Additional function indicating lamps 3
do not light or flash. .7.6 H L 5%5‘5‘ ]

One LZ30 remote control unit can control up to four axes (X, Y, Z, and W). However, this display
Lnit does not use the W-axis.

The LH41 allows dual control by the keys on itself and the LZ30 remote control unit. Two Irey
operations on the LZ30 need not be the performed within 10s of each other, as with the LH

Depressing the remote control unit @key enables the same operations as with the "F" kay.
However, program functions and bolt hole circle functions cannot be used. Thereiore, only
absolute zero point detection mode and touch sensor mode swiiching is performed.

The operation for seiting the absolute zero point mode by pressing the E key thres times can
be executed with the remote control unit by pressing the (%] key once.

For example, the operation consisting oi|_|_‘\_ in the remote control unit mar
Iiﬁlm j (The absolute zero point mode is selected befare pressing the Axis selector key.)

idl Decomes

Touch sensor centering in the remote control unit manual is changed from|[x| €] to

simply [¢] .
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Before staring the operation, make the following initial settings:
5-1-1. Setting of dispiay axis and polarity
5-1-2. Setting resolution
5-1-3, Setling linear campensation
5-1-4. Setting the scaling
5-1-5. Setting offset value AY
5-1-7. Setting of touch sensor radius
5-1-8. Sefting channels for wireless remote control
5-1-9. R5232C setting

» Skip unnecessary initial settings by pressing an Axis selector key, and proceed to the next sefting.

o After all the initial settings are completed, press the key. The value that was displayed before
the power was turned off is displayed, and the unit is switched to the measurement mode.

» By pressing the key at any time during initial setting, the value that was displayad bafora the
power was turned off is displayed, and the unit is switched to the measurement mode.

» The initial settings, once made, are stored even if the power is turned off. Thersfore the initial
settings are necassary only when the system is newly installed or when any setting revision is
required.

To set the initial setting mode

Hold down the X-axis key and turn the power switch ON. The resolution set for each axis will be digplayed.

L1 2]

5 ] i
RESET! T J g Ey .
o SO e T i Vi
y _%:_ ON :> i AN =] ].
Hold down
B . i
X ‘I@ ) gy e !




Except for the Touch Sensor radius ssetting, wirsless remota control setting and RC232C setting,
perform all the settings for each axis. Aithough only the settings for the first axis are deseribed below,
follow the steps for the second and third axes in a similar manner.

5-1-1. Setting of display axes and polarity

= Press the X-axis selector key in the Initial Setting mode to select the Display Axis/Polarity Setting
mode.

« Select either 1st, 2nd or 3rd axis input for the X-axis.

s The minus “~" indicates the reverse of the polarity.

e Usethe @ key or key to set or change the display axis and polarity.

@ The inputs to the first, second and third axes are factory-set to the X-, Y- and Z-axis respectively.

Example

Operating Procedure Display

Press the X-axis selector key. - 10T i
| |
(1st axis display input connector: 1st axis Input)

Press the 0 key to increase the value. - 10 B |

[ ]

(1st axis display input connector:
revarse polarity 1st axis input)
i -
(N o}

(1st axis display input connector:

Press this key to decrease the value. -

X o) ]

reverse polarity 3rd axis input)

Display Display axis Input
1Cn 11MCn 1st axis
iCn  2M1Cn -2 K-axis 2nd axis
iCn  3M1Cn -3 3rd axls
2Cn 1/2Cn - 1st axis
2Cn  2/2Cn -2 Y-axis 2nd axis
2Cn  3/2Cn -3 3rd axis
3Cn  1/3Cn -1 1st axis
3Cn  2BCn -2 Z-axis 2nd axis
3Cn  3/3Cn -3 3rd axis

When sefting the polarity, note the machine's movement direction.



51-2. Setting resolution

s Select the Resolution setting mode by pressing the X-axis selector key when the display is as
shown in 5-1-1.

s The resolution can be set and changed with the (o] key or %] key.

o The resolution is factory set to "0.0005"

Example
Operating Procedure Display
) Select the input to the first axis. - | 'mi L':'
X I I U
( 1 Prass the 0 key to increase the value. - | 'mimimi
0 R R N
== (@ lighis)
Press this key to decrease the value. - | _ P |
_|_/ it .U !
) (@ lights)
Display Resolution Display Resolutlon
(mm lamp lights) {Inch lamp lighis)
0005 0.0005 mm .0oooz 0.00002 in
.0005 (@ lights) 2 .00002 (@ lights) g
.001 0.001 mm .00005 0.00005 in
001 (o lights) @ .00005 (@ lights) a
008 0.005 mm .0001 0.0001 In
005 (o lights) o} .0001 (@ lights) 2
.01 0.01 mm .0005 0.0005 in
01 (e lights) @ .0005 (@ lights) 2

@: Diameter display (double counting)
The decimal point remains at the same position.



5-1-3. Setting linear compensation

= After completing 5-1-2, press the Axis selector key for the Linear compensation setting mode.

» Number keys and | P key are used to choose one of the linear compensation amounts below.
The lower 3 digits of the compensation amount to be set are displayed.

» For details, refer to "6. LINEAR COMPENSATION.”
The unit is delivered without compensation set (“LC 000").

= Select the linear compensation amount per meter as shown below.
246 different linear compensations (per meterfinch) are available for selsction: £0.002 mm/
+0.000002", +0.004 mm/+0.000004", £0.006 mm/£0.000006", +0.008 mm/+0.000008,
+0.010mm/+0.000010", +0.015 mm/+0.000015" (in 0.005 mm/+0.000005 steps) to =0.600 mm/

+0.000600"
Example
Operating Procedure Display
Example: To set the compensation amount for the [ e
X first axis to —0.015 mm LA L
Select the input to the first axis.

Lights
Press the number keys. " - 0 [
O 1 5 ron [ R R |

Lights
Press the Minus key. - 010 Y Y
+/ o D
Press the Preset key to complete the setting. [ P I A U
P o L A |

s The setting cannot be performed if a number key other than those specified for the linsar

compensation is pressed. )
= The arrow indicator lights during number input, and goes out when ihe _P_| key is pressed fo

confirm the number.



514 Setting the scaling

o After completing the operation in 5-1-3, depress the Axis selector key again 1o select the setting
mede for the scaling.

o Use the number keys and |E| key to set and change the scaling.

» The scaling is set at the factory to 1.000000.

Example
Operating Procedure Display
Select the input to the first axis. e o0 rT
X T 1
(Displayed for approx. 1 second)
T T
Bt g0 00 00 g0
Lights

| Deprass the number keys. = I l:

O =15 L
F—— Depress the Preset key to complete the T
P setting. O A |

» When the scaling function is used, a reduction or magnification count of any ratio can be performed
with respect to the actual movement distance, This compensates contraction of the resin during
mold manufacture, etc., enabling the product dimensions to be converied to the mold dimensions.

A setting of 0.100000 to 9.999999 can be made for each axis.
Display value = actual movement distance x n (n = scaling valus)

s The arrow indicator lights during number input, and goes out when the [#] key is pressed to

confirm the number.



5-1-5. Sefling offest value AY

» After completing 5-1-4, depress the Axis selector key for the offset valus AY setiing maode.

e Number keys and @ kay are used to set and change the offset valua AY.

e If the display unit has been replaced and thus the offset value AY has besn measured, AY may be
set in this procedure.

e The offset value AY is factory set to 0.0000mm.

Example
Operating Procedure Display
Example: To sat the offsst value AY to 10 mm. =y HgF
X 4 L g i fmm
Select the X-axis. REF lights
Lights
Depress the number keys. N Y i | \Bgsf
] mm
1 0 4 Ve = = = REF Flashes
) REF
Dspress the Preset key to complete the setting. IniEininlE ®
P 4 wUuuymm REF lights

e When AY is not yet measured, refer to "5-12. Offset Zero Point.” (See page 40.)
= Numbers that can be input vary according to the resolution.
Example: Inthe case of 0.0005 mm: —999.9985 to +999.2995
In the case of 0.01 mm:  —99999.99 to +99999.99
If the resolution is made finer after a large value is input with a coarse resolution, an averfiow alarm
display will result for the offset value AY.
» The arrow indicator lights and REF flashes during number input, and when the E key is pressed
to confirm the number the arrow indicator goes out and REF lights.

15



5-1-6. Absolute zero point clear control

» This control becomes necessary when the scale with built-in absolute zero point is replaced or
reinstalled. This control is usually not necessary when using the unit for the first time.

 When the scale with built-in absolute zero point is replaced, be sure to perform the following
controls in the setting mode as described in 5-1-5.

Operating Procedure Display
To set the absolute zero point offset amount CE [ - \ng;’
i | ] i
%f setting mode, press the Cancel key. [ . s
(Displayed for approx. 2 seconds)
- REF
Setting completed. " ', S ;'_-} 8 B S ?
2 MM REF lights.

REF flashes during absolute zero point clearance processing. When the processing ends, REF lights
steadily.



5-1-7. Setting of touch sensor radius

» Afier compieting 5-1-6 , depress the Axis selector key for the Touch sensor radius setting mode.

» Mumbsr keys and E key are used to set and change the touch sensor radius.

= The touch sensor radius is factory set to 5.0000 mm.

» Correct setting of the touch sensor radius makes correct display of the refarence point or
measuring range possible in the load or hold operation with the touch sensor,

o In the example below, the resclution is set to 0.0005 mm.

The touch sensor radius sstting can only be made for the input to the first axis.

Example: Input fo the first axis

Operating Procedurs Display

Example: Setting the radius to 10 mm. =¥ i i
15 Ad
Select the input to the first axis.

(Displayed for approx. 1 second)

Press the number keys. iy | l;i Imim

Lights
= 17
hs.,
. Press the Preset key
ﬂ io complete the sefting.
Ininininin
LR N
[Note |
The arrow indicator lights during number input, and goes out when the E] key is pressed to confirm
the number.

17



5-1-8.

Setting channels for wireles remote control

When using the LZ30 remote control unit, be sure to set the channel number on the display unit so
that it matches the channel number on the remote control unit.

Since the remote control unit is an optional accessory, read its own Instruction manual
carefully bafore proceeding to the following operation.

o After the operations in section 5-1-7 are completed, and when the axis selecior key is pressed,

“COJE --"or instead of “—~- ", the previously selected remote control channel, is
displayed, and the remote control unit channel number setting mode is set.
o Achannel between 0 to 15, from a total of 16 channels, can be selected. When " 34 - - "is

displayed, the remote conirol signal cannot be received.
= To set the remote control channel number, enter the same number as the channel number label
specified for the LZ30 remote control unit. The same channel number is used for X, Y and Z axes,
» Use the number keys and @ key to set and change the remote control channel number.

Follow the numerical sequence for operation.

Operating Procedure Display
Select the X-axis. Factory value
X =
e o -
Lights
Example: Setting channel 1. 9 T I S B
O 1 Lo, L
Depress the number keys.
i~ F ]
P Depress the Preset key to complete the S i
setting.nes)

» Wireless remote control setting applies to first axis input only.

o If the@key is depressed without setting a number, the unit will be unabie to receive remote
control signals (“C{JdE - - "Iisdisplayed).

s The arrow indicator lights during number input, and goes out when the [E| key is pressed to
confirm the number.



5-1-9. RS232C setting

After completing the seftings in 5-1-8, depress the Axis selsctor key again to select the seiting mode
for the RS232C.

The RS232C only sets the first axis,

Communication mede saiting

= P30 mode is the mode for our campany's P30 printer. The communication speed, parity and ather
items are set automatically. (Communication speed: 2400 dps, no parity, stop bits: 1, data length: 8)
Also, programs input/output is not possible.
If program input/output is to be performed, the COMP mode should be sat.

» COMP is the standard communication mode, andthe communication speed and other items balow
must be set.

= The following cannot be set in P30 mode.
The unit will return to the initial setting item (setting resolution).

Operating Procedure Display

Select the X-axis. e = [ S o
({Computer communication mode)

Depress the “0" and "+/-" keys to switch the - i
communication mode. (N ':’ [
P30 <=> COMP (Printer P30 output mode)
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Seiting the data format

o] [

Operating Procedure Display
Select the X-axis. - O oz
Deprass the *0" and "+/-" keys to switch the w L =
data output format mode. i RS =

XYZ: Continuous oulpul mode

ME@EE @@= =z @] o err]

K.Y.Z.: Mew line output mode

[X][@)[@](=]( = JlcAlLF]
(@) @][= [ o= JforlLe]
[Z][@)[@][= ][> JfcAlH]

: Display mode (I: INC, A: ABS)
: Unit (M: mm, 1:inch)

' Note'

: Display status (N: normal, D: double display)

» The data format during P30 mode is @@ .

: Data is signed zero-suppressed 7-digit data (Space when sign is positive)

The data is signed zero-suppressed 8-digit X-axis data (space when the sign is positive), and the

7th digit is not output.

» When statistical data processing is performed using our company's P30 or P40 printer, P30 mode
should be used. (Statistical processing can only be performed for the X-axis).
s lfonly X, Y, and Z-axis data s to be output, the P40 should be used in COMP mode. With the P30,
communication processing takes time, and therefore it cannot be used In COMP mode. Data
reception will become impossible partway, and data will be lost.
(In P30 mods, a delay time is included that accords with the communication processing time.)

/-

Communication speed ssiting
Operating Procedure Display

Select the X-axis. = % R i N
\ X ‘ ‘Cl ~ RN
': i Depreas the 0" kay. - | e =l s
O The communication speed increases. i [ e N |
Deoress the "++" key, == | L1
: The communication spead decreases. o ppt ¢ o o 20 O




Parity ssiting

Operating Procedurs Dlgplay
Selgct the X-axis. = ’q Do C
X i [ |
(No parity)
Depress the "0" key to increase the parity. i~ oo
0 o W
(Odd parity)
Depress the "+/-" kay 1o decrease the parity. [ [
74 - 2H E il ngl
B (Even parity)
Stop bit setting
Operating Procedure Display
Select the X-axis. - i
Depress the "0" or "+/-" key to swilch the stop - A
{ 0| { g J bit. J b 8
Data lengiih setiing
Operating Procedure Display
Select the X-axis. - 1 [
Depress the "0" or “+/-" key to swilch the data = (] 1
\ 0 or j_“..i length. U /

This completes all the initial setiings. When the Axis selector key Is pressed, resolution sefiing is

returned {o.

Perform Initial setlings In the same way for the other axes (Y, Z). First, press the Axis salactor key for

the axis for which you warit to make the seftings.
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After installation, connections and setting of the resolution have been complated, begin machining
as described in the procedure below.

Sst the Power Switch to On

Set the POWER switch to ON.

“§ 309" will be displayed.

4SO aY” or“Error"flashes inthe display, refer to “9. ALAM DISPLAY", When the display unitis
set to be operated with the remote control unit, the channel number of the remote control unit is
displayed following the "5 3 1 4" display.

BONY
& SSHH? @gﬁ%l
4 = [7 =%
o [sons | ] ||BEEeE
B a]
on E&gﬂ@

T—_ﬁ =
Power swiich
Hemote control channsl number

2 Luminance adjustment

To adjust the luminance, turn on the power as described in 1, and when “5 015" Is displayed,
depress the Axis selector key of the axis for which you wish to adjust the luminance. The arrow
indicator for that axis lights, and luminance can be adjusted in 16 steps with the “@" or ” " kay.

Example: X Axis
Operating Procedure Display

Select the X-axis. oS = My

X The arrow indicator lights. o O
The luminance increases every time this key is Bright
deprassed.
The luminance decreases every time this kay is Dark

yd depressed.




3 Depress the RESET key.
The first time the key of X-, Y-, or Z-axis is depressed after the poweris turned on, the previously
displayed value (before the power was turned off) is displayed. Afterthis, zerois displayed only for the
reset axes. The unitis setto Incremental mode when reset.

incremental mode

RESET key

BONY

@ 00083~ || Bhdde
® [ 5o0oo.- ||EHHeE

a0 ][&]
@[ 1234585m" E

3 =|@
(e

7
]
|
0

—a

L=} L=}

4 Start positioning.
When the machine table is moved, the displacement is displayed. The minus (—) sign appears
depending on the direction of movement of the table.

0} {00000
1] -S0000
E | 234585+~ o

=

Example: Displacement of 10 mm in the plus (+) direction on the X-axis
and 5 mm in the minus () direction on the Y-axis.

In the example, the resolution is set to .0005 mm.



The LH41series display unit is basically operated with keys in the following sequence:
Axis kay, data input, and Operation key.

Following Is an example of the basic key operations on X-axes.

See the following pages for details. Operaie the Y- and Z-axes in the same way.

Resst (2ero display)

:[ResET
Preset 1 X
Setting of datum point :I X

Absolute/incremental display selection :

X

Start of operation : Turn on the power switch,

RESET

Number keys (data input) P
L === 1 l

Mumbsr keys (data Input) 5
e

X

Touch Sensor (distance measurement):

Touch Sensor (datum plane establishment):

ST
A

X

N

— [Touch the workpiece — Counting starts.]

—= [Touch the workpiece — Dispiay is hald.]

For centering the workpiece:

Absolute zero point of scale (measurement from absolute zero polnt):

| F Depress the " F " key three times to select the absoluie zero point mode.

x Number keys (data input)
[ 24—

ssr/L — [Absolute zero point passed — Counting staris.]

]

Offset zero point

Recall

Halving displayed values

Cancel

=109 (=)

Absclute zero point of scale {(measurement to absoluie zero point):

L]

%)
s
For storing the hold value into memory : | X

F | Depress the" F " key three times to select the absolute zero point mode.

F I Depress the" F " key three times to select the absolute zero point mode.

[Absolute zero point passed — Display is held.]

—= [Zero point passed — Counting staris.]




1)

2

3

4)

When you have pressed the wrong axis selector key:

» To select the correct axis, press the corract axis sslector kay.

e To clear the axis selection mode, press the cancel key .

When you have pressed the wrong number key:

» Press the cancel key and axis selector key before entering the correct numerals. If you
have pressed the or E] key by mistaks, press the axis selector key bsfore entering the
correct numerals.

When LOAD key [%] or HOLD key [%] is depressed by mistake:

Depress the Axis selector key of the relevant axis and the Cancel key . and repeat the entry.

To cancal the hold:

Depress the Axis selector key of the held axis and the Cancel key |z| to return o the present

value display.

Machining by counting down to zero

Example: Counting down while moving from Poto P1.

Fo Ps P2
Fany Ty Pany
7 R 7
” L1 -l L2 -
L1=10.0
L2=10.0

In the display example balow, the resolution is set to 0.0005 mm.

Operating procedure Display
Positioning to Pi.
Select the X-axis. = ING
‘ x O g
Enter the value L.
1 0 [ ' 'ﬂi {55 e
1e_J, mm
To count up while moving from Po to Py, enter
-10.
Preset the input value. Y W)
P The ING Indicator lights. L L
Counting
Move the scale until "0" is displayed to reach P:.
Pa Ps
) i minlulninET
& 2 AL mm

25
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Plich-feed machining

Operating procedure

Display

Pasltioning to Pa.

P

Select the K-axis.

Press the Preset kay.
The INC indicator lights.

Move the scale until “0" Is displayed to reach Pz

Po P

Py fan
%) L7

L

ST I e
g 2 i mm

Counting

This display unit has two display modes: the absclute mode (ABS) in which the absolute distance
between the datum point and the spot position is displayed, and the incremental mode (INC) in which
the distance between the previous machining position and the spot position Is displayed with a reset
or preset operation.

Absolute mode display (ABS)

Datum point Reset

L

Incremenial mode display (INC)

Spot position

The canversion between the absolute mode (ABS) and incremental mode (INC) can be made by

pressing:

X

V Example: on X-axis
oo |

To rastors the original display mode, perform the same operation.




Setting datum point and display mode seleciion

Example: Counting down while moving from Pato Pr.

Fo P P2 Ps
& & :
--1—- -I-“l —— = - ——g——-b
lh=L=l=1.0
L=Lio+lasla=30
In the example below, the resolution is set to 0.005 mm,
Operating Procedure Display
Select the X-axis. = INC
X _______ m
‘0" input can be cmitted. ™~ N
O Ta give an offsat valus to the datum point, enter = 1, mm
| the offeet value instead of “0".
Press the datum point sefting key. The ABS ) o
ihﬁ indicator lights. ‘Ul T S
> LI L
Select the X-axis. AES
X S o e e e =M
 EC—
Enter the value L. ¢ e
‘] = (» mm
. ] To count up while moving from Po to Py, enter
g
Fress the presel key, Talninls .
P The INC mode is enterad. s p_ga i n—.mm
| — ¥
l Counting
Mave the scale until "0" Is displayed: P\ is the position where "0” is displayed.
Perform Pz and Pa positioning in the sama way. N .
LA mm
Po P
S =
To find the distance betwesn Po and Ps zt the end of Pi machining:
Select the X-axis.
X o 109¢
- e = o e e e T[T
| i 7 Press the display mode salector key. i il .
e Ths ABS indicator lights and the distance L
. between Py and P: is displayed.
To restore the Pravious mode:
| I Press tha same operation keys-again to raturn
: ‘ X ‘ to INE mods. - -
. The INC indicator is switched to. I
‘ = Lt Vi)




58. Mid-Point Calculation

When the INC mode display is sslected, the distance from the center value is displayed by halving
the displayed value.

In the example, the reselution is set to 0.0005 mm.

Operating procedure Display
It the ABS made display [s selacted, change it to T ielulnin f;a;)
— the INC mode before operating. P i dmm
e
The present value is displayed. W8 e
P L m

Select the X- axis. i i

o [x]
|
|
I
l
I
I
I
3
3

Prass the 1/2 key. COOImr e
Tha ING indicator lights. AL mm
|
l Courting
Mave the machining table uniil the display reads "0". et ol
This position is the center. L m
To make the cenier position the datum point, operate as follows.
X Select the X-axis. . mmmc
| T
“0" input can be omitted. ! I
0 {-’ LN mm ]
Press the datum point setting key. e Emimimln AHS
‘@é The ABS indicator lights. Lt mm

Caution is required, since the previously set datum point is canceled at this time.
Moreover, multiple datum points No. 1 e No, 9 also move in accordance with the
change of the datum point. (Ses the next section for multiple datum points.)




With datum point 0 as the reference, up to @ points can be stored in memory for each axis.

Example: Whan 3 datum points are to be set on the X-Y plane.

| &2

0| [

B

E

Y axis

(x| [ee] [Y] [ee
Setting datom point 1.

fom P
cinja
(X ]| [ee] [Y] [e
Setting datum points 2nd .

Select datum point 0 coordinates.

Set datum point 0 (Po).

Move the scale a distance of A2x1 and Afy1 on X and Y axes, respectively

Salect datum point 1 coordinates.

Set datum point 1 on X and Y axes.

A2 P2

Mx3

Alx1 P1
= fis)
= 9 >
3| 3 3

GZW Select datum point 0 coordinates.
J

Set the diplayed value to 0 for both the X and Y axes (datum point D).
The other steps are the same as for datum point 1.

P Is datum point O
P1 is datum point 1
P is datum point 2
Ps is datum point 3

P3

__/"B PO

X axis




Multiple datum point No. confirmation and modification can be performed with the following operation

procedure.

QOperating Procedure

Display

;"Bg

| A

Canceling the eonfirmation.

4

Confirming multiple datum point No.

The datum peoint No. is displayed.

The display returns to the original indication.

The ABS indicator flashes.

Flashas

N
C
C
i=
. ot

Present valus display

Changing multiple datum point No.

The datum point No. is displayed.

Enter the number you wish to chamge.

The prasent valus display Is returned to.
The ABS indicator flashes.

[y I
Fiz,
Lighis

- i'-i'__ :F
i

Flashes

PN e

i e

i
POt i
Present value display

ote

o The ABS/INC indicator flashes while multiple datum points are in use.

« When the daturn point is returned to 0, the indicator changes from flashing to steady illumination.
s The arrow indicator lights during number input, and goes out when the Functien seiting key is

pressed to confirm the number.



510. Touch Sensor (Option)

= Aftach the Touch Sensor on the main spindle of a milling machine, for example, and use it in
combination with the display unit.

« The feeler ball of the Touch Sensor is semi-fixed by a spring and its flexible construction can
absorb shock when pressed against the datum plans, which enables accurate datum point
detection without causing a defisction on the axis.

» The feeler ball, which has been forced aganist the workpiece, returns to the canter of ths axis whan
the workpiece is moved off.

= Move off the Touch Sensecr immediately from the workpiece when it touches the workpisce.

Do not bring the shaft into contact with the workpiece as doing so will decrease precision and may
cause damage.

= The Touch Sensor can operate only with an electroconductive workpiece. Check the workpisce
material before use.

| = T Connector to display unit

Faeler

Touch Sensor

~ Direction of movement
| Bring itinto conlact

Feeler (steel ball)

Workpiece

Corresponds to tool center, -~ Daturm point

Machine table




5-10-1.

Cautions

+ Before use, be sure to turn the steel ball with the fingers about the axis of the shaift 2 or 3 times both
clockwise and counterclockwise so that the steel ball rests properly on the end of the shaft.
If this not done, the rust-preventive grease between the steel ball and shaft might cause a
detection error.

1. Do not turn the steel ball more than 180° in either direction since a spring is connected fo It.
2. Do not pull the steel ball and let it spring back sharply against the end of the shaft,

Give a 180° turn
2 fo 3 times
{No more than 180%)

Shaft

% |

Spring

LRRVAR AR

s
‘i’:ﬁé\‘i\\\v

Steel ball

Dust cover

o Fixthe shank to the main spindle in such a way that the shank is not inclined against the axis of the
spindle, since inclination of the shank will cause errors in the measurement.

« For more precise positioning at the center of the workpiece: Touch the workpiece with the feeler
ball @. Then, move the touch sensor to the other side of the workpiece, rotate the shank holder of
the machine through 180° and then touch the workpiece @. Half the measured valus is the canter of
the workpiece.

Axis of spindle Axis of spindle
Center
L=
\ 1l
0 i1
\\ I ;‘ '.‘
) Lo
LA | TN Ty
N L
ot Rotate the shank holder of the machine
@ Workpiece @ through 180° and then touch the workplece.




« Thare are two ways to use theTouch Sensor; one Is for esiablishing the datum peint and the other
is for measuring a workpiece without destroying the datum point.

| Absolute mode (ABS) |

This Is a mode for establishing a datum point. A datum point can be established or a distancs from
the datum point can be measured by the LOAD/HOLD operation.

‘ Incremental mode (IMC) ‘

In this mode, a datum point can not be established.
Pitch measurement of a workpiece can be performed by the LOAD/HOLD operation without
destroying the datum point which has been already established,

» Depending on usags, sat the display mode to INC or ABS with display mode switching controls
before starting the actual controls,

= In the following examples , the resolution is 0.0005mm, and the feeler ball of the touch sensor Is
10mm across.

o f a load or hold operation has been aerronsously performed, depress the relevant Axis selector key
and the key to cancel the operation, and perform the load or hold opsration again.

» Be sura to touch the machine table with the touch sensor feeler ball gently. If the feeler ball touches
the table roughly, the feeler ball and the table may be damaged.

5-10-2. Specifications

Model TS-1034 | TS-1084 | TS-1104 | TS-2034 | TS-2054 | TS-210A | TS-303A | TS-305A | TS-3104
Sharkda. andlengh | Ses 0T L g 60 b,
Deatection diraction X, +Y
Fesler Steel ball, o 10 mm or Ste:_ai ball, #12.7 mm or _Stee! bail, @10 mm or

0.3937 In dia. 0.5 in dia. 0.3937 in dia.

Accuracy 0.002 mm or 0.0001 in 0.002 mm or 0.0001 in 0.002 mm or 0.0001 in
Cverall lengih 110 mm or 4.331 in 110 mm or 4.331 in 120 mm or 4.724 in
Cal g oo | i | e | mar | e | emer | e | e | e
Remarks The cable and the Touch Sensor itself are connecied/disconnecied through the connector.

5-10-3. Maintenance

If the senseris left unused for a long period, be sure to apply a rust-preventive. Especially, if the steel
ball or shank rusts, the accuracy will be affected.
Rust Veto Heavy by E. F. Houghton & CQ. is recommsnded as a rust preventive oil.

3 (]
wdnd
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5-10-4. Touch sensor operations

1) Setting of daturn point

Touch Sensor

Spindle
head

Shank

Feeler ball ) Direction of movement and polarity
Workpiece
Machine table — Datumn point @
Operatlng Procedure Display
Sealect the X-axis. - NG

Set the absolute moda (ABS).
{The spot position is displayed.)
The ABS indicator lights.

the datum point.
The arrow indicator flashes.

Select the X-axis again. > A
e o i o TNVRE),
Flashas
Depress the LOAD key to prepare for setling N I CImrrt s
A LS 0 mm

,__

- i
st

s

{

Contact —— | Workpiece

Bring the feeler of the Touch Sensor into
contact with the workpiece. Upon contact, the
buzzer sounds and counting starts. The LED
(LOAD) goes off.

Buzzer

]

I mininin 4
- = e

) Move the Touch Sensor. The position where
| the displayed value is “0" is the datum point. Counting
=54
‘L‘,;’_‘ r‘_.dl/ Datum point  Depress the in/mm selector switch, if
T necessary, to perform inch operation.
\
IOy es
L mm




2) Ceniering of workpiece

%=100 ; Direction of movement and polarity
Wor[lt:piace
]
Center
Operating Procedure Display
i 1 Salect the X-axis.
x = NG
- mm
] Set the absolute mode (ABS). TICIrrT e
V (The spot position Is displayed.) LA I I mm
i The ABS indicater lights.
X Select the X-axis again. -y ABS
= s e e, = T
Flashes
== Dapress the LOAD key. W g |
S% The arrow indicater flashes. - I
Touch the surface A of the workplece with the Buzzer
fesler of the Touch Sensor. On contact the e
AlD 4 Contact buzzer beeps and counting starts. y
The arrow indicater goes off.
[ 5 N ol ¥ i i I RS
DN
Select the X-axis.
Buzzer
Depraess the HOLD kay. 1t is ready for holding >:I
Counting

the display “2".
The arrow indicater goes off.

Move the Touch Sensor to touch the surface B.
On contact the buzzer beeps and the display is
held.

The arrow indicater lights.

(The arrow indicator flashes.)

Workpiece

Cantar

Depress the 1/2 key.

The HOLD mode Is released.

The value displayed hereupon is the distance
from the workpiece center C.

The arrow indicater goes off. It Is ready for
centering,

Move the Touch Sensor toward the workplece
cantar C.

The posltion where the displayed valus is "0" Is
he center

[ Counting
HITmImm e
L L mm
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3) inside and ouiside measurements of workplece

Inside measurement  Li=f+10mm

QCutside measurement L:=f—10mm é

Example: Li=100

6]

AL

Yy
A

£

S

S —

Note

£

L J [——— > @direction

Dirgction of movemeniand polarity

Make ollowing measuraments in millimeter operation.

Depress the in/mm selsctor key if necessary.

The display below shows the Inside measurement.

Operating Procedure

Select the X-axis.

Set the incremental rmode (INC).
{The spot position is displayed.)
The INC Indicater lights.

Select the X-axis again.

Flashes
ST Deapress the LOAD key. Itis ready for setting the v COonmr e
/ datumn point on the sicle A (side C). AT T mm
L The arrow indicater flashes.
Touch the side A (side C) with the feeler. On Buzzer
contact the buzzer beeps and counting staris.
C A The arrow indicater goes off. ,ﬁ COmmrT e
— — AL mm
- Before touching the side B (side D), select the Buzzer
5 *-axis and depress the HOLD key. w ——
It is ready for finding L (Ls).
STAR — ; : Flashes
/; The arrow indicater flashes. N lalslalnlalln
FLALOAS VT L) mim
Touch fhe side B (side D) of the workpiece with
I-DJ the fesler.
The buzzer beeps and the displayed value is
s C held, which is the value L (Ls).
l" B The arrow indicater lights.
Sslect X-axis again and depress the cancel IT33CT0MN e
key. The hold is canceled and the display will e 0 D em

show the present value.
The arrow indicater goes off.




e This function is valid in combination with a scale with built-in absolute zero point.
Once the distance L between the machining datum point and the absolute zero point of the scale
Is found, the machining datum point can be ralocated easily for repeated machining.

» When the unit is set to the detecting mode of the absolute zero point of the scale, the “ _1_" mark
and the ABS mark are displayed.

= If aload or hold operation has been erroneously performed, depress the relevant Axis selector key
and the E key 1o cancel the oparation, and perform the load or hold opsration again.

Fig.1 Scale with built-in absolute zero point and machine movement

Cutting tool

o Absolute zero point of scale

1
Workpiece
Magchine table
5] 5]
o] Q
v ! Absolute zero point
% mark
Scale with built-in absolute zero point Effective length mark {on both sides)
Pick-up head
Flg.2 Setting of datum point
L 5 1
ki T
3k i
! Across absolute 1 i
— :: >
zero point ‘
.'
Machining datum point Absolute zero point of scale Spot position

Flg.3 Relocation of datum point

Afier the absolute zero point is passed, move the cutiing tool back fo the machining datum peint.

< ]

(- kit (I

ei—
g |
e

<= ‘
|
M .Qk i

Machining datum point Absolute zero point of scale Spot position




Operation

s The display example shows the case where the resolution is set to 0.0005 mm.

» When operations are performed using remote contral, the Fﬂ operation can be execuied
by a single depression of the %/ key.

= The same applies in the case of RB232C commands.
Also, when an operation is performed using RS$232C commands, there is a command that
performs absolute zero point pracessing directly without setting the absolute zero point mode.

1) Setting of datum point

Operating Procedure Display
1 Select the X-axis.
| - NG
x — e s U]
- J
) ‘0" input can be omitted, '] e
(I
0 (% Lk ™ )
Depress the datum point setting key. i ABs
&S Ll L F L 1 e
e i o =i = REF
When the “F" key is pressed three times, the CY T nes @
F F F absolute zero point mode LED lighis. L )
Lights up
o i . REF
Select the X-axis again. 1 ABS g
The mark " _L_" ligths. i s e VT ‘
x ' ot Lights Lights up
Flashes EF
- Depress the HOLD kay. (Itis ready for holding s I ABs ‘B.f
START the displayed value of the distance L between i L
H the machining datum point and the absolule Flashes
zero point of scale.)
Absolute zeropoint mode LED and arrow
indicator flash.
. Buzzer
| | When the scale absolute zero point is passed, ~_,
L L | the buzzer sounds, the mark “_L." and the S :l
E!: ; arrow indicator light, and the display vaiue is -
<+ Across : held. The absolute zero point mode LED lights.
absolu{g —i=> Lights o REF
zaro point E Il g @
YT 34 ) rm '
SA) | Lights
- — ;
Machining datum  Absolute zera |
point point of scale 1
I Salect the X-axis. | HEF
i o iR
x | . l - wme smw  wme wmm s (T |_igh18
| Lt Ll Depress the HOLD key to relsase the HOLD
=) |y U mode. The spot position is dispiayed and the | (Example) o e o REF
v marks =" and " 4" go oul. (] aes @
st | ==> Here, the hold value is stored internally. S Lights
i | =
Absclute zzro ﬁEen this processing is performed with an
point of scale Spot position RS2320 command, "H" is replaced by “S",

Gt
oo



2) Relocation of datum point

Operating Frocedure Display
e . = : . REF
. Press the "F" key three times to set the absoluie CILOINCITT e ®
ﬂ— F F zero point mode. A0 mm
Set to the Absolute zero point mode. Lights
( Select the X-axis again.. REF
X The mark " L "ligths. I INC i}
Te— . -0 - - 00 Lights
Lights
Depress the LOAD key. Flashies £
SET ! BEE
/ “L=10.0000 mm/0.39370 in," the distance g (o i Vi i o BN o/
- between the rnachining datum point and the 4 HALI I L mm —
absolute zero point of scale, is dsiplayed, and ashes
the arrow and absolute zero point mode LED
flash.
As soon as the absolute zero point of scale is
passed, the buzzer beeps, counting starts, tha f>:| Buzzer
mark * 4. " and absolute zero point mode LED
lights up. The position where the displayed value )
| is "0" is the datum point. Counting staris
|
After the absolute zero point is passad,
move the cutting tool back to the machining
datum point.
REF
FHIIIeir e @
Absolute zero L i mm L
: ghis
point of scale
Maghining Spot position
datum point




The offset zero point function is to set the distance (offset value) between the absolute zero point of
scale and the datum plane of the machina table in the display unit beforehand, which makes zero point
setting on a boring machine and the like easy and effective.

Also notice that, in the offset zero point function, the memorized L value in the datum point setting is
changed to the offset value AY.

On the other hand, when L is stored into memory when setting the datum point, the offset value AY is
changed to L.

Measurement of offset Value

Using the Teuch Sensor (option), measure the distance AY (offset valug) batween the absolute zero
point of tha scale and the datum plane of the machine table.

This is the most suitable method for obtaining a high-accuracy offset value without damaging the
machine table surface.

This section describes the method which uses our Touch Sensor. See page 5 for Touch Sensor
connection and page 33 for the specifications. Measuring examples are shown below.

Notes on measuremant
Do not bring the machine spindle directly into contact with the machine table surface for
measurement, as this may cause damage to the spindle and the table surface.

Examipie: Y-axis maching on the horizontal boring machine

Direction of movement

@ Y-axis scale

K-axis scale
Machine table %\\

ez

Z-axis scaie
— Machine spindle
Pick-up head + = Feeler ball {z10f0.§£!" dia.)
- Spot position
Y-axis scale = Movement
-3 (Y-axis)
. P b b The display is held on passage of
Absolute zero point of scale | B O e cipray | edlidag s bl
P L _"—_E-_.L,J =" 4 g || absolute zero point.
il =
- >
i <3 Datum plane to be teuched carefully
Datum plane setting i L T % o
—— SN — =
P 2 ,---'r =
o == ] Machine table




512-1.

Measurement of the offset value AY

| Note!

s Inthe example shown below, the resolution is sat to 0.0005 mm.

» When operations are performed using rernote conirol, the operation ¢an be executed

by a single depression of the key.

o The sams applies In the case of R8232C commands.

Also, when an opsration is performed using RS232C commands, there is a command that

performs absolute zero point processing directly without setting the absolute zaro point mode,

Operating Procedure

Display

N 3]

Select ths Y-axis,

If it s In the INC mode, switch to the ABS mode.

Deprass the LOAD key.
The arrow indicator flashes.

= ABS

= o= e = = = == M

Flashes

Pt aininly]
5.:_.: L dmm

Touch the machine
tabie carafully.

r

Machine tabis

Seiting of
datum plane

On contact of the feeler io the machine iable,
the buzzer beeps and the counting starts at the
loaded display value.

When the fseler touches the machining table,
the buzzer sounds and the counting staris from
ihe loaded display value.

The arrow Indicator Is off.

F

Tl
T

Depress the “F" key three times to set the
absolute zero point mode.,
Set to the absolute zero point mode.

(4]

Select the Y-axis.
The mark * L. " lights up.

Depress the HOLD key. The ‘=" mark and
absolute zero point mode LED flash.

{It is ready for holding the value of the distance
AY to the absolute zero point of scale)

MNote

102.4070 mm
or
4.03424 in

Offset value AY

Move the machine spindle and make it pass

over the absolute zero point of the scale. The

buzzer beeps, the mark “_L." and the arrow
indicator light and the ofiset value AY is held.

The absolute zero point mode LED also light.

# By storing the held offset value AY in memory,
AY can be set easily when the display unit is
replaced. Refer to "5-1-5. Setiing offset value
AY.

Buzzer
&

Counting starts

Buzzer

“BER
3

Flashes

<]

7]
NG

Salact the Y-axis.

Deprass the HOLD key.

The mark “ __" and arrow indicator go out, the
held display is releasad, and the spot position is
displayed. At this ime, the hold value is siored
internally.

&Een this processing is performed with an
RS232C command, “H" is replaced by "S".

Display of Spot pesition

{: i~ REF
ABS L]
J"- mim Lighi_s

..__

-
= |
e

iy
!
g U7

REF
! in ass P
Lights

=
U
I o
L)
(=
.|

-

I

o

i
<
Ll
“J
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5-12-2. Operation of offset zero point

the example shown below, the resolution is set to 0.0005 mm,

The following is an sxample of Y-axis operation. For X-, Z-axis, perform the same key operation for

sach axis.
Operating Procedurs Display
= " REF
Depress the "F" key thres times to set the ImEmim il ] ifie @
F F F absolute zero point mode. LS mm
Set to the Absolute zero point mode. Lights
P Select the Y-axis. 7 REF
Y The mark * L. lights up. T e - N ®
Lights
= Flashes
Depress the LOAD key. EE
SE[/ P / = ;ﬁc‘is_gr”n“u“’i o @
L The offset value AY in the display unit is 4+ L. S mm Eiaches
displayed.
The offset value AY stored in the display unitis
displayed.
The arrow indicator and Absolute zero point
mode LED.
gy 00 When the machine spindle is moved Buzzer
o Machine spindle in the + direction along the Y-axis,
Cutting tool and the absolute zero point of the J‘E!
‘Lf—i_ Spot position ~ scale is passed, the buzzer sounds,
3 the " _L_" count is started, and the
spot position is displayed. The mark Gounting staits
® * 1 "and arrow indicator go out. The "9
Absolute zero absolute zero point mode LED lights.
point of scale Accross absolute zero point
- Along Y-axis
s P
r )
=2t b=t
B ==== I
| Machine table
1O Of
~ Next, move the machine spindle
toward the (-) side along the Y-axis.
wwwww . Theposition whare the displayed
e Along Y-axis  valueis"0"isthe machine zero point.
I
] et 4 1
| S O L [ REF
B aininlnini
sl Be carefull not to hit the machine Ly Lights
= table with the tool when moving the
N h &) machine spindle inthe (-} direction.

—urh Machine zero point
:}_l_pﬂﬁhdachme table

I
Do net hit the table with the tool.

lel ¢




When RS232C inputioutput is used, the following input/output operations are possible.

* Display data output

* Basic key operation input

* Program data input/output (see 5-14-7 Inputtin and outputting the program via the RS232C".

5-13-1. Display data output

I the @ key Is pressed when the present values are displayed, the displayad data is output to the
RS232C in accordance with the format specified in the initial settings.

Operating Procedure Display

(Present vaiuss displayed)

Press the Preset key.
n (Present values displayed) Data

output

i the @ key is pressed consecutively, it should be released for one second or longer, Data will not
be output if it is pressed within one second.

In computer communication mode

Continuous output mode

@)@)=]{e (=¥ )@@= o ][sm=] Z][@) @] (=] (oo e 7]
N:v:v line output mode

[X][@l[@][= ][ o= JA[LF]
[)[@)(@][=] o= J[cr[Lr]
[z][@)[@)(=](>=JfeAl[r]

The data is signed zero-suppressed 7-digit data (space when sign is positive)
- Display status (N: normal, D: double display)
 Display mode (I: INC, A: ABS)

: Unit (M: mm, 1: Inch)

In the case of twe axes, there Is no Z-axis data.

in P30 mode

The [_®= | is signed zero-supprassed 6-digit X-axis data (space when the sign is positive), and the
7th digit is not output.
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5-13-2. Basic key operation input

Basic key operatioris can be input as RS282C commands.
Remote operations are possible via RS232C. Program, bolt hole circle, and similar application
functions and initial settings cannot be performed with RS232C.

Description of input commands ({-axds example)

Resst (display zero): @
Datumm point setting:
ABS display setting:

Ensurs that numbers are set
e e
Tern mansar g ] e et e
Touch sensor hold: et sy,
Touch sensor hold 1/2: @ gf;’,:;?enﬁgff seling
St e 2ava poiyoad (% [oe] [ L) GA[LF) —
Scale absolute zero point hold:
Scale absolute zero point hold value save:
Scale absolute zero point load (offset zero point):
Display value (INC) 1/2: [D][cR|[LF]
Preset value recall: [x][a]
e XcleAl
X-axis data request: [x][ r ) [cR][LF]

When data is requested, the data is output in the form [ x][®@](@][ bata](cH[LF].

The data is signed zero-suppressed 7-digit data (space when the sign Is positive).

(1) and @ are as described in the previous section.



Example of correct setiing with 0.005 mm resolution
OK, since least significant digit is 5
LB MR L

OK, since there is no overflow in 4 digits before decimal point

L)) E LI EE RS

OK, sinca there is no overflow, and resolution is appropriate

Lo (P ieAller]
EEILE] P A

Example of incorrect sefting with 0.005 mm resolution
NG, since least significant digit is 1 rather than 5
AL R ] A
NG, since there is overflow in 5 digits before decimal point

B O OROEN B R

» Processing can be performed in the same way for the [v| and [7 | axes if [x | Is raplaced with ¥ or Z.
s If data is required for all axes, the following applies.

[ ]ferl(iA or [A]feAr]

When data is requested for all axes, the data is output in the same format as when the [E key is
pressed.
(In P30 mode, only X-axis data is output.)

» Absolute zero pointtouch sensor mode swiiching is as follows.

(FleallA

The above command and data exchanges are possible. See the next section for ASCII codes.
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513-3. Program data input/output codes

Character ASCll codes handled by the LH41 ara shown below.

Operation Corresponding ASCIl Operation Corresponding ASCH
0 0 ($30) Store S ($53)
1 1 ($31) Presat value recall €& Q (351)
2 2 ($32) Load with touch sensor I {$6C)
3 3 ($33) Hold with touch sensor h (368)
@ 4 4 ($34) Lo.ad at absolute zsero L ($4C)
3 point
E ’ ol e Hold at absolute zero
& 6 6 ($36) ooint i (948
7 7 (%37) 1/2 D ($44)
f 8 ($38) X-axis resst x  ($78)
9 9 ($39) Y-axis reset y  ($79)
< ($2E) Z-axls reset z ($7A)
_g $ +  ($2B) Each axis data request o ($72)
§ - - ($2D) X-axis selection X ($58)
Preset P ($50) Y-axis selection Y ($59)
Daturn point setting M ($4D) Z-axis selection Z  ($5A)
ABS display A ($41) Absolute zero point/
touch sensor mede F o ($46)
INC display 1 ($49) swiiching
Cancel C  ($43) All axes data request #1($23) and R ($52)

As command delimiters, transmitted and received delimiters are CR (80D) and LF (50A),
When commands are sent, they should be delimited by delimiters.

Transmission example:




PRG F‘SF Press the
H

BH
O (@]
= = Press the

Press the

key once .... Bolt hole circle mode is selected (BH lights up).
key twice ..., Program mode is selected (PRG lights up).

key threa times .... Absolute zero point detection mode is selected (REF lights up).
key four times .... Touch sensor mode is selected (all LEDs go off).

Press the
LH41 mode state transition diagram

Mode state transitions resulting from LH41 kay operations are shown below.

Power on

Key
F - ‘l/ - Dﬂd mode

Prog

Kay

=| Touch sensor mode

e
-

—_—
-

Absolute zero point '

key afier mode

\ \ confirmation
. (suspension)
1 RS232C "
command
or Key h
Hemo!le i after mode
. trlgey cunﬁrma_tlon
(suspension) \

[El Key i

ram funetion mode

Bolt hole circle mode
{confirm mode with
key)

Key

\

Program mode

L#Key confirmation

Mirror Image function
mode (conflrm modse

with key)

detectlion mode < [T RETESEEE :
‘ lmmepmmmmoos .
I
|
I
Key : - e |
(suspension) :
- - - N I
:
I
---------------------------------------------- o
| 1 ul
I ¥
! Program execution @ Key | Input/edit mode
1 mode (confirm mode = | (confirm mode with
| —_
] ith [T | ke ki
| w V) ey)
I
I
1

Playback program
mode (confirm mode

with kay)




5-14-1. Program mode selection

There are three program modes: input/edit mode “E 4 | 7", playback program mode “P{ 4Y", and
program execution mode “E YEL ". Before starting operations, you should select the mode and
then perform the respective operations.

Operating Procedure Display
Press the "F" key twice to selsct the BH  \PAG  REF
program mode. B ECJ' l' -l, Q * =
The RS ade LED bgrits: (Input/edit mode) Flashes
Press the “0" key to advance the mode. BH  \PRG  REF
i ]
(Playback program mode) Flashes
Press the “+/-" key to restore the mode. i s BH  PRG  REF
e Uy 0 ® 0
i cHEL
(Program execution mode) Flashes
Press the Function setting key to set the BH PHG-  REF
55" mode. ,"_: l:" ,’ -: o ® o
L The arrow indicator goes out. Flashes

8H PRG REF
n o ! 3 o) £ o

When each mode is entered, the previous program No. is displayed. ‘ Lights
BH i REF

i~ f o {’.@

..
.
e
(N}
.
0
Oy

When starting the No.1 program, press the
1 SEI'/ “1" key and Function seiting key. = O
L Flashes

[ ]
VIO, O 3 ©]
Lights
—————————————————————————— O —— — o ——
i =
P When not changing the program No. i~ T %" ‘ ;G HSF
/ Press the Function setting key. [ A
L Lights

\U/ After approx. 2 seconds Lights

s If the datum poinis are not set, (0" is displayed), set them as

necessary.
i } BH PRG REF
» Not necessary in the input/edit mode. All 0's are entered. O e 3 s S
L ) mm
Lights
MM s
LA IS mm

T N Y T e
(The operations for each made follow ) Lt mm




—

514-2. Program input/edit mode operations

Select the program input/edit mode.

KT aBs
LA L mm

Operating Procedurs Display
[I] Preset value program Input
BH  PRG  REF
IuEnimin
X l ‘ 1110 = l LU 0 ® 0
L) =Y o Fiashes
Y 2 0 P LA L mm
_J ] 1Ty
r:] E ____. j — mmm.
. = _ Bcl)-l PgG HSF
& X, Y, Z preset data is stored as incremental positioning daia. L
Program Ng, 1: X« —10.000/Y+ —20.000/Z« -30.000 Lights
——————————————————————— \U/ After approx. 1 second —— —— = =— —
- BH PRG  REF
I
' rCLL? o
Lights
U After approx. 1 second
BH Pl REF
IR C
U © ® 0O
PO e Flashes
LI gL 000 mm
1T
LA mm
] ) BH  PMG  AEF
S B e o i -
, X 0 ‘é— CuUdmm | © ® 0
— i Y- Flashes
I Y 5 { é_s_ i mm
— IFTIrm ass
E T E —
S
= - BH PRG REF
ST X, Y, Z preset data is stored as absolute positioning data. [y © ® ©
/f Prograrn No. 2: Xe —20.000/Y« —5.000/Z« —10.000 Lights
——————————————————————— U After approx. 1 second - — — — — —|
BH PRG REF
In the program input/edit mode, incremental positioning data and [N | O ® ©
absolute positioning data can be selected and stored. Ligits
Lign
U After approx. 1 second
BH PHG
alaln i ‘i" o
LD mm
FIFICe Ass Flashes
LI mm
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9]

[

Operating Procedure Display
End (termination) input = BH  PMG  REF
/ [: . - ] Q -] O
7 (i
s kil L Flashes
SET tore End.
L - . BH PRG REF
Cro @) ® 0]
Program No. 3: [End]
Lights
| e e e e o et e e U After approx. 1 second - — —— — — —
Displays the present values. BH PRG REF
(Program mode end) ) (@] O O
Present valua display
o
s Input End in the final pregram step.
o The maximum number of program steps is 480. (No. 1to No. 480}
[If} Program gonfirmatlon/amendment
When di fr : BH PRG REF
(When displayed from No. 1) :1“:‘ : ‘ o ® o
When the "0" key is pressed, the step ' _
n advances. l Lights
BH PRG REF
[ | (o) » O
U Y
Lights
U After approx. 1 second
BH PRG REF
T Aesl o 9 O
AL mm
C Mt s Hahts
AP I mm
=TI aBs
L mm
When the “+/-" key is pressed, the step pe= ' j aH PRG REF
—1/_ returns. I, (@] [ ] (o]
‘ Lights
a
When making an amendment, display the No. of the program to be —
amended, and perform input again using operating procedure [l ]. \U/ Aflorapprox. 1 5860
] BH PRG REF
Ininigin s | 0 & (@]
PG mm
2T ABS Lights
o it mm |
ST TN ARS
| T mm |




5-14-3. Playback program mode operations

Selact the playback program mods.

Operating Procedure Display
Move the playback program operation scals. (
210 mm g I ING Bg \Eg@ HSF
Y 20 mim FEILIL DI mm
Z: 30 mm :i'-' e e Flashes
oL i mm
3 [ i N S
L LS00 mm
Store the data. BH PRG REF
SET/ Program No. 1: X« ~10.000/Y ~20.000/Z¢- —30.000 o ¢ o ® O
L ;
Lights
__________________________ U Afterapprox. 1 second __ __ |
BH PRG REF
i =
o W e 0
Lights
U After approx. 1 second
BH  Phe  ReF
InEninin
U™ ¢ ® 0
Eininlnln i Flashes
90 mm
:.) Y i
=S AT AL mm
[ BH -PRG  AEF
TNy s
JUUUDem | © ® 0
J2C TN aes Flashes
L AP mm
Move the scale again 3 ,f_-,' 8 S G mmm
X:20 mm =
Y: 5mm
8 BH PRG AEF
= :’: o ‘:i o) ? 0
// Store the data. - Lights
L Program No. 2: X« —30.000/Y« —25.000/Z —30.000
_________________________ U/ After approx. 1 second . — — — —
BH PRG REF
In the playback program meds, absolute data is stored. = 3 o ® o
Lights
U Atter approx. 1 second
BH ) REF
VI s o 43.(} o
LI L mm
Flashe
S VT Ass e
= L mm
T Aes
it mm
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Operating Procedure

End (terrnination) input

Store End.

program No. 3: [End]

_-.——__.——_.—..—.-_-..__-.___._.-__-.—_———_—_

Displays the present values.
(Program mode and)

Note
Input End in the final program step.

[y ]
=

End

mo

Display

pH  PAG  REF
i?. @)

Flashes
BH PRG REF
®] [ ] O




B

514-4. Program execution

Select the program execution mode.

Operating Procadure Dizplay
START, Call the program. [ i~ 1 EOH "E:g@ RCE)F
H Prc,
Flashes
\U/ After approx. 2 seconds
Move the scals so that the X, Y and Z axes BH PHRG-  REF
display *0". - AN e (@) D @]
An arrow indicator appears on the movad N mm
axis. (mEnInlN]
When the value approaches "0", the arrow = = E L ga_pis mmwc i
indicator flashes. When the value is equal 2 AAOn
to 0", the arrow indicator goss out. | (=  — _i il ING
(Determination of equality to "0" is within 8 <L L L m
counts.)
BH PRG AEF
S 8 8 S ING ®] @ O
s If the scals is moved at high speed, the arrow indicator may not go out . m
even though 0" Is passed. U T i BN Liahts
o See 5-14-8 for the range In which the arrow indicator starts fo flash. AP AP mm s
[l A
P800 mm
START, Call the program. P %4 ~{’3(} HSF
Y i,
Flashes
\U, After approx. 2 seconds
Move the scale so that the X, Y and Z axes [_' = e BC*; NPgG' F‘SF
display "0". CLI o™
= [ iy B
I mm Flusieg
R Y T
LA 08f mm
BH PRG REF
FIMOm O ] O
LA LS mm
(Y Ein e ;
LI mm Lights
Nm
LA L0 mm
Call the program. = BH PAG  REF
ST i
2’ 1 g 3 @ ¥ -
Flashes
U After approx. 2 seconds
End of the program. = ' BH PRG REF
Cro 9 ® ©
Lights
Prass the Cancel key to and the program. ?;‘ f’g-? ‘-?SF
////1 Prasent value display
Off
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5-14-5. Other operations and displays

(INC).

Operating Procedure Display
Input program End in the inpul/edit mode or BH PRG REF
SET putprog p — !
M= O
playback mode. b = O ®
Lights
If the Cancel key is pressed when End or == BH PRG REF
FULL is displayed, the program mode is L" S:?E’mmwc (@) O 0
y canceled and the display shows the == Off
Y present values (INC). MOrT e _
308 mm
YT e
L0098 80 mm
If End is stored in the memaory in the 8H PRG REF
ST? program execution mode, End is displayed f: ] C‘l ®) ® 0
H when the Excecute key is pressed. - Lights
If storage is attempted when the program - BH PRG AEF
SiT/ memory is full In the program input/edit ,;— L,'L ,' O ® O
L mode or playback program mode, FULL is - LinFits
displayed. -9
To cancel the program mode during an BH PRG REF
operation, press the "F" key. ;:, i~ E ,';i ,‘_-_' @) o 0
The display shows the present values off




5-146. Mirror image function

The data for each axis can be reversed with the mirror image unction. Mirror image machining can

be executed by revarsing the program data.

— Operating Procedure Display
Setting and conflrmation
Select the program execution mode. ' BH PRG REF
-/}-/ li the “+/-" key is pressed whan the data for X =3 O ® o
- sach axis is displayed, the present status
will be displayed. Y _{
(Perform this operation before pressing the
==l @ key.) Z 4
Press the Cancel key, and the confirmation
% display will be cancelad.
Aeverse the X-axis
—
: Select the X-axis. ' BH PRG REF
X Depressing the “X" key once reverses the X i ® O
K-axis.
Depressing the "X" key again raturns the X- Y |
axis to normal. i
SET Press the Function setling key to end the
setting.
L
START. Press the Execute key to execute the mirror image operation.
/H Y-axis
The X-axis of the The program data is
program is reversed. normal.
X-axis
The X- and Y-axes of the The Y-axis of the
program are revarsed. program is reversed.
=

Mirror image data is lost when the power is tumed off. It should be set before use after the power is
turned on. As the settings remain while power is on after settings have been made, you should
confirm the previous settings before use when running a program.
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5-14-7. Inputting and outputting the program via the RS232C

Program data can be exchanged via the RS232C by using a personal computer or our company’s
NF12. Prepared programs can be sent to and stored in a personal computer or the MF12, and
programs created on & personal computer can ba received and executsd.

The communication format should be selected in the initial settings. Program input/ouput is not
possible if the RS232C is in P30 mode. See "8. RS232C Input and Output” for connection details,
including the connector pin configuration.

Select the program input/edit mode.

Operating Procedure Display l
Sat and confirm the program transfer mode. X e o ’;“ 1 1351 Pge RSF
Press the Preset key. LT are
Perform this operation while the program Y ImiN B Lights
No. is being displayed. [
L |
BH PRG REF
Press the Cancel key, and the program f_x ,'S SSBSmmLNC © 3 O
% transfer mode is canceled. ’ Lt
This key can be pressed at any time other | | Yf C' I e 9
than during communication. LIS mm
(The program input/edil mode is returned
© L
—
Set the data formal. 1 —- | BH PgG HSF
= d
i X NI H [ o
Select the X-axis. Lights
X Y i e
|
BH PRG REF
X= S o ® O
Switch the data format with the '0" and "+/-' v e
+ keys. Lights
7~ Normal <=> NF12 Y oy
Set Input or output. P =] BCI; PgG RCE)F
el A x ll{_ll"'l_llq!_
elect the Y-axis. .
L
Y Y- M 2
g !
- BH PRG REF
| A no-z8 |8 & ©
Switch between input and output with the el i
4 0" and “+/-" keys. Lights
@ ~ QuT <= IN Y~ '1 :-'l' ’




y's
nd

ot
its,

=== .
Operating Procedurs

Confirming the seftings

SET Press the Function setting key after the
/E settings are completed.

< |

BH PRG REF
O 2 O
l-ights

Startlng the communication

START, Press the Execute kay.
H

BH PRG REF

Lights

Interrupting the communication

BH PRG  REF
O B 0

>
g
1
.
al

Press the Cancel key.
(The communication is simply interrupted, Y i~
and the mode does not change. The

(Displayed for approx. 2

Lights

program transfer mode is retained.) saconds)
Data format error = BH PRG
If the data format is wrong, a format error will result. Check the data, and [ X }: X ;_— - O ®
start the communication over again. Lights
Y [~
T ]
Finishing the communication - P BH PRG
After finishing the communication, return from the transfer mode by X g | O ®
pressing the [Z] key (Cancel key). Lights

input and output format

For the NF12:
For NORMAL:

[N ](0] (L ] (] [rumer]for] s for [LF]
I 2 5 3
LI IE 2] o o] ] o ]
(M) E N e)eAe

#: Program number, Unit: in/mm, and $$; INC/ABS
The end of input is identified by “END" or “%" (for the NF12).
If output mode is interrupted, “%" will be output in NF12 mode.




5-148. Arrow indicator flashing range when program is executed

The range in which the arrow indicator starts flashing when the display value approaches “0" duri
program execution or bolt hole circle execution depends on the resolution.

(mm/inch)

Arrow Indicator

Resolufion Flashing Range

0.0005/0.00002 | Approx. + 0.8000/+ 0.03150

0.001/0.00005 | Approx. + 2.000/+ 0.07875

0.005/0.0001 Approx. + B.000/+ 0.3150

0.01/0.0005 Approx. +20.00/+ 0.7875




ng

When the bolt hole circle function is used, holes can easily be made on the same circumference on
the X-Y plane simply by inputting the diameter, number of divisions, and starting angle.

Operating Procedure Display
Press the F key to select the B.H mode. T \EH/ PRG REF
F o I U i ey ® 2 ©
Flashes
prs Press the Function setting key to set the
/ B.H data input mode.
L
For a diameter of 10.020 mm T BH PRG REF
[ Press the number keys. [ Y o e 0 @
Press the Preset key.
P Taiuinin
T L mm
For a dlvislon number of 100 T BH PRG REF
Prass the number keys. I TN ® e ©
{ 10 } 0 Lights
Press the Preset key. - -
Maximum 360 divisions, corresponding to J iz
ﬂ éao'.} ponding Uy -{J.I_!
For a starting angle of 45°
Press the number keys.
Press the Preset key.
{0° to 359.9°, in 0.1° units)
Press the Execute key o start the B.H BH PRG REF
ey T e saile M i_ mm s O 0
H ey i
Lights
Align the scale position with the center of
the circle before starting.
The position of the No. 1 hole is displayed.
The bolt hole circle mode LED flashes. Move the X- and Y-axis scales
80 that the display becomes “0". \U/ After approx. 2 seconds
An arrow indicator appears on the moved axis. )
When the value approaches "0", the arrow indicator flashes. [ Y e ] \Bi, PRG  REF
When the value is equal to "0", the arrow indicator goes out. = = .05 e ® © ©
_ Scac Flashes
» Ifthe scale Is moved at high speed, the arrow indicator may not go out i 5 = mm
aven though “0" Is passed. = e
» See 5-14-8 for the range in which the arrow indicator staris to flash. rrrie
¢ = LI L L mm
Press the Execute key. BH PRG REF
gry The posit A eIl ® 0 e
position of the No. 2 hole s displayed. ! -
LA U mm .
winlnln Lge
L L mm
I mrnr [
Lt mm
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Operating Procedura Display
Cancel B.H mode : BH PRG REF
b N 0 0 0
The PRG, B.H and REF-LEDs all go out. [ iy
The display returns to the present values.
End B.H mode — BH PRG REF
. , ... o o O o
After processing of the last hole is finished, gl

4

press the Execute key o End the
operation.

If an operation is performed when End is
displayed, the display will return to the
present values.
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When power is switched to OFF, the display value and preset data valuss are automatically held in
memery. Because of this function, it is possible to interrupt operation and switch the power OFF or
aven sustain a sudden power outage without losing data. Restoring data is thus greatly simplified.

Interrupting the operation
1 Lock the Machine.
Befors interrupting the operation, be sure o lock the machine. Otherwise, LOCK
correct restoration of the displayed valus may be impossible. o
2 Set the POWER Switch to OFF. ?@?
Data will ba retained at the point the power is switched OFF.

If the machine table is moved after the power is switched OFF, the table movement Is not tracked and
when power is restored, the table position will not agree with the stored data which is displayed
automatically.

Resuming operation

1 Set the POWER Switeh to OM.
o Normal Restart

SONY is displayed. Sony

Pugh key. (@

Display of data at the time cAOnn
POWER was switched OFF. Uy |

<

Prepare to restart work.

» When the stored data is erroneous

SNz -
SONY fiashes. £ 53”5 _
A T

Fush key.

Display is cleared. L 1'-'.8 G 8 Q

2 Unlock the Machine and Resume Operation



6. LINEAR COMPENSATION

Generally a machine tool has its inherent geometric error.

For example, with a knee type milling machine, the knee is slightly tilted as the table moves and the
horizontal component of this inclination is added to the scale displacement as an error. When the
displayed value is obtained by

Scale readingJ + |Errorcompensation]-h Displayed value

corresponding to the actual displacement, the mechanical error is compensated and the more
accurate display is obtained for the actual displacement of the machine table, thus attaining more
accurate machining.

The unit is factory-set so that the linear compensation function does not work.

The error compensation is made by adding or subtracting a compensation amount to or from the
scale reading for every given table gisplacement.

Notes on the setting

1) The compensation amounts in Table below apply to a displacement of 1m for the millimeter
operation and 1" for the inch operation. Be sure to set the compensation amount in the relevant
operation. Precision machining and accurate measurement are not possible if a wrong
compensation amunt is set.

2) For a compensation amount not listed in the table, set the closest value,

3) Regarding the polarity, select a positive (+) compensation when the displayed value is smaller
than the actual length and a negative (-) compensation when the displayed value is greaier.



Linear compensation amount
Select any compensation amount per meter (or perinch) referring to the following table.
When initializing the compensation amount, its least significant three digits will be displayed. Select
an appropriate value from the table.

Compensation amount Initial setting display
Per meter Per inch (inches)
No compensation
0 0 LC Q00
0.002 mm 0.000002" le 002
0.004 mm 0.000004" LC 004
0.006 mm 0.000006" LC 006
0.008 mm 0.000008" LG 008
0.010 mm 0.000010" LG 010
Plus (+) setting
0.015 mm 0.000015" LC 015
0.020 mm 0.000020" LC 020
| § |
(0.005 mm step) (0.000005" step) I'e (005 step)
! § !
0.600 mm 0.000600" LC 800
—-0.002 mm —-0.000002" LC —-002
—-0.004 mm -0.000004" LG ~(004
—0.006 mm —0.000006" LC =006
-0.008 mm —0.000008" LC -00a
—0.010 mm —0.000010" LS =010
Minus (-) setting
—0.015 mm —0.000015" LC —015
~0.020 mm -0.000020" LG -020
| 7 \
(0.005 mm step) {0.000005" step) LC (005 step)
} § )
L ~0.600 mm ~0.000600" L —800

» When the error characteristics of the machine ara known, select the most suitabls compensation
amount from the table, and perform setting of addition or subtraction referring to "5-1-3. Setting
linear compensation.”

» When the error characteristics of the machine are unknown, measure the error 1o be compensated
according to the method described in 6-2. and select an appropriate compensation amount from
the table. Set the selected amount according to *5-1-3, Setting linear compeansation.”
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The following applies when the resolution is 0.0005mm (0.00002").

1 Place a block gauge @ on the machine table until the block gauge (& assumes the same
temperature as the machine table. Then touch the surface B of the block gauge @& with a block

gauge ®.

Example: L =250 mm (L = 9.84250 inch)

Block gauge (& Block gauge @
Surface B

\\ N "

| {

Machine table

Contact block s ] s
gauges & and ®. ’

2 Touch the surface A of the block gauge @ with the probe of an electric micrometer or dial gauge and
move the machine table until the meter of the micrometer or the dial gauge reads “0", where the

datumn point is obtained. Simultaneously reset the display unit.

S‘ U,‘:,‘SS j (mm display)

{inch display)

key

Electric micrometer
Spindle head

Block gauge ®

/ Block gauge

J © Touch
7
‘ Machine table Surface A

I T
Direction of movement ———®
@ Move it until the meter reads "0".




e L TR

3 Next, move the table away from the probe and remove the block gauge @, mave the machine table
again, touch the surface C of the block gauge ® with the probe of the electric micrometer or dial
gauge, and move the machine table until the meter reads “0". The difference between the length L of
the block gauge @ and the displayed value on the display unit is the linear error to be compensated.

Examples of setting linear compensation amounts are shown on the next page.

T N e | ;
L g L‘;”‘,"‘, L”:, gy | (mmdisplay) E‘g:}&*m .
or or
e ¥ululils _ 0.004 mm
e ee g 770y | (mmdisplay)
e .
o ey
1 =
L qg "llf? :l-' b (inch display) | —p.00018"
or or
0.00016"
20 1200 T3 =3 | (inch display)
] l.h e (] ::J

Be sure to write down the selecied
compensation amount.

When measuring surfaces A and C with the probe, the heights of the probe must be tha same.
Otherwise, the measurement arror may increase,

Electric micrometer )
I o Spindle head

Block gauge (5)

[
2] Touch
Surface C |
@ Move the machine table. F Machine table
@ Move it until the meter reads 0" T - T
Direction of movement —— =
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Examples of setting linear compensation amounts.

As the mechanical error is measured, set the compensation amount with reference to the following
examples.

Addition or subtraction to or from the dispiayed value for the displacement '

L: Length of block gauge @
5 Displayed value for the distance between the surfaces A and C

When L>£, add a compensation amount to the displayed value.
Set an appropriate positive compensation amount.

= Example in milimeter operation
Where L = 250 mm, ¢ = 249.9960 mm, the difference between L and ¥ is 0.004 mm. Thea amount
 to be compensated per meter (1000 mm) is:

0.004mm %
250 mm 1000 mm

% =0.016 mm

The compensation amount, therefore, is 0.016 mm.
Set “015” as the closest compensation amount.

« Example in inch operation
Where L = 9.84252" and ¢=9.84236", the difference between L and ¥ is 0.00016". The amount y to
be compensated perinch is:

0.00016" .
0.00016" % — 0.000016
984252 > 1 %

The compensation amount, therefore, is 0.000016", Set “015" as the closest compensation amount.

When L < £, subtract a compensation amount from the displayed value.
Set an appropriate negative compensation amount.

« Example in millimeter operation
Where L=250 mm, #=250.0040 mm, the difference between L and ¢ is 0.004 mm. The amount y to
be compensated per meter (1000 mm) is:

0.004 mm - %
250 mm 1000 mm

¥ =0.016 mm

Therefore the compensation amount is —=0.016 mm.
Set“-015" as the closest compensation amount.

» Example in inch operation
Where L=9.84252" and #=9.84268", the difference between L and ¢ is 0.00016". The amount y to
be compensated per inch is:

0.00016" %

The compensation amount, therefore, is —0.000040".
Set "-015" as the closest compensation amount.




The display can be remote-reset to zero by connecting a mechanical or electronic (IC) switch to the
remote reset input connector.

The input circuit of each axis is as shown below.

Pin numbers of remote reset input connector

Connector plug (provided) Hosiden Corporation TCP 1354-71-5011 (DIN Standard No. 41524)
Common pin —‘\

X-axis zero reset pin

L Z-axis zero reset pin “—— Y-axis zero reset pin
interface Cable ,
The interface cable to be connected to the remote resat input connector must be shielded 2s follows.
(The cable length should be no more than 30 m.)
Cross section of the cable
— Quter Sheath
- Shield
Remote reset input circuit
Rear panel of display unit
+8vV O
Sl B 7,
l: —~ } \. To internal circuit
i ==
> 2200
Connector pin numbers ) 1900 <
N X-axis e ;
70 NN
4 O—————— to Y-axis '
~ - 4.7 u FI 50V
2 O———— o Z-axis T
3O T
L |

* When using the remote raset, connect the remote reset input terminal to the (GND) common
terminal for at least 30 mS.
Before inputting the remote resst a second time, set tha unit to OFF for at least 30mS.
= Use SN754510r SN75452 for an electronic switch,
* Use a shielded cable for connection and connect the shield sheath to the shell of the supplied
connector. The common pin should be wired separately from the shield sheath,
(Prepare a proper switch and a shielded cable by yoursslf.)



Signals

Conforming to EIA-

RS232C

» Signals: Asynchronous, start-stop, half-duplex

» Communication speed: Switchable among 1200, 2400, 4800, or 3600 bps
» Stop bits: Switchable between 1 or 2 stop bits

s Parity: Switchable amang even parity, odd parity, or no parity

» Data length: Switchable between 7 or 8 bits

Switching of the various parameters is performed in the initial settings.

Electrical Specifications

1) Driver side:

2) Receiver side:

Using MAX232 or equivalent product
Output voltage width +5Vto+10V
Output resistance 300 Q or more
Output short-circuit current =10 mA

Using MAX232 or equivalent product

Input resistance 3to 7 k&2
Input allowable voltage +30V
Input threshold Low 1.2V, High 1.7 V

3) Input/output connector

4) Cable length

Plug DB-25P (JAE) or equivalent product
Receptacle DB-258 (JAE) or equivalent product

A cable length of no more than 15 m(50 feet) should be used.
A shielded cable should be used, and the shield must be connected to the connector housing.

Cross section of the cable

_~— Quter Sheath

~~— Shield
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The display can be remote-reset to zero by connecting a mechanical or electronic (IC) switch to the
remote reset input connector.
The input circuit of each axis is as shown below.

Pin numbers of remote reset input connector

Connector plug (provided) Hosiden Corporation TCP 1354-71-5011 (DIN Standard No. 41524) —‘
Common pin N

X-axis zero reset pin

Z-axis zero reset pin —/ ~—— Y-axis zero reset pin

L

Interface Cable _
The interface cable to be connected to the remote reset input connector must be shielded as follows.
(The cable length should be no more than 30 m.)

B Cross section of the cable
s Outer Sheath
~———— Shield
Remote reset input circuit
’— Rear panel of display unit
+5v O
e
(£ } \} To internal circuit
. |
< -
& 2200
Connector pin numbers 3 3900 <
_ X-axis e
10 —ANN
4 O——r to Y-axis o
- —— 4.7 uF/50V
2 00— to Z-axis
3 C
| I
iy
: _

* When using the remote reset, connect the remote reset input terminal to the (GND) common
terminal for at least 30 mS.
Before inputting the remote raset 2 second time, set the unit to OFF for at least 30mS,

¢+ Use SN754510r SN75452 for an electronic switch.

» Use a shielded cable for connection and connect the shield sheath to the shell of the supplied
connector. The common pin should be wired separately from the shield sheath,
(Prepare a proper switch and a shielded cable by yourself.)
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8. RS232CINPUTANDOUTPUT

Signals

Conforming to EIA-RS232C

= Signals; Asynchronous, start-stop, half-duplex

» Communication speed: Switchable among 1200, 2400, 4800, or 9600 bps
o Stop bits: Switchable between 1 or 2 stop bits

» Parity: Switchable among even parity, odd parity, or no parity

e Data length: Swiichable between 7 or 8 bits

Switching of the various parameters is performed in the initial settings.

Electrical Specifications

1) Driverside:  Using MAX232 or equivalent product
Output voltage width *5Vio+10V
Output resistance 300 Q or more
Output short-circuit current =10 mA

2) Receiver side: Using MAX232 or equivalent product
Input resistance 3107 kQ
Input allowable voltage +30V
Input threshold Low 1.2 V, High1.7 V

3) Input/output connector
Plug DB-25P (JAE) or equivalent product
Receptacle DB-258 (JAE) or equivalent product

4} Cable length
A cable length of no more than 15 m(50 feet) should be used.
A shielded cable should be used, and the shield must be connected to the connector housing.

Cross section of the cable

_~— QOuter Sheath

Shield
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RS232C Input/Output Connector

L 25 14
Connector on connectad
RS232C connector on dlisplay side squipment side
Pin No. Signal AbbreviatlonA‘ Abbreviation
1 Frame GND FG L= — o | FG
2 Received data RXD e — TAD
3 Transmit data TXD AXD
4 Clear to send CTs —_— ATS
5 +10 V output RTS CTS
8 Pullup to +10 V DTR = DSR
7 Signal GND SG SG
8to12 Cannot be connected — DTR
13to25 — NC I

» When TXD, RXD, FG and SG are connected, the display side operates, but other wiring should
also be carried out in accordance with the connected side (computer) specifications,

@ Pin number 6 is pulled up to +10 V inside the display.



9. ALARMDISPLAY

When any one of the displays described below appears, reset and perform the operation from the

beginning.

Display

Trouble

Causes

Excess speed

When the scale movement exceeds the maximum response speed of the display
unit. {This alarm also functions when the machine receives a great shock. )

Scale disconnected

When the scale Is not connected:
Turn the power off, connect the scale, and tumn the power back on again.
The display will be reset to "0".

Qverflow

When the display overflows, "F" is indicated in the most significant digit.

5 S{?L—; Power failure When the power fails momentarily during measurement.
Flashes
MM ' Error in stored data When the stored data has been changed by noise, etc.
0 -

When an error in the stored data is shown by 5§74 flashing on the display, check the settings
according to “5-1. Initial Settings”. if any erroneous setting is found, make a correct seiting again.
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When the unit doss not work properly, check the following before calling Sony Magnescale
Representative for service,

\‘ __-—‘_1
Turn wer switch and turn it on 1 to 2 minu ler,
The power cannot be turned on. o » Turn off the power s and turn iton 1 to 2 minutes la

(Unstable power connection) L= | = Check the connection and continuity of the power cable,
P » Check for the proper range of power voltage.

| - —_—

ro—Check the connection and continuity of the power cable.
= Check for high level noises.
(Replace with a normal axis.)
* Turn off the power switch and turn it on 3 seconds later.
LPefrorm resetting operation,

=
J S:‘? f'_'; Is displayed.

(Alarm)

1

“ ‘ » Check the scale signal connector is secured by screws, T

= Check the conduit cable is not damaged or disconnected.

» Check to see if ths scale has moved faster than the maximum responss spead.

= Check for any severe vibration.

¢ Check for high level noises.

(Replace with a normal axis.)

¢ Turn off the power switch and turn it on 3 seconds later.

J s Perform resetting operation.
L

{
C ™ O Is displayed.

(Alarm)

* Turn off the power switch and turn it on 3 seconds later.

No counting [=5~ | « Checkto see if the scale signal connector is loosely coupled.
' L(Heprace with a normal axis,)

R }

’TTum off the power switch and turn it on 3 seconds later.

» Check to seeif the scale signal connector is loosely coupled.

— = Check for poor grounding due to rust or breakage.
3 » Check the power voltage is in the specified range.
(To keep power voltage within the specified range, use an automatic AC
voltage regulator.)

J o Check that the grounding is made correctly.

Erroneous counting

=5 (Any trouble due to machine adjustment, deflection or play).
N o Check toseeif the temperature difference hetween the scale, machine and werkpiec
is great.

‘ = Check to see if the unit occasionally miscounts.,
» Check for any mechanical trouble that may affect accuracy.
Accuracy cannot be obtained

Cleaning

To clean the display and casing: To remove heavy dirt;

0 Use diluted neutral detergent

Use dry cotton cloth
’ ~
p .'7 \-
}
| (7 |




SPECIFICATIONS

Connectable scale

Magnescale =2 axes (LH41A-2)
Magnescale x3 axes (LH41A-3)

No. of axes displayed 2 axes (LH41x-2)

Display digits

Resolution

3 axes (LH41x-3)

7 digits and minus display, fluorescent
character display tube (leading—zero
suppression, floating minus sign
system)

0.0005 mm, 0.001 mm, 0.005 mm, 0.01
mm, and diameter display (0.00002",
0.00005", 0.0001", 0.0005" and
diameter display)

Maximum response speed

Alarm display

Heset

Preset

Recall

60 m/min.
1.8 m/min when detecting absolute
zero point.

s Temporary power failure

» Scale movement speed faster than
the maximum response speed

s Errorin stored data

¢ Scale disconnected

Resettable at any point on the scale with
key switch control or external reset.

Preset with key switch control.

Recall of the data stored by Preset with
key switch.

Datum point memory Datum point can be set with key switch.

ABS/INC conversion

Touch sensor

Halving

Data storage

(Max. 10 points)

With the datum point set at any point on
the scale, the absolute distance from
the datum point can be displayed while
machining in the ABS mode.

Combined with touch sensor (option), it
performs detection of the datum plane.
= Hold function

o Load function

» Centering function

When the INC mode display is selected,
the displayed value can be halved with
key and switch operations.

The value displayed before the power
was turned tuned off and the preset
value are stored. (Uses nonvolatile
memory)

Machine error compensation

Advanced functions
Programming

When the table moves a certain
distance, a unit of compensation valus
is added or subtracted for linear
compensation.
246 different compensation amounis
are available.
Compensation amount:

Max. +600 pm/m

(+-0.0006 pinch/inch)

Coordinates of machining points can be

programmed.

» Manual programming by key switch

» Automatic programming by playback

» Mirror image function when program is
executed

Number of program steps

Bolt hole circle

Scaling

In/mm conversion

Maximum 480 steps with data for 3 axes
as one set
Maching point coordinates can be set
by entering the radius and number of
divisions of a circle whose center is the
spot position.
Compensating ratio:

0.100000 to 9,999999.

The displayed value is converied
between inch and millimeter with a
switch.

RS232C input/output Display data output / basic key

Power voltage

Power consumption

Fuse

Temperature
Operating
Storage

Ouiside dimensions

Mass

Accessories

operation input / program data input/
output

1200/2400/4800/9600 bps switchable,
parity (odd/even/none), stop bits (1, 2),
data length (7, 8)

~AC100 — 240 V £+ 10%, 50/60 Hz
Max. 40V A

250V 2 AMT4

0°C to 40°C (32°F to 104°F)

—20°C to 60°C (—4°F to 140°F)

320 mm(W) x 106 mm(D) x 153 mm(H)
Approx. 2.3 kg/6.1 Lbs

Power cord (1 set)

Ground wire (1 pc.)

External reset cannector (1 pc.)

@B M4x16 screws (2 pcs.)
Instruction manual (1 set)
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Specifications and appearances of the products are subject to change for improvement without prior
notice,
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