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BEFORE USE

{1} Read this Operation Manual care-
fully

To get the optimum performance from

your Digimatic Head (MHD) and to use

it safely, read this Operation Manual

thoroughly prior to setup and use.

{2) Handle the head carefully

When unpacking, installing and operating
the equipment, take the proper precau-
tions to avoid impact to any part of the
unit.

(3} Operate the thimble carefully

Be careful, when MHD comes close to the
upper and lower fimits of the stroke, to
turn the thimble stowly,
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(4} Never disassembie the equipment
Disassembly of any section or removal of
the display panel may lead to damage or
failure; to avoid these problems, never
disassemble.
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{5) Maintain the proper operating en-
vironment
For accurate measurements, the ambient
temperature  must be kept constant
around 20°C.
Even if the above conditions are met,
errors may still occur if a measurement is
performed before the MHD or the work-
pieces adjust to the new iemperature
when moved from an area with signifi-
cantly different temperature. Allow suf-
ficient time for the temperature to
stabilize for al! items before zero setting
and measurement.

Warranty

In the event that the Mitutoye Digimatic
Head {MHD} should prove defective in
workmanship of material, within one year
from date of purchase for use, it will be
repaired or replaced, at our option, free
of charge upon its return to us prepaid.
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1.1 Features

The MHD is mounted cn a precision
machine tool or measuring instrument
and incorporates the following features
to ensure that measurements, positioning
and fine feeding can be performed easily.

A capacitance type rotary encoder detects
the spindle displacement and the value is
displayed on the built-in LCD.

The instrument comes with variocus
measurement functions, such as ABS S
INC changeover, zero setting, presetting,
and counting direction changeovar.

Operates from two SR44 batteries for
approx. 1.8 years.

The display can be rotated up to 330°
for easy reading in any position.

The MHD can connect to any of the
Digimatic Data Processors, Multiprinter,
Dispiay units and other optional acces-
sories.

FA4AT 1Az y b
Display unit
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Cursors are displayed in preset mode. You can
preset a digit above the blinking cursor,
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2.1 Installing the Batteries

The batteries have been removed from
the MHD before shipment. When setting
up the MHD, install the batteries {SR44,
2 pes.) provided, referring 1o the follow-
ing procedure,

After replacing the batteries, power up

and check to be sure that;

— the display appears.

— the display counis as you turn the
thimble.

If an abnormal display oceurs, remove the
batteries and, after a few seconds, re-

install.

2.2 Setting

When attaching the MHD to the holder,
do not fix the MHD by means of a set
screw, etc., as shown below.
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2.3 Setting the Display to the Best Po-

Shf g ] b B IeE L £ . MHD sition for Reading

P& Y R, stAR T The display section can be rotated up 1o
WMEIHEEL T30, 330° clockwise from the normal position,
Fos B L HEiH 2, MEEL 0 R b {f the angle of the display set on the
WSl B T4 NI T T, holder is not easy 1o read, adjust the
KR RS ¥ 3 BA. o FDEC angle by gripping the bezel and twisting
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the display section. Do not apply force
in the following directicns (I}, @ , and

3
EEH s Bz TAHHFECh 3 o Iy Further clockwise from line A,
TS, () Further counterclockwise from line
EHFAEL Y A tma et B.
1R, @ Either pulling or pushing the display
FRMER O, HHCMALL ) section.
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ﬁ Press and release the button
quickly.
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E] Hold down the button until

the status changes.
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2.4 Function Buttons

In following figures, the two methods of
button operation are distinguished.

|

)
ON/OFF

infmm

PRESET ZERQ/ABS

2.5 Power ON/OFF

Turn the power ON & QFF by pushing
the [ON/QFF] button. The ABS mode
will be set when the MHD is turned on.

2.6 Setting the Measuring Mode (ABS
“5 INC)

The measuring mode of MHD can be
changed from ABS ta INC or from INC
to ABS by using the [ZERO/ABSI]
button. The ABS mode is for absolute
measurenients, and INC for comparative
measurements. Pressing and immediately
releasing the button will reset the display
to zero and put the MHD into the INC
mode to enable comparative measurement,
When the button is pressed and held
down in INC mode, the MHD returns to
the ABS mode, showing the current
spindle position relative to the origin
point.

ABS ZERO/ABS INC
1e345%m| «————— T
ZERO/ABS

-8 -
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2.7 Setting the Count Direction

The counting direction, either normal or
reverse mode, is set by the [+/-] button,
The normal mede decrements the counter
as the spindle extends, whereas in reverse
mode, the counter increments as the
spindle extends, When the reverse mode is
selected, the “REV" indicator is shown
an the screen.

K

a ABS = REV ABS
¢ n > - 1t N
CS.L'UI.Imm — \ ES.LUUUmm
.
NORMALE — F REVERSEE — F

NORMAL mode

-

REVERSE mode

2.8 Inch S Metric Conversion

ABS in/mm ABS
= MmN Fa¥aialak
cEMm| «—m wuuu”
infmm
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2.9 Origin Point Setting

The MHD sets the origin {0.000 mm/
0.00000) in ABS mode when it is turned
ON (pressing [ON/OFF] button).

To change the above value to the desired
one, use the preset function described in
2,10 Presetting’’,

(D With the power OFF, adjust the
spindle to the position to be set as
the origin by turning the thimble.

@ Turn ONby pressing the [ON/OFF]
button.

The display is reset to 0.000 mm/
0.00000"" and the origin is set.

2.10 Presetting

The value of the origin is changed to a
desired value by presetting the displayed
value.

2.10.1 Changing the previous preset
value

(1) Set the origin referring to
#29 Origin Point Sett-

L T2 3T, PRESET

ing”".
o (@ Hold the preset button
SEBMMJ down.
The display automatical-
ly changes.
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a, Setting a negative number
Release the button when
the cursor starts to blink
under the first digit of
the display.

Press the preset button
once and - sign will be
displayed.

Hold the preset button
down again unti! blinking
shifts to the first (highest)
digit of the preset value
and release the key.

b. Setting a positive number
Release the key when the
cursor starts to blink
under the first (highest)
digit of the preset value.

@ Press the preset button
repeaiedly until the de-
sired number is displayed.

@ Hold the preset button
down unti! the blinking
cursor shifts to the next
digit and release the key.

(&) Press the preset button
repeatedly unttl the de-
sired number is display-
ed.

Repeat steps @ and &)
until  the desired preset
value is set.
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ing and then release the
key,

—- a7 (DPress the button and
|>_A, T 9 .‘Gﬂﬂm make sure that the P

disappears.
Presetting is now com-
plete.

When the batteries are replaced, the
preset value is automatically set to
0.000mm/0.00000".

The preset value is stored in memary
unless the cells are exhausted or removed.

2.10.2 Using the previous preset value
Before this operation, set the counting
direction, referring to 2.7 Setting the
Count Direction”.

() Set the origin, referring
to "2.9 Origin Point Set-
ting™.

@ Hold the preset button
i down until the previous-

(]
Ca
c3
g

L . F”H’*f :/t’;,'#:ﬁl, PRESET
Wiwion, *—2BEL
34,

@ *—%E (ML, PH |
[yl L%k ‘
Bl LLETZY PRESET
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W preset value is dis-
played and the P indi-
cator blinking then re-
jease the button.

@) Press the preset button,
and make sure that the
“'P"" disappears.
Presetting is now com-
plete,

12—
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[ZERO/ABS]¥ — %ML &7, 7V v Press the [ZERO/ABS] butten, and

FE—FaREI N, ABSE—FIUIE 9 you will exit from the preset mode to
3T, the ABS mode.

13—
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2.11 Data Output

The MHD can be connected to the
Mitutoyo  Digimatic [Data Processor
{optional).

2.11.1 Connecting a Digimatic Data Pro-
cessor

Remove the dust cap from the socket
and connect the MHD to the processor
with the connecting cable {optional).

The connector is an auto-lock type:
insert the cylindrical plug while holding
onto section A. To disconnect, pull it out
of the socket by holding onto section B.

Big( & &
Section B

2.11.2 Data output

Pressing the [DATA] button on the MHD
or that on the processor connected will
output the value displayed on the MHD,
For details of the Digimatic Data Pro-
cessor, refer to the respective operation
manual.,
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2.12 Error Messages and Remedies

Error display if the MHD miscounts due
to noise or other interference or when
the thimble s turned 100 Guickly.

It this occurs, restore the origin using the
procedure described in section 2.9 Ori-
gin Point Setting”".

E--05 |

FRAA S £999.999% BY 2 7o 854 o kL
T,
YT RBES ¢ T, MR R
A CHEE W, 7 — ORI EIR L
Er I

Enof

Error display when the value displayed
exceeds £999 999mm (£99.99995").

This sign  will disappear when value
returns to within the above range.

HMD RISV E LSRR L T,
ZDBAE, TALH I 2. I BhOt

B BB TEBMP BRI TS,

Error display when the batteries need
replacing.

If this occurs, change the batteries as
soon as possible, referring to 2.1 Instal-
ling the Batteries”.

3

ABS

o 12345m

| P —_— . 7_J
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3.1 Maintenance

o Dust/dirt on the spindle will cause it

to shudder. The spindle should be
freguently wiped with cloth dampened
with alccho!l. After cleaning, apply
a small amount of low viscosity oil
using a piece of cloth.

Cleaning of the unit may be required
periodically, depending on the en-
vironmental conditions,

To clean the case and display, wipe
them with asoft cloth (dry or dampen-
ed with detergent). Do noct use crganic
solvents such as thinners or benzine.

Remove the batteries fram your MHD
if it is to be !left idle for a long period
of time.
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3.2 Troubleshooting Guide
Sympton Item to be checked
Display does not appear. O Check the batteries.
[0 Check the batteries for proper installation.
Display does not count. [0 Check the display for the P{preset) sign.
Error sign appears often, O Check the disptay for the B sign.
O Check the surroundings for noise sources,
[ Check if the thimble has been rotated too quickly.
Buttons do not operate, [0 Check the display for the P{preset) sign.
Measuring error results, O Check the measuring faces for dirt.
O Check the origin point for proper setting.
No data output. O Check the cable for proper connectian.
J Check if appropriate cable (No, 937387, 965013}

is used,
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4.1 F—5HAHEH
4.1.1 3205 DEH

4.1 Data Output Specifications

4.1.1 Connector pin assignment

Keyway
E >No. .
Pin No. ﬁ;;ﬁ' /O ™ 5 Description
1 GND - A A A Signal ground
21 DATA| O | MEF—% Measurement data
34 CK 0 | F—RE¥EH» 2 v~ | Data transmission clock
4*1 RDY | O | #— &Rk v 74 Ready for data transmission
5*2 REQ | F— ZEARR Request for data transmission
6 N.C. | - | KftH No connection

MA—S LA HD

WHEIENVouT) D -0.3— 0.7V G B AT R
npr

WO Qo) - 400uA (SO EETDHR AR
(VoL)0.4V)

*2C-MOSA N (Voplz FATF v 7&hT v b)

ANBENVIN D -03—(Von+0.3)V
(xR E %)

ANHPEMH (VI L (Vop—0.2)— (Vou)V

ANCLERE(VILy D 002V

EW D Ven=25V TYP

412 #4329 Fv—}

AEFENF— AL T ARDY £ REL
. SRS S ) T — AR
EAREQyRZEan Ly, WEF—%

*1 Open drain output
Qutput voltage (VOUT): -0.3 — 0.7V (Absolute
maximum rating}

Output Current 'L {5 ): 400uA

(At this time, Qutput voltage "L" (VO L) 0.4v)

*2 C-MOS input {pulled up to Vpp!

Input voltage (V) 0.3 — (Vpp +0.31V
{Absolute maximum rating}

Input voltage "H' {V |4} Vpp —0.2) — Vpptv

Input voltage L™ (V| ) 0~ 0.2V

Note: V=258V TYP.

4.1.2 Timing chart

After the MHD generates a RDY signal
and the external equipment has returned
a REQ signal, measurement data is trans-

piihsngd, mitted.
ROY , p
REQ L t, = 80ms
DATA _— i *200ms < t, £ 2
X OO 200us < t, < 400us
€K J——F——U—U—L//—U— 500us < t, < 1000us
w | n,l'..!t. i 200us = t, < 400us

EMOCKANE TLOWE L TR T {73,
*This should be LOW until the first CK input.

90 _



4.2 & ;] 4.2 Specifications

3 — FNo./Code No. 164 — 161 164 — 162

M §EF /Range 50mm 27 /50mm
/| M B {ll /Resolution 0.001mm .00005"/0.001mm
8 #£ /Instrumental error *0.003mm +.0001"
BFiLR%

Quantizing error

+ 1A% M2l count

52 & /Measuring face

A4 v 7o 3/With carbide tip

A € FA/Spindle

i £ X /Non-rotating type

A F LTE/Stem diameter

18mm *8 g5 (907" *Hogg)

= ik /Display

e 6373 & Uf— 4 > /LCD B-digit, —sign

#  HE/Functions FoeFera—NFPURM S Digimatic code output
AL Preset
g K 2 Direction changeover
ZEROSABSY) 8 4 ZERO S ABS changeover

Inch S mm conversion

ON/OFF {14 x. Power ON 5 OFF

¥ #/Alarm 211 TSR ENHE B,
Refer to *'2.12 Error Messages and Remedies’

i R /Temperature

%85 /Operation 5 —40°C

R 72B¥ /Storage -10 - 60°C

B i\ /Battery

A {LEREMSR4A4 x 2 (@ /Silver oxide cells (SR44} 2 pes.

B|th®™< /Battery life

WEMFEHETHLE GEMMEHTS )
Approx. 1.8 years with normal use {8 months in
continuous service)

R B/ Weight 0.5 kg (1.1 tbs)
Py o 93 JE#5 r — 7 0 /Connecting cable

Optional accessories

No. 937387 (1m/40")
No. 965013 {2m/80"}

23—



