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Qrganization of this manual

This manual describes the features and operation of the Vibration Level Meter VM-
53/VM-53A. Page iii and following contain important information about safety. Be

sure to read and observe these in full.

The manual contains the following sections.

Outline
Gives basic information on the configuration and features of the unit, and

contains a block diagram.

Controls and Features

Briefly identifies and explains all parts of the unit.

Preparations
Describes power supply and pre-use checks, installation, connections, key

settings, and other steps.

Reading the Displays
Explains symbols and other information that appears on the two displays

of the unit.

Power-On/Off

Explains how to turn the unit on and off.

Measurement

Describes the steps for measurement.

Store Operations

Explains how to store measurement data.

Comparator

Explains how to use the comparator function.

Memory Card (VM-53A only)

Explains how to use the memory card.



Default Settings
Lists the ex-factory default settings of the unit.

Output Connectors
Describes the output connectors of the unit.

Accessories
Explains connection of accessories and steps for recording measurement

data etc.

Serial Interface
Describes how to use the serial interface for connection to a computer, to

control measurement parameters and export measurement data.

Reference Information
Explains use of the external power switching jumper pins and provides

information about how to copy setting information.

Backup Battery
Explains the internal backup battery used for the data hold of the clock.

Specifications

Lists the technical specifications of the unit.

* Company names and product names mentioned in this manual are
usually trademarks or registered trademarks of their respective

owners.
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FOR SAFETY

In this manual, important safety instructions are specially marked as shown
below. To prevent the risk of death or injury to persons and severe damage
to the unit or peripheral equipment, make sure that all instructions are fully

understood and observed.

/\ Caution

Disregarding instructions

printed here incurs the risk of

injury to persons and/or dam-

age to peripheral equipment.

Important

Disregarding instructions

L printed here incurs the risk of

damage to the product.

Indicates a prohibited action.

This information is given to

prevent accidents and ensure

safe use of the unit.

Note

Mentioned about the tips to
° use this unit properly. (This

messages do not have to do
with safety.)
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Precautions

Operate the unit only as described in this manual.

Take care not to drop the unit, and protect it from shocks and vibra-

tions.
Take care not to drop the accelerometer, and protect it from shocks.

Ambient conditions for operation of the unit are as follows: temperature
range -10 to +50°C, relative humidity up to 90%RH.

Protect the unit from water, dust, extreme temperatures, humidity, and
direct sunlight during storage. Also keep the unit away from air with
high salt or sulphur content, gases, and stored chemicals during storage

and use.

Always turn the unit off after use. Remove the batteries from the unit if

it is not to be used for a long time.

When disconnecting cables, always grasp the plug and do not pull the

cable.

Clean the unit only by wiping it with a soft, dry cloth or, when neces-
sary, with a cloth lightly moistened with water. Do not use any solvents,

cleaning alcohol or chemical cleaning agents.

Do not tap the LCD panel or other surfaces of the unit with a pointed

object such as a pen, pencil, screwdriver, etc.

Take care that no conductive objects such as wire, metal scraps, conduc-

tive plastics etc. can get into the unit.
Do not disassemble the unit or attempt internal alterations.

In case of malfunction, do not attempt any repairs. Note the condition of

the unit clearly and contact the supplier.

When powering the unit externally, use only the specified AC adapter

(option). Using a different adapter may cause malfunction or damage.

To ensure continued accuracy, have the unit checked and serviced at

regular intervals. Contact the supplier.

Dispose of the unit and of batteries only according to national and local

regulations at the place of use.
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Precautions for opening the case

Before opening the case and removing any equipment, place the case on

sturdy, flat table or on the floor. Then open the case fully as shown below.

Never open the case while it
is standing upright. Otherwise
equipment may fall out, pos-
sibly causing damage and ac-

cidents.
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Outline

The VM-53/VM-53A conforms to the standards specified by the Weight and
Measure Act of Japan and the Japanese Industry Standard for vibration level
meters (JIS C 1510: 1995).

The unit is designed mainly for measuring ground vibrations in order to
evaluate vibration pollution. It can measure vibration levels in the vertical
and horizontal plane and display values weighted according to human vibra-
tion sensitivity characteristics. The system consists of the main unit and the
3-axis accelerometer PV-83C.

The VM-53/VM-53A is equipped to measure the vibration level and vibra-
tion acceleration level as well as the time percentile level, power average,
maximum and minimum value in three axes. Measurement data can be stored
automatically, and a timer function for automatically carrying out measure-
ments at certain intervals is provided.

Measurement data for three axes can be stored in the internal memory. The
model VM-53A can use memory cards (CompactFlash™ cards) to store large
amounts of measurement data as files. Because these files are in text format,
the data can easily be imported into commercial spreadsheet software for
data management.

The unit is equipped with two backlit LCD panels. While the large main display
shows the instantaneous measurement value, the dot matrix type sub display
can show a 3-axis or single-axis level/time graph, a bar graph, parameter
settings, menu screens etc. This ensures efficient operation of the unit.
Separate X, Y, Z outputs can be connected to a level recorder, analyzer, or
data recorder. An 1/O jack for connection to a printer or computer and a
comparator output are also provided. This makes the unit suitable for a wide

range of measurement system applications.

The VM-53/VM-53A consists of the following parts.

Vibration level meter VM-53 or VM-53A main
unit
3-axis accelerometer PV-83C

Vibration level meter/accelerometer cable  EC-02S



Outline
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Controls and Features

Front Panel

! z
Input/output —
secton | @@= = = == .
: Meas.time Store Mode ]
: VIBRATION LEVEL METER VM-53 :
Display section T
E Output Sub Display
: Level Range Display (113
()
AN o o s O o IR = e
: X/Y/lzZ Lv/Lva Mode Start/Stop Address G
Control section —— x vz Bl A& fow
| VVV @ = £ o Q%D ©
ub Display Print eset Pause/Cont Power

Input/output section

Input connector Output connectors

Output

Input connector
The 3-axis accelerometer PV-83C is to be connected here, using the sup-
plied EC-02S cable. If the accelerometer is to be installed at a greater
distance, optional extension cable (EC-02S series or EC-02 series) can

also be used.

Output connectors
These are BNC connectors which carry the output signal for the X, Y,
and Z axis.
Using the menu screen 1/5, you can select AC or DC for these outputs.
3



Controls and Features

Display section

AB/RION
Mezotime Store Mode VIBRATION LEVEL METER VM-53
—
Output T Sub Display }
Main display Sub display
Main display

Shows the instantaneous measurement value and various setting infor-

mation. (For details, see "Reading the Displays" on page 34.)

Sub display
Can be switched to show a level/time screen, bar graph screen, or other
measurement screens. The sub display also shows menus. (For details,

see "Reading the Displays" on page 39.)

Control section

Start/Stop key
Store key

Mode key Pause/Cont key Menu key
l —/—'/; Recall key
C_J I ay| ) =29 CJ<— Light key
& & & X/YI1Z Lv/Lva Mode Start/Stop ?Z';;SE o Output Cal key

Output Cal

VYV o o &2 3 IL<:’_].>_' ©)«~— Power key

Sub Display Print Reset

T Pause/Cont f 3

Max Hold Reset key

X/IYIZ key
Lv/Lva key
Level Range keys

Level Range Dic:

k
Print key <P Keys
Sub Display key AV keys
Note

Protective film

The unit is shipped with a protective film covering
the operation panel. When using the unit, you can
remove this film.




Controls and Features

Level Range keys
These keys control the level range for the X, Y, Z axis.
The A key switches the level range up, and the ¥ key switches the level
range down.
The following six settings are available: [10 to 70], [20 to 80], [30 to 90],
[40 to 100], [50 to 110], [60 to 120]

X /Y /Zkey
Switches the vibration axis to be shown on the display.
With each push of the key, the display cycles through the settings in the
order X — Y — Z — X etc.

Lv / Lva key
Switches the measurement function between vibration level (L,) and vi-

bration acceleration level (L,,).

Mode key
Switches the display mode.
Each push of the key cycles through the settings in the following order:
instantaneous value = Max Hold (maximum value hold) = L.y — Ly«

— Lin— Ls— Ly — Lsg— Loy — Lys — instantaneous value

Sub Display key
Switches the function mode of the sub display.
With each push of the key, the display cycles through level/time screens,

bar graph screen, processing list screen, etc.

Print key
Allows printing on the optional printer DPU-414, CP-11, or CP-10. The

contents of the sub display in pause mode or recall data can be printed.

Max Hold Reset key
Resets the value of the max hold function.
When the comparator function is being used, this key resets the compara-

tor output.



Controls and Features

Start/Stop key
Serves to start / stop processing for the following functions:
Power average (L)
Time percentile level (Ls, Lo, Lsg, Log, Los)
Linaxs Linin
When the Start/Stop key is pressed while data are being stored in memory,

the store procedure is terminated.

Store key
Serves to store the measurement data in various store modes.
In Manual store mode, the instantaneous value and processing values are
stored in memory at the point when the Store key is pressed.
In Autol and Timer Autol store mode, pressing the key starts or stops
the Autol store process.
In Auto2 and Timer Auto2 store mode, pressing the key starts or stops

the Auto2 store process.

Pause/Cont key
Serves to pause the measurement (processing).
Pressing the key again restarts the measurement.
In Autol store mode, the key functions not as pause key but as marker
key.
In Auto2 store mode, the key functions as pause key.
In Timer Autol and Timer Auto2 mode, the key has no effect.

Menu key
Pressing this key brings up a menu screen on the sub display.
Each push of the key cycles through the menu screens in the order 1/5 — 2/5
— 3/5 — 4/5 — 5/5. Pressing the key again closes the menu display.
The menu display can also be closed by pressing any other key except the

Light key, Print key, and Power key.
Recall key

This key serves to call up data stored in memory. These data are shown

on the sub display.



Controls and Features

A/ V keys
When the main display is showing a measurement screen and the store
mode is Manual, these keys select the address for manually storing the
data.
When the sub display is showing a menu screen, these keys serve to select
an item.
When the sub display is showing a recall data screen, these keys serve to
select the recall data address.

<4/ W keys

When the sub display is showing a menu screen, these keys serve to change

the setting of the selected item.

Light key
This key turns on the backlight for the main display and sub display. This
is convenient when using the unit in a dark location. To turn the backlight
off, press the key again.
When the unit is operating on battery power, the backlight will be au-
tomatically turned off after 10 minutes. When the unit is powered from
an external power supply, the backlight will not be automatically turned
off.
Battery current consumption increases by a factor of about 2 when the
backlight is on.

Output Cal key
This key serves for level matching between the unit and peripheral equip-
ment.
After power-on, pressing the Output Cal key while the initialization
screen is displayed brings up the software version information screen of

the unit.

Power key
Serves to turn the unit on and off.
Hold down the key for at least one second to turn power on or off.
After switching the unit off, wait at least five seconds before turning power

back on again. Otherwise the unit may not start up properly.



Controls and Features

Right Side View

)

B oo B
A NN

External power supply jack Card slot (VM-53A only)
I/O connector

External power supply jack
The optional AC adapter NC-34 (for 100 V AC) or NC-98 series (for
100 to 240 V AC) can be connected here to power the unit from an

external source.

I/O connector
Serves for connection to a computer or the printer DPU-414, CP-11, or
CP-10 using a dedicated cable. This allows parameter setting control,

measurement data input/output, and printout.

Card slot (VM-53A only)

This is a memory card slot (not present on model VM-53).



Controls and Features

Bottom View

External power switching jumper pins

H ° ® BW

b

m
(&

= o |

Name plate Battery compartment Battery compartment lid

-

Battery compartment
Holds four IEC R14 (size "C") batteries.

External power switching jumper pins
Normally, the supplied jumper should be set on the side marked "A" .
If the jumper is set to the side marked "B" , the VM-53/VM-53A will
come on even without pressing the Power key when the external power

supply becomes active.

A\ Caution
The external power switching jumper pins
are small and pointed. Take care not to hurt
your fingers.

Important
Never connect any equipment to the external
power switching jumper pins. Otherwise dam-
age can occur.




Controls and Features

Name plate
Shows the serial number of the unit and the accelerometer as well as the

manufacturing date of the unit and other information.
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Controls and Features

Accelerometer and extension cable

For measurement, the 3-axis accelerometer PV-83C is required. Plug one end
of the supplied EC-02S cable into the accelerometer and plug the other end
into the Input connector on the unit.

For more information, see the section on accelerometer placement and con-

nection in "Preparations” on page 17.

3-axis accelerometer PV-83C Ve
I:[l]:l: ,fllfl ] sokeotokon
S

Supplied cable EC-02S (3 m) Serial number

11



( Preparations )

Removing the equipment from the case

Before opening the case and removing any equipment, place the case on

sturdy, flat table or on the floor. Then open the case fully as shown below.

/\ Caution
Never open the case while it is standing
upright. Otherwise equipment may fall out,
possibly causing damage and accidents.

12



Preparations

Power supply
The VM-53/VM-53A can be powered from four IEC R14 (size "C") batter-

ies (alkaline or manganese), or from an optional AC adapter (NC-98 series
or NC-34).

It is also possible to use rechargeable IEC R14 (size "C") batteries, but the
VM-53/VM-53A does not have a facility for recharging such batteries.

Note

Power failure backup function
When an AC adapter is connected to the VM-53/
VM-53A, power will be supplied by the adapter also

if batteries are inserted. However, if power from the
AC adapter is interrupted (for example due to a power
line blackout), the VM-53/VM-53A will automati-
cally switch to battery operation.

Batteries
1. Remove the battery compartment lid on the bottom panel.

2. Insert four IEC R14 (size "C") batteries with correct orientation, as

shown in the battery compartment.

3. Replace the battery compartment lid.

IEC R14 (size "C") battery
(R14P or LR14)

/A\ Caution
Take care not to insert batteries with wrong
+ and - polarity. Otherwise battery fluid may
leak, or the batteries may overheat, emit
smoke, or explode.

13



Preparations

Battery life will differ, depending on the battery type, usage conditions, and
other factors.
Approximate battery life at 20°C, using the accelerometer PV-83C
for 3-axis measurement, with backlight OFF, AC output OFF, and

serial interface OFF is shown in the table below.

Battery life with continuous operation

Alkaline batteries LR14 | approx. 35 hours

Manganese batteries (black) R14P | approx. 12 hours

When the backlight is used, current consumption will increase by a factor
of about 2.
When performing single-axis measurement (as selected from menu screen

1/5), current consumption will be about 10% lower.

Important
Always replace all four batteries at the same
time, and do not mix different types of batteries
or old and fresh batteries. Otherwise damage
may occur.
While not using the unit, the batteries should
be removed.

When the battery capacity indicator flashes, you
should replace the batteries. Correct measure-
ment is not possible in this condition.

Nl

sz R e R S

Batteries=———3» Batteries === Flashing
good low Replace batteries

14



Preparations

Note

When the unit is operating on batteries, power may
not come on if the ambient temperature is lower
than 10°C (because the voltage of older batteries
may have dropped below the required threshold).
In such a case, replace all four batteries with fresh
alkaline batteries.

If the unit is to be operated on battery power for a
long time, the optional battery pack BP-21 is recom-
mended. This uses four LR20 (size "D") alkaline
batteries which give a continuous operation time
of about 100 hours (at room temperature) together
with the four LR14 (size "C") alkaline batteries held
in the unit.

15



Preparations

AC adapter (option)

Connect the AC adapter as shown in the illustration below.

\[IT
Q@@@’ )

External power supply jack

Optional AC adapter
NC-98 series or NC-34

To AC outlet

Important

Do not use any other kind of AC adapter except
the NC-98 series or NC-34. Otherwise damage
may OcCcur.

Note

The optional AC adapter NC-98 series is for 100 to
240 V AC and, NC-34 is for 100 V AC.

Current/power consumption

Approx. 120 mA (at 6 V DC)

Approx. 5.5 VA (with AC adapter NC-98B, at 100 V AC)
Approx. 3.5 VA (with AC adapter NC-34, at 100 V AC)

16



Preparations

Accelerometer placement and connection

Vibration axis

Environmental vibrations are normally measured in two horizontal planes
(front/back and left/right) and one vertical plane. This means that complex
vibration phenomena are reduced to three axes (X, Y, Z), for easier observa-
tion.
The axes are defined as follows (facing the vibration source).

Horizontal front/back: X

Horizontal left/right: Y

Vertical: Z

Accelerometer
Vibration PV-83C

| source |3 (] zais

X axis

>

Vibration I .
source Y axis

Accelerometer
PV-83C

\ X axis
Accelerometer
PV-83C

Y axis

17



Preparations

Accelerometer placement

On hard surfaces
On hard surfaces such as concrete, asphalt, wood, or solid ground, choose

a level area and place the accelerometer carefully on the surface.

On soft surfaces
For measurements on soft ground, you should first harden the surface, for
example by treading the ground with your feet. For measurements on a
grassy surface, the grass should be cut first. Then place the accelerometer
on the ground and push it slightly into the surface.
Extremely soft surfaces such as sand, or thick carpeting within buildings
should be avoided.

Important
Avoid locations exposed to direct sunlight or to
drastic temperature changes. Such conditions
can cause changes in accelerometer sensitivity,
which will impair the accuracy of measurement
results.

Accelerometer connection

1. Insert the plug of the supplied accelerometer cable EC-02S (3 meters)
into the connector on the tip of the accelerometer, aligning the guide
on the plug with the connector. Turn the locking ring clockwise to
fasten the plug.

2. Insert the plug at the other end of the cable into the Input connector
on the VM-53/VM-53A.

Important

The accelerometer is a precision device. Never
drop it or subject it to shocks.

18
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Important

Never suspend the accelerometer by its cable
or pull at the cable. Otherwise cable breaks

may OCCuUr.

19



Preparations

Important

When installing or dismantling a system, always
make sure that all connection cables are dis-
connected from the cable reel. Otherwise cable
breaks due to twisting may occur.

Do not connect to reel

Do not connect to Input connector

on VM-53/VM-53A Do not connect to accelerometer cable
Input Output x v z

1ONLEVEL METER VM-53

S Dy

T,

20
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-

O O

3-axis accelerometer
PV-83C

Connector
e . .
Optional extension cable

can be connected here.

< 5m : EC-02A
Ring 10 m : EC-02B
\A|'="| 10 m: EC-02SB 30 m:EC-02C

50 m: EC-02SD 50 m:EC-02D
Plug \_ 100 m: EC-02SE 100 m: EC-02E

The 30 m, 50 m, and 100 m cable
is supplied on a reel.
When a cable reel is used,

i

Supplied cable
EC-02S (3 m)

Input connector

A2’RION

Meas.time Store Mode

—

the EC-02S (3 m) must also be connected.

21
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Connection of a level recorder (LR-07, LR-20A, LR-06, LR-04)

Use the BNC-BNC cable NC-39A (option) to connect the input of the level
recorder with an output connector (X, Y, or Z) on the VM-53/VM-53A.

Input connector

0 Level
BNC-BNC cable q
NC-39A recorder

Output connectors
B

Output

ﬁ VIBRATION LEVEL METER VM-53
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Connection to a printer (DPU-414, CP-10, CP-11)

Use a commercially available serial cable (straight cable) to connect the I/0
connector on the side of the VM-53/VM-53A to the serial input of the printer
(DPU-414, CP-10, CP-11).

I/O connector

To serial input of printer
DPU-414/CP-10/CP-11

B oo
oeo

i

2
Cable: Straight serial cable (commercially
available)
Connector on VM-53/VM-53A: D-sub 9-pin male
Connector on printer: D-sub 25-pin female

(For DPU-414, conversion adapter sup-
plied with DPU-414 must be used.)

23
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24

Setting the VM-53/VM-53A for the connection with DPU-414
Use the menu to set the baud rate of this unit to 19200 bps.

Setting the software DIP switches of the DPU-414
Set the power switch to ON while keeping the ON LINE switch.
When printing starts, release the switch. The current settings are printed out.
To choose the "ON" setting, press the ON LINE switch.
To choose the "OFF" setting, press the FEED switch.
You should also refer to the instruction manual for the thermal printer DPU-414.

The procedure for changing DIP switches settings is described below.

Dip SW-1
1 (OFF) : Input = Serial
2 (ON) : Printing Speed = High
3 (ON) : Auto Loading = ON
4 (OFF) : Auto LF = OFF
5 (ON) : Setting Command = Enable
6 (OFF) :  Printing
7 (ON) : Density
8 (ON) : 100 %
Dip SW-2
1 (OFF) : Printing Columns = 80
2 (ON) : User Font Back-up = ON
3 (ON) : Character Select = Normal
4 (ON) . Zero = Normal
5 (ON) . International
6 (ON) : Character
7 (ON) : Set
8 (ON) : =Japan
Dip SW-3
1 (ON) : Data Length = 8 bits
2 (ON) :  Parity Setting = ON
3 (OFF) : Parity Condition = Even
4 (OFF) : Busy Control = XON / XOFF
5 (OFF) : Baud
6 (ON) : Rate
7 (ON) : Select
8 (OFF) : = 19200 bps
Continue ? : Push'-line SW'
Write ? : Push' Paper feed SW'
DIP SW setting complete !!

For details, please refer to the documentation of the DPU-414.
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Setting the VM-53/VM-53A for the connection with CP-11/CP-10
Use the menu3/5 to set the baud rate of this unit to 9600 bps.

Setting the software DIP switches of the CP-11/CP-10
Set the DIP switches shown below.

DIP switch bank 1 (8 switches) DIP switch bank 2 (8 switches)

S8 uilnainin]iaia/ =

CP-11

DIP switch bank 1 (8 switches) DIP switch bank 2 (6 switches)

Saianinin}aln MRS

CP-10

Important
Switches 7 and 8 of DIP switch bank 2 of printer
CP-11 are set at the factory and should not be
changed. Otherwise, correct printing may not
be possible.

25
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Connection to a frequency analyzer

Use the BNC-BNC cable NC-39A (option) to connect the input of the frequency
analyzer with an output connector (X, Y, or Z) on the VM-53/VM-53A.
Make the AC/DC output selection with menu screen 1/5.

Input
connector
BNC-BNC cable Frequency
NC-39A
analyzer
~_«__Output connectors
e M

ﬁ VIBRATION LEVEL METER VM-53

Connection to a computer

Use a cross-wired (null modem) serial cable to connect the 1/0 connector on
the side of the VM-53/VM-53A to the RS-232C connector of the computer.

1/0O connector

Computer

RS-232-C interface

I/0 connector on VM-53/VM-53A: D-sub 9-pin male
26
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Setting the date and time

The VM-53/VM-53A incorporates a clock which lets you save date and time
information along with measurement data. The clock is also used by the timer

function for automated storing.

Set the date and time as follows.

1. Press the Power key to turn the unit on.

Start/Stop key

Menu key
Level Range Display (113
[
I></Y/ZI IL /L I I Modt I ISt /St l Menu  Recal o
A A A v/Lva ode art/Stop Address D
-2 e ANIRETTTS

VVYV oo M%l C] 4D ©<—Powerkey

Sub Display Print ot Pause/Cont v \\Power ’

4P keys
AV keys

2. Press the Menu key.

The menu screen 1/5 appears on the sub display.

3. Press the Menu key 3 times to bring up the indication "Menu 4/5" in
the top right of the display.

Sub display
7171 g0 08:30:00
<Memory> Menu4/5
Format d Off For VM-53A,
}— "Data Copy" and
<Time setting> Meas Set Copy”
2003/01/04 02:02:05 '

VM-53 menu screen 4/5
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4. Use the A and ¥ keys to highlight the date or time item that you
want to change, and use the € and P> keys to change the setting.

Sub display
4/ 77) 4i/0t08:30:00
<Memory> Menud/5 | . and vkeys
Format . Off to move highlight
Use € and P> keys
<Time setting> to change value
2{0[08})/01/04 02:02:05 ~—— Date and time
0 (year, month, day,
Set ready. % hours, minutes, seconds)

VM-53 menu screen 4/5

5. Press the Start/Stop key.

The internal clock is set to the selected date and time.

6. Press the Menu key several times to return to the menu screen.

Note

The clock IC used in this unit has an error of about

1 minute per month. Before measurement, be sure
to check and set the time if required.

An internal rechargeable backup battery keeps the
clock of the unit running when the power is turned
off. The backup battery is recharged by the main
batteries. The clock will keep running for about 1.5
months on the backup battery alone. If the unit is not
to be used for an extended period, the main batter-
ies should be taken out to prevent possible damage
due to battery fluid leakage. After reinserting the
batteries, be sure to set the date and time.

For information on the rechargeable backup battery,

please refer to page 244.
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Measurement in dark locations

Pressing the Light key turns the display backlight on, making it easier to read
in dark locations. Pressing the key once more turns the light off.

When the backlight is used, current consumption will increase by a factor of about
2.

Level Range Display 1>

Menu  Recal Light

A A A X/YIZ — ilva Mode StarStop Address
2 A £ 00 A om
Store B
T T - 4d..D>
:; CO C3  waxtow D oo
Rest v

Sub Display Print et

Pause/Cont Power

Note

When the unit is operating on battery power, the
backlight will be automatically turned off after 10
minutes.
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Adjusting the sub display contrast

You can adjust the contrast of the sub display as follows.

1. Press the Menu key.

The menu screen appears on the sub display.

Menu key
Level Range Display n
(]
OO @ 2% -
A A A X/Y/Z  Lv/lva Mode: Start/Stop Adress
D Jr 1 Output Cal
. L -
C] Store : <FL Up ||>:
v v v — G Max Hold o
Sub Display IRy Pause/Cont :_V-;: Power
<> keys
AV Kkeys

2. Press the Menu key until the indication "Menu 3/5" is shown in the

top right of the display.

3. Use the A and ¥ keys to highlight the "*" symbols of the item "LCD

Contrast".
Sub display
/7] o0t 08:30:00
<I/O> Menu3/5
LCD Contrast : ~—— LCD Contrast
Serial ;
Baud Rate : 19200
Meas. time : On
Index : 1

Menu screen 3/5

4. Use the € and P keys to increase or decrease the "*" symbols. This
changes the contrast.

5. Press the Menu key several times to return to the menu screen.

Note

The contrast for the main display cannot be
changed.
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Calibration

When using external equipment to record measurement data, level calibration
should be performed as follows.

1. Press the Power key to turn the unit on.

Level Range

Level Range keys XIYIZ key

Menu key
Display (113 V

O oo

I I I Menu  Recall Light

X/Yiz  Lv/lva Mode StartStop Address Output Cal ke

A AA ) R S Ow y
Store Ao |

VIV @ = £ 3P 0o—

Nt Power key
SubDisplay  Prnt Reset Poemyeom ! Power J

AV keys

2. Press the Menu key until the indication "Menu 1/5" is shown in the

top right of the display.
Sub display
47771 a0 0B:30:00
<System> Menu1/5
Meas. time :500sec
Channel : XIY/Z
Output ;

Menu screen 1/5
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32

connected.

3. Use the A and ¥ keys to highlight the "Output" item and use the 4
and P> keys to select "AC" or "DC".
AC: The Output connectors provide AC signal.

DC: The Output connectors provide DC signal.
Select the output type that is appropriate for the equipment to be

Note

for individual channels.

It is not possible to select different AC or DC settings

. Press the Output Cal key.

Main display

(Z e
L:‘u“‘““llnllllunun.,,

my

-
Lva ()

_________________________

Calibration screen example

axes.

. Press the Menu key several times to return to the menu screen.

The main display and sub display switch to calibration indication.
Verify that the measurement value reading is the same as the maxi-
mum value for the level range in each axis (X, Y, Z).

nn<-——— Level range

maximum

M
N | dB~—— Measurement

value reading

Use the X/Y/Z keys to switch the main display to other vibration
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Sub display

Level range
maximum

i~— Measurement
value reading

Cal Lva | dB .

Calibration screen example

The sub display is automatically set to bar graph indication for the
three vibration axes, allowing you to check all three readings simul-
taneously.

During calibration, the Output connectors supply the following
signal.

AC: 31.5 Hz, 1 Vrms ("AC" selected from menu screen 1/5)

DC: 2.5V ("DC" selected from menu screen 1/5)

Use this signal to calibrate the external equipment such as a level

recorder or analyzer.

6. Press the Output Cal key again to cancel the calibration mode.
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Reading the Displays

The VM-53/VM-53A has two LCD panels. The left-side panel is the main
display and the right-side panel is the sub display.

The main display shows the measurement value reading (instantaneous value,
processing values) for the selected vibration axis (X, Y, Z) as well as various
parameter settings.

The sub display shows the 3-axis bar graph, level/time screen, menu screens,

recall screen, and other information, depending on the measurement mode.

Main display

The illustration below is for demonstration purposes only. In actual use, not

all display elements will be visible at the same time.

Pause symbol

Store mode indication
Measurement Autod
in progress Elapsed u'o ling interval
Measurement time setting symbol time setting  /Sampling interva
|_, [ T Address field
| 888smh| [EMM mng: {00 ms /Ca"bration indication
Vibration axis —=i; 188m 88 T 8888’ Siore indication

Level range 5 —1I> &>
(minimum) "\ ‘Hgg R LT e

Underload indication
Over (< — Overload indication

instantaneous value) | A [
( T )msseqi : oo N (mstantaneous value)

Level range (maximum)

Bar graph

Underload indication rmin | .
Function " - (processing values)

Measurement value

Processing type c
ard insertion indication
AC/DC output |nd|cat|on (VM-53A only)

Remote indication Co Comparator indication
Print indication

Measurement time setting
Shows the measurement time as set from menu screen 1/5.
Available settings are 500 s (seconds), 10 s, 1 m (minute), 5 m, 10 m,
15 m, 30 m, 1 h (hour), 4 h, 8 h, 24 h. When the measurement time is set

to "Manual", nothing is shown here.
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Pause symbol

Appears when the unit is in pause mode.

Measurement in progress symbol

Flashes during processing and while data are being stored in memory.

Store mode indication
Shows the selected store mode.
Available settings are Manual, Autol, Auto2, Timer Autol, and Timer
Auto2.

The store mode is selected from menu screen 2/5.

Elapsed time indication
Shows the elapsed time for processing or for storing data in memory.
When the time is less than one hour, the indication is in minutes (m) and
seconds (s). When the time is one hour and above, the indication is in

hours (h) and minutes (m).

Auto1 sampling interval
When the store mode is Autol or Timer Autol, the sampling interval (100
ms or 1 s) is shown here.

The sampling interval is selected from menu screen 2/5.

Address field
The content of this indicator depends on the store mode.
Manual: The address is shown.
Auto2, Timer Auto2:  The number of stored data in the measure-

ment time is shown.

Calibration indication
Appears when the Output Cal key was pressed and the unit is in calibra-

tion mode.

Store indication

Appears when data are being stored in memory.

Level range (maximum)
Shows the maximum (full-scale) value for the bar graph, as set with the

level range keys.
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Bar graph
A bar graph corresponding to the measurement value is shown here. The
display update frequency is 100 ms.

Overload indication (instantaneous value)

Appears when overload in the instantaneous value was detected.

Overload indication (processing values)
Appears when overload during processing was detected. The indication
remains on until the start of the next processing measurement. The indi-

cation also appears when overload was detected during maximum value
hold.

Measurement value
The measurement result is shown here. The display update frequency is
ls.

Card insertion indication (VM-53A only)

Appears when a memory card is inserted in the card slot.

Comparator indication
Appears when the comparator function is being used.

The comparator function is selected from menu screen 5/5.

Print indication

Appears while data are being sent to the printer.

Remote indication

Appears when the unit is being controlled via a serial link.

AC/DC output indication
Shows the selected output type.
AC: Output connectors supply AC signal.
DC: Output connectors supply DC signal.
The AC/DC output is selected from menu screen 1/5.
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Processing type
Shows the kind of processing function that has been selected with the Mode

key.
98: Time percentile level (5, 10, 50, 90, 95)
eq: Power average
min: Minimum value during measurement interval
max: Maximum value during measurement interval
max hold: Maximum value hold

Function
Shows the function that has been selected with the Lv/Lva key.
Lv: Vibration level
Lva: Vibration acceleration level

Underload indication (processing values)
Appears when underload during processing was detected. The indication

remains on until the start of the next processing measurement.

Underload indication (instantaneous value)

Appears when underload was detected.

Level range (minimum)

Shows the minimum value for the bar graph.

Vibration axis
Shows which vibration axis is currently selected for measurement value
display.
The axis is selected with the X/Y/Z keys.

37



Reading the Displays

Main display content example

C3
C3
C3
Lata ]

-
[

(Z ]
'\{“/“E!I‘llllﬂllll,l‘\l
(
Lv { dB

Instantaneous value display example

[y
[X]

O/
|
L

While a menu is shown and during recall operation, the display shows

U___ dBll‘
When single-axis measurement was selected with menu screen 1/5, 0.0

dB is shown for the other channels.
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Sub display

The sub display employs a dot-matrix type LCD which allows various display
functions.
The Sub Display key serves to switch between these functions. The screen

also changes according to the operation mode.

Level Range Display (113
I Y s O ==
Menu  Recall = Lot
XIYlz Lv/Lva Mode Start/Stop Address
AX AY AZ D Lo

Sub Display Print Reset

VAN
VVYVY o0 o 2 &]Q%D@)

Pause/Cont Power

Sub display key

The battery capacity and date/time indications also appear on the sub dis-

play.
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Instantaneous value and processing measurement
You can select the display screens for level/time, bar graph, processing list,
or parameter setting check.

Single-axis level/time screen
This screen shows a level/time graph for the same axis as selected for the
main display (X, Y, Z2).
The level resolution (vertical direction) is 1.25 dB per dot, with a range of

60 dB. The time axis (horizontal direction) corresponds to 30 seconds.

Current date (month/day)
Battery capacity indication and time (hours:minutes:seconds)

Vibration —
axis

indication

Time axis |—>303 LTIV 48TédB 0
Function Measurement value

Single-axis level/time screen example

Battery capacity indication
When the unit is operating on battery power, you should periodically check
the battery capacity indicator. The number of black segments decreases
as the batteries are used up. When the display starts to flash, correct mea-
surement is no longer possible. Replace the batteries with a fresh set.
The battery capacity indication is also displayed while the unit is powered
from the AC adapter.

TR I e

/1IN
Batteries === Batteries === Flashing
good low Replace batteries
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3-axis level/time screen

This screen shows level/time graphs for all three axes simultaneously.

The level resolution (vertical direction) is 4 dB per dot for one axis, with

arange of 60 dB. The time axis (horizontal direction) corresponds to 30

seconds.

This screen is shown when 3-axis (X, Y, Z) measurement is being car-

ried out.

If the setting of the <System> Channel item on menu screen 1/5 is not

"X/Y/Z", this screen is not shown.

Level range

Shows
overload

or
underload

77/ gi/0t08:30:00
s 111
- - 80!
Vibration —»Nre ar - — i
axis 5.5 : : = %8
okl T ™ — — |
Z . . - 10!
Time axis — 30s Lv 0
Function
3-axis level/time screen example
/771 o0t 08:30:00
- 80
-I-l—l—l—l'l‘_._._l-".-"l_ﬂ—:
. . - [N
= 80
-F“-"""—l"":‘-—\.l_l_."‘-l_lq_: <_
) i - ._
30s Lv 0

Overload and underload indication

on

3-axis level/time screen
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42

3-axis bar graph screen

This screen bar graphs for all three axes and the instantaneous values

simultaneously.

This screen is shown when 3-axis (X, Y, Z) measurement is being car-

ried out.

If the setting of the <System> Channel item on menu screen 1/5 is not

"X/Y/Z", this screen is not shown.

Level range —>'

minimum

axis

Vibration —»' .:h ) é

110 70!

l_ﬁ |
Lv

d@l 4votog: 3

CJ

8
8
7

-an
B SRR

Level range
maximum

41 8<— Measurement

Function

3-axis bar graph screen example

Underload indication

Overload indication

] \"' /a :\BE:BE:EB

42.3
41.8

53.1
dB

Overload and underload indication

on 3-axis bar graph screen

values
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Processing list screen

Shows the processing results as a list display.

| Actual
{7771 no.o8:.2n <—|/ measurement time
500s | Measurement
Functon ~ ] 01/01 08:21:40 - me setting
| “Processing start
Vibration axis — - 'y LO5: 53.2 | dateftime
Power average L10: 50.9

Maximum value within 495 L50: 48.6 = Time percentile
measurement time &Lmax 60.2 L90: 45.3 levels
Minimum value within | Lmin : 39.5 L95: 42.3

measurement time

Processing list screen example

Parameter setting check screen

Lets you check the current settings of some major parameters.

1] oi/0t08:30:00

Function Measurement

setting \_l__\{ o M. Time:500s time setting
Output setting

X : 80 Output:AC
Level range —Y - 80

setting :Z - 70!

/Store Mode:Manual

Store mode
setting

Parameter setting
check screen example
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Calibration mode
During calibration, the 3-axis bar graph screen is shown.

Level range——=>40 100! Level range
minimum | & '100.0 | maximum
40, |

100 ,
Vipration -~ | INESEG— 1 00.0~— Measurement
axis | ' 40 ! ¥ | value
:'40' 10/ 100.0 | indication

Cal L\T/a dB

Function

Calibration screen example

Timer standby mode
When the store mode is Timer Autol or Timer Auto2 and the unit is in

the standby condition, the standby screen is shown.

am 0 i/0¢08:30° 00 ‘

Auto1 Store Standby <«———— Store mode
File name : AU1-0000 File name

M. Time : 10min (Only with VM-53A
Start :01/02 06:00:00 hen using memory card)
Stop_:01/03 06:00:00 Sy roment fime

Auto1_Samp. 100msec~—:\ S time

Tlmer standb \ Auto1 sampling interval
Timer standby
indication

Timer Auto1 standby screen example
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Menu screens
The VM-53/VM-53A has five menu screens which are shown on the sub
display and are numbered 1/5 to 5/5. The Menu key lets you cycle through
the screens.
To select an item on a menu screen, you use the A and ¥ keys.

To change the setting of an item, you use the € and P> keys.

Menu screen 1/5

4777] 4voi¢08:30:00

M
<System> Menu1/5 tirﬁ:surement
Meas. Time e
Channel - XIY/Z Measurement
Output : AC | axis setting

| Output type
setting

Menu screen 1/5

Meas.Time (Measurement time)
Selects the measurement time.
Available settings are 500 s (seconds), 10 s, 1 m (minute), 5 m, 10 m,
15 m, 30 m, 1 h (hour), 4 h, 8 h, 24 h, and Manual.
When the measurement time is set to "Manual", the longest actual mea-
surement time will be 199 hours 59 minutes 59 seconds.

The Start/Stop key can be used at any time to stop a measurement.

Channel (Measurement axis setting)
Selects whether 3-axis (X, Y, Z) measurement or single-axis measurement
in a selected direction (X or Y or Z) is carried out.
When single-axis measurement is performed, current consumption will

be reduced by about 10% compared to 3-axis measurement.

X/Y/Z: 3-axis (X, Y, Z) measurement
X: X-axis measurement
Y: Y-axis measurement
Z: Z-axis measurement

When single-axis measurement is performed, the measurement value

readings for the other channels will be 0.0 dB. 45



Reading the Displays

OUTPUT (Output type)
Selects the type of signal provided at the Output connectors.

AC: Output connectors supply AC signal.
DC: Output connectors supply DC signal.
Note

It is not possible to select different AC or DC settings
for individual channels.
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Menu screen 2/5

Menu screen 2/5
&7 77] oi/0008:30:00

<Store> Menu?2/5

Store Mode :INERVEUNM - — Store mode

File name : MAN_-000Q «+—— File name

(Not shown for VM-53.
Only shown for VM-53A
when memory card

is being used.)

Screen example
for Manual store mode setting

Store Mode

Sets the store mode.

Manual: The instantaneous value (vibration level or vibration ac-
celeration level) is stored when the Store key is pressed.

Autol: The vibration level or vibration acceleration level is stored
continuously every sampling interval (100 ms or 1 s).

Auto2: The processed measurement values are stored continuously
for each measurement time (Meas.Time) interval.

Timer Autol: Autol mode with timer control

Timer Auto2: Auto2 mode with timer control
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Sub display
/7] oot 083000
<Store> Menu2/5
Store Mode :[EXiexl Store mode
File name : AU1_0000 File name

Autol Samp. :100msec (Not shown for VM-53.
Only shown for VM-53A
when memory card

is being used.)

Auto1 sampling interval
Screen example

for Auto1 store mode setting

Sub display
e/ 77] o0 t08:30:00
<Store> Menu2/5

Store Mode : Auto?2 Store mode

File name : AU2_0000 - Fie name

(Not shown for VM-53.
Only shown for VM-53A
when memory card

is being used.)

Screen example
for Auto2 store mode setting

Menu screen 2/5
e/ 7/] o0 083000

<Store> Menu2/5

Store Mode : I T Store mode

File name : AU1_-0000 File name

Autol Samp. : 100msec~—— Auto1 sampling interval
Start  :01/01 08:45
Stop : 01/01 12:00
Sleep Mode : Off «

Screen example
for Timer Auto1 store mode setting

| Measurement start time
| Measurement stop time
: Sleep mode setting
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Menu screen 2/5
/771 oi/0408:30:00
<Store> Menu2/5

Store Mode : BHnl=I7A\0| (Y= <~ Store mode
File name : AU2_0000 T File name

Start :01/01 08:45 Measurement start time

Stop :01/01 12:00
Interval : 10min | Measurement interval

Sleep Mode : Off - — Sleep mode setting

Screen example
for Timer Auto2 store mode setting

Measurement stop time

File name (only shown for VM-53A)
This item is shown when a memory card is being used in the VM-53A.
A four-digit number can be specified as file name.

When no memory card is being used in the VM-53A, the item is not

shown.

Auto1 Samp. (Autol sampling interval)
Sets the sampling interval for continuous data storing in Autol mode.

The available settings are 100 msec and 1 sec.
This item can be set in the Autol and Timer Autol store mode.

Start (Measurement start time)
Sets the start time for timer controlled measurement.
This item can be set in the Timer Autol and Timer Auto2 store mode.

Stop (Measurement stop time)
Sets the stop time for timer controlled measurement.

This item can be set in the Timer Autol and Timer Auto2 store mode.

Interval (Measurement interval)
Sets the measurement interval.
Available settings are Off, 5 min, 10 min, 15 min, 30 min, and 1 hour.
This item can be set in the Timer Auto2 store mode.
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Sleep mode (Timer standby sleep setting)
This setting controls the condition of the internal circuits of the unit dur-
ing the timer standby period.
When set to "On", the internal circuits will be in sleep mode during timer
standby, which reduces current consumption by about 50%.
This item can be set in the Timer Autol and Timer Auto2 store mode.
If the "On" setting is selected, there will be no output signal at the Output

connectors during timer standby.

Measurement
time set with Meas.Time
Measurement (actual measurement time)
start time
Store key Store data in file Store data in file
pressed Measurement Measurement
in progress in progress
Timer standby Timer standby Timer standby
| Measurement cycle Measurement cycle
set with Interval set with Interval
(observation time) (observation time)

Operation example for Timer Auto2 mode
with Interval setting and Sleep Mode On

Measurement time set

Measurement with Meas.Time
start time (actual measurement time)
Store key
pressed Measurement
in progress  Store data in file
Timer standby

Operation example for
Timer Auto1 mode with Sleep Mode On
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Reading the Displays

Menu screen 3/5

Menu screen 3/5
o) o0 08:30:00

<I/O> Menu3/5
LCD Contrast : BEEE e < — Sub display contrast

Serial . Serial interface
Baud Rate o1 9200 /O transfer speed
Meas.Print : On | Print during processing
Index . 1<——— Index

LCD Contrast (Sub display contrast)

The number of asterisks "*" corresponds to the contrast setting.

Serial (Serial interface)
Sets the serial interface to On or Off. To use the I/O connector, the set-
ting must be "On".

Baud Rate (/O transfer speed)
Sets the transfer speed for RS-232-C serial communication or data transfer
to a printer.
Available settings are 4800 bps, 9600 bps, and 19200 bps.

Meas.Print (Print during processing)
Sets the printing function to On or Off.
When the setting is "On", instantaneous value data will be printed automati-
cally every 5 seconds after processing was started with the Start/Stop key.

The processing result is also printed when processing is completed.

Index
Sets an index number from 1 to 255. This can be used to identify the unit
when multiple VM-53/VM-53A units are used in a system.
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Reading the Displays

Menu screen 4/5

Menu screen 4/5
) o008 30:00

<Memory> Menu4/5 |  Format

Format - Off <_|/ Data copy
Data Copy - (VM53A0nl)

Meas. Set Copy : Off Setting information
<Time setting> < copy (VM-53A only)
2003/01/10 12:34:56 | Dateftime setting

Format

VM-53: Set to "On" when wishing to clear all data stored in the in-
ternal memory.

VM-53A: Set to "On" when wishing to clear all data on a memory
card inserted in the unit. (This does not perform a physical
format.)

If no memory card is inserted, all data stored in the internal

memory will be cleared.

Data Copy (VM-53A only)
This lets you copy all data stored in the internal memory onto a memory

card, using a specified file name.

Meas. Set Copy (Measurement setting information copy)
(VM-53A only)
This lets you copy setting information about level range, L,/L,, etc. onto
a memory card. This information can later be used to start the VM-53A

with these settings. (For details, see page 233.)

Time setting (Date/time setting)
Lets you set the year, month, day, hours, minutes, and seconds.
When you press the Start/Stop key, the internal clock is set to the selected
date and time and starts to run.

Settings will not become active unless the Start/Stop key is pressed.

52



Reading the Displays

Menu screen 5/5

Menu screen 5/5

/7] VAR H: B H B H Comparator
<Comp. Setting> Menu5/5 function On/Off
Comp. . Comparator
Comp. Level : 70dB~| level setting

Delay Time . 5S < Delay time setting
Auto Reset . On~<——Auto reset setting
Auto Reset Time : 1 OS<|—Auto reset time setting

Screen example
for comparator function On

Comp. (Comparator function On/Off setting)
Turns the comparator function on or off.
When this item is set to "On", various other settings for the comparator
function can be made. (When this item is set to "Off", the other settings

are not shown.)

Comp. Level (Comparator level setting)
Sets the level at which the comparator function becomes active. When this
level is exceeded, an output signal is provided at the I/O connector.
The setting range is 30 to 120 dB in 1-dB steps.

Delay Time
Sets the delay between the point where the comparator level is exceeded
and the I/0 connector output becomes active.

The setting range is 0 to 9 seconds in 1-s steps.

Auto Reset
This item controls the I/O connector output when the level falls under
the comparator level again.
On: The comparator output is automatically reset (turned off).

Oft: The comparator output remains on.

Auto Reset Time
Sets the delay until auto reset becomes active.

The setting range is 0 to 90 seconds in 1-s steps.
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Power-On/Off

Power-on

Hold down the Power key for about 1 second until the sub display shows the
power-on screen. When the screen appears, release the Power key.

After the initialization screen was shown, the measurement screen ap-

pears.

Level Range Display 1 D

| [ &6

Menu  Recall | U9

C
A A A X/Y/Z  Lv/lva Mode. Start/Stop Address ()
x v 2 A

Output Cal

VIV =@ = 8 3 Q%D ©-— Power key

b Displa Print
Sub Display i Reset Pause/Cont Power

VIBRATION LEVEL METER

VM-53 &

RION
RION CO.,LTD.

Sub display screen during
power-on (initialization screen)

Note

Pressing the Output Cal key while the initialization
screen shown above is displayed brings up the soft-
ware version information screen of the unit.
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Power-On/Off

Power-off

Hold down the Power key for about 1 second until the sub display shows the

power-off screen. When the screen appears, release the Power key.

See You. ..

4

RION

Sub display screen
during power-off

Note

After turning the unit off, wait at least 5 seconds
before turning power back on again.
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Measurement

The VM-53/VM-53A can measure the vibration level or vibration accelera-
tion level as defined by the Japanese Industry Standard for vibration meters
(JIS C 1510: 1995). Vibration level measurements are weighted according to
human vibration sensitivity characteristics.

When the "Channel" item on menu screen 1/5 is set to X/Y/Z, 3-axis measure-
ment and processing is performed. When one axis (X or Y or Z) is selected,
measurement and processing is performed for that axis only.

The following description assumes that the steps described in the paragraph

"Preparations" (on page 12) have been completed.

Vibration level measurement
To carry out vibration level measurement, proceed as follows.

1. Press the Power key to turn power to the unit on.
(For information about the display function, see the section "Power-
On/Off" on page 54.)
The same settings that were selected when the unit was last turned
off will be active again.

The display shown below is only an example.

X/Y/Z key Start/Stop key

Lv/Lva key Pause/Cont key

Mode key /7 Menu key
ay l 113 -4

(]

I I I I l Menu  Recall | oM

L
A A A X1Y/zZ Lv/Lva Mode StartStop Address.
-1 ) &
tore ¢ i Up
VYV @ o & 39'9%> ©-— prowerkey

| .4
1
Sub Display Print Reset Pause/Cont ._VR \Powe, J

Sub Display key AV keys

Level Range keys

Level Range Dig
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Measurement

Use the "Channel" item on menu screen 1/5 to select the vibration

Level range
maximum

2.
axis for the measurement. If X/Y/Z is selected, measurement is per-
formed for all 3 axes.
Otherwise measurement is performed only for the selected axis.
3. Select the "Lv" function with the Lv/Lva key.
4. Select the vibration axis with the X/Y/Z key.
Main display
500s (Manu
Vibration axis 0m 50 s o
la
Level range —— 5‘“||Illl,““ﬂllll,l 107
minimum e o~

N4
Function indication —»LV Vi I'..' .' H B
I —
| S B L S dB:

N ing t
0 processing type |

should be displayed.

Vibration level
measurement screen example

Bar graph

5. Select the level range with the Level Range keys.
If[ ]or | ] is shown frequently, change the level

range setting.

Main display
S00s Erm
00mB80s OO0
2y O LT 10
gt LLLLLLLL LU a
\‘/7 N

Underload indication —= (=R
(instantaneous value) L
\"/

M- Overload indication

dB

Over, Under indication

(instantaneous value)
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Measurement

6. The measurement value indicated on the display is the vibration
level.

The reading is updated every second.

You can use the Pause/Cont key to pause the numeric value indica-
tion and to resume normal operation. The bar graph will be updated
also in pause mode.

While the unit is in pause mode, a pause symbol (Il') is shown.

Pause symbol

Main display
S00s Em
ZH VL LLLELLTTTT i
L C 11t
v - . | dB
Paused display
Sub display

Measurement in
progress/pause ————
symbol

Pressing the
Pause/Cont key 10

brings up the —|—|I 30s Lv 53.1dB 0

pause symbol(Il) _

Symbol indication on sub display
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Measurement

Note

When single axis is selected for the "Channel" item
on menu screen 1/5, the reading for the other chan-
nels is "0.0".

After power was turned on, the internal circuits of
the unit take about one minute to stabilize. Start
the measurement only after waiting at least a min-
ute. When no processing type is shown, the unit is
in vibration level mode. If any processing type is
shown, press the Mode key several times until the

indication disappears.
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Measurement

Sub display screen examples

Function indication

Sub display
{7 77] o0t 0B 30:00
,,,,,,,,,,,,,,,,,,,,,,,, L
iiiiiiiiiiiiiiiiiiiiiiii k3103
30s LTV 53T1dB (O

Single-axis level/time graph example

Sub display

- 80
.-.._h.--.._,..-....___,—.-..___,_,_k 00!
d.'-,_h-‘'''‘--_|.|_'_"‘-|_l—|_l—-_: 370:

Function indication
3-axis level/time graph example

Level range
indication

Measurement value indication

Level range
indication

Only shown when "Channel" item on menu screen 1/5 is set to X/Y/Z.

Level range ———=i2():

minimum

Sub display

******

l—ij 42.3

Level range
maximum

N hiﬁ 41 8 i«— Measurement

Lv
f

Function indication
3-axis bar graph screen example

value indication

Only shown when "Channel" item on menu screen 1/5 is set to X/Y/Z.
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Measurement

Vibration acceleration level measurement

1. Press the Power key to turn power to the unit on.
(For information about the display function, see the section "Power-
On/Off" on page 54.)
The same settings that were selected when the unit was last turned
off will be active again.

The display shown below is only an example.

X/Y/Z key Start/Stop key

LviLva key Pause/Cont key

Modle key /7 Menu key

Level Range keys

Level Range Di¢

AAA|//||/|| ) @ 29T
XIY/lz Lv/Lva Mode Start/Stop "idd'isi G
Y C] ._%,__ Output Cal
V \V4 V o o L o QJVD' @<—J Power key
isplay Reset Pause/Cont I _,' Power
4P keys
Sub Display key AV keys

2. Use the "Channel" item on menu screen 1/5 to select the vibration
axis for the measurement. If X/Y/Z is selected, measurement is per-
formed for all 3 axes.

Otherwise measurement is performed only for the selected axis.
3. Select the "Lva" function with the Lv/Lva key.

4. Select the vibration axis with the X/Y/Z key.

Main display
S500s [Manu]
Vibration axis 14 T - l/ Level range
Level range _a.u_.‘ “‘““““""". 0 maximum
minimurm o= ——~~J -~ Bar graph

Function e N |
Function | _ A nle I i
indication " ~Lva f&, = 2. | dBi~ Measurement
. ~ /" hol ! !
No processing value indication

type should |

be displayed.

____________________________

Vibration acceleration level

measurement screen example
61



Measurement

5. Select the level range with the Level Range keys.
If[ ]or[ ] is shown frequently, change the level

range setting.

Main display
S00s rm
O0miD s Y
B o an
R LU 10
—
Underload indication —~ (VAGES @~ Overload indication
(instantaneous value) L [ I | (instantaneous value)
- -
va - . | dB

Over, Under indication

6. The measurement value indicated on the display is the vibration ac-

celeration level.
The reading is updated every second.

You can use the Pause/Cont key to pause the numeric value indica-
tion and to resume normal operation. The bar graph will be updated

also in pause mode.
While the unit is in pause mode, a pause symbol ( Il') is shown.

Pause symbol

Main display
S00s (Manu |
LZB L LT 10
AL -
\\/7 ——
C ¢
Lva 3.1 dB

Paused display
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Measurement

Note

When single axis was selected for the "Channel"
item on menu screen 1/5, the reading for the other
channels is "0.0".

After power was turned on, the internal circuits of
the unit take about one minute to stabilize. Start
the measurement only after waiting at least a min-
ute. When no processing type is shown, the unit is
in vibration level mode. If any processing type is
shown, press the Mode key several times until the
indication disappears.

63



Measurement

Sub display screen examples

Sub display

~~ Level range
indication

30s I_Tva 53¢1dB 0

Function indication Measurement value indication

Single-axis level/time graph example

Sub display

= 180!

Fpte e, = [ i <— Levelrange
- }203 indication

il"-,_h-‘'''‘--_|.|_’_"‘-|_|—|_l—-_.: 370:

Function indication
3-axis level/time graph example

Only shown when "Channel" item on menu screen 1/5 is set to X/

Y/Z.
Sub display
{7 17] VA 35 Eﬂ
Levelrange——=20' 80! Level range

minimum . —i:] 423 maximum

. hij 41 8? Measurement

value indication

Hva ‘dB'

Function indication
3-axis bar graph screen

Only shown when "Channel" item on menu screen 1/5 is set to X/
Y/Z.
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Measurement

Power Average Measurement (L,cq OF Lyzeq)
To carry out power average measurement, proceed as follows.

1. Press the Power key to turn power to the unit on.
(For information about the display function, see the section "Power-
On/Off" on page 54.)
The same settings that were selected when the unit was last turned
off will be active again.
The display shown below is only an example.

X/Y/Z key Start/Stop key

LviLva key Pause/Cont key

Modla key /7 Menu key

Level Range keys

Level Range Dis

—
AAAIII | ] O 292 W
X/Y/lzZ Lv/Lva Mode Start/Stop Address G
D _"A,__ Output Cal
V Vv =2 o 82 ﬂ--P. @«— Power key
pl Reset P se/Cont Power
<> keys
AV keys

Sub Display key

2. Use the "Channel" item on menu screen 1/5 to select the vibration
axis for the measurement. If X/Y/Z is selected, measurement is per-

formed for all 3 axes.
3. Select the "Lv" or "Lva" function with the Lv/Lva key.

4. Select the vibration axis with the X/Y/Z key.

Main display
S00s Enm
Vibration 00mO0s OO0
axis El Level range
Level range —— ’5‘““““‘““5'"!! 10« maximum
minimum — <—- Bar graph
1 |
Function — |, - [
indication LV :.' -t ( dB-— Measurement
__________________ I . . M
value indication

Vibration level measurement screen example 65



Measurement

66

5. Select the level range with the Level Range keys.

6. Use the menu to set the measurement time.

Press the Menu key to bring up menu screen 1/5.

7. Use the A and ¥ keys to move the cursor to the "Meas.Time" field
and use the € and P> keys to select the measurement time.
Each push of the € and P keys cycles through the following set-
tings: 500 sec +* 10 sec «* 1 min «* 5 min +* 10 min «* 15 min
+«= 30 min <> | hour «* 4 hours +=* 8§ hours «* 24 hours +* Manual
> 500 sec
When the Manual setting is selected, measurement continues until
terminated by the operator. However, even in manual mode, mea-
surement will automatically terminate after 199 hours 59 minutes

59 seconds have elapsed.

Menu screen 1/5

/171 g0 08:30:00

<System> Menu1/5

Meas. time 1500sec! Measurement
Channel - XIY/Z time
Output : AC

Measurement time selection screen example



Measurement

Press the Menu key several times to return to the measurement screen.

Press the Start/Stop key to start processing.

When processing measurement starts, the P> symbol flashes and the
elapsed time is shown.

When the measurement time set in step 7 has elapsed, the measure-
ment is terminated automatically. It is also possible to stop the mea-
surement before that by pressing the Start/Stop key.

When the Manual setting is selected (no measurement time setting shown),

the measurement must be terminated with the Start/Stop key.

Measurement in Elapsed time
progress symbol indication

Main display
T crnm
Measurement — ~2uus Ll I
time setting dim {0g OO
(not shown in
Manual mode) i WL i
“““ A L :
ey —
C X 1
-, -
Lv 230 dB

Measurement in progress screen example

Sub display
o] o0t 08:30:00
-~ 70
________ A | 10
Pausesymbol—|>ll 30s Lva 53.1dB O

Measurement in progress
symbol on sub display

Note

When a processing measurement is started, previous

processing data are cleared.
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Measurement

Note

When 3-axis measurement is selected with the "Chan-
nel" item on menu screen 1/5, measurement for all

three axes is performed simultaneously.

During measurement, most keys are inactive. Only
the following six keys can be used:

Start/Stop, Pause/Cont, Mode, Light, X/Y/Z, Sub
Display

All other settings must therefore be made before
starting the measurement.

Pause
By pressing the Pause/Cont key during measurement, you can pause

and resume the measurement. While the unit is in pause mode, a

pause symbol (Il) is shown.

Pause symbol

Main display
S00s [Manu|
00m 0s OO
i
' LU LT 10
e LU
) —
= C 1
- -,
Lv 231 dB

Paused display screen example
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Measurement

10. When measurement is completed, press the Mode key to set the

processing type indication to power average (eq).

Press the Sub Display key to bring up the processing list screen on

the sub display.
If [Over] ( on list screen) is shown, the result comprises over-
load data.
If [Under] ( on list screen) is shown, the result comprises un-
derload data.

Underload indication
(processing values)

Power average

Main display

[Manu]

500s

(Z I
{0 (VILLLLLT LT
“““‘ | - [
v

Under Over
Ly & WO C
kv 1 .21 dB

Power average screen example

Overload indication
(processing values)
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Measurement

Processing list screen

Besides the 3-axis level/time screen and 3-axis bar graph screen, the Sub

Display key can also be used to call up a screen which lists all processing

values. This screen lets you check not only the power average but also the

L yax> Limin, and L, values at the same time.

Underload indication

(shown as when underload
condition occurred during measurement)

Sub display
1 Elapsed
Overload | ] O00:08:00 < processing time
indication N 500s Preset
(shown as @M when M/ ma-3 - an :
overload condition Un 0 /01 082 {:M0,] measurementtime
occurred during Lv LO5: 53.2 Processing

measurement)

70

- Lmax: 60.2 L90: 45.3
Lmin : 39.5 L95: 42.3

L10: 50.9 start time
Power average —— | eq : 49.5! L50: 48.6

Processing list screen example

Note

Processing result data will be lost when the power
is turned off. To keep the data, use the manual store
function.




Measurement

Time percentile level (L,) measurement

To carry out time percentile level measurement, proceed as follows. The

procedure is very similar to power average measurement. (on page 65)

1. Press the Power key to turn power to the unit on.
(For information about the display function, see the section "Power-
On/Off" on page 54.)
The same settings that were selected when the unit was last turned
off will be active again.

The display shown below is only an example.

X/Y/Z key Start/Stop key

Lv/Lva key
Level Range keys Pause/Cont key

l \ Mode key /7 Menu key
Level Range Disyay l n Y

—

OO @ RPY -

A A A X/Y/Z  Lv/lva Mode Star/Stop Address C]
—| == 0 A e

VVV @@ @ fw QL-P @<— Power key

Sub Display Print Reset Pause,cw powe,

<> keys
Sub Display key AV keys

2. Use the "Channel" item on menu screen 1/5 to select the vibration
axis for the measurement. If X/Y/Z is selected, measurement is per-

formed for all 3 axes.
3. Select the "Lv" or "Lva" function with the Lv/Lva key.

4. Select the vibration axis with the X/Y/Z key.

Main display
Sols Enm
Vibration O0m o0 s oo
axis _JB Level range
Level range —! ‘“““lllllllllllll ﬂa<—/| maximum

minimum e ——~J - Bargraph
CTa :

Function — | Y, - '

indication LV :-' pu ( dB.«— Measurement
""""""""" value indication

Vibration level measurement screen example
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Measurement

72

5. Select the level range with the Level Range keys.

6. Use the menu to set the measurement time.

Press the Menu key to bring up menu screen 1/5.

Use the A and ¥ keys to move the cursor to the "Meas. Time" field
and use the € and P> keys to select the measurement time.

Each push of the < and P keys cycles through the following settings:
500 sec «* 10 sec > 1 min «=* 5 min <> 10 min «* 15 min <= 30 min
= | hour <= 4 hours <> 8 hours +* 24 hours += Manual +> 500 sec
When the Manual setting is selected, measurement continues until
terminated by the operator. However, even in manual mode, mea-
surement will automatically terminate after 199 hours 59 minutes
59 seconds have elapsed.

The L, sampling time is normally 100 milliseconds, but when the

measurement time is 500 seconds, L, is 5 seconds.

Menu screen 1/5

| oi/0t08:30:00

<System> Menu1/5

Meas. time 4 500sec Measurement
Channel : XIY/Z time
Output : AC

Measurement time selection screen example

8. Press the Menu key several times to return to the measurement

screen.

. Press the Start/Stop key to start processing.

When processing measurement starts, the P> symbol flashes and the
elapsed time is shown.

When the measurement time set in step 7 has elapsed, the measure-
ment is terminated automatically. It is also possible to stop the mea-
surement before that by pressing the Start/Stop key.

When the Manual setting is selected (no measurement time setting shown),

the measurement must be terminated with the Start/Stop key.



Measurement

f nn
Measurement —~30Us

time setting
(not shown in
Manual mode)

Measurement in Elapsed time
progress symbol  indication
Main display
Em
Gim 0g 00U
4
g LLLLULLTT ]
LU
\\ N
c 2
Lv 231 dB

Measurement in progress screen example

Sub display
i) D01 08:30:00
_ - 70
Measurement in I
progress/pause P T
symbol | | PAF----"-------omoooooo B
Pressing the I |
Pause/Cont key . . 0
brings up the ST 308 LV 53.1dB O
pause symbol(ll) | |

Symbol indication on sub display

Note

If 3-axis measurement was selected with the "Chan-

nel" item on menu screen 1/5, measurement for all
three axes is performed simultaneously.

During measurement, most keys are inactive. Only
the following six keys can be used:

Start/Stop, Pause/Cont, Mode, Light, X/Y/Z, Sub
Display

All other settings must therefore be made before
starting the measurement.

When a processing measurement is started, previous

processing data are cleared.
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Measurement

By pressing the Pause/Cont key during measurement, you can pause

and resume the measurement. While the unit is in pause mode, a

pause symbol (Il is shown.

Main display
S00s (Manu]
O00m 0s oo
||
‘0 LTI 10
C
Lv 23,0 dB

Pause symbol

Paused display screen example

10. When measurement is completed, press the Mode key to select the

time percentile level to display (5, 10, 50, 90, or 95).

Press the Sub Display key to bring up the processing list screen on

the sub display. On this screen, all time percentile level data can be

seen

together (5, 10, 50, 90, 95).

If [Over] ( on list screen) is shown, the result comprises over-

load

data.

If [Under] ( on list screen) is shown, the result comprises un-
derload data.

Underload indication
(processing values)

L 495
Time percentile level Q -

74

Main display
500s  OEM
00mB0s 0O
¥ et UL T 13
&7 ) e L

Over
N N d
- -

Under

dB

Overload indication
(processing values)

Time percentile level (L1g) screen example



Measurement

Processing list screen
Besides the 3-axis level/time screen and 3-axis bar graph screen, the Sub

Display key can also be used to call up a screen which lists all processing

values. This screen lets you check not only the time percentile level but also

the L.y, Lyax, and L,;, values at the same time.

eq»

Underload indication

(shown as when underload

processing time
Preset
measurement time

Processing
start time

Time percentile
level

Sub display | condition occurred during measurement)
am | 08:08:00 " process
500s

Overload — ~Qv|lUn| /0! 08:2 {:40

indication ,_______________T\
(shown as @M when Lv LO5: 53.2:
overload condition 'L10: 50.9:

occurredduring | | eq : 49.5!150: 48.6 T
measurement) Lmax: 60.2:L90: 45.3!
Lmin : 39.5:195: 42.3]

Processing list screen example

Note

18 5 seconds.

The L, sampling time is normally 100 milliseconds,
but when the measurement time is 500 seconds, L,

function.

Processing result data will be lost when the power
is turned off. To keep the data, use the manual store
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Measurement

Measurement interval maximum value (L,,x) and
minimum value (L,;,) measurement

To carry out the maximum value and minimum value measurement time
percentile level measurement, proceed as follows. The procedure is very

similar to power average measurement.

1. Press the Power key to turn power to the unit on.
(For information about the display function, see the section "Power-
On/Off" on page 54.)
The same settings that were selected when the unit was last turned off

will be active again. The display shown below is only an example.

X/Y/Z key Start/Stop key

Lv/Lva key Pause/Cont key

Mod(la key /7 Menu key

Level Range keys

Level Range Dis

AAAIH N i =1
D __ré:__ Output Cal
V V V 8 o Mﬁl Q|> @4— Power key
<> keys
Sub Display key AV keys

2. Use the "Channel" item on menu screen 1/5 to select the vibration
axis for the measurement. If X/Y/Z is selected, measurement is per-

formed for all 3 axes.

3. Select the "Lv" or "Lva" function with the Lv/Lva key.

Main display
500s Em
[y} [y} o
Vibration axis HHmHEs He
_18 P Level range

Level range —>'; O LLLLLLLLLLLLLL [ 04| maximum
minimum = — /- Bar graph

__________________ ,

Function indication —»l !
| V’% E -' :' . dB ~—Measurement
TR T ' | value indication

No processing type |

should be displayed.

Vibration level

measurement screen example
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Measurement

Select the vibration axis with the X/Y/Z key.

Select the level range with the Level Range keys.

If[ ]or | ] is shown frequently, change the level

range setting.

Main display

500s

o
(¥

(Manu |

mn
(1]

-1
1

c3

A\
Underload indication — (IEES

A LLLLLLLLLLLLT )
—

@3- Overload indication

(instantaneous value)

(instantaneous value) L
A"

{
{ dB

Over, Under indication

6. Use the menu to set the measurement time.

Press the Menu key to bring up menu screen 1/5.

. Use the A and ¥ keys to move the cursor to the "Meas.Time" field
and use the € and P> keys to select the measurement time.

Each push of the € and P> keys cycles through the following settings:
500 sec «=* 10 sec «* 1 min <> 5 min «* 10 min «* 15 min <= 30 min
< | hour <> 4 hours <= 8 hours «* 24 hours <> Manual <> 500 sec
When the Manual setting is selected, measurement continues until
terminated by the operator. However, even in manual mode, mea-
surement will automatically terminate after 199 hours 59 minutes

59 seconds have elapsed.

Menu screen 1/5

7771 o008 3000

<System> Menui/5

Meas. time 500sec Measurement
Channel X/Y/Z time
Output AC

Measurement time selection screen example
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8. Press the Menu key several times to return to the measurement

screen.

9. Press the Start/Stop key to start processing.
When processing measurement starts, the P> symbol flashes and the
elapsed time is shown.
When the measurement time set in step 7 has elapsed, the measure-
ment is terminated automatically. It is also possible to stop the mea-
surement before that by pressing the Start/Stop key.
When the Manual setting is selected (no measurement time setting

shown), the measurement must be terminated with the Start/Stop

key.
Measurement in Elapsed time
progress symbol indication
Main display
L cnn
Measurement —~200s 2
time setting Wlm 0g OO
(not shown in >
Manual mode) | & :E." VALLLLLLLLLLLL T i
e ——
C 1
-, -
Lv 222,10 dB

Measurement in progress screen example

Sub display

- 70

Measurement in

progress/pause - i S
symbol T ]

Pressingthe || | ]
Pause/Cont key . ' 10
bringsupthe 1 30s Lv 53.1dB 0

pause symbol(Il) _ |

Symbol indication on sub display
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Note

During measurement, most keys are inactive. Only
the following six keys can be used:

Start/Stop, Pause/Cont, Mode, Light, X/Y/Z, Sub
Display

All other settings must therefore be made before
starting the measurement.

By pressing the Pause/Cont key during measurement, you can pause
and resume the measurement. While the unit is in pause mode, a
pause symbol (Il) is shown.

Pause symbol

Main display
S00s [Manu]
g VL LULLLLLLLL L 10
N
C ¢
Lv 23,0 dB

Paused display
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10. When measurement is completed, press the Mode key to select the
maximum value ("max") or minimum value ("min").
Press the Sub Display key to bring up the processing list screen on
the sub display.
If [Over] ( on list screen) is shown, the result comprises over-
load data.
If [Under] ( on list screen) is shown, the result comprises un-
derload data.

Main display
S00s Enm
00miOD s oo
B VLLLLLLTT T ]
T LLLLLLLLLLLLL —
—
Underload indication Under Over Overload indication
(processing values) LV s ‘-" (processing values)
mx L4 LA.L. dB

Measurement interval
maximum value |

Measurement interval maximum
value screen example
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Processing list screen

The Sub Display key can also be used to call up a screen which lists all pro-

cessing values. This screen lets you check not only the L,,,, and L,,;, values

but also the L., and L, values at the same time.

Underload indication
(shown as when underload

Sub display condition occurred during measurement)
am-ng - nn L /I Elapsed
<) HH =R processing time
5008 ~—— Preset
Overload ——|Ov/||Un NV - B T H measurement time
indication e S .
(shown as @M when Lv LO5: 53.2 Proce§5|ng

overload condition L10: 50.9 start time
occurred during Leq 1 49.5 L50: 48.6
measurement) | " max: 60.2} L90: 45.3
Loa Lmn—1—1_LMin : 39.5: L95: 42.3

Processing list screen example
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Maximum hold (Max Hold) measurement

You can hold the amplitude maximum value without time limitation.

82

1. Press the Power key to turn power to the unit on.
(For information about the display function, see the section "Power-
On/Off" on page 54.)
The same settings that were selected when the unit was last turned
off will be active again.

The display shown below is only an example.

X/Y/Z key Start/Stop key

Lv/Lva key Pause/Cont key

Level Range keys l Mode key —  Menu key
Leve\i{ange Disy ay l 113 _

(]

OO @ |22 -

A A A X/Y/Z  Lv/lva Mode Start/Stop ,’idd’isil ()
=5 5 OO ) A omee

VVV @& = & 0 4. D (©)~—Power key

Sub Displ Print \/
ub Display rin ez Pause/Cont [(AV4 Power

Max Hold Reset key 4> keys
Sub Display key AV keys

2. Select the "Lv" or "Lva" function with the Lv/Lva key.

3. Select the vibration axis with the X/Y/Z key.

Main display
S00s Enm
Vibration axis Glm 00 s 6ot
T Levgl range
/ maximum
Level range ‘E““\“ll‘llllﬂllll’l a
minimum — ~— Bar graph
Function . 1 @ | |
indication LV max i A . | dB-—Measurement
Max hold = hold e e ' | value indication
indication |

Vibration level
measurement screen example
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4. Select the level range with the Level Range keys.
Make the setting so that the tip of the bar graph comes to about the

center of the display.

I-— Level range

maximum

Main display
500s Enm
00m 00 s oot
Level range B R LLLLLLLLLLLLL L 1
minimum \“/” ——J
e
Lv 23.( dB
Vibration level
measurement screen example
5. Press the Mode key and select maximum hold ("max hold") as pro-

cessing type.

Press the Max Hold Reset key to reset the maximum hold data. The

maximum hold measurement will then begin again from the current
point. The measurement value indication on the display shows the
maximum value. The bar graph functions normally.

If an overload condition occurs at any point, "Over" appears on the dis-
play. This indicates that the maximum hold comprises overload data.
If you change settings (such as the level range or Lv/Lva setting)
during measurement, correct operation is not possible.

the Max Hold Reset key.

Main display

If you want to change the settings and start a new measurement, press

(Manu|

S500s

gt U LT

Bar graph

AL

Maximum
hold

_________

Overload
| indication

1
dB ~—— Measurement
_________ I . . .
value indication

Maximum hold (Max Hold)
measurement example
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The VM-53/VM-53A has an internal memory that can be used to store mea-
surement data (vibration level or vibration acceleration level instantaneous
values, processing values such as power average and time percentile level, and
measurement settings). This section describes how to store data in memory
and how to recall stored data.

For the VM-53 model, all store operations are carried out using the internal
memory.

The VM-53A model can store data either in the internal memory or on a
memory card (Compact Flash card) which can hold more data.

There are three types of store modes which are outlined below.

Note

With the VM-53A, if a memory card is inserted, this
automatically becomes the store target.

Do not format the memory card in a computer.

Manual

In this mode, the operator stores measured vibration level or vibration ac-
celeration level data or processing values manually in memory.

When the operator presses the Store key, the vibration level or vibration
acceleration level (if maximum hold display is selected the maximum hold
level) is stored in memory. At the same time, the processing values (Leg, Liax
L vins Ls, Lo, Lso, Log, Los) as well as the measurement settings and time of
measurement are also stored.

Data for three axes (X, Y, Z) are stored as one data set.

With the VM-53, the data are stored in the internal memory. With the VM-53A,
the data are stored on a memory card or in the internal memory.

The maximum number of data that can be stored is 100 sets for the internal
memory and 100 sets per file on a memory card, with multiple files al-

lowed.



Store Operations

Auto1
This store function is convenient for saving vibration level waveform infor-
mation.
The instantaneous value is automatically stored continuously, once every 100
milliseconds or every second.
The store operation is started by pressing the Store key.
When the internal memory is the store target, up to 86400 vibration level
data or vibration acceleration level data can be stored.
For example, 86400 data correspond to 24 hours when single-axis (X or Y
or Z) measurement is performed with a sampling time of 1 second. When 3-
axis (X, Y, Z) measurement is performed, the time is 8 hours. The sampling
time can be set to 100 milliseconds or 1 second.
With the model VM-53A, data can be stored on a memory card. The maximum

time duration is 199 hours 59 minutes 59 seconds per file, can be created.

Internal memory Memory card
Number of Max. 86400 Max. 199 h 59 m 59 s
store data (3-axis per file (subject to
or store time | measurement: capacity of memory
28800 x 3 axis) | card)

Note

When the internal memory is used, existing data will

be overwritten. At the point where the Store key is
pressed, previous data are erased.

When the memory card is used, the number of files
that can be stored is subject to the capacity of the
memory card.

Important

Always turn power off before inserting or remov-
ing a memory card.
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Auto2
This store function continually stores all processing values (Leg, Lmaxs Limins
Ls, Lo, Lso, Log, Los) for a measurement as a set.
The store operation is started by pressing the Store key.
When the internal memory is the store target, up to 4500 data sets can be
stored for single-axis (X or Y or Z) measurement and up to 1500 data sets
for 3-axis (X, Y, Z) measurement.
With the model VM-53A, data can be stored on a memory card. Both for
single-axis (X or Y or Z) and 3-axis (X, Y, Z) measurement, up to 4500 data

sets can be stored per file, and multiple files can be created.

Note

When the internal memory is used, existing data will
be overwritten. At the point where the Store key is
pressed, previous data are erased.

Important
Never turn power off or remove the memory
card while a store operation is in progress.
Otherwise stored data and internal data may
be corrupted.
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Manual store

Storing in memory

At the point where the Store key is pressed, the vibration level or vibration

acceleration level instantaneous value (if maximum hold display is selected

the maximum hold level) and the processing values are stored in memory.

Because no processing values exist immediately after power-on, 0.0 dB is

stored for each value.

With the model VM-53, the store target is the internal memory.

With the model VM-53A, the store target is the internal memory if no memory

card is inserted. If memory card is inserted, the store target is the memory

card. The procedure for storing data in memory is as follows.

1. Select the store target.

For the VM-53, this step is not necessary. Proceed directly to step 2.

For the VM-53A, if you want to store data in the internal memory, verify

that no memory card is inserted in the card slot. If you want to store

data on a memory card, insert the memory card in the card slot.

To remove the card,

push the lever in.

VM-53 does not
have a card slot.

Connector side

Front side

When inserting memory card,
Lever pay attention to correct orientation.
Card slot

Note

The model VM-53 does not use memory cards.

Only the model VM-53A is equipped with a memory
card slot as shown above.
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2. Press the Power key to turn the unit On.
With the VM-53A, if a memory card was inserted in the card slot,

the indication [ ] will appear on the main display.

3. Select the "Lv" or "Lva" function with the Lv/Lva key.

Store key
Lv/Lva key
Mode key — Menu key
Level Ra nge Disyay l (113
(]
&&&IIIIIIII%’%]LW
X/Y/Z Lv/Lva Mode Start/S top Address D
N Y Z :] r—E-——: | oupuecal
Store | U |
- <, D ©<— Power key

VIV oo ee OO NV
Sub Displ Print
ub Display tint Reset Pause/Cont ._;;" Ywe, J

AV Kkeys
Main display
SO0s Em
00mOD s oot
\LLLLLLTTTT 10
\\ —
- e I |

Function —»Lv - o

indication -' .‘. ' dB
@ -~—— Check card
insertion indication

Display with memory card inserted

88



Store Operations

. Use the Menu key to bring up the menu screen on the sub display.

. Select menu screen 2/5 with the Menu key.

. Set the Store mode to Manual.

Use the A and ¥ keys to highlight the "Store mode" item, and use
the € and P> keys to select "Manual".

To store data in the internal memory, proceed to step 8.

. To store data on a memory card, specify a file name (4-digit num-
ber).

Use the A and ¥ keys to highlight the "File name" item, and use the
<« and P> keys to set the file name.

Sub display
777 o0 08:30:00
<Store> Menu2/5

Store Mode : Manual | Store mode
File name : MAN_QO@J§}<—— File name
(highlight moves
in 2-digit blocks)

File name is shown
only when memory card
is inserted in VM-53A

Menu screen 2/5

Note
The file name applies only when storing data on a
memory card in the VM-53A.
When storing data in the internal memory, no file
name is shown and the item cannot be set.
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8.

10.

11.

90

Press the Menu key several times to return to the measurement

screen.

Use the Lv/Lva key to select vibration level or vibration acceleration level.
To store processing values, proceed to step 10.

To store instantaneous values, proceed to step 11.

To store the Max Hold value, use the Mode key to set the processing

type indication to "max hold" and then proceed to step 11.

Main display
S500s Enm

00m D0 HHH
B LU 10
g LLLLLLLLLL !‘\I g

Check processing T -

type indication L 50 ANA
v LI..' dB

To store processing values, perform measurement as described in the

preceding chapter.

Select the store address number.

The address number can be set in the range from 1 to 100 using the
A and V¥ keys.

If data are already stored in the selected address, these data will be
overwritten. (The data are erased and replaced by the new data.)
For information on how to check where data are stored, see the sec-

tion "Reading data stored in internal memory" on page 93.

Main display
S00s (Em
O0miO0 s 00 t<— Address
indication
g L LULLLLLULLLL i
N
e I |
-, -,
Lv 331 aB
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12. Press the Store key
The vibration level or vibration acceleration level instantaneous value
is stored. If the processing type indication is set to maximum hold
(max hold), the maximum value is stored.
If processing measurement was carried out in step 10, the various
processing value data are also stored simultaneously. If processing
measurement was not carried out, "0.0" is stored in place of process-
ing value data.
The store process is completed after about one second, and the ad-
dress number is incremented by one position. Pressing the Store key
repeatedly will store data in subsequent address numbers.
The stored data comprise the vibration level or vibration accelera-
tion level instantaneous value data or maximum level data for all 3
channels. The date and time when the Store key was pressed and the
processing start date/time, measurement time, and processing value

data are also stored.

Note

When single axis data are stored, the reading stored
for the other channels is 0.0 dB.

The unit does not check whether any actual data
are present for storing. Every time the Store key
is pressed, the measurement data in the currently
displayed address number are rewritten.
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Note

When the address number 100 is reached, the unit
does not proceed to 101 or 1. When you press the
Store key in this condition, the message shown below
appears, and the key has no effect.

Press any key to cancel the message and then use
the A and V¥ keys to change the address number. It
then becomes possible to store data in the selected
address.

Sub display

Date count has
reached 100.
Change Data Number.

Push any key. Flashing

Disappears if you
push any key
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Reading data stored in internal memory
Data stored in the internal memory in Manual mode can be called up on the

sub display as follows.

1. Press the Power key to turn power to the unit on.

Pause/Cont key
X/Y/Z key Mode key

| | /== Recall key
Level Range Display 1> G

O] |89 0

(I
XIYIZ Lv/Lva Mode Start/Stop Address
VANWANIVAN s B
» Y B Output Cal
ore

VIV V oo = QD (©)~— Power key

Sub Display Print set
Power

Sub display key

AV keys

2. Press the Recall key to bring up the recall menu on the sub dis-

play.

Sub display
KTT]] H | Recall menu

Manual  01/03 08:30 page number

Auto1 01/02 08:30 Recall data in
Auto?2 \01/01 08130/ internal memory

(various store modes)
*

Store date/time

OK—[RecalllClose—[Pause]

Recall menu screen example
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Note

When there are no data that can be recalled, the
message shown below appears.
Press any key to cancel the message.

Sub display

No recall data!

Push any key.

Flashing

Disappears if you
push any key

3. Use the A and ¥ keys to select the desired recall data and press the
Recall key.
The selected recall data appear on the sub display.

4. Use the A and V¥ keys to select the address number in which the

desired data are stored.

The stored measurement data appear on the sub display.

If there are no data, "--.-" or "0.0" is shown.

5. Press the X/Y/Z key to switch the vibration axis and read the various

measurement data.

1<——— Address number

Sub display
il |
00 0F2 N

Vibration axis
indication

Use X/Y/Z
key to switch

94

K
Lv

«— Store date/time
(when Store key
was pressed)
Measurement value

(instantaneous value
when Store key was

Recall screen example

pressed)
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6. With each push of the Mode key or Sub Display key the store data
display is cycled through instantaneous value or maximum hold value

— Leq = Linax = Lmin = Ls = Ljg = Lso — Log — Los.

Sub display {———Measurement time
am  00:08:20) 1~ Address
number

Shown when pause

function was used
when measurement
data were collected

____________________

start date/time

Pause symbol Recall Manu

E E Measurement
4955 =

Processing type ]
indicationl_L\,/?

Use Mode key to switch eq, Recall screen
max, min, 5,10, 50, 90,95 (5 rocessing values) example

By further pressing the Mode key or Sub Display key, you can call
up the processing list display which shows all processing values

simultaneously.

Sub display §—— Measurement time

{7 :Fﬂ_é"ﬂ_é“éé: 1<—|Address number
RNl LVETY 500s Measurement
TR A AT TS U time setting
Fd (T
Pause symbol | RV -_-_5-_-_-_-_-_-'_-_-___ <—— Processing start
Shown when pause . L05 53. 2 date/time
function was used | P4 L_V_ ____________ 'L10: 50. 9

when measurement Leq » 495 L50: 48.6:~ Measurement
data were collected | max: 60.2 L90: 45.3! | vaue
Lmin : 395 L95: 42.3

Recall screen (processing list) example

7. To terminate the Recall mode, press the Recall key once more or
press the Pause key.

On the recall menu screen, press the Pause key.
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Reading data stored on memory card (VM-53A only)
Data stored on the memory card in Manual mode can be called up on the
sub display as follows.
Make sure that a memory card is inserted.

1. Press the Power key to turn power to the unit on.

Pause/Cont key
X/Y/Z key Mode key

| | /== Recall key
Level Range Display 1 D

AAAI o0 M |22 %
XIYlz Lv/Lva Mode Start/Stop Addrgsg D
- v = :] E-AE Output Cal
VYV oo & QE%ED (©)~— Power key
Sub Display Print et Pause/Cont :_ /) Power
Sub display key \
AV keys

2. Press the Recall key.
The message "Checking card" appears, and then the card recall menu

is shown on the sub display.

3. Use the A and V¥ keys or the Sub Display key to change the recall
menu page number, until the page with the desired recall data is

shown.

Sub display

Checking card... +—— Flashes while memory
card data are read

(Duration depends on
memory card capacity)

Cancel—|Pause

Note

The duration for which the above message is shown
depends on the capacity of the memory card. In

some cases, the message may only be shown very

briefly.

96




Store Operation

S

Sub display Recall menu
il ! ! page number

MAN_0003 01/03 08:30 <|— For data stored

AU1 _0002 01/02 08:30 | ©onmemorycard,

four-digit number

AU2 _0001 \01/01 0830/ is shown as file name.
t

| Store date/time
Memory left 7692k Remaining
OK—|Recall|Close—|Pause capacity (Byte)

Memory card recall menu screen

Note

When there are no data that can be recalled, the
message shown below appears.
Press any key to cancel the message.

Sub display
No recall datal

Push any key Flashing
Disappears if you

push any key
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and press the Recall key.

Use the A and V¥ keys to select the desired recall data (file name),

The selected recall data are shown on the sub display.

desired data are stored.

Use the A and ¥ keys to select the address number in which the

The stored measurement data appear on the sub display.

If there are no data, "--.-" or "0.0" is shown.

measurement data.

Press the X/Y/Z key to switch the vibration axis and read the various

If processing measurement was carried out, use the Mode key to

cycle the processing value display through eq — max — min — 5
— 10 — 50 — 90 — 95.

Sub display

ol

Vibration axis
indication —»
Use X/Y/Z
key to switch

Lv

RecallfManu

Address number

(when Store key
was pressed)

Measurement value

Recall screen example

Sub displa M rement tim
Play 4 — easure ettle
SHHN i} 1 Address
Pause symbol ) 00:08:00) umber
Shown when pause RecallfManu
function was used AT AT AT 3 Tyl ]
when measurement 11 .5i/0 ¢ 88.2 {10~ Processing
start
data were collected d .
e . ate/time
| 4 9 5: Measurement
Processing | | \/-«~. [ |
g LV:eq ! - ! value

type indication

Use Mode key to switch eq,
max, min, 5, 10, 50, 90, 95
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(processing values) example
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By further pressing the Mode key, you can call up the processing list

display which shows all processing values simultaneously.

Sub display

Pause symbol

Shown when pause

function was used
when measurement
data were collected

Measurement time
—

1
) 0008020 1

___________

_____________________

'L05: 53.2)
Lv 'L10: 50.9'

Fm— e —— - —

Address number

Measurement
time setting
Processing start
date/time

Leq : 49.5 L50: 48.6:~ Processing values

Lmax: 60.2 L90: 45.3
Lmin : 39.5 L95: 42.3

Recall screen
(processing list) example

8. To terminate the Recall mode, press the Recall key once more or

press the Pause key.

On the recall menu screen, press the Pause key.
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Clearing data stored in internal memory
To clear all data stored in the internal memory of the unit, proceed as follows.
When using the model VM-53A, make sure that no memory card is inserted

in the card slot.

Note

It is not possible to clear only specified address data

or specified store mode data. Only bulk clearing
(formatting) of all data in the internal memory is
possible.

1. Press the Power key to turn power to the unit on.

Start/Stop key

— Menu key
Level Range Display 113

0O @eo

CJCH Vo | Lo
A A A X/Y1Z Lv/Lva Mode Stary/Stop psaess

V V V o o R4 - ﬁib ©~— Power key

Sub Display Ee==t Pause/Cont Power

Output Cal

<> keys
AV keys

2. Use the Menu key to bring up a menu screen on the sub display
panel.
3. Use the Menu key to bring up menu screen 4/5.

4. Use the € and P key to set the "Format" item to "On".
If it 1s OK to proceed with the data clearing process, press the Start/

Stop key.
Menu screen 4/5
/7] o008 30:00
<Memory> Menu4/5
Format : Data clear

to On, this indication
ffffffffffffffffffffffff P alternates between

OK—[Start] Cancel—JPause|| normaland reverse.

To execute clear operation, To cancel clear operation,
press Start/Stop key press Pause/Cont key
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During the clear operation, the following message appears.

Sub display

Now clearing. Data clearing indication
(alternates between

normal and reverse)

When the operation is completed, the message disappears and the

"Format" item on menu screen 4/5 returns to "Off".
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Clearing data stored on memory card (VM-53A only)
To clear all data stored on a memory card, proceed as follows.

Make sure that a memory card is inserted in the card slot.

1. Press the Power key to turn power to the unit on.

Start/Stop key

— Menu key
Level Range Display 1>

, S o
IX/Y/ZI IL /L I I Mod I lSt /St l Men Recal Lo
VANIANIVAN Vi e S | e | (@)

™ i ]

Store A RTINS
VVV oo & 3 :ﬁ;.%"?: ©<J— Power key
play Print ese Pause/Cont VA Power

<> keys
AV Keys

2. Use the Menu key to bring up a menu screen on the sub display
panel.

3. Use the Menu key to bring up menu screen 4/5.

4. Use the € and P key to set the "Format" item to "On".
If it is OK to proceed with the data clearing process, press the Start/

Stop key.
Sub display
477/ oot 083000
<Memory> Menu4/5
Format 4 On|
Card format When Data clear is

set to On, this indication
alternates between
normal and reverse.

All data clear?

OK—/Start] Cancel—|Pause]

To execute clear operation, L To cancel clear operation,
press Start/Stop key press Pause/Cont key
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During the clear operation, the message shown below appears.

Sub display

Formatting card... ~—— Flashes during
data clearing

When the operation is completed, the message disappears and the

"Format" item on menu screen 4/5 returns to "Off".

Note

It is not possible to clear only specified address data
or specified file data. Only bulk clearing (formatting)
of all data on memory card is possible.

This process does not perform a physical format.
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Auto1

In this mode, the instantaneous value of the vibration level or vibration

To remove the card,

push the lever in.

104

acceleration level is automatically stored continuously, once every 100 mil-

liseconds or every second.

When the internal memory is the store target, up to 86400 data can be stored.

With the model VM-53A, data can be stored on a memory card. The maxi-

mum time duration is 199 hours 59 minutes 59 seconds per file.

Internal memory Memory card
Number of Max. 86400 Max. 199 h 59 m 59 s
store data (3-axis per file (subject to
or store time | measurement: capacity of memory
28800 x 3 axis) | card)

1. Select the store target.

For the VM-33, this step is not necessary. Proceed directly to step 2.

For the VM-53A, if you want to store data in the internal memory, verify

that no memory card is inserted in the card slot. If you want to store

data on a memory card, insert the memory card in the card slot.

VM-53 does not
have a card slot.

When inserting memory card,
pay attention to correct orientation.

Card slot

Note

The model VM-53 does not use memory cards.
Only the model VM-53A is equipped with a memory
card slot as shown above.
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2. Press the Power key to turn the unit On.
With the VM-53A, if a memory card was inserted in the card slot,

the indication [ ] will appear on the main display.

3. Select the "Lv" or "Lva" function with the Lv/Lva key.

Store key
Lv/Lva key
Mode key /7Menu key
Level Range Disyay l 113 ] MD 9 LIQBM

CJCJCd | :

X/Y/Z Lv/Lva Mode StartStop Address
VANWVANRVAN P
X % z _:__, _ Output Cal
:

V VYV @O @ we O N2
_ X/
rint Reset Pause/Cont AV Ywer ’

\ 4> keys

Main display
S00s (Manu |

Function —>Lv .: :‘ '
indication -' -" ' dB
& —— Check card
insertion indication

Display with memory card inserted
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. Use the Menu key to bring up the menu screen on the sub display.
. Select menu screen 2/5 with the Menu key.

. Set the Store mode to Autol.

Use the A and ¥ keys to highlight the "Store mode" item, and use
the € and P keys to select "Autol".
To use the timer mode, select "Timer Autol".

To store data in the internal memory, proceed to step 8.

. To store data on a memory card, specify a file name (4-digit num-

ber).
Use the A and ¥ keys to highlight the "File name" item, and use the
« and P> keys to set the file name.

Note

The file name applies only when storing data on a
memory card in the VM-53A.
When storing data in the internal memory, no file

name is shown and the item cannot be set.

. Set the "Autol Samp." item. This setting determines the interval at

which the vibration level or vibration acceleration level is sampled.
Available settings are "100 msec" or "1 sec".

When using the normal Autol store mode (not the timer mode),
proceed to step 11.

Sub display

@ r l/ﬂ ( I'IE' Mern S.toremOde
(VAT R AT = = N R R I 1] File name

(highlight moves
<Store> Menu2/5 /i 2-digit blocks)
Store Mode : Auto1

h File name is shown
Flle name AU1 _Oom 0n|y when memory
Auto1 Samp. : 100msec card is inserted in
VM-53A

Auto1

mpling interval
Menu screen 2/5 sampiing interva
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9. When Timer Autol is selected, set the "Start" and "Stop" items.
(Month, day, hours, minutes only. There is no year setting.)
Use the A and V¥ keys to highlight "Start" or "Stop" and use the 4
and P> keys to set the date/time.

10. Make the Sleep mode setting.
Use the A and ¥ keys to highlight "Sleep Mode" and use the P> and
d keys to select "On" or "Off".
When "On" is selected, the unit will be in power-save mode during

timer standby. In this mode, the measurement is paused.

Sub display Store mode
1 File name
n o0t 03:30:00 File name is shown
<Store> Menu2/5 ||| only when memory
i d ted
Store Mode : TimerAuto1 A oreain

File name : AU1_-0000 Auto? sampling
Auto1 Samp. :100mseC<—|imerva|

Start : 02 0830 [~ Measurement
Stop :01/03 08:30 start time

Sleep Mode: Off [~ Measurement
stop time
Menu screen 2/5
. Sleep mode
Store mode Timer Auto1 setting
Note

In power-save mode, current consumption is reduced
to about 1/2.

If the Start/Stop key or Store key is pressed for about
1 second in power-save mode, the measurement is
shut down.

30 seconds before the measurement start time, the
unit automatically switches to the normal screen,
and when the preset time is reached, the store op-
eration starts.

If the measurement start time and measurement
end time settings are the same, no measurement is
performed.
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11. Press the Menu key to call up menu screen 1/5, and set the measure-

ment time.

Use the A and ¥ keys to highlight the "Meas.Time" item and use the

« and P> keys to set the measurement time.

Available settings are 500 s (seconds), 10 s, I m (minute), 5 m, 10
m, 15 m, 30 m, 1 h (hour), 4 h, 8 h, 24 h, and Manual.

12. Set the channel.

Use the A and ¥ keys to highlight the "Channel" item, and use the
« and P> keys to set the measurement direction.
To save 3-axis (X, Y, Z) data, select "X/Y/Z".

To save single-axis (X or Y or Z) data, select the desired axis.

Sub display
777 o0 (0B 3000
<System> Menu1/5
Meas. Time [ <—/
Channel - XIY/Z
Output : AC <—{

Menu screen 1/5

Measurement
time

Measurement
axis setting

Output type

13. Press the Menu key several times to return to the measurement

screen.
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14.

Press the Store key to start the Autol store operation/
In Autol store mode, the measurement in progress symbol and the
"Store" indication are flashing on the main display. The elapsed time

is also shown.

Measurement in progress symbol
L Elapsed time
Main display P
S00s [Auto]l 1] {00 ms~— Auto1 sampling
O00miOD g interval
gl Store]

(Z

i CULLLL L LT T NG
wannnee
V

— Store indication
(
(

Lv

dB

Note

When storing data in the internal memory, existing

data will be overwritten. Previous store data are
cleared when the new store operation starts (at the
point where the Store key is pressed).

When storing data on a memory card in the VM-53A,
if you specify an existing file name, the message
shown below appears.

To overwrite, press the Start/Stop key.

To cancel the operation, press the Pause key. Specify
another file name with menu screen 2/5 and then
repeat the store operation.

Sub display

Same file exists!!
Overwrite ?

Press Start/Stop key
if overwriting is OK

OK —Start]
Cancel—|Pause

Press Pause/Cont key if
overwriting is not OK
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Note

When the Pause key is pressed during Autol storing
(except for Timer Autol), the subsequent data will
contain a pause marker (P). This is not the same as

normal pause.

When the Timer Autol mode is used, the Autol standby screen ap-

pears, as shown below.

Sub display

am 0008 3000 ‘

Auto1 Store Standby <———— Store mode indication
File name : AU1-0000 < File name
M. Time : 10min Measurement time
Start : 01 /02 08:30:00 Measurement start time
Stop : 01/08 08:30:00 Measurement stop time

|
Autol Samp. 100msec : Auto1 sampling indication
Timer standby ~—— Timer standby indication

Timer Auto1 standby screen example
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15.

In Autol store mode, the data store process will end when the preset
measurement time has elapsed.

To end the process before this point, press the Start/Stop key or the
Store key.

In Timer Autol store mode, the data store process will end when the
preset measurement time has elapsed or when the preset measure-

ment stop time is reached.

Auto1
S K q Measurement time
tore key presse elapsed
Store process
Measurement start Measurement stop

Auto1 store ends if Start/Stop key
or Store key is pressed
within this interval

Timer Autot Store ends when measurement
time has elapsed or measurement
Store key Measurement start stop time is reached
pressed
| Store process
Timer standby
indication

Timer Auto1 store ends if Start/Stop key
or Store key is pressed within this interval
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Pause key operation in Auto1 store mode

Note

During Autol store operation, the Pause key does

not produce a normal pause.

When you press the Pause key during Autol store, the subsequent data will
contain a pause marker (P). When you press the Pause key again, the (P)

marker is turned off.

ﬁPause key pressed ﬁ

Auto1 store operation

I

(P) marker is appended during
this interval

While the (P) marker is being appended, the pause symbol and measurement

in progress symbol as well as the Store indication in the main display are

flashing.
Pause symbol flashes
Measurement in
Main display progress symbol
500s (Auto] 1] {00 ms
00mOD s
1> em
{0 HnNnENEN 10
LU ."‘\I Store
indication
C 1
- -
Lv 231 dB
Note

In Timer Autol mode, the Pause key has no effect.
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Reading stored data

Autol data stored in memory can be called up as follows.

1. Press the Power key to turn power to the unit on.

Pause/Cont key

X/Y/Z key Mode key

Level Range l Display

Recall key

(113

A A A IX/V/ZI ILv/Lva Mode
X Y z
VYV o o=

Print

Sub Display

set

1 1 Output Cal

C QVD ©)~— Power key
Pause/Cont [ VA Power J

Sub display key

AV keys

2. Press the Recall key to bring up the recall menu on the sub dis-

Recall menu
page number

08:30 (various store modes)

play.
Sub display
{/7/] {
Manual 01/03 08:30
Auto1 01/02 08:30 |y REe
Auto2  01/01
t

Store date/time

OK—[Recall|Close—|Pause|

Recall menu screen example
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Note

When there are no data that can be recalled, the
message shown below appears.

Press any key to cancel the message.

Sub display
No recall data!

Push any key.

Flashing

Disappears if you
push any key

3. Use the A and ¥ keys to select the desired recall data and press the
Recall key.

The selected recall data appear on the sub display.

4. Use the A and ¥ keys to select the elapsed measurement time point
at which the desired data were stored.

The stored measurement data appear on the sub display.

5. Press the X/Y/Z key to switch the vibration axis and read the various
measurement data.
If the measurement was for a single axis, 0.0 dB will be shown for
the other channels.

Elapsed measurement time
(1/100 seconds are shown only

Sub display f when 100 ms sampling was used)
am  00:.08.20 0
Measurement
REeE AXUileXl 500ms time setting

0 i/0 1 082 {40~ store start
date/time

easuremen
Lv 553. 16 i

100msi<—— Sampling
interval

- Recall screen example
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6. To terminate the Recall mode, press the Recall key once more or
press the Pause key.

On the recall menu screen, press the Pause key.
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Reading data stored on memory card (VM-53A only)
Data stored on the memory card in Autol mode can be called up on the sub
display as follows.
Make sure that a memory card is inserted.

1. Press the Power key to turn power to the unit on.

Pause/Cont key
X/Y/Z key Mode key

l l /———Recall key
Level Range Display 1>

(o i J
CJCJC O35

A A A X/Y/Z  Lv/lva Mode Start/Stop Address

Adgress

x vz (I :

Sub Display

Output Cal

@<— Power key

Pause/Cont 1\ Power

Sub display key
AV keys

2. Press the Recall key.

The message "Checking card" appears, and then the card recall menu

is shown on the sub display.

Sub display

Checking card... +—— Flashes while memory
card data are read

(Duration depends on
memory card capacity)

Cancel—|Pause

3. Usethe A and ¥ keys or the Sub Display key to change the recall menu

page number, until the page with the desired recall data is shown.

Note

The duration for which the above message is shown
depends on the capacity of the memory card. In
some cases, the message may only be shown very

briefly.
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Sub display

| { | Recall menu

MAN_0003 01/03 08:30 | ™™

AU1_0002 01/02 08:30 s L EIER !

AU1 0001 01/01 08:30 | onmemory card.

four-digit number

AUTO1 . 01/04 08:30, is shown as file name.

Memorv left 7692k | Store date/time
OK—[Recall/Close—|Pause Remaining capacity
Memory card recall menu screen (Byte)
Note

When there are no data that can be recalled, the
message shown below appears.
Press any key to cancel the message.

Sub display
No recall datal

Push any key.

Flashing

Disappears if you
push any key
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4. Use the A and V¥ keys to select the desired recall data (file name),
and press the Recall key.

The selected recall data are shown on the sub display.

5. Use the A and ¥ keys to select the address number in which the
desired data are stored.

The stored measurement data appear on the sub display.

6. Press the X/Y/Z key to switch the vibration axis and read the various
measurement data.
If the measurement was for a single axis, 0.0 dB will be shown for

the other channels.

Sub display
777 1
RecallBAuto1

D0t ng: 2 YD« Store date/time
(when Store key

was pressed
Vibration axis _> ______________ p )

indication | 5 3 1 ! Measurement
| | value
ssexvz | LV | . 1B

key to switch —

Address number

Recall screen example

7. To terminate the Recall mode, press the Recall key once more or
press the Pause key.

On the recall menu screen, press the Pause key.
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Auto2

This store function continually stores all processing values (Leg, Lmax> Lmin

Ls, Lo, Lsgy, Lgg, Los) for a measurement as a set.

For example, when the measurement time is set to 1 minute, the processing

values will be stored once every minute.

When the internal memory is the store target, up to 4500 data sets can be

stored for single-axis measurement and up to 1500 data sets for 3-axis mea-

surement (1500 sets x 3 axes).

With the model VM-53A, data can be stored on a memory card. Both for

single-axis and 3-axis measurement, up to 4500 data sets can be stored per file,

and multiple files can be created (up to the capacity of the memory card).

Internal memory

Memory card

max. 4500 sets
Store | Single-axis: 4500
count | 3-axes: 1500

1 file

max. 4500 sets
Single-axis: 4500
3-axes: 4500

Storing in memory

To store data in memory in Auto2 mode, proceed as follows.

1. Select the store target.

For the VM-53, this step is not necessary. Proceed directly to step 2.

For the VM-53A, if you want to store data in the internal memory, verify

that no memory card is inserted in the card slot. If you want to store

data on a memory card, insert the memory card in the card slot.

To remove the card,

push the lever in.

VM-53 does not
have a card slot.

Connector side

Front side

When inserting memory card,
Lever pay attention to correct orientation.

Card slot
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2. Press the Power key to turn the unit On.

With the VM-53A, if a memory card was inserted in the card slot,
the indication [ ] will appear on the main display.

Store key
Lv/Lva key
Mode key Menu key
Level Ra nge Disyay l 113 7} o
A A A X/Y/Z  L/lva Mode Sarstop Address.
. v 2 7rA: Output Cal

VVV @8 8 .

Sub Display Print Reset

SD ‘Q,V,PJ ©<— Power key

<4 P> keys
AV keys

-

3. Select the "Lv" or "Lva" function with the Lv/Lva key.

Main display
S00s Em
00m 00 s oo
B VLT 10
u““““ | | ! u
e ——
- e |
Function ALV - o
indication -' -'- ' dB
Card Check card

. . . insertion indication
Display with memory card inserted

4. Use the Menu key to bring up the menu screen on the sub display.

5. Select menu screen 2/5 with the Menu key.

120

Sub display
&7 /]] o008 30:00
<Store> Menu2/5

Store Mode : Auto?2

Menu screen 2/5

Store mode

File name : AU2_008lY ‘—‘File name

(highlight moves
in 2-digit blocks)

File name is shown
only when memory
card is inserted in VM-53A
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6. Set the Store mode to Auto2.
Use the A and ¥ keys to highlight the "Store mode" item, and use
the € and P> keys to select "Auto2".
To use the timer mode, select "Timer Auto2".

To store data in the internal memory, proceed to step 8.

7. To store data on a memory card, specify a file name (4-digit num-
ber).
Use the A and ¥ keys to highlight the "File name" item, and use the
<« and P> keys to set the file name.

Note

The file name applies only when storing data on a
memory card in the VM-53A.
When storing data in the internal memory, no file

name is shown and the item cannot be set.

When using the normal Auto2 store mode (not the timer mode),

proceed to step 11.
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8. When Timer Auto2 was selected, set the "Start" and "Stop" items.
(Month, day, hours, minutes only. There is no year setting.)
Use the A and V¥ keys to highlight "Start" or "Stop" and use the 4
and P> keys to set the date/time.

9. Make the interval setting.
Use the A and V¥ keys to highlight the "Interval" item and he € and
P keys to select the setting.
The available settings are Off, 5 min, 10 min, 15 min, 30 min, and 1
hour.
When set to "Off", the processing and storing is carried out continu-

ously in intervals determined by the "Meas.Time" setting.

Timer Auto2 (Interval On)

Measurement time set
with Meas.Time

Store key pressed (actual measurement time)

Measurement start Measurement Measurement
Timer standby result stored result stored
:;1d|cat|on Measurement l P Measurement

ower save in progress | ower save in progress __|
mode mode | 7/
57 =
/
Measurement cycle set with Measurement cycle set with
Interval (observation time) Interval (observation time)
Auto?2 store ends if Start/Stop key S

or Store key is pressed within this interval
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Note

When setting measurement parameters, the "Meas.

Time" (actual measurement time) setting may not
exceed the "Interval" (observation time) setting.
If such a setting is attempted, the message shown
below appears.

If the measurement start time and measurement end
time settings are the same, no measurement is carried
out.

Sub display

Reset interval time
or measurement time.
Setting are
inconsistent. Flashing

Disappears if you
Push any key,/pushpgny keyy
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10.

11.

Make the Sleep mode setting.

Use the A and ¥ keys to highlight "Sleep Mode" and use the € and
P keys to select "On" or "Off".

When "On" is selected, the unit will be in power-save mode during

timer standby. In this mode, the measurement is paused.

Sub display
o) o0 083000
<Store> Menu2/5

Store Mode : TimerAuto2 |~ Store mode
File name : AU2_-0000 <~ File name
Start :[§l/02 08:30 | Measurement start time
Stop : 01/03 08:30
Interval : 10min |~ Measurement interval
Sleep Mode : Off — Sleep mode setting

Measurement stop time

Menu screen 2/5 Store mode Timer Auto?2

Note
In power-save mode, current consumption is reduced
to about 1/2.
If the Start/Stop key or Store key is pressed for about
1 second in power-save mode, the measurement is

shut down.

30 seconds before the measurement start time, the
unit automatically switches to the normal screen,
and when the preset time is reached, the store op-
eration starts.

If the measurement start time and measurement
end time settings are the same, no measurement is

performed.

Press the Menu key to call up menu screen 1/5, and set the measure-
ment time.

Use the A and ¥ keys to highlight the "Meas.Time" item and use the
<« and P> keys to set the measurement time.

Available settings are 500 s (seconds), 10 s, I m (minute), 5 m, 10
m, 15 m, 30 m, 1 h (hour), 4 h, 8 h, 24 h, and Manual.



Store Operations

12. Set the channel.
Use the A and ¥ keys to highlight the "Channel" item, and use the
<« and P> keys to set the measurement direction.
To save 3-axis (X, Y, Z) data, select "X/Y/Z".

To save single-axis (X or Y or Z) data, select the desired axis.

Sub display
oral] a0t 08:30:00
<System> Menui/5 i\i/lrﬁzsurement
Meas. Time [ -—
8hanne| : X/CY/Z ‘ Measurement
utput - AC ———— | axis setting
Output type

Menu screen 1/5

13. Press the Menu key several times to return to the measurement

screen.
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14.

126

Press the Store key to start the Auto2 store operation.
In Auto2 store mode, the measurement in progress symbol and the
"Store" indication are flashing on the main display. The elapsed time
is also shown.
Measurement in progress symbol
Main display Elapsed time
S00s [ Auto I 2]
00mO0s 0080 <— Number of
} [Store | store data
Z T T LT RN
\“‘/“f —— Store indication
C ¢
Lv 231 aB
Note
When storing data in the internal memory, existing
data will be overwritten. Previous store data are
cleared when the new store operation starts (at the
point where the Store key is pressed).
When storing data on a memory card in the VM-53A,
if you specify an existing file name, the message
shown below appears.
To overwrite, press the Start/Stop key.
To cancel the operation, press the Pause key. Specify
another file name with menu screen 2/5 and then
repeat the store operation.
Sub display
Same file exists!!
Overwrite ?
Press Start/Stop key
OK —Start if overwriting is OK
Cancel—[Pause] Press Pause/Cont key if
| overwriting is not OK
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When the Timer Auto2 mode is used, the Auto2 standby screen ap-

pears, as shown below.

Sub display
77]] VAT D H R HH

Auto2 Store Standby <« Store mode indication
File name : AU2-0000 — File name
M. Time 10min | Measurement time
Start : 01 /02 08:30:00 [ Starttime
Stop :01/08 08:30:OO<—| Stop time

Interval :Off Measurement interval

Timer standb L Timer standby indication

Timer Auto2 standby screen example

15. In Auto2 store mode, the data store process will end when 4500
data sets (for single-axis measurement) or 1500 data sets (for 3-axis

measurement) have been stored.
To end the process before this point, press the Start/Stop key or the

Store key.
In Timer Auto2 store mode, the data store process will end when the

preset measurement stop time is reached.
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Measurement time set

Auto2 with Meas.Time
(actual measurement time)
Measurement Measurement
Store key pressed result stored result stored
Measurement ¥ Measurement ¥
in progress in progress

Measurement Auto2 store ends if Start/Stop
start key or Store key is pressed
within this interval

Timer Auto2 (Interval Off)

Measurement time set
with Meas.Time ]
(actual measurement time)

Store key pressed  Measurement| ~easurement | Measurement
start result stored result stored Measurement
, Measurement y Measurement y end time
Timer standby in progress in progress
indication prog prog

Timer Auto2 store ends if Start/Stop key or Store key is pressed
within this interval

Timer Auto2 (Interval On)

Store key pressed

128

Measurement time set
with Meas.Time
(actual measurement time)

Measurement start Measurement Measurement
Timer standby result stored result stored
indication Measurement l Measurement l
Power save in progress | Power save in progress _ |
mode mode l //

f b
Measurement cycle set with Measurement cycle set with
Interval (observation time) Interval (observation time)

Timer Auto2 store ends if Start/Stop key ——=

or Store key is pressed within this interval
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Reading stored data
Auto2 data stored in memory can be called up as follows.

1. Press the Power key to turn power to the unit on.

Pause/Cont key
X/Y/Z key Mode key

l l r Recall key
Level Range Display 1>
Do @ e

Menu  Recal Light

A A A XIY/Z L/l Mode Start/Stop Address ()
X Y z :]

(] ounca
VVV @ o & O QVD (©)~— Power key
ub Display Print st Pause/Cont AV Power
Sub display key
AV keys

2. Press the Recall key to bring up the recall menu on the sub dis-
play.

Sub display
/7] !
Manual 01/03 08:30

Auto1 01/02 08:30 |remmgcrvETR=E

Auto?2 01/01 08:30 (various store modes)
N : g

OK—| Recall|Close—|[Pause]

Recall menu screen example

Recall menu
page number

Store date/time
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Note

When there are no data that can be recalled, the

message shown below appears.

Press any key to cancel the message.

Sub display
No recall data!

Push any key.

Flashing

Disappears if you
push any key

3. Use the A and ¥ keys to select the desired recall data and press the
Recall key.
The selected recall data appear on the sub display.

4. Use the A and ¥ keys to select the measurement time point at which
the desired data were stored.
The number of stored data is shown by the store data number indi-

cation.

5. Press the X/Y/Z key to switch the vibration axis and read the various
measurement data.
If the measurement was for a single axis, 0.0 dB will be shown for

the other channels.
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6. Use the Mode key to switch the processing type display to eq — max
— min — 5 — 10 — 50 — 90 — 95 and read the respective data.
By further pressing the Mode key, you can call up the processing list

display which shows all processing values simultaneously.

7. To terminate the Recall mode, press the Recall key once more or
press the Pause key.

On the recall menu screen, press the Pause key.

Subdisplay — Measurement time
@l [ﬂ_ﬂ_;ﬂ_ﬂ ; 20 {<—| Number of
2l 500ms store data
:_E_'__"____.f'__{_:'j___s_:_:g_:_:_:_:__'-_;' <—~ Processing start
'LO5: 58. 2 date/time

v L10° 50.9
Leq : 49.5 L50: 48.6:~ Processing values
Lmax: 60.2 L90: 45.3:
Lmin : 39.5 L95: 42.3:

Recall screen
(processing list) example
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Reading data stored on memory card (VM-53A only)
Data stored on the memory card in Autol mode can be called up on the sub

display as follows.
Make sure that a memory card is inserted.

1. Press the Power key to turn power to the unit on.

Pause/Cont key
X/Y/Z key Mode key

| | /== Recall key
Level Range Display 1> D

|0 |80

(I "
A A A X/IYIzZ — ilva Mode Start/Stop Address
0 &
X Y z ]

VYV o & I inxn:b (©)~— Power key

Sub Displa
play Power

Output Cal

Pause/Cont L= &

Sub display key
AV keys

2. Press the Recall key.

The message "Checking card" appears, and then the card recall menu

is shown on the sub display.

3. Use the A and ¥ keys or the Sub Display key to change the recall
menu page number, until the page with the desired recall data is

shown.

Sub display

Checking card... +—— Flashes while memory
card data are read

(Duration depends on
memory card capacity)

Cancel—|Pause

Note
The duration for which the above message is shown
depends on the capacity of the memory card. In
some cases, the message may only be shown very

briefly.
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The data are listed in descending order of date/time, with the most

recent at the top.

Sub display

i) ! | Recall menu

page number
MAN_0003 01/03 08:30
AU _0002 01/02 08:30 Recall data

(various store modes)

AU2_0001 01/01 08:30 For data stored

AUTO2  01/04 08:30 | gnmemorycars
four-digit number
Memory left 7692k is shown as file name.
OK—|Recall/Close—|Pause ’
Memory card recall menu screen Store date/time
Note

When there are no data that can be recalled, the
message shown below appears.

Press any key to cancel the message.

Sub display
No recall data!

Flashing

Disappears if you
push any key

Push any key.
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. Use the A and V¥ keys to select the desired recall data (file name),

and press the Recall key.

The selected recall data are shown on the sub display.

. Use the A and ¥ keys to select the address number in which the

desired data are stored.

The stored measurement data appear on the sub display.

. Press the X/Y/Z key to switch the vibration axis and read the various

measurement data.
If the measurement was for a single axis, 0.0 dB will be shown for

the other channels.

Use the Mode key to switch the processing type display to eq — max
— min — 5 — 10 — 50 — 90 — 95 and read the respective data.
By further pressing the Mode key, you can call up the processing list

display which shows all processing values simultaneously.

Sub displa ;
play . _‘i_l\/‘leasurement tlme|
o) og.o08:.20; 1<————— Store data
"""""" number
Recal [Auto?2
Vibration axis rﬂ:{[ﬂ:{:ﬂg:?:{:f{ﬂ:h Processing start
indication date/time
Use X/Y/Z R e T . _
key to switch ! \=——— Processing
LV _____ [ IdB value
Processing Vieq: | . |
— L 1 BT

type indication
Use Mode key to switch eq,

Recall screen

max, min, 5, 10, 50, 90,95  (processing value) example
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8. To terminate the Recall mode, press the Recall key once more or

press the Pause key.

On the recall menu screen, press the Pause key.

Sub display

Measurement time
—

<1l

___________

1
oo a8 .20 1

___________________

il

Recall screen
(processing list) example

Number of
store data

'LO5: 532: date/time
MLv  [10: 509
Leq : 49.5 L50: 48.65‘_ Processing
Lmax: 60.2 L90: 45.3 values
Lmin : 39.5 L95: 42.3
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Comparator
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Comparator operation

The comparator works by constantly monitoring the measured vibration level
(converted rms value) and comparing it to a preset reference level (compara-
tor level). If the comparator level is exceeded, the comparator output (open
collector circuit) becomes active and an indication flashes on the display.

Settings for the comparator function are made with menu screen 5/5, and the
channel shown on the main display is used as source for the comparator.

The comparator output does not operate during processing, storing, calibra-

tion, menu operation, or recall.

Settings

When the comparator is set to On with menu screen 5/5, the following set-
tings are shown.

Comparator level: 30 to 120 dB, 1-dB steps

Delay time: 0 to 9 seconds in 1-second steps

Auto reset: On/Off

Auto reset time: 0 to 90 seconds in 1-second steps
To make a setting, use the Menu key to bring up menu screen 5/5 on the sub
display. Then use the A and ¥ keys to select the menu item and use the 4
and P> keys to change the setting.

Menu key
Bl
fl »ymegs O\:C
Sub display D
o /0 ¢ 08:30:00 Comparator
<Comp Settlng> Menu5/5 On/Off seting < keys
comp. ' 1 love seing AV keys
Comp. Level : 70dB ‘
Delay Time : SST Delay time
Auto Reset : On | iitt‘;”?eset
Auto Reset Time : 1037\semng
Auto reset

Display example for comparator

. time settin
function On 9



Comparator

When the comparator has been set to On, the comparator indication is

shown.

C ¢
Lv 230 dB
— Comparator
indication
Instantaneous value measurement
example

Comparator level
The comparator level is the level at which the comparator output becomes

active.
For example, when the comparator level has been set to "60 dB", the threshold
level is 60 dB, and the segment of the bar graph corresponding to this level

is permanently on.

Comparator level indicator bar
When comparator level has been
set to 60 dB, this segment stays on.

N\

L UL L LT TR
= ——

Bar graph
Shows actual vibration level.

an
o
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Comparator

Delay time
When the vibration level exceeds and stays above the comparator level, the
comparator output becomes active after a delay set with this item.

The setting range is 0 to 90 seconds in 1-second steps.

Auto reset
When this function is set to On and the vibration level has fallen below the
comparator level, the comparator output will automatically be reset (turned
off) after the auto reset time has elapsed.
When the function is set to Off, the comparator output remains active until
the Max Hold Reset key is pressed, or until the comparator function is turned

off from menu screen 5/5.

Auto reset time
When the vibration level has fallen below the comparator level, the compara-
tor output will automatically be reset (turned off) after the time set with this
item has elapsed.
The setting range is 0 to 90 seconds in 1-second steps.

This setting is valid only when the auto reset function has been set to On.

Note

If a setting is changed while the comparator is active,
the comparator output may be triggered.

Operation description

Comparator level

\
\

Delay _
time time Auto reset time

Signal updated <«{Comparator output active

every 100 ms ¢ |oye| falls below comparator T T
level within delay time, Comparator output ~ When auto reset is ON,
comparator output is activated comparator output
will not be activated will be turned off here
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Comparator

Reset operation
When the comparator output was activated, it can be reset in three ways.

(1) Auto reset
As described on page 138, when auto reset is On, the comparator
output will be turned off automatically after activation when the auto
reset time has elapsed.

(2) Max Hold Reset key
Pressing the Max Hold Reset key on the front panel immediately
resets the comparator output. This function is independent of the
auto reset On/Off setting.

(3) Menu screen 5/5
Setting the comparator function to Off on menu screen 5/5 resets
the comparator output.

*  With methods (1) and (2), the comparator function remains On also
after reset. With method (3), the unit returns to normal measure-

ment.

Comparator output
The comparator triggers two actions.
(1) Display flashes.
The measurement value indicator section flashes in 0.5 second in-
tervals.
(2) An open collector circuit operates, causing pins 5 and 9 of the I/0

connector to close.

I/O connector

Pay attention to
correct

[+] [-] polarity.

T2 3 4 5
0000

4500 Oooocg/O
6 7 8 9

Maximum applied voltage: 24 V DC

Maximum drive current: 50 mA DC (applied voltage 24 V)
25 mA DC (applied voltage 12 V)

10 mA DC (applied voltage 5 V)
139



( Memory Card (VM-53A only) )

Memory card

Card insertion and removal
Open the lid of the card slot and insert the memory card into the unit.

To remove the card, press the eject button.

Important

Always turn the power off before inserting or
removing a memory card.

=
Lightly press the striped
— section and slide to the
— .
/ right to remove.

VM-53A
VM-53 does not
have a card slot.

To remove the card,

push the lever in. When inserting memory card,

pay attention to correct orientation.

Card slot

140



Memory Card

Data size information

Data space requirements for Autol store mode are shown below.

Data size (MByte)
Measurement — —
time Sampling interval | Sampling interval
100 ms 1s
1 hour 1.5 0.15
8 hours 12 1.2
24 hours (1 day) 35 3.5
3 days 104 10.4
7 days 242 24.2
Manual
(199 h 59 m 59 s) 288 28.8

Measurement time and required data space

For example, when performing a measurement for 8 hours using a sampling
time of 100 milliseconds, the data size will be 12 megabytes, as shown in
the above table. Therefore a 16 MByte memory card can be used for mea-

surement.

Auto2 store
When using Auto2 store, 240 Bytes are required for 1 data set. For
example, when measurement is carried out continuously for one week
with a 10 minute measurement time, there will be 1008 data sets, re-

quiring 1008 x 240 = approx. 242 kBytes.

Manual store
When performing manual store, one file (100 data sets) requires about
25 kBytes. Because the file size is the same regardless of how many data
sets there are in the file, space requirements are the same for saving 1
data set or 100 data sets.
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Memory Card

Data copy function

Data stored in the internal memory of the

unit can be copied to a memory

card. The following description assumes that data have been stored in the

internal memory.

L.

Insert a memory card and turn the power on.

2. Use the Menu key to bring up menu screen 4/5.

3. Set Data Copy to On.

Menu screen 4/5

Meas. Set Copy : Off
<Time setting>

2003/01/10 12:34:56

{771 03/0 ¢ 08:30:00
<Memory> Menu4/5
Format - Off
Data Copy 40N Data copy

Autol/Auto2).

When the file name has been set,

start the copy process.

Menu screen 4/5

Select the type of store data to be copied to the memory card (Manual/

pressing the Start/Stop key will

File Name

OK Cancel—

Memory Type : Manual
: MAN_

oIi] 03/0 ¢ 08:30:00
<Memory> Menu4/5
Data Copy 40N | Data copy

| Store data type
0000« File name

Pause
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Memory Card

About memory card

For this unit, you should use optional memory card that we can offer you.

The type of memory card used in the VM-53A is called CompactFlash™
card.
* Compact Flash™ is a registered trademark of SanDisk Corpora-

tion.

Memory cards even from the same manufacturer and of the same type can
differ in specifications. Some memory cards may therefore not function
properly in the VM-53A.

Note

When wanting to use data saved on memory card

in spreadsheet applications and other software run-
ning on a computer, the file names on the memory
card sometimes may not be read correctly. In such
a case, you should first change the file name using
the extension "txt" (for example "AU1-0001.txt") or
another extension that will be recognized by the
software application as denoting a text file.

Do not format the memory card in a computer.
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Memory Card

Memory card store data format

The data stored on the memory card are in CSV format. A structure of sub-

directories and files is created on the memory card.

Manual store mode
The file name as set with the menu screen is used as the last four characters

of the subdirectory name.

File name set with menu screen
\MAN_1234 = is used as subdirectory name

L

\MAN_0000.rvd <— 100 data sets are stored
in this file (CSV format)

See next page.
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Memory Card

Inst/Max Hold,
Frequency-weight,

Center/High pass filter cutoff,
Low pass filter cutoff,

Address, Inst/M- Freq- Time-weight, Filter, Center/Hi- Low pass  Store time, X_Range, X,
1 Inst, Lv, 0.63s, s s , 2003/1/ 1, 8:30, 70, 42.3,
2 Inst, Lv, 0.63s, R R R 2003/1/ 1, 9:10, 70, 48.7,
3 Inst, Lva, 0.63s, R R R 2003/1/ 1, 9:50, 110, 43.2,
4 Inst, Lv, 0.63s, s R s 2003/1/10,10:05, 70, 65.8,
5 Inst, Lv, 0.63s, s s s 2003/1/10,10:30, 80, 56.2,
6 Inst, Lv, 0.63s, R R R 2003/1/11, 8:30, 70, 0,
7 Inst, Lva, 0.63s, ) ) ) 2003/1/11, 8:42, 100, 55.8,
8 Inst, Lva, 0.63s, s s s 2003/1/12,11:05, 70, 46.7,
: . . . .
Address Vibration level related store information
Over, Under, Y_Range, Y, Over, Under, Z_Range, Z, Over, Under,
s , 70, 38.9, s , 70, 45.7, , s
R , 80, 44.8, , , 120, 55.1, ,  Under,
R Under, 70, 55.5, R , 70, 53.5, , R
Over, , 70, 56.7, , , 70, 54.9, , s
s , 70, 62.2, Over, , 70, 57.8, , R
s s 0, 45.1, R , 70, 58.5, Over, R
s , 90, 51.1, s s 80, 3.3, ,  Under,
s , 70, 47.3, R , 70, 48.6, ,

$—Frequency—wei ght

Vibration level related store information

Center/High pass filter cutoff,
Low pass filter cutoff,

Measurement time,

Freq, Time-weight, Filter, Center/Hi- Low pass  Beginning time, Time setting, Measur.
Lv, 0.63s, , 2003/1/ 1, 0:00, 500sec, 0:00:00,
Lv, 0.63s, , 2003/1/ 1, 9:00, 500sec, 0:08:20,
Lva, 0.63s, s 2003/1/ 1, 9:30, 500sec, 0:08:20,
Lv, 0.63s, , 2003/1/ 1, 0:00, Imin, 0:00:00,
Lv, 0.63s, , 2003/1/ 1, 0:00, 1hour, 0:00:00,
Lv, 0.63s, , 2003/1/11, 8:00, 10min, 0:10:00,
Lva, 0.63s, s 2003/1/ 1, 0:00, 1min, 0:00:00,
Lva, 0.63s, s 2003/1/12, 0:00, Manual, 0:01:40,
S
Processing value related store information
X_Range, X _Leq, X_Lmax, X _Lmin, X_L5, X_L10, X_L50, X_L90, X_L95,
100, 0, 0, 0, 0, 0, 0, 0, 0,
70, 48.5, 55.9, 36.9, 53.1, 50.5, 46.3, 40.3, 39.5,
70, 47.3, 55.4, 37.8, 52.9, 49.6, 455, 41.1, 39.8,
90, 0, 0, 0, 0, 0, 0, 0, 0,
70, 0, 0, 0, 0, 0, 0, 0, 0,
70, 0, 0, 0, 0, 0, 0, 0, 0,
70, 0, 0, 0, 0, 0, 0, 0, 0,
80, 64.2, 72.1, 52, 69.5, 67.2, 62.1, 54.6, 52.9,

Processing value related store information
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Over, Under, Y_Range, Y _Leq, Y _Lmax, Y _Lmin, Y_LS5, Y_L10, Y _L50,
s 90, 0, 0, 0, 0, 0, 0,
R 70, 46.1, 54.8, 35.7, 51.1, 49.2, 45.5,
R 70, 47.2, 52.5, 35.9, 50.8, 48.3, 45.1,
s 70, 0, 0, 0, 0, 0, 0,
s 70, 0, 0, 0, 0, 0, 0,
R 70, 0, 0, 0, 0, 0, 0,
R 70, 0, 0, 0, 0, 0, 0,
Over, 100, 65.8, 70.9, 54.5, 67.5, 65.9, 64.1,
Processing value related store information
Y _L90, Y _L95, Over, Under, Z_Range, Z _leq, 7 _Lmax, 7Z_Lmin, Z_ 15,
0, 0, s s 100, 0, 0, 0, 0,
41.1, 38.7, , s 70, 50.3, 59.6, 42.9, 57.6,
42.8, 37.9, , R 70, 52.2, 57.8, 41, 56.8,
0, 0, , , 80, 0, 0, 0, 0,
0, 0, s , 90, 0, 0, 0, 0,
0, 0, , R 70, 46.3, 49.8, 28.7, 47,
0, 0, s R 70, 0, 0, 0, 0,
58.2, 55.6, s s 100, 67.8, 71.8, 59.8, 69.8,
Processing value related store information
Z_L10, Z_1.50, Z_1.90, Z_1.95, Over, Under, Pause
0, 0, 0, 0, , ,
55.5, 49.5, 45.3, 44.1, , ,
54.2, 50.8, 45.8, 43.2, s , Pause
0, 0, 0, 0, s s
0, 0, 0, 0, , ,
46.8, 45, 38.1, 30.5, R ,
0, 0, 0, 0, s s
69, 66.2, 62.3, 60.5, , ,

A

Processing value related store information

Note

Fields for which there are no measurement data are
padded with 0.




Memory Card

Auto1 store
The file name as set with the menu screen is used as the last four characters

of the subdirectory name and the header file name.

File name set with menu screen
\AUI 2345 =

—— AU1_2345.rvh =—

AUI_0000.rvd )

— AUI1_0001.rvd

is used as subdirectory name

Header file (contains parameter information) *1

*2
Data file

(new file created for each 60,000 data;
each 60,000 data sets; approx. 2.4 MB)

*1 Autol store header file example

File name, AUI_0000—
File number, |
Data number, 254——>
X_Range, MN—>
Y_Range, MN————>
Z_Range, 80—

Frequency-weight, Lva——»
Time -weight, 0.63s——mMM»
Filter, — >
Center/High pass filter cutoft, - —»
Low pass filter cutoff, - —»
Time setting, Ilmin———»
Measurement time, 0:00:25 ——»

Sampling, 0.I—
Start Time, 2003/1/10,10:00—>
Stop Time, 2003/1/10,10:00—>

File name set with menu screen
Total number of files

Total number of data

X-axis level range

Y-axis level range

Z-axis level range

Frequency weighting characteristic
Time weighting characteristic
Option filter type

Filter center frequency/high-pass filter cutoff frequency
Low-pass filter cutoff frequency

Measurement time setting
Actual measurement time

Sampling interval
Measurement start time
Measurement end time
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Memory Card
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*2 Autol file description

X,Over,Under,Pause,Y,Over,Under,Pause,Z,0Over,Under,Pause,

138, .U, 223, 184, .U Vibration level, overload information,

137, U, 224 .. 184, U. . underload information, pause information
136, .U, 224, , , 185, U,

136, U, 225, , , 185, U, ,

134, U, 226, , , 186, U, ,

133, U, 227, , , 186, .U, ,

132, U, 227, , , 187, U, ,

130, U, 228, , , 188, U, ,

U, 229, ,, 188, U

12.9,

Autol store header file example

The data file contains vibration level, overload ("O"), underload ("U"), and
pause (marker) information ("P") in CSV format.

The line end code is <CR><LF>.

One file can hold up to 60000 data. When this number is exceeded, a new
file is created. Up to 120 files (199 h 59 m 59 s at 100 ms sampling interval)

can be created.



Memory Card

Auto?2 store
The file name as set with the menu screen is used as the last four characters

of the subdirectory name and the header file name.

File name set with menu screen
is used as subdirectory name

\AU2_3456 =

AU2_3456.rvh <—Header file (contains parameter information) *1

— AU2_0000.rvd | *2
Data file
—— AU2_0001.rvd

*1 Auto2 store header file example

File name, AU2_0000— File name set with menu screen
Data number, 80— > Total number of data

X_Range, 70— > X-axis level range

Y_Range, 70— > Y-axis level range

Z_Range, 70— Z-axis level range

Frequency-weight, Lva————— Frequency weighting characteristic

Time-weight, 0.63s— > Time weighting characteristic

Filter, - ——  » Opttion filter type

Center/High pass filter cutoff, - — Filter center frequency/high-pass filter cutoff frequency
Low pass filter cutoff, - —— ow-pass filter cutoff frequency

Time setting, 10sec— > Measurement time setting
Start Time, 2003/1/10,20:53— Measurement start time
Stop Time, 2003/1/10,21:05—»> Measurement end time
Interval, Off ——— > Measurement interval
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*2 Auto2 file description

Address, Time,Measurement Time,
1,2020/11/30,20:53:32, 0:00:10,
2,2020/11/30,20:53:42, 0:00:10,
3,2020/11/30,20:53:52, 0:00:10,
4,2020/11/30,20:54:02, 0:00:10,
5,2020/11/30,20:54:12, 0:00:10,
6,2020/11/30,20:54:22, 0:00:10,

X _Lvaeq, X_Lvamax, X_Lvamin, X_Lva5, X_Lval0, X_Lva50, X_Lva90, X_Lva95,0ver,Under,
27.9, 32.6, 24.4, 32.5, 32.2, 26.5, 24.6, 244, , ,

71.4, 81.5, 24.4, 80.1, 77.8, 51.4, 24.7, 24.4,0ver, ,

32.9, 39.1, 28.7, 38.5, 37.2, 30.6, 28.9, 28.8, , ,

74.7, 83.2, 31.5, 829, 81.6, 56.4, 33.8, 32.4,0ver, ,

55.2, 63.3, 33.4, 60.8, 58.8, 54.0, 39.5, 36.3,0ver, |,

79.3, 85.9, 27.7, 85.4, 84.5, 71.6, 28.2, 27.9,0ver, ,

Y _Lvaeq, Y_Lvamax, Y_Lvamin, Y_Lva5, Y_Lval0, Y _Lva50, Y_Lva90, Y _Lva95,0ver,Under,
28.5, 30.1, 27.6, 30.0, 29.9, 28.3, 27.7, 27.7, , ,

71.5, 81.6, 27.8, 79.9, 77.7, 51.2, 28.2, 27.9,0ver, ,

76.7, 83.6, 29.2, 83.4, 83.0, 33.6, 29.3, 29.3,0ver, ,

56.8, 83.0, 33.3, 79.7, 76.4, 51.2, 34.3, 33.8,0ver, |,

54.7, 62.0, 34.0, 59.8, 58.1, 53.9, 38.7, 364, , ,

32.5, 38.4, 29.3, 37.5, 35.8, 31.0, 29.7, 294, , ,

Z _Lvaeq, Z_Lvamax, Z_Lvamin, Z_Lva5, Z_Lval0, Z_Lva50, Z_Lva90, Z_1.va95,0ver,Under,Pause,
22.4, 24.4, 21.4, 243, 24.2, 22.0, 21.5, 214, , ,

73.4, 82.8, 21.6, 81.9, 79.8, 34.2, 21.7, 21.6,0ver, ,

38.6, 65.7, 26.2, 62.2, 58.8, 37.3, 27.2, 26.5, , ,

30.3, 38.1, 22.8, 37.4, 35.8, 274, 234, 233, , ,

54.6, 61.9, 29.1, 59.7, 58.0, 53.9, 38.3, 35.7, , ,

29.8, 37.5, 23.6, 36.8, 34.8, 26.3, 24.0, 23.8, , ,

The data file size is 240 bytes per data set.
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Default Settings

The ex-factory default settings of the VM-53/VM-53A are as shown below.

Main display
Sub display

Instantaneous value measurement screen

Level/time single-axis screen

L/L,, L,
Level range 120 dB (all channels)
Menu 1/5
Meas.Time 500s
Channel X/Y/Z
Output AC
Menu 2/5
Store Mode Manual
File name MAN_ 0000
Menu 3/5
LCD Contrast : ssssr--
Serial Off
Baud Rate 19200
Meas. Print Off
Index 1
Menu 5/5
Comp Off

If you hold down the Start/Stop key while turning on the power, the unit
starts up with the above settings.

The internal clock and the memory contents are not affected by this.
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Output Connectors

AC Output

This connector provides an AC output signal. To use the AC output, set the
"Output" item in menu screen 1/5 to "AC".

To do this, use the Menu key to bring up menu screen 1/5, use the A and
WV keys to highlight the "Output" item, and use the € and P> keys to select
"AC".

Output voltage: 1 Vrms +20 mVrms (at range full-scale)
Output impedance: 600 Q

Load impedance: 10 kQ or higher

Output connector type: BNC

Suitable cable: BNC-BNC cable NC-39A (1.5 m), option

The relationship between the display reading of the VM-53/VM-53A and the

output voltage is as shown below.

0.01

0.001

Output voltage (V rms)

100 u

10

T T
-60 -50 -40 -30 -20 -10 FS +10

Scale (dB)
FS: Full-scale value

The output in calibration mode is 31.5 Hz, 1.0 Vrms.
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Output Connectors

DC Output

This connector provides a DC output signal. To use the DC output, set the
"Output” item in menu screen 1/5 to "DC".

To do this, use the Menu key to bring up menu screen 1/5, use the A and
WV keys to highlight the "Output" item, and use the € and P> keys to select
"DC".

Output voltage: 2.5 £30 mV (at range full-scale), 0.25 V/10 dB
Output impedance: 600 Q

Load impedance: 10 kQ or higher

Output connector type: BNC

Suitable cable: BNC-BNC cable NC-39A (1.5 m), option

The relationship between the display reading of the VM-53/VM-53A and the
output voltage is as shown below.

3.0

1.5 <an

Output voltage (V)

0.5

-60 -50 -40 -30 20 -10 FS +10
Scale (dB)
FS: Full-scale value

The output in calibration mode is 2.5 V.
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Output Connectors

I/0 connector

The I/0O connector allows data output, comparator output, and parameter

control over a serial link.

The specifications for the connection cable are listed below.

Connection to printer

154

Cable: Generic straight serial cable

Connector on VM-53/VM-53A:  D-sub 9-pin male

Connector on printer: D-sub 25-pin female (for DPU-414,
using connector supplied with DPU-
414)

Compatible printers: DPU-414, CP-11, CP-10 (option)

Connection to computer

Cable: Generic cross-wired serial cable (null

modem)

Connector on VM-53/VM-53A:  D-sub 9-pin male

Comparator output (for details, see section "Comparator” on

pages 136 to 139)
Open collector output

A wiring diagram for the comparator output is shown below.

I/O connector
1 2 3 4 5

ooOo/O

480 Q O0O0
6 7 8 9
Cg Pay attention to

correct
[+] [-] polarity.

Maximum applied voltage: 24 V DC

Maximum drive current: 50 mA DC (applied voltage 24 V)
25 mA DC (applied voltage 12 V)
10 mA DC (applied voltage 5 V)



Accessories

Extension cable

If the accelerometer is to be positioned at a distance from the main unit, you
can use the following extension cable(s).

10 m EC-02SB

50 m (with reel) EC-02SD

100 m (with reel) EC-02SE

Extension cables with reels can be joined.

*  Extension cables without reel cannot be joined.

Extension cables with reels

Accelerometer

EC-02S cable supplied with VM-53/VM-53A (3 m)

-] [+=—VM-53/VM-53A
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Accessories

Precautions for using extension cable with reel

Important
When installing or dismantling a system, always
make sure that all connection cables are dis-
connected from the cable reel. Otherwise cable
breaks due to twisting may occur.

Disconnect from reel

. |

Disconnect from Input connector :
Disconnect from accelerometer cable

on VM-53/VM-53A

eeeeeeeeeeeeeeee

A A A A1z et hoset | | s | | e .:"

uuuuuuuuuuuuuuu
,,,,,,,,,,,,,,

156



Accessories

Printer
The optional printer models DPU-414, CP-11, or CP-10 can be connected to

the unit to produce hard copy of measurement values.
The instantaneous value data (every five seconds except during store), pro-
cessing result data (Lyeq O Ly,eq> Ls, Ligs Lsos Logs Los, Linaxs Limin), recall data,
and sub display content data can be sent to the printer.
For details on using the printer, please refer to the documentation of the respec-
tive model. A general explanation is given below. This assumes that prepara-

tions as described in the chapter "Preparations” have been completed.

Printing instantaneous value data every 5 seconds and
processing result data

1. Turn power to the printer on and set it to the online state.
2. Press the Power key of the VM-53/VM-53A to turn the unit on.

3. Use the Menu key to bring up menu screen 4/5, and set the "Meas.

Print" item to "On'".

4. Perform processing measurement as described in the section "Mea-

surement" starting on page 65.

5. When processing measurement starts, the instantaneous value data
are printed every 5 seconds. When processing is completed, the

processing results are printed.
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Display 1
L - -
Light

Level Range
| L |

Start/Stop Address ()

Output Cal

A A A X/Y/Z  Lv/lva Mode
VVV @ a & o Q%D (©)~— Power key
" SSet Pause/Cont

Sub Display

Power

Main display
Ofs Em

Lv 53

Screen example when
using print function

Print indication
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Sample printout

Model name

Lv:

T

Function

| overload information
161.8 330 495 | |
1488  27.6 32.9{U«—— Instantaneous value

'63.3  57.1 73.9 ; :
lero 284 Tao underload information

i

1

4.2 58.1 743 | |

4.9 58.1 74.2 i
<+—— One blank line inserted

856  63.1 834 | .

618 every minute |

33.0 495 | T
<+— Processing time

start date/time Over

Vibration axis '
79.9 89.2 425 |
1

Lv05 Lv10 Lv50 Lvo0 Lvo5 !
80.2 80.2 78.8 42.5 425,

Y Over Processing results

Lveq Lvmax Lvmin
73.2 83.8 32.2

Lv05 Lv10 Lv50 Lvo0 Lvos

78.4 78.4 71.2 32.2 32.2 .
v Processing results

z TOver! Underi< overload information
Lveq Lvmax Lvmin |
86.6 91.6 39.4 Processing results
underload information

Lv05 Lv10 Lv50 Lvoo Lvos
91.5 91.5 88.8 39.4 39.4
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160

Printing stored data

1.
2.

Turn power to the printer on and set it to the online state.
Press the Power key of the VM-53/VM-53A to turn the unit on.

Press the Recall key and use the A and ¥ keys to select the stored
data. When wishing to print data stored on a memory card with the
model VM-53A, insert the memory card into the card slot of the unit

before turning power on.
Use the A and ¥ keys to bring up the data that you want to print.

Press the Print key to start printing.

If the data were stored with Manual store, the data for one address
are printed.

If the data were stored with Autol store, 100 data sets are printed,
starting with the currently displayed data.

If the data were stored with Auto2 store, 50 data sets are printed,
starting with the currently displayed data. If you press the Print key

again, printing continues from data set 51.

Recall key
Level Range Display n
e e R e = A=l
Menu  Recall ight
& & X/Y/Z  Lv/lva Mode StartStop Adcress —

VAN
\Y%

VYV = = 5 s QVD ©)»«— Power key

Sub Display eset Pause/Cont Power J

Print key
AV keys
Main display
Sols Enm
00mO0s oo
g VUL LLLLLLLT T 18
—

L C 1

v .t dB

Print ] .~ Print indication

Appears when

reen example when : )
Screen example e Print key is pressed

using print function
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Sample printout for Manual store

— File name
Store mode ]Sonly shown wher::i printing data
Model name ———, rom memory card)
Measurement |

Index number

start date/time ‘

I . 12003 Instantaneous value underload
Vibration axis —»x i or overload information
Function
2003  01/01  08:35:24 Instantaneous value
X . .
. Y Processing time
Processing results TR LA LRI TN _
underload range 75.3 89.3 33.8 Measurement time
information
Lv0O5 Lvi0 Lv50  Lvo0  Lvos
849 849 562 338 338

11 1; Processing results

2003  01/01 08:36:55

Y Lv 28.4
2003  01/01 08:35:24 500sec 00:01:14
Y

Lveq Lvmax Lvmin
52.0 65.9 28.4

Lv05 Lv10 Lv50 Lvo0 Lvo5
61.6 61.6 34.8 28.4 28.4

11
2003  01/01 08:36:55

Z Lv 41.0
2003 0_1{91 08:35:24 500sec 00:01:14 ] .
z Overi  Pause < Pause information

Processing results lveq Lvmax  Lvmin
overload range 77.8 88.0 40.9

information
Lv0O5 Lvi0 Lv50 Lvo0  Lv95

85.7 85.7 60.0 40.9 40.9
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Sample printout for Autol store

File name

IAAAMAMA—A (only shown when printing

Store mode data from memory card)
Model name Store time
Measurement : v—EPrlnt data time point
. 00:02:04  :00:00:01:
start date/time - Sampling interval
Wt ; 757843
Vibration axis g56 788 719 <— Instantaneous value
421 420  42.9p «— Marker (P)
Function 401 332  265U<e—
359 359 359 ! Underload

Sample printout for Auto2 store

Overload information

information

Model name

Vibration axis —»

(only shown when printing
data from memory card)

|
Store data

Function Lvmax Lvmin 4_
Measurement—»zoos 04/01  13:35:54 00:02:04«—— Measurement time
start date/time | 0001 /78 880 409 :

A es7. 857600 . 409 409+ Processing
Store data number
results
2003  04/01 13:35:54 00:02:04
0002 569 580 292 ! <—Under|oad
2003 04/01 13:35:54 02: |
0003 850 920 580 <+<—— Qverload
915 904 679 ) 0 information
2003  04/01 13:35:54 |
0004 778  88.0  40.9 pe— P
857 857 600 409 409 . ause'
indication
2003  04/01 13:35:54 00:02:04
0005 778 880  40.9
857 857 600 409 409
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Sub display hard copy

1.
2.

Turn power to the printer on and set it to the online state.
Press the Power key of the VM-53/VM-53A to turn the unit on.

Press the Sub Display key to bring up the sub display screen you
want to print.

You can select either the single-axis level/time graph, 3-axis level/
time graph, bar graph, processing list, or parameter setting check
screen. If you want to print the menu screen, press the Menu key to

bring up the menu screen.

Press the Pause/Cont key to set the unit to pause mode.

If the menu screen is displayed, this step is not necessary.

Press the Print key to produce a hard copy of the sub display

screen.

Pause/Cont key
Menu key

L ]I ”
A A A X/Y/Z  Lv/lva Mode Start/Stop Address
x ) A

Level Range Display (113

) 29

Recall | o

v 7 Output Cal

VVV @ = & 0O 4d..D ©)«— Power key

: P ; ;
Sub Display ot Hssel Pause/Cont Power

Print key
Sub Display key

Main display
SO0s (Manu |
O0miO0 s oo
‘0 ““llll‘llllﬂlllql i
N
e I |
- -
Lv 3.1 dB
[ Print] — Print indication

Screen example when
using print function
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Sub display sample printouts

164

/7] o0t 08:30:00
- 80

iI"-'_h.‘'''‘--—|.|_|_"‘-|_|—|_l—'-_
20

Il 30s Lv 48.5dB O

Single-axis level/time graph

F~
-
g
[t |
.\_
CJ
C3
[0
[NN)
C3
C3
3

80
20
80

20
70

10

il TP S
Il 30s Lv 0

3-axis level/time graph

3-axis bar graph screen
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3

&) OO 08:30°0

o0t oa. 240

WLy LO5: 53.2
L10: 50.9

Leq : 49.5 L50: 48.6
Lmax: 60.2 L90: 45.3

Il Lmin: 39.5 L95: 42.3

Processing list screen

7] o0t o0B:30:00
Lv M. Time:500s

X : 80 Output:AC
Y : 80

Z : 70
Store Mode:Manual
|

Parameter setting check screen
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Level recorder LR-06/LR-07/LR-04/LR-20A

A level recorder can be used in conjunction with the VM-53/VM-53A, to

record vibration level or vibration acceleration level changes over time.

Using a level recorder
Turn power to the VM-53/VM-53A and the level recorder on.
Preparations as described in the chapter "Preparations” are assumed to have
been completed.
For details on using the level recorder, please refer to the documentation of

the respective model. A general explanation is given below.

1. Use the Menu key to bring up menu screen 1/5, and set the "Output"

item to "AC".
Main display
S00s [Manu]
00mO0s OO
(Z] R UL LT 10
— T
L C 1
v - . | dB

2. Press the Menu key to return to the measurement screen and press

the Output Cal key.
During calibration, the function is automatically set to Lva.

Sub display
[1]] o0 083000
10 70
N 700
10 70
Vs 70.0
10 70
Vs 70.0
Cal Lva db

Calibration screen Function indication
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3. Activate paper feed and pen recording at the level recorder to start

recording.

4. Use the Level Adj control so that the recording pen is at the maximum

position of the paper.

Recording pen
(Recording range 50 dB) —

Ooooooao

000000

—— Scale maximum

5. Press the Output Cal key on the VM-53/VM-53A again to set the

unit to the measurement mode.
6. Select the function with the Lv/Lva key.

7. Use the Level Range keys to set the level range. Make the setting so
that "Over" or "Under" is not displayed.
The maximum value of the selected level range becomes the scale

maximum of the level recorder.

Main display
so0s  OmEm

— Level range (maximum)

70 dB 60 dB 50dB 40 dB 30dB 20dB

000000
0ooood

(Recording range 50 dB)

L— Scale maximum
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Serial Interface

The Vibration Level Meter VM-53 and VM-53A incorporate a serial interface.
This interface allows the use of a computer to make measurement parameter
settings and to control the measurement. It is also possible to send measurement
results (current results as well as data stored in the memory of the vibration

level meter) to the computer for further processing.

Connection to a computer

The illustration below shows how to connect the I/O connector on the right
side of the VM-53/VM-53A to the RS-232-C interface on a computer, using

a cross-wired serial cable.

I/O connector

L Computer

'
B oo
Sed - RS-232-C interface

T [

Connector on VM-53/VM-53A: D-sub 9-pin male
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Transfer Protocol and Transfer Procedure

Transfer Protocol

Transfer principle: full duplex

Sync principle: asynchronous

Baud rate: 4800 /9600 / 19200 bps
Data word length: 8 bit

Stop bits: 1 bit

Parity check: none

Flow control: Xparameter

Maximum block size: 256 bytes

Command flow control: yes / no (selectable)

Local Mode / Remote Mode

Operation mode | Key operation | Communication
Remote Disabled Enabled
Local Enabled Enabled
Local Mode

VM-53/VM-53A is operated with the controls on the unit. This is the

default mode after power-on.

Remote mode
In this condition, the controls on the unit are inactive, and the unit only
carries out communication with the computer. The indication ""
appears on the display.

Main Display
SO0s [Manu]
O00mOD s oo
:ﬂ“‘“llllllllllllllllll i
Q= —
C
Lv 231 dB

Remote indication

Remote mode screen example
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Local mode/remote mode switching
Switching between local mode and remote mode is carried out by a

command.

Key operation in remote mode
The power key or pause key is active. All other keys are disabled.
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Transfer Codes
The following codes are used for communication with the unit.

Control codes

Code Hex notation Meaning
<ENQ> 05H Enquire
<ACK> 06H Acknowledge
<NAK> 151 Not acknowledge
<STX> 02n Start block
<ETX> 03u End block
<CR> 0D# Terminator (1st character)
<LF> 0AH Terminator (2nd character)
<SUB> 1AH Stop
<DC3> 13H Pause
<DCI> 1Tu Restart

Special codes

ATTR Contrc?l code or Block attribute
special code
1D 011 to FFu Other/own station ID
BCC 00H to FFu Block check code

Commands, parameters, data
ASCII codes 201 to 7En
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Transfer Format
Command block: Command from computer

|<STX>| D | ATTR |C0mmand| Parameter|<ETX>| BCC | <CR> | <LF> |

1 1 1 M N 1 1 1 1 byte
*ATTR ='C'

If there are two or more parameters, they are separated by single spaces.
Data response block: Data from vibration level meter (response data
in ASCII)

|<STX>| ID |ATTR| Response data |<ETX>| BCC |<CR> | <LF> |

1 1 1 N 1 1 1 1 byte
* ATTR = 'A' or 'Q'

If there are two or more data, they are separated by commas.

Acknowledgment block: ~ Computer or vibration level meter

|<STX>| D | ATTR |<ETX>| BCC | <CR> | <LF> |

1 1 1 1 1 1 1 byte
* ATTR = <ACK>

Negative Acknowledgment block:  Computer or vibration level meter

|<STX>| D | ATTR | Error code |<ETX>| BCC | <CR> | <LF> |

1 1 1 4 1 1 1 1 byte
* ATTR = <NAK>

Verify other station block: Computer

|<STX>| D | ATTR |<ETX>| BCC | <CR> | <LF> |

1 1 1 1 1 1 1 byte
* ATTR = <ENQ>

Stop request code: Computer

1
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Pause request with X parameter control: Computer

1

Restart request with X parameter control: ~ Computer

1
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ID Number
Outline
When multiple units are connected, ID numbers are used to distinguish
between individual units. The ID number range is 1 to 255 (0O1n to FFn).
Numbers are expressed in binary notation. In strings sent out by the
computer, the ID selects the unit to be controlled. In strings sent out by
the vibration level meter, the ID identifies the data source. Setting for

the ID number is made with menu screen 3/5.

Broadcasting
In commands sent from the computer, the ID 00 (00n) has a special

meaning. It selects all units (broadcast command).

Vibration level meter response
The vibration level meter responds only to a communication block that
contains its own ID. Other blocks are disregarded.
When the ID is 00H, setting commands are processed but no response
is returned. Request commands are not processed and no response is

returned.
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ATTR Block Attribute
The block attribute information is added by the sender, to facilitate process-

ing of the block at the receiving end.

Code Meaning
<ACK> 06n Acknowledge block
<NAK> 15H Not acknowledge block
<ENQ> 05H Enquiry block
<SUB> 1AH Stop request block
<EOT> 03u End-of-transmission block

'C' 43u Command block
‘Al 41u Data response block (last block)
Q' 51u Data response block (intermediate block)

BCC Block Check Code
The BCC is calculated by the sender. The receiver applies checksum process-
ing to the same range to verify the block.
Calculation range: From STX to ETX
Calculation method: Exclusive OR sum of range
If the computer sends a block where BCC is set to 00u (NULL), the vibration
level meter omits block check processing.

This is to allow simple sending from the computer.
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Block Reception Processing

For reception processing, the unit is initially in the <STX> wait (standby) mode,
except during a sequence while waiting for response from the computer.
In the idling state, any data received by the vibration level meter except for

<STX> are disregarded.

Command Types
There are two types of commands: setting command and request com-

mand.

Setting command
This type of command serves for changing the vibration level meter
status or measurement parameters. Only some commands of this type
will produce a response from the vibration level meter. The response
consists of status information returned after the setting command has

been processed.

Request command
This type of command serves for getting information about unit settings
and for obtaining measurement data including display data and stored

data. The vibration level meter returns the requested data.
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Error Processing
Transmission errors

Transmission errors can be detected in the following categories.

Error item Contents Measure

Character level Disregard character and

Framing error . .
& framing error wait for next character

<STX> received after
Block reset incomplete block
(excluding ID number)

Start block again from
that point

Command processing errors
Block format is correct, but command interpretation or processing has

resulted in an error.

Error item Contents Measure
Undefined command | Command problem Return error code 0001
Parameter number or value not
Parameter error correct Return error code 0002

Processing cannot be carried

. Return error code 0003
out in current state

Processing error

Processing timeout Timeout interval has elapsed | Return error code 0004
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Flow Control
The vibration level meter implements X parameter when XON = 1, the X

parameter is used to perform control.

X parameter control mode
In the send sequence for multiple blocks, the next block is sent after the
computer returns an acknowledge code.
To interrupt, restart, or stop the transfer, the respective code must be
sent from the computer.
RTS/CTS control is not possible.
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Transfer Sequence
The transfer sequences are as follows.
[Check other station] sequence
[Setting command without response] sequence
[Setting command with response] sequence
[Request] sequence
[Continuous request] sequence

[Error] sequence

The setting sequence can be selected to have a response or not.
The sample sequences shown below generally assume that the block from

the computer comprises the ID of the vibration level meter.

[Check other station] sequence
An acknowledge block is returned in response to the [check other sta-
tion] block.
This is an independent sequence. It does not need to come before a com-

mand sequence.

Computer | Vibration level meter |

[Check other station] block

Block normal

[Acknowledge] block

[Setting command without response] sequence

This type of command is executed without producing a response. Because
it corresponds to an error code request, the processing result (including
error) of the last command is retained.

The "RET0" command activates this sequence.

Computer | Vibration level meter

Command block

Execute processing

179



Serial Interface

[Setting command with response] sequence
Normal processing
An [acknowledge] response is returned after command processing was
initiated. "Initiated" means that for example execution of the "Store"
command was started. It does not mean that the store process was com-

pleted.

Computer Vibration level meter

Command block

Block normal

[Acknowledge] block

Processing initiated

Error processing
When an error has occurred during block or command processing, a [not

acknowledge] response is returned.

Computer | Vibration level meter ‘

Command block

Error

[Not acknowledge] block

The "RET1" command activates this sequence.
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[Request] sequence (1 block)
Normal processing

A response is returned immediately to the request command.

Computer | Vibration level meter |

Command block

Block normal

[Data acknowledge] block

Error processing
When an error has occurred during block or command processing, a [not

acknowledge] response is returned.

Computer | Vibration level meter ‘

Command block

Error

[Not acknowledge] block
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[Request] sequence (multiple blocks)

X parameter flow control
Normal processing
In general, there is no need for returning response codes from the com-
puter. The vibration level meter sends blocks continuously.
The computer can send a pause request code to pause the transmission,
a resume code to resume the transmission, or a stop code to stop the
transmission. The vibration level meter disregards any other codes that

are received. (Processing is not carried out also after stop.)

Computer | Vibration level meter |
Command block
Block normal
Data response block 1
For block 1 to N-1:
ATTR ='Q'
Data response block 2
Pause request code
Pause request Pause
Resume request code
Resume request Resume
Data response block 3
Data response block N
For block N:
ATTR ='A’
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Continuous request sequence
This sequence uses only commands to periodically request measurement
data.

X parameter flow control
In general, there is no need for returning response codes from the com-
puter. The vibration level meter sends blocks periodically.
The computer can send a pause request code to pause the transmission,
a resume code to resume the transmission, or a stop code to stop the
transmission. The vibration level meter disregards any other codes that

are received. (Processing is not carried out also after stop.)

Computer | Vibration level meter |

Continuous request | Command block
Block normal

commands
Data response block
Always ATTR ="A'
Data response block
Pause request code
Pause request Pause

Resume request code
Resume

Resume request

Data response block

Data response block

Stop request code

Stop

183



Serial Interface

Error response
When an error has occurred at the block level, the following error se-
quence occurs.
After an error response, the unit returns to the idling state and does not

continue to send multiple blocks etc.

Computer | Vibration level meter

Any block

Block normal or BCC error

[Not acknowledge] block

Error response
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Communication Cutoff

Power Save Mode
When power save mode is enabled, the unit enters the sleep state after the
current block has been sent. In the sleep state, the vibration level meter does
not send or accept commands.

The power save mode can be set for Timer Autol and Timer Auto2.

Power Off

During power off processing, communication is terminated after the current

block was sent.

Auto Shutdown

Same as power off.

185



Serial Interface

Ratings
Guaranteed Values
Case Rating Remarks
Sound level meter Max. 3 s Processing timeout error response if
response time ' due to processing reasons

Send character interval | Max. 100 ms —

Time interval from end
of sending data until Max. 200 ms —
start of idling state

Rated Values
Case Rating Remarks

x;géilébebi(gllz r‘z;lies'[ 10°s Pause sequence and go into idling state
Send timeout with flow 3s Pause sequence and go into idling state
control
Block generation wait .
time after receiving <STX> No limit T
Receive character interval No limit —
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Multiple Unit Operation

These specifications also include cases where communication includes several
vibration level meters of the same type or compatible type. The X parameter
and stop request code are received without ID by all units, but during a re-
quest sequence, only one unit is supposed to be active and all others are in

the idling state, so that processing is carried out normally only by one unit.

When multiple units are connected, observe the following points.
* Do not broadcast request commands. These will be disregarded.
* Do not send a request command sequence simultaneously to multiple
units. Wait until processing of a request command sequence at one

unit has finished before sending other request commands.
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Commands

Command list

Command

Function Page

Basic settings and display related commands

DIR
DIR?

RNX
RNX?

RNY
RNY?

RNZ
RNZ?

MTI
MTI?

WGT
WGT?

CHS
CHS?

STS?

DSP
DSP?

DSS
DSS?

188

Set display channel ...............ccccoiiiiiiiiiii 194
Get display channel setting .........ccoccocvveeiiiniiiiiieeinniineeen. 194
Set level range for X channel ...........ccccccciiiiiiiiiiinnnnnnn. 194
Get level range setting for X channel ............ccccccceeeeeennn.. 194
Set level range for Y channel .............ccociiiniiiiiiniicnnnn 195
Get level range setting for Y channel ...............ccc.cccceee 195
Set level range for Z channel ..............cccooiiiiiinn. 195
Get level range setting for Z channel ............cccccccceeeeennn. 195
Set measurement time ..........eeeeeeeeniieeeeeennniiiieee e 196
Get measurement time Setting...........eeeeervviiiiieeeerniiieeeenn. 196
Set Lv/Lva function .........ccceeeeeiiiiiiiiiiiiiiiiiieceeeeeeeeeeeeeee 196
Get Lv/Lva function Setting ..........cccceeeeevmvuiiveeeennniunnneeenn. 196
Set measurement channel............occceeeiiiiiiiiiiiiinniieeen. 197
Get measurement channel ..........c.ccccccciiiniiiiiiiinnninee.. 197
Get UNIE SEATUS ..eveviiiiiiiiieeeeeee e 197
Set measurement value for main display ..............cceeenn. 198
Get measurement value setting for main display ............... 198
Set measurement value for sub display ............cccoeceeenne 198
Get measurement value setting for sub display ................ 198
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Command Function Page
Operation commands
SRT Control processing measurement start/stop.............cc........ 199
SRT? Get processing measurement start/stop status................... 199
PSE Pause/restart measurement or mark store data during auto store
(AULOI/AULO2) ...t 199
PSE? Get measurement PAuSe StALUS ......eeeeevvvirveirieeereeeeeeeeeenennns 199
STO Start MEMOTY SLOTE ....evvveeieiiiteeiiiiiiiiiiieieeeeeeeee e e e e e e e 200
STO? Get memory StOre STAtUS ....oeevvveeeiiiiiiiiiiiiieeeeeeeeeee e e 200
RST Reset Max Hold value or comparator ............cccceeeeeeeeennnnn. 200

Memory and store function related commands

ADR
ADR?

CDR?

CDV?

FMT

MCL

PLP
PLP?

RCL
RCL?

SMD
SMD?

SNR?

SNS
SNS?

TMT
TMT?

Set AddIeSS....ceeeiiiieiiiiiiiiirree e 201
Get address SETtING .....cccovveviiiieiiiniiiiieee e 201
Get remaining card CapaCIty ........cccccccvvvvririieieeeeeeeeeeenennns 201
Get card INSertion STAtUS ......cceeeeeeeeeeeeeerrrreerireeeiiieinnnnnns 201
Delete all files on memory card ..........cccccuvvviiiiiiiieeeeeeennnnn. 202
Clear internal MemMOTY .......c..eeeeiiiniiiiiiiiieeiiiieee e 202
Set Autol store sampling interval ............cccccvveeeiiiiinnnn... 202
Get Autol store sampling interval setting ........................ 202
Toggle recall MOde .........vvvviviiiiiiiiieiieeieieieeeeeeeen 203
Get recall mode Status .........eeeeeiiiiiiiiieiiiiiieee e, 203
Set auto StOre MOAE......eeeeiieieeeeiiiiiiiiiiiiiiiieeeeeeeee e 204
Get auto store mode Setting .........ccceeeeervviviieeeeennineeeeenn. 204
Get store name shown on recall menu ...........ccccceeeeeeennnn. 204
Set store file NAME ........ovvvvvviiiiiiiiieeeeeeeeeeeeeeeeeen 205
Get store file NAME .......ovvvvvviiiiiiiieeeeeeeeeeeeeeeeee 205
Set timer MOde tIME ......cceveereeeereeriiiiiiiiiiiiieeeeeeeeeeeeeeenn 206
Get timer MOde tIME........cceeeeererriiiiiiiiiiiiiieeeeeeee e e e e e e e e 206
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190

Command Function Page
Calibration commands
CAL Toggle calibration mode..........ccceeeeeriiiiiiiiiiiiiiiiiiiiieceeeeee. 206
CAL?  Get calibration mode Status ............cceeeeverrrivireinnnnineeeeennn. 206

Setting and information related commands

BAT?  Get battery Status ....cccuuvueeeeiiiiiieeieieeeeeeeieeeeeieeeeeee e 207
CLK Set current year/month/day/hours/minutes/seconds ......... 207
CLK?  Get current year/month/day/hours/minutes/seconds setting ...... 207
CMP Set comparator function to On/Off ...........ccceevveeiiiiinennnnn. 208
CMP?  Get comparator function On/Off status ...........cccceeveeeeeen... 208
CML Set comparator level ...........cccccciiiiiiiiiiiiin 208
CML?  Get comparator level Setting ........ccocecvveeeeemniiiiieeeennnnnnnn. 208
CMS Set comparator delay time/auto reSet ...........cevveeeeeeeeeeennnnn. 209
CMS?  Get comparator delay time/auto reset setting ................... 209
DCL Initialize unit (to factory defaults) ..........cccccuviiiiiiiiiiieeeen. 209
LTI? Get elapsed time from measurement start or memory

SEOTE STATT ..vveeeieiiiiiiieee e ettt e et e e e e e ee e 209
OouT Toggle BNC output between AC and DC..............oevveeeeeeee. 210
OUT?  Get BNC output AC/DC setting.........ccoeevveeunuevrrienieieeeenen. 210
VER?  Get version information ..............ccccceeeiiiiiiieeeniniiiiieeeennnnn. 210

Measurement data related commands

DOD?  Get measurement value............cccceeeeiiiiiiiininiiiiiiiiiiiiiiieeeeee 211
DOF Output instantaneous value or Max Hold value ................ 213
MDH? Get memory data header .........cccccceeeeeeiiiiniiiiiiiiiiiiiieeeee, 214
DOR?  Get memory data .........ccceeeeeeviiiiiiieeinniiiieeee e 217
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Command

Function Page

Communications related commands

BRT
BRT?

EST?

IDX
IDX?

RET
RET?

RMT
RMT?

XON
XON?

Set baud rate .......cceviiiiiiiiiiiiieeeeee e 220
Get baud rate SEttNG ...cceeviuvvriiiiiiiiiiiieeee e 220
Get eITOT STALUS ...eeeviiieiiiiiiiieee e 220
Set indeX NUMDET .......coeiiiiiiiiiiiiiiiieiee e 221
Get index numMbEr SettiNG .......cceeevveveiiiiiiiiiiieereeeeeeeeeeeennnn 221
Set command TESPONSE ....eevvvveeiirriiiiieeeeeiiieeeeeeeiieeeeennn 221
Get command response Setting ..........ccceveevvveeeeenniuneeeeenn. 221
Toggle local/remote mode...........cceeeeeereeeiiiiiiiiiiiiiieieeeeene. 222
Get local/remote mode Status ..........c.eeeeeereiiiiiieeeennniieeeen. 222
Select control MOAE ........euuiiiiieeeeeeeieiieciee e 222
Get control Mode StatUs ........ecveeeeeeeeeeeeeeeeeerireieiiiieaannns 222
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Command format

In this manual, 1 character is represented as "[I", a space as

"non

_", parameters
as "pl,p2,...", and response data as "d1,d2,...". Parameters and response data
may be more than 1 character long.
Commands consists of three letters which are not case-sensitive (upper-case
or lower-case can be used).

ooad
When a command has one parameter, the parameter follows the command.
It can be appended to the command either directly or with a separating
space.

O0O0p1 Acceptable

OO0 _pl  Acceptable
When a command has several parameters, the parameters must be separated
by a space.

O0O0Opl_p2 Acceptable

OO0Oplp2  Not acceptable

Note

One command block can only contain one command.

Do not include several commands in a block.

A request command consists of the command, any required parameter, and
a "?". The command and "?" or parameter and "?" may be separated by a
space.

aoooe? Acceptable

aodoo 2 Acceptable

O0O0Opl?  Acceptable

O0O0Opl_?  Acceptable
Unless specified otherwise, parameters and response data are of variable
length. Depending on the value range, the length of the parameter will differ.
There is no need for padding with spaces or other measures.

O0Oo 1 Acceptable

OOno 1o Acceptable

OO0 ol Not acceptable
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Command send example
To set frequency weighting to "C"

|<STX>| 01 | C | WGT | 1 |<ETX>| 00 | <CR><LF>
(D 2 3 “4) ) (6) (7) (8)

(1) Start of transfer data and command

(2) ID number (hexadecimal). The ID number range is 0 to 255. In a
command string, this is expressed as 01 (= ID number 1) to FF (= ID
number 255).

Note

ID number should be expressed by binary code "01"
not by ASCII code "1"

(3) Attribute ("C" for command)

(4) Command

(5) Parameter (corresponds to pl, p2, etc. in command description section
of the manual)

(6) Command end

(7) BCC (Entering 00 disables BCC checking for (1) to (6).)

(8) Transfer data end
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Command Description

For details on the transfer format, please refer to page 172.

Basic settings and display related commands

DIR
Set display channel
Dirpl
pl=0: X pl=1: Y
pl=2: Z

Transfer format: command block

Get display channel setting
DIR?
Response data from VM-53/VM-53A to DIR? command
Response data d1
dl: corresponding to pl

Transfer format: response block

RNX
Set level range for X channel
RNXpl
pl=7: 10to 70 pl =8: 20to 80
pl =9: 30to 90 pl =10: 40 to 100
pl =11: 50to 110 pl =12: 60 to 120

Transfer format: command block

Get level range setting for X channel
RNX?
Response data from VM-53/VM-53A to RNX? command
Response data dl
dl: corresponding to pl, if X channel is OFF, d1 =0

Transfer format: response block
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RNY

Set level range for Y channel

RNYpl
pl=7: 10to 70 pl =8: 20to 80
pl =9: 30to90 pl =10: 40 to 100
pl =11: 50 to 110 pl =12: 60 to 120

Transfer format: command block

Get level range setting for Y channel
RNY?
Response data from VM-53/VM-53A to RNY? command
Response data d1
dl: corresponding to pl, if Y channel is OFF, d1 =0

Transfer format: response block

RNZ
Set level range for Z channel
RNZpl
pl=7: 10to 70 pl =8: 20to 80
pl =9: 30to90 pl =10: 40 to 100
pl =11: 50 to 110 pl =12: 60 to 120

Transfer format: command block

Get level range setting for Z channel
RNZ?
Response data from VM-53/VM-53A to RNZ? command
Response data d1
dl: corresponding to pl, if Z channel is OFF, d1 =0

Transfer format: response block
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MTI

Set measurement time

MTIpl
pl =0: 500s pl=1: 10s
pl=2: 1m pl=3: 5m
pl=4: 10m pl=5 1I5Sm
pl=6: 30m pl=7: 1h
pl=8: 4h pl=9: 8h
pl =10: 24 h pl = 11: Manual

Transfer format: command block

Get measurement time setting
MTI?
Response data from VM-53/VM-53A to MTI? command
Response data d1
dl: corresponding to pl
Transfer format: response block

WGT

Set Lv/Lva function
WGTpl
pl=0: Lv pl=1: Lva

Transfer format: command block

Get Lv/Lva function setting
WGT?
Response data from VM-53/VM-53A to WGT? command
Response data d1
dl: corresponding to pl

Transfer format: response block
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CHS

Set measurement channel
CHSpl
pl =0: X/Y/Z 3-channel measurement
pl = 1: X-channel measurement only
pl =2: Y-channel measurement only
pl =3: Z-channel measurement only

Transfer format: command block

Get measurement channel
CHS?
Response data from VM-53/VM-53A to CHS? command
Response data d1
dl:  corresponding to pl

Transfer format: response block

STS?

Get unit status
STSpl_p2_p3_p4_p5_p6_p7?
pl, p2: Returns reserved area 0
p3: corresponding to RNX?
p4: corresponding to RNY?
p5:  corresponding to RNZ?
p6: corresponding to WGT?
p7:  corresponding to TMC?

Transfer format: command block
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DSP

Set measurement value for main display

DSPpl
p0 =0: instantaneous value pl =1: Max Hold
pl =2: Leq pl =3: Lmax
pl =4: Lmin pl=5 LS
pl=6: LIO pl=7: L50
pl =8: L90 pl =9: L95

Transfer format: command block

Get measurement value setting for main display
DSP?
Response data from VM-53/VM-53A to DSP? command
Response data d1
dl: corresponding to pl

Transfer format: response block

DSS

Set measurement value for sub display
DSSpl
pl =0: parameter setting check screen
pl = 1: level-time single-axis screen
pl =2: level-time 3-axis screen
pl = 3: 3-axis bar graph screen
pl =4: processing list screen

Transfer format: command block

Get measurement value setting for sub display
DSS?
Response data from VM-53/VM-53A to DSS? command
Response data d1
dl: corresponding to pl

Transfer format: response block
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Operation related commands
SRT

Control processing measurement start/stop
SRTpl
pl =0: stop processing measurement
pl = 1: start processing measurement

Transfer format: command block

Get processing measurement start/stop status
SRT?
Response data from VM-53/VM-53A to SRT? command
Response data d1
dl: 1 = processing measurement in progress
0 = processing measurement not in progress

Transfer format: response block

Note
This command does not start the memory store
pI‘OCCSS.
PSE
Pause/restart measurement or mark store data during auto store
(Auto1/Auto2)
PSEpl

pl =0: restart measurement
pl = 1: pause measurement (mark store data)

Transfer format: command block

Get measurement pause status
PSE?
Response data from VM-53/VM-53A to PSE? command
Response data d1
dl: 1 = paused
0 = not paused

Transfer format: response block
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STO

Start memory store
STOpl
If Manual store is selected
pl = 1: carry out memory store (data number is incremented by one
count)
If Autol or Auto?2 store is selected
pl = 1: start memory store
(Use SRTO to end)

Transfer format: command block

Get memory store status
STO?
Response data from VM-53/VM-53A to STO? command
Response data d1
dl =0: Store not executed
dl =1: Store executed

Transfer format: response block

RST

Reset Max Hold value or comparator

Transfer format: command block
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Memory and store function related commands
ADR

Set address

In current mode, this command is valid only when Manual store is se-

lected.

In recall mode, the address for the respective store mode is set.
Address setting
ADRpl
pl = any address

Transfer format: command block

Get address setting
ADR?
Response data from VM-53/VM-53A to ADR? command
Response data d1
dl:  Selected address number (address number shown on display)

Transfer format: response block

CDR?

Get remaining card capacity
Response data from VM-53A to CDR? command
Response data d1
dl: Remaining capacity in kilobytes

Transfer format: response block

CDvV?

Get card insertion status
Response data from VM-53A to CDV? command
Response data d1
dl =0: No card inserted
dl =1: Card inserted

Transfer format: response block
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FMT

Delete all files on memory card
No parameters

Transfer format: command block

MCL

Clear internal memory
MCLpl
pl =0: clear all data
pl = 1: clear Manual store data
pl =2: clear Autol store data
pl = 3: clear Auto2 store data

Transfer format: command block

PLP

Set Auto1 store sampling interval
PLPpl
pl =0: Autol sampling interval 100 msec
pl = 1: Autol sampling interval 1 sec

Transfer format: command block

Get Auto1 store sampling interval setting
PLP?
Response data from VM-53/VM-53A to PLP? command
Response data d1
dl: corresponding to pl
Transfer format: response block

202



Serial Interface

RCL

Toggle recall mode
Recall screen is shown immediately when command is issued.
RCLpl_p2
pl =0: cancel recall state

pl = 1: enter recall state

p2 =0: internal memory Manual store recall
p2 = 1: internal Autol store recall
p2 =2: internal Auto2 store recall
p2 = file name (example: AU1_0001): Recall specified file (AU and
MAN must be uppercase)
p2 is disregarded if pl =0
When recall state is canceled with RCLO
For internal memory data recall, "MANUAL", "AUTOL", "AUTO2" is
returned. For other card recall states, the store name is returned.

Transfer format: command block

Get recall mode status
RCL?
Response data from VM-53/VM-53A to RCL? command
Response data d1
dl =0: recall mode not active
dl =1: recall mode active

Transfer format: response block
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SMD

Set auto store mode (Manu, Autol, Auto2)

SMDpl
pl =0: Manual pl =1: Atuol
pl =2: Auto2 pl =3: Timer Autol

pl =4: Timer Auto2

Transfer format: command block

Get auto store mode setting
SMD?
Response data from VM-53/VM-53A to SMD? command
Response data d1
dl: corresponding to pl

Transfer format: response block

SNR?

Get store name shown on recall menu
No parameters
Response data format
Example: AUI_0001 etc.
If there are two or more store data, these are returned as separate
blocks.

Transfer format: response block
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SNS

Set store file name
The store mode setting is made with the SMD command.

To store data on a memory card, specify a file name (4-digit number)
SNSp1

pl = 0000 to 9999

A 4-digit integer is accepted.

If not a 4-digit number, an error (0002) is returned.
Transfer format: command block

Get store file name
SNS?
dl =pl

Example: 0010 ("0010" part of "AU1_0010" is returned)
Transfer format: response block
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T™MT

Set timer mode time
TMTpl_p2_p3_p4_p5_p6_p7_p8_p9_pl0

pl:  start month p2:  start day

p3:  start hours p4:  start minutes
p5:  end month p6: end day

p7:  end hours p8:  end minutes

p9: interval time

p9=0: Off 1: S min
2: 10 min 3: 15 min
4: 30 min 5: 1 hour

pl0O: sleep mode
pl0 =0: Sleep Mode Off
pl0=1: Sleep Mode On

Transfer format: command block

Get timer mode time
TMT?
Response data from VM-53/VM-53A to TMT? command
Response data d1

Transfer format: response block

Calibration commands

CAL
Toggle calibration mode
CALpl
pl =0: cancel calibration mode pl = 1: activate calibration mode

Transfer format: command block

Get calibration mode status
CAL?
Response data from VM-53/VM-53A to CAL? command
Response data dl1
dl:  corresponding to pl

Transfer format: response block

206



Serial Interface

Setting and information related commands
BAT?

Get battery status
BAT?
Response data from VM-53/VM-53A to BAT? command
Response data d1
dl =0: battery indicator is flashing

dl = 1: 1 dl =2: [: [ ]|
dl =3: "‘ dl =4: '1""

Transfer format: response block

CLK

Set current year/month/day/hours/minutes/seconds
CLKpl_p2_p3_p4_p5_p6

pl:  year (4 digits) p2:  month
p3: day p4:  hours
p5:  minutes p6:  seconds

01 and 1 are both accepted.

Transfer format: command block

Get current year/month/day/hours/minutes/seconds setting
CLK?
Response data from VM-53/VM-53A to CLK? command
Response data dl1, d2, d3, d4, d5, d6
dl1 to d6: corresponding to pl to p6
"1" setting is returned as "01".

Transfer format: response block
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CMP

Set comparator function to On/Off
CMPpl
pl =0: comparator Off
pl =1: comparator On

Transfer format: command block

Get comparator function On/Off status
CMP?
Response data from VM-53/VM-53A to CMP? command
Response data d1
dl: corresponding to pl

Transfer format: response block

CML

Set comparator level
CMLpl
pl: 30 to 120 dB in 1-dB steps

Transfer format: command block

Get comparator level setting
CML?
Response data from VM-53/VM-53A to CML? command
Response data d1
dl: corresponding to pl (comparator level setting value)

Transfer format: response block
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CMS

Set comparator delay time/auto reset
CMSpl_p2_p3
pl: set delay time (pl =0 to 9, 1-s steps)
p2 = 0: auto reset Off
p2 = 1: auto reset On
p3: set auto reset time (p3 = 0 to 90, 1-s steps)

Transfer format: command block

Get comparator delay time/auto reset setting
CMS?
Response data from VM-53/VM-53A to CMS? command
Response data d1,d2,d3
dl1 to d3: corresponding to pl to p3 (comparator level setting value)

Transfer format: response block

DCL

Initialize unit (to factory defaults) (see page 151)
Clock is not reset
Manual memory contents are not erased
Communication remains On
No parameters

Transfer format: command block

LTI?

Get elapsed time from measurement start or memory store start
LTI?
Response data from VM-53/VM-53A to LTI? command
Response data d1, d2, d3
dl:  hours
d2: minutes
d3: seconds
Maximum allowable setting is 199:59:59

Transfer format: response block
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ouT

Toggle BNC output between AC and DC
OUTpl
pl=0: ACOUT
pl=1: DCOUT

Transfer format: command block

Get BNC output AC/DC setting
ouT?
Response data from VM-53/VM-53A to OUT? command
Response data d1
dl: corresponding to pl

Transfer format: response block

VER?

Get version information

VER?

Response data from VM-53/VM-53A to VER? command
Response data dl1, d2
dl: vibration level meter model
Example: VM-53A
d2: software version
Example: 1.00

Transfer format: response block
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Measurement data related commands

DOD?
Get measurement value
DODpl_p2?
pl:  select channel
pl =0: X/Y/Z all channels pl=1 X
pl=2: Y pl=3 Z

p2: select measurement type
p2 =0: instantaneous value
p2 =1: Max Hold value
p2 =2: processing values (selected channel only, L. to Logs up
to 8 types)
pl and p2 not supplied: get data shown on main display

Response data d1,d2,d3,d4,d5,d6,d7,d8,d9,d10 e « «
Single-axis data (pl not = 0), p2 not = 2
dl to d2 only
dl: measurement value in selected channel
d2: overload/underload in selected channel
d2 =0O: overload
d2 =U: underload
d2 = W: overload and underload
When instantaneous value display is selected, this applies to instantaneous
value overload/underload. When Max Hold display is selected, this ap-
plies to hold value overload.
When processing display is selected, this applies to overload/underload
in processing values.
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3-axis data (pl = 0), p2 not =2
dl to d6 only
dl: X channel measurement value
d2: X channel overload/underload
d3: Y channel measurement value
d4: Y channel overload/underload
d5: Z channel measurement value
d6: Z channel overload/underload
Single-axis data (pl not = 0), p2 =2
dl to d8:
Legs Limax> Linin» Ls, Lig, Lso, Log, Los of selected channel
d9: overload/underload of selected channel
3-axis data (pl =0),p2 =2
dl to d8:
Legs Limax> Linin> Ls, Lig, Lsos Log, Los of X channel
d9: overload/underload of X channel
d10 to d17:
Legs Limax> Linin» Ls, Lig, Lsos Log, Los of Y channel
d18: overload/underload of Y channel
dl19 to d26:
Legs Linax> Linins Ls, Lig, Lso, Log, Los of Z channel
d27: overload/underload of Z channel

Transfer format: response block
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DOF

Output instantaneous value or Max Hold value

During processing measurement, this command initiates instantaneous

value or Max Hold value (when main display is switched to Max Hold)

output in 100 ms or 1 s intervals, in non-protocol (streaming) mode. The

100 ms interval setting is available only when baud rate is 19200 bps.
DOFpl_p2

pl:

p2:

select channel
pl =0: X/Y/Z all channels

pl=1 X pl=2: Y pl =3:

100 ms or 1 s setting

p2=0: 100 ms p2=1:

1) Response data dl1, d2, d7 (single-axis data)
dl to d2, d7 only

dl:
d2:

d7:

measurement value in selected channel
overload/underload in selected channel
d2 =0: overload

d2 =U: underload

d2 = W: overload and underload

counter

1s

Output data appear in d7 in the following sequence: 1 — 2 —

3.. 90— 1...

2) Response data dl, d2, d3, d4, d5, d6, d7 (3-axis data)

dl to d7
dl:
d2:

X channel measurement value

X channel overload/underload

d3 to d4: Y channel measurement value and overload/underload

d5 to d6: Z channel measurement value and overload/underload

d7:

When measurement is single-axis only, other data are set

to 00.0 dB.

counter

Output data appear in d7 in the following sequence: 1 — 2 —

39— () — |-

DOF stop request is performed by <SUB>.
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MDH?

Get memory data header

Response data

For Manual store

Header information for address specified with ADR is returned

dl:
d2:

d3:
d4:
ds:
deé:

d7:
ds:

do:

d10:
dil:
di2:
di13:
di4:

d15:

dl6:
dl7:

dis8:

d19:
d20:
d21:
d22:
d23:

instantaneous value or Max Hold value store date (year/month/day)
instantaneous value or Max Hold value store time (hours/min-
utes/seconds)

X channel level range (response data correspond to RNX?)

Y channel level range (response data correspond to RNY?)

Z channel level range (response data correspond to RNZ?)
frequency weighting (instantaneous value or Max Hold Lv/Lva)
d6=0: Lv d6=1: Lva

time weighting characteristics (reserved). Returns 0.
instantaneous value or Max Hold

d8 =0: instantaneous value d8=1: Max Hold
Filter (reserved)

1/1 oct or 1/3 oct center frequency (reserved)

LPF cutoff frequency (reserved)

processing values store start date (year/month/day)

processing values store start time (hours/minutes/seconds)

X channel processing level range (response data correspond to
RNX?)

Y channel processing level range (response data correspond to
RNY?)

Z channel processing level range (response data correspond to RNZ?)
frequency weighting (processing values Lv/Lva)

dl7=0: Lv dl7=1: Lva

time weighting characteristics

VM-53/VM-53A (reserved)

M.Time (response data correspond to MTI1?)

measurement time

filter (reserved)

1/1 oct or 1/3 oct center frequency (reserved)

LPF cutoff frequency (reserved)
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For Autol store

Response contents

dl:
d2:
d3:
d4:
ds:
deé:
d7:
ds:
do:

d10:
dll:
di2:
di13:
di4:
d15:

dle:

store start date (year/month/day)

store start time (hours/minutes/seconds)

store end date (year/month/day)

store end time (hours/minutes/seconds)

number of data 7 digits (max. 199 h 59 m 59 s)

X channel level range (response data correspond to RNX?)
Y channel level range (response data correspond to RNY?)
Z channel level range (response data correspond to RNZ?)
frequency weighting (instantaneous value or Max Hold Lv/
Lva)

d9=0: Lv d9=1: Lva

time weighting characteristics (reserved)

M. Time (response data correspond to MTI1?)

filter (reserved)

reserved area

LPF cutoff frequency (2 digits, currently reserved)
AUTOI sampling

d15 =0: 100 ms di5=1: 1Is

measurement time
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For Auto2 store

Response contents

dl:
d2:
d3:
d4:
ds:
deé:
d7:
ds:
do:

d10:
dll:
di2:

di13:
di4:
di15:

store start date (year/month/day)

store start time (hours/minutes/seconds)

store end date (year/month/day)

store end time (hours/minutes/seconds)

number of data 4 digits (max. 4500)

X channel level range (response data correspond to RNX?)

Y channel level range (response data correspond to RNY?)

Z channel level range (response data correspond to RNZ?)
frequency weighting (instantaneous value or Max Hold Lv/
Lva)

d9=0: Lv d9 =1: Lva

time weighting characteristics (reserved)

M.Time (response data correspond to MTI parameter, O to 11)
Interval (response data correspond to p9 of TMT parameter, O
to 5)

filter (reserved)

1/1 oct or 1/3 oct center frequency (reserved)

LPF cutoff frequency (reserved)
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DOR?

Get memory data
DORpl_p2_p3?

pl:

p2:
p3:

select channel

pl =0: X/Y/Z all channels pl=1: X

pl=2: Y pl=3: Z

select number of data

Auto2 data format (Valid only for Auto2. Disregarded for Manual
and Autol. Taken as 0 if p3 is not specified for Auto2.)

Transfer format: command block

1) For manual data (valid only if pl = 0)

pl = 1/2/3 results in error for this command

p2 sets the number of data to receive

p2 =1 to 100

dl: address number

d2: instantaneous value or Max Hold value store start date (year/
month/day)

d3: instantaneous value or Max Hold value store start time (hours/
minutes/seconds)

d4: processing measurement date (year/month/day)

d5: processing measurement time (hours/minutes/seconds)

d6: X channel instantaneous value (returns 0.0 if no instantaneous
value store data are present)

d7: X channel Max Hold value (returns 0.0 if no Max Hold store data
are present)

d8: X channel overload/underload
When instantaneous value is selected, this applies to instantaneous
value overload/underload.
When Max Hold is selected, this applies to hold value overload.

d9 to d17:

Legs Limaxs Limin> Ls, Lo, Lso, Log, Los of X channel, overload/un-

derload of processing values

d18: Y channel instantaneous value (returns 0.0 if no instantaneous

value store data are present)
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d19:

d20:

Y channel Max Hold value (returns 0.0 if no Max Hold store data
are present)

Y channel overload/underload

When instantaneous value is selected, this applies to instantaneous
value overload/underload.

When Max Hold is selected, this applies to hold value over-
load.

d21 to d29:

d30:

d31:

d32:

Legs Limax> Liin> Ls> Lig, Lso» Log, Los of Y channel, overload/un-
derload of processing values

Z channel instantaneous value (returns 0.0 if no instantaneous
value store data are present)

Z channel Max Hold value (returns 0.0 if no Max Hold store data
are present)

Z channel overload/underload

When instantaneous value is selected, this applies to instantaneous
value overload/underload.

When Max Hold is selected, this applies to hold value over-

load.

d33 to d41:

d42:

Legs Linax> Linins Ls, Lig> Lsg, Log, Los of Z channel, overload/un-
derload of processing values
pause information (processing value pause information)

I:  pause present 0: no pause

2) For Autol store (valid only for selected channel data)

pl =0: return error for this command

p2: Specify number of data to get 1 to 7199990
Response data

dl_d2_d3

dl: measurement value

d2: overload/underload

d3: marker 1: marker present 0: no marker

25 data are sent as one block.
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3) For Auto2 store (valid only for selected channel data)
pl =0: return error for this command
Channel (X/Y/Z) selection makes pl =1 to 3 valid
p2:  Specify number of data to get 1 to 4500
p3: select response data format
p3 =0: return all response data d1 to d14
p3 =1: return response data d5 to d14 (omit dI to d4 with
measurement start date information etc.)
Response data
dl_d2_d3
dl: address number (1 to 4500)
d2: measurement start date (year/month/day)
d3: measurement start time (hours/minutes/seconds)
d4: measurement time
dS to d12:
Legs Limax> Liin> Ls> Lio> Lsos Log, Los of X or Y or Z channel
d13: overload/underload
d14: marker 1: marker present 0: no marker

Transfer format: response block
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Communications related commands

BRT
Set baud rate
BRTpl
pl =2: 4800 bps pl =3: 9600 bps

pl =4: 19200 bps
Changes the transfer speed after a confirmation response.

Transfer format: command block

Get baud rate setting
BRT?
Response data from VM-53/VM-53A to BRT? command
Response data d1
dl: corresponding to pl

Transfer format: response block

EST?

Get error status
EST?
Response data from VM-53/VM-53A to EST? command
Response data d1
dl: error processing, command processing error (see p. 177)
indicated 4-digit error code

Transfer format: response block
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IDX

Set index number
IDXpl
pl =1 to 255, default: 1

Transfer format: command block

Get index number setting
IDX?
Response data from VM-53/VM-53A to IDX? command
Response data d1
dl: corresponding to pl (selected index number)

Transfer format: response block

RET

Set command response
RETpl
pl =0: response processing disabled
pl = 1: response processing enabled

Transfer format: command block

Get command response setting
RET?
Response data from VM-53/VM-53A to RET? command
Response data d1
dl: corresponding to pl

Transfer format: response block
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RMT

Toggle local/remote mode
RMTpl
pl =0: enable local mode
pl = 1: enable remote mode (no key operation possible during com-
munication)

Transfer format: command block

Get local/remote mode status
RMT?
Response data from VM-53/VM-53A to RMT? command
Response data d1
dl: corresponding to pl

Transfer format: response block

XON

Select control mode
XONpl
pl =0: disable X parameter control
pl = 1: enable X parameter control

Transfer format: command block

Get control mode status
XON?
Response data from VM-53/VM-53A to XON? command
Response data d1
dl: corresponding to pl

Transfer format: response block
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Examples for Control Via External Commands
This section contains several examples for controlling operation of the
vibration level meter via commands. Some initial steps are common to all
operations.
® Check baud rate setting
® Check index number

® Enable or disable response sequence (with RET command)

To check whether a setting was made properly, using a request command

after sending a setting command is recommended.

Example for getting vibration level (single) data
(Lv/Lva: L, characteristics, measurement direction: 3-axis, level range:
10 to 70 dB)

Power on

¥

Settings
WGTO (vibration level L,)
CHSO (3-axis measurement)
RNZ7 (10 to 70 dB)

\

Establish the above settings to prepare for obtaining vibration level

data from the unit.

DOD? (Get measurement value)
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Example for getting vibration level (continuous, 1-s intervals) data
(Lv/Lva: L, characteristics, measurement direction: Z axis,

measurement value: instantaneous value, level range: 10 to 70 dB)

Power on

4

Settings
WGTO (vibration level L,)
CHS3 (3-axis measurement)
RNZ7 (10 to 70 dB)

Establish the above settings to prepare for obtaining vibration level

data from the unit (Z axis instantaneous value data every second).

¥

DOF3_1? (Stop with <SUB>)
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Example for getting processing value
(Leq’ Lmax’ Lmin’ L5’ L1O’ L501 LQO’ L95) data
(Lv/Lva: L, characteristics, measurement direction: Z axis,
measurement value: processing values, level range: 20 to 80 dB, mea-

surement time: 500 s)

Power on

¥

Settings
WGTO  (vibration level L,)
CHS3  (3-axis measurement)
RNZ8 (20 to 80 dB)
MTIO (measurement time 500 s)

4

SRTI1 (processing start)

(wait until processing end or use stop command SRTO)

DOD3_2? (Get Z axis processing values)
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Manual store example
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(Lv/Lva: L, characteristics,

file name: MAN_0001 [for VM-53A card store],

measurement time: 10 minutes, measurement direction: 3-axis,
level range: 40 to 100 dB)

Power on | (for VM-53A and memory card store, insert memory card first)

4

Settings

CDV?  (check for card insertion; not used for VM-53 or for
VM-53A with internal memory store)

WGT1  (vibration level L,,)

CHSO  (3-axis measurement)

RNXI10 (X channel level range 40 to 100 dB)

RNYI10 (Y channel level range 40 to 100 dB)

RNZI10 (Z channel level range 40 to 100 dB)

MTI4  (measurement time 10 m)

SMDO (enable Manual store mode)

SNS0001
(specify file name; not used for VM-53 or for VM-53A

with internal memory store)

Establish the above settings to prepare for Manual store.

4

SRTI1 (processing start)
‘ (wait until processing end or use stop command SRTO)
STO1 (perform store and increment address by one count)
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Auto1 store example
(Lv/Lva: L, characteristics,
file name: AU1_0001 [for VM-53A card store], store interval: 1 s,
measurement time: 1 h, measurement direction: X axis,
level range: 60 to 120 dB)

Power on | (for VM-53A and memory card store, insert memory card first)

L4

Settings

CDV?  (check for card insertion; not used for VM-53 or for VM-53A
with internal memory store)

WGTO  (vibration level L,)

CHSI1 (X axis measurement)

RNXI12 (60 to 120 dB)

MTI7 (measurement time 1 h)

SMD1 (enable Autol store mode)

SNS0001
(specify file name; not used for VM-53 or for VM-53A
with internal memory store)

PLP1 (store interval 1 s)

Establish the above settings to prepare for Autol store.
STO1 (store start)
‘ (store operation is stopped automatically when measure-
ment time has elapsed)

SRTO (to stop measurement/store beforehand)
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Timer Auto1 store example
(Lv/Lva: L, characteristics, file name: AU1_0001 [for VM-53A card
store],
store interval: 1 s, measurement time: 24 h,
measurement direction: X axis, level range: 60 to 120 dB,
measurement start date/time: 04/01 6:00,
measurement end date/time: 04/02 8:00,

interval time: not applicable to Autol therefore OFF, sleep mode: ON)

Power on | (for VM-53A and memory card store, insert memory card first)

4

Settings

CDV?  (check for card insertion; not used for VM-53 or for VM-53A
with internal memory store)

WGTO  (vibration level L,)

CHSI1 (X axis measurement)

RNXI12 (60 to 120 dB)

MTII0 (measurement time 24 h)

SMD3 (enable Timer Autol store mode)

SNS0001
(specify file name; not used for VM-53 or for VM-53A
with internal memory store)

PLP1 (store interval 1 s)

(make timer mode and sleep mode settings)

Establish the above settings to prepare for Timer Autol store.

V

STO1 (store start)

Note

When sleep mode is On, no communication com-

mands are received during timer standby.
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Auto2 store example
(Lv/Lva: L, characteristics, file name: AU2_0001 [for VM-53A card
store],
measurement time: 500 s, measurement direction: 3-axis,
level range: X channel 10 to 70 dB, Y channel 20 to 80 dB,
Z channel 30 to 90 dB)

Power on | (for VM-53A and memory card store, insert memory card first)

L4

Settings

CDV? (check for card insertion; not used for VM-53 or for VM-53A
with internal memory store)

WGTO (vibration level L,)

CHSO (3-axis measurement)

RNX7 (X channel level range 10 to 70 dB)

RNY8 (Y channel level range 20 to 80 dB)

RNZ9 (Z channel level range 30 to 90 dB)

MTIO (measurement time 500 s)

SMD2 (enable Auto2 store mode)

SNS0001
(specity file name; not used for VM-53 or for VM-53A with

internal memory store)

Establish the above settings to prepare for Auto2 store.
STO1 (store start)
(store operation is stopped automatically when measure-
‘ ment time has elapsed)

SRTO (to stop measurement/store beforehand)
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Timer Auto2 store example
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(Lv/Lva: L, characteristics, file name: AU2_0001 [for VM-53A card
store],

measurement time: 500 s, measurement direction: 3-axis,

level range: X channel 10 to 70 dB, Y channel 20 to 80 dB,

Z channel 30 to 90 dB, measurement start date/time: 04/01 8:00,
measurement end date/time: 04/10 20:00, interval time: 1 hour,

sleep mode: ON)

Power on | (for VM-53A and memory card store, insert memory card first)

4

Settings

CDV? (check for card insertion; not used for VM-53 or for VM-53A
with internal memory store)

WGTO (vibration level L,)

CHSO (3-axis measurement)

RNX7 (X channel level range 10 to 70 dB)

RNY8 (Y channel level range 20 to 80 dB)

RNZ9 (Z channel level range 30 to 90 dB)

MTIO (measurement time 500 s)

SMD4 (enable Timer Auto2 store mode)

SNS0001
(specity file name; not used for VM-53 or for VM-53A with

internal memory store)

(make timer mode and sleep mode settings)

Establish the above settings to prepare for Timer Auto?2 store.

‘

STOI1 (store start)

Note

When sleep mode is On, no communication com-
mands are received during timer standby.
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About the external power switching jumper pins
The VM-53/VM-53A is turned on by holding down the Power key for at least

one second, but the on/off status can also be controlled by an external power

supply without using the Power key.

Changing the setting of the external power switching jumper pins
1. Disconnect the AC adapter or remove the batteries so that power is off.
2. Open the battery compartment lid on the bottom panel.

3. Change the position of the jumper on the external power switching

jumper pins from position A to position B.

External power switching
jumper pins

Jumper pin position

Side A: Normal position (unit on/off
is controlled by Power key)

mwﬂ = Side B: Unit operates in conjunction
W&%ﬂ with external power supply.
WW D, Battery

[ | compartment

/\ Caution
The external power switching jumper pins
are small and pointed. Take care not to hurt
your fingers.

Important
Never connect any equipment to the external
power switching jumper pins. Otherwise dam-
age can occur.
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4. When you connect the AC adapter (option) and thereby supply power
to the VM-53/VM-53A, the unit will automatically be turned on.

Optional AC adapter
NC-98 series

‘_ E@@@’

100 V AC outlet

External power supply jack

Important
When the external power switching jumper pins
are set to the “B” position, use an AC adapter
of the NC-98 series (option).

Note

The optional AC adapter NC-98 series is for 100 to
240 V AC.
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Measurement setting information copy (Meas.Set
Copy) (VM-53A only)

This function lets you store settings made with the menus of the unit on a
memory card.

Such settings can then later be read back into the VM-53A at power-up. In a
system with multiple VM-53A units, this makes it easy you to set all units to
the same condition. It also helps to save time and prevent setup mistakes.
A stored set of settings can be used at a later time to establish the same condi-
tion as when a measurement was made. Setting information saved during use

of the unit in the field can be stored and managed centrally on a computer.

Settings stored on memory card:
Display channel
Vibration level (Lv)/vibration acceleration level (Lva)
Level range X
Level range Y
Level range Z
Sub display screen selection
Measurement time (Meas.Time)
Measurement channel
Output AC/DC selection
Serial interface on/off
Baud rate
Store mode (Manual/Autol/Auto2/Timer Autol/Timer Auto2)
Autol sampling setting (valid when store mode is Autol or Timer
Autol)
Timer start time (valid when store mode is Timer Autol or Timer
Auto2)
Timer end time (valid when store mode is Timer Autol or Timer
Auto2)
Sleep mode (valid when store mode is Timer Autol or Timer
Auto2)

Interval (valid when store mode is Auto2 or Timer Auto2)
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How to store settings on a memory card
1. Set up the parameters listed on the page 233 as desired.
2. Use the Menu key to bring up menu screen 4/5.

3. Use the A and V¥ keys to highlight the "Meas.Set Copy" item.

Start/Stop key

— Menu key
Level Range Display 1>

A A A IX/V/Z] IL/L I lMd I Lan/Sml %]%] %
X Y z [: ,___E__gi: - o%«ml
VIV oo 2 i>
Sub Display Print Heest Pause/Cont '_V: Y}wer
\ <P keys
AV keys
Sub display
/] o011 0B:30:00
<Memory> Menu4/5
Format : Off
Data Copy : Off
Meas. Set Copy :[®li Setting
<Time setting> information
2003/01/04 02:00:05 copy

4. Use the €4 and P> keys to set the item to "On".

Sub display
7] o008 30:00
<Memory> Menu4/5

Meas. Set Copy : [0l

OK—[Start] Cancel—/Pause]

To start copying To cancel the
settings, press operation, press
the Start key. the Pause/Cont key.

234



Reference Information

5. When you press the Start/Stop key, the current setting information

is copied to the memory card.

Sub display

Now Copying. Setting copy indication
(alternates between

normal and reverse)

Note

When you attempt to copy setting information to

a memory card where setting information already
exists, the following message appears. To overwrite
the existing information, press the Start/Stop key. To
cancel the operation, press the Pause/Cont key.

Sub display
Same file exists!!
Overwrite ?

To start overwriting
the existing information,

OK —iStart ‘ press Start/Stop key
Cancel—~[Pause To cancel the operation,

‘ press the Pause/Cont key
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Loading settings stored on a memory card

1. Press the Power key to turn the unit off.

Sub display

See You. ..

%

RION

2. Insert the memory card with the desired setting information.

3. Press the Power key while holding down the Pause/Cont key.

Start/Stop key

Pause/Cont key

Level Range Display 1>

o =2

I Menu  Recall Light
A A A X/Y/Z  Lv/lva Mode Start/Stop Address ()
X M z VAN

Output Cal

()
VVV @ @ &% Q%D ©)~— Power key

Sub Display Print Reset P ’
ower

Pause/Cont

4. When the indication shown below appears, press the Start/Stop
key.

Sub display
Load Completed !

To load setting stored
on a memory card,

OK —Start press the Start/Stop key.
Cancel—[Pause | To cancel the operation,

press the Pause/Cont key.
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5. After the initialization screen is shown, the unit will start up with

the stored settings.

VIBRATION LEVEL METER

VM-53A &

RION
RION CO.,LTD.

Initialization screen
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Data copy function (VM-53A only)

You can copy data stored in the internal memory to a memory card.
The following explanation assumes that data are already stored in the internal

memory of the unit.
1. Insert a memory card into the card slot.

2. Press the Power key to turn the unit on.

Start/Stop key

Menu key
Level Range Display 1

- [ )
IX/Y/ZI IL /L I I Mod I IS( /St l Men | Fecal o
ii i i f E v/Lva lode aryStop Address
X Y z :] :’A: Output Cal

--------

= = D ©
VVV O 0 OO e I Power key

4P keys
AV Kkeys

3. Use the Menu key to bring up menu screen 4/5.

Sub display
&/ /7] o0t 08:30:00
<Memory> Menu4/5
Format : Off

Data Copy :[ofi

Meas. Set Copy : Off

<Time setting>
2003/01/04 02:00:05

Data copy
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4. Use the A and V¥ keys to highlight the "Data Copy" item, and use
the € and P> keys to set the item to "On".

Sub display
7] a0t 0B:30:00
<Memory> Menu4/5

Data Copy  :[olill
Memory type : Auto1
File Name :AU1_1111

OK—{Start| Cancel—Pause]

To start copying To cancel
store data, press the the operation,
Start/Stop key. press the Pause/Cont key.

5. Use the A and V¥ keys to highlight the "Memory Type" item, and
use the € and P> keys to select the type of store data to be copied to
the memory card (Manual/Autol/Auto2).

6. Use the A and ¥ keys to highlight the "File Name" item, and use the
« and P> keys to specify a file name.

7. If everything is as desired, press the Start/Stop key.
The copy process starts.

Sub display

Wait a minute.

Shown when Start/Stop
key is pressed

Sub display

Now Copying.

Shown while

store data

are being written
(alternates between
normal and reverse)
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VM-53/VM-53A battery life

Important

Information on battery life refers to normal room
temperature, but battery life will differ, depend-
ing on the battery type, the date/month/year of
manufacture, usage conditions, ambient condi-
tions, and other factors.

An example using two types of Japan-manu-
factured batteries for continuous measurement
is shown below.

Temperature dependent
Battery life characteristics

50
Q)
S 40 .
o
£ //
oY / —=— LR14
E 10 / /A//—‘
©
@ 0 ‘/T/- | |

-20 0 20 40 60

Temperature (°C)

Continuous use time with alkaline and manganese batteries

Operation conditions
VM-53/VM-53A with PV-83C connected
L., 3-axis measurement, AC output, backlight OFF, communications OFF,

level range 100 dB
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Input connector

The input connector is a Tajimi Electronics connector PRC03-23A10-7F

wired as shown below.

A:  Pickup power supply
B: X channel signal input
= C: Y channel signal input
® ® D:  Z channel signal input
@ ® E:  Ground
© ®) F:  Ground
G: Power supply output from unit (AC
adapter or batteries)
Top view

Important
Do not connect anything else besides the sup-
plied 3-axis accelerometer PV-83C or optional
extension cable EC-02S to this connector.
Otherwise damage may occur.
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Frequency characteristics

242

Relative response (dB) Relative response (dB)

Relative response (dB)

Overall frequency response (typical)
10
0 =
10 \ — Planar
) \ characteristics
-20
-30
-40
-50
1 10 100 1000
Frequency (Hz)
Overall frequency response (typical)
10
0 /' N
10 — \\ — Vertical
N characteristics
™
-20 N
N
-40
-50
1 10 100 1000
Frequency (Hz)
Overall frequency response (typical)
10
0
N
N —— Horizontal
10 N characteristics
-20 ™~
\\
-30 J
-40 \
-50
1 10 100 1000

Frequency (Hz)
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Comparator output circuit example

A sample circuit for controlling a relay using the comparator output of the
VM-53/VM-53A is shown below.

The voltage applied to the relay when the comparator output is ON can be
calculated using the following equation.
Vr = (Rr/ (Rr+480)) x V
Where

Vr: Applied voltage at relay (V)

Rr: Coil resistance of relay (Ohm)

V: Power supply voltage (V)
Provided that the coil resistance of the relay is sufficiently high in relation
to the internal resistance of the VM-53/VM-53A (480 ohms), almost the full
voltage of the power supply will be applied to the relay.
If the coil resistance is not significantly higher than the internal resistance
of the VM-53/VM-53A, the power supply voltage will be divided by the
internal resistance, which may result in a situation where the required opera-

tion voltage of the relay is not achieved. To prevent this possibility, a circuit

configuration such as shown below must be used, which will eliminate the
influence of the internal resistance of the VM-53/VM-53A.
+V
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This unit incorporates a backup battery (rechargeable) for clock data back-

up.

The battery is recharged automatically while power to the unit is on. While
the unit is off, the battery is not being charged. It takes about 12 hours to
reach a full charge.

With a full charge, data will be retained for about 1.5 months. If this period
1s exceeded, clock data will be lost. It is therefore recommended to ensure

that the battery is charged.

The service life of the backup battery is limited. You should have the battery

replaced about once every five years. Please contact your supplier.

Important

A full charge is achieved by leaving power to
the VM-53/VM-53A on for 12 hours.

Note

When the backup battery is old, the data retention
period will be shorter.




Specifications

Applicable standards Weight and Measure Act (vibration level meters) of

Japan
JIS C 1510: 1995 (JIS C 1510: 1976)

Measurement functions

Vibration level (L,)

Vibration acceleration level (L,,)

Maximum value hold of vibration level or vibration

acceleration level

Processing measurement
Power average of vibration level or vibration ac-
celeration level (Lyeq OF Lygeq)
Time percentile level of vibration level or vibration
acceleration level (Ls, Ly, Lsg, Log, Los)
Maximum value (L,,,x), Minimum value (L,,;,) of
vibration level or vibration acceleration level

Single-axis or 3-axis can be selected.

Measurement frequency range

Vibration level: 1 to 80 Hz

Vibration acceleration level: 1 to 80 Hz

Measurement level range

Inherent noise

Vibration level, vertical: 25to 120 dB
Vibration level, horizontal: 30 to 120 dB
Vibration acceleration level: 30 to 120 dB
dB (re. 10” m/s’)
Vibration level, vertical: 19 dB or less
Vibration level, horizontal: 24 dB or less

Vibration acceleration level: 24 dB or less
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Frequency weighting

Level range

Linearity range

Measurement time

Vertical characteristics: according to Weight and
Measure Act or JIS
Horizontal characteristics:  according to JIS
Planar characteristics: according to JIS
10-dB steps, 6 ranges switchable, 3-axis indepen-
dent
10 to 70 dB
20 to 80 dB
30 to 90 dB
40 to 100 dB
50 to 110 dB
60 to 120 dB
70 dB
Processing measurement in preset time possible
10 seconds, 500 seconds, 1 minute, 5 minutes, 10
minutes, 15 minutes, 30 minutes, 1 hour, 4 hours, 8
hours, 24 hours, Manual (max. 199 h 59 m 59 s)

RMS detection circuit Digital processing

Time weighting:
Processing

Sampling time

0.63 s

Digital processing

100 ms (L) [Ly 5 seconds for measurement time 500 s]
VM-53: 120 ps (power average, L., Lpnin, Max.
hold)

VM-53A: 78 us (power average, Lx, Lnin, max. hold)

Memory card functions (VM-53A only)

Store functions

Data store capability on memory card (Compact Flash
card)

Extended functions implemented by optional software
on memory card supported

Manual store, Autol store, Auto?2 store

VM-53 in internal memory, VM-53A in internal memory
or memory card. Dedicated store areas in internal
memory backed up for approx. 1.5 months by backup
battery
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Manual store Vibration level (L) or vibration acceleration level (L,,)
at store point and processing values (Lyeq OF Ly,eq> Linaxs
L ins Ls, Lyg, Lsg, Log, Los) are saved at store point.
When measurement mode is Max Hold, maximum hold

level and processing values are saved.

VM-53

Store location Number of store data

Internal memory | max. 100 sets of 3-axis data

VM-53A

Store location Number of store data

Multiple files, with up to 100 data sets per file

Memory card (up to capacity of memory card)

Internal memory | max. 100 sets of 3-axis data
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Autol store

VM-53

Continuous store of vibration level (L,) or vibration
acceleration level (L,,) instantaneous values, up to
86400 data

Store sampling 100 ms or 1 s, selectable

Start/end of Autol store can also be timer controlled.

Store location Number of store data
Single-axis measurement: max. 86400
Internal -
memory 3-axis (X/Y/Z) measurement: max. 86400
(28800 x 3)

Approximate store time:
Single-axis measurement, store sampling 1 s: max.
24 h

3-axis measurement, store sampling 1 s: max. 8 h

VM-53A

Continuous store of vibration level (L,) or vibration
acceleration level (L,,) instantaneous values, up to
86400 data on memory card or in internal memory.
Multiple files can be stored, with data for max. 199 h
59 m 59 s per file.

Store sampling 100 ms or 1 s, selectable

Start/end of Autol store can also be timer controlled.

Store location Number of store data

Memory card

Multiple files, with up to 199 h 59 m 59 s data
per file (up to capacity of memory card)

Internal
memory

Single-axis measurement: max. 86400
3-axis (X/Y/Z) measurement: max. 86400
(28800 x 3)

Approximate store time for internal memory
Max. 24 h for single-axis measurement, store sam-
pling 1's
Max. 8 h for 3-axis measurement, store sampling
I's
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Auto?2 store Continuous store of processing values (Lyqq Or Ly,eqs
Linax> Lin» Ls, Lios Lso, Loos Los)

Start/end of Auto2 store can also be timer controlled.

Approximate store count

VM-53

(with measurement time 500 s [5

s, 100 times] and measurement

every 10 minutes)

Single-axis measurement: 4500 data sets correspond-

ing to approx. 31.25 days

3-axis measurement: 1500 data sets corresponding

to approx. 10.4 days

Store location

Number of store data

Internal memory

Single-axis measurement

max. 4500

3-axis (X/Y/Z)
measurement

max. 1500

VM-53A When storing on memory card, multiple files are possible.

Store location

Number of store data

Memory card

Single-axis measurement

Multiple files, with up to 4500
data per file

3-axis (X/Y/Z)

Multiple files, with up to 4500

measurement data per file
Single-axis measurement | max. 4500
Internal memory | 3_axis (X/Y/Z
( ) max. 1500
measurement
Pause function During instantaneous value measurement and process-

ing measurement, pause/resume is possible

During Autol store (except timer measurement) pause

functions as marker
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Comparator function

Clock functions

Vibration level or vibration acceleration level based
comparator. Output activated when setting level (30
to 120 dB, 1-dB steps) is exceeded.
Supported channels
Single-axis channel selected for main display
Comparator output
Interface connector
Open-collector output
Max. applied voltage
24V
Max. drive current 50 mA DC (applied voltage 24 V)
25 mA DC (applied voltage 12 V)
10 mA DC (applied voltage 5 V)

Comparator settings

Delay time 0to 9 sin 1-s steps
Auto reset ON/OFF selectable
Auto reset time 0 to 90 s in 1-second steps

Time stamping of store data, timer controlled processing
measurement (Autol and Auto2) with start time/end

time setting

Calibration output signal

AC/DC output

Output impedance:

Load impedance:
AC output:
DC output:

Printer output

250

Built-in oscillator (31.5 Hz, sinusoidal wave) for cali-
bration of external equipment

BNC output, 3 separate channels

AC or DC selected by menu

600 Q

10 kQ or higher

1 Vrms (full-scale)

2.5V (full-scale, 0.25 V/10 dB)

Instantaneous values every 5 seconds during processing
(except during store), processing results, recall data,

sub display screen contents during pause
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Interfaces
Connector:
Baud rate:
Transfer principle:
Data word length:
Stop bits:
Parity check:

Flow control:

Displays

Display modes

Switch type
Side panel

Serial interface
D-sub 9-pin male
4800 bps, 9600 bps, 19200 bps
asynchronous, full-duplex
8 bit
1 bit
none
X parameter
Allows external parameter setting control and output
of data to a computer
Segment type x 1 and 128 x 64 dot matrix type x 1
With backlight
Segment type
Single-axis instantaneous value (1-second update
cycle) and bar graph (100 ms update cycle) always
shown
Dot matrix type
Mode and screen switching provides access to the
following information
Setting information display
3-axis measurement value display
Level/time display
Processing value display
Recall data display
Menu display
Rubber contact push switches
EXT DC (6V) connector, interface connector (D-sub

9-pin male)
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Power supply

Optional AC adapter or IEC R14 (size "C") battery x 4

Suitable AC adapters:

Battery life

NC-98 series (100 to 240 V AC) (CE-mark)

NC-34 (100 V AC)

Approx. 35 hours (alkaline batteries LR14, at room
temperature, 3-axis instantaneous value measurement,
backlight OFF, communications OFF, AC output,
VM-53A option OFF)

Approx. 12 hours (manganese batteries R14P, at room
temperature, 3-axis instantaneous value measurement,
backlight OFF, communications OFF, AC output,
VM-53A option OFF)

Approx. 100 hours (optional battery pack BP-21 with
four alkaline batteries LR20 is used together with four
alkaline batteries L.R14 held in the unit, at room tem-
perature, continuous operation, 3-axis instantaneous
value measurement, backlight OFF, communications
OFF, AC output, VM-53A option OFF)

Current consumption

Ambient conditions

Approx. 120 mA (at 6 V DC)

Approx. 5.5 VA (NC-98 series, at 100 V AC)

Approx. 3.5 VA (NC-34, at 100 V AC)

Main unit: -10 to +50°C, max. 90% RH (no
condensation)

Accelerometer: -10 to +50°C (no condensation)

Dimensions and Weight
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Main unit
Approx. 56 (H) x 203 (W) x 175 (D) mm
Approx. 1 kg (including batteries)
Accelerometer
Approx. 67 ($) x 41 (H) mm (excluding connection
cable)
Approx. 335 g



Specifications

Accelerometer 3-axis accelerometer PV-83C
Reference sensitivity: 60 mV/(m/sz)
Ambient conditions: -10 to +50°C (no condensa-
tion)
Waterproofing specifications:
JIS C 0920, class7 (sealed)

Supplied accessories
Extension cable EC-02S (3 m)
IEC R14 (size "C") battery

1/0O connector cover

Instruction manual
Simple operation guide
Inspection certificate
Carrying case

1
4
1
BNC connector cover 3
1
1
1
1
CompactFlash card (VM-53A only) 1

Optional accessories

AC adapter NC-98 series (100 to 240 V AC) (CE-
mark)
NC-34 (100 V AC)

Extension cables EC-02S series

VM-53 management software VM-53PA1 (Windows)
Japanese version

Level recorder LR-07, LR20A

Printer DPU-414

Battery pack BP-21

VM-53A analysis card VX-53RT (for 1/1 octave and 1/3

octave band analysis)
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Input
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