1/25

4 )
Multi-function Acceleration Simple Display Device

Electronic U-Tube
Program & Operation Manual

\ 027-2 version for brakingj

~

~

. HOME Operation Instructions

. Program 1 Each part setting explanation
. Program 2 Each part setting explanation
Program 3 Each part setting explanation
Program 4 Each part setting explanation
Program 5 Each part setting explanation
Program 6 Each part setting explanation
Program 7 Each part setting explanation

©oNDU A WN R

. Program 8 Each part setting explanation(Other)

[ERY
o

. Program 9 Each part setting explanation(Other)

[HY
[

. Calibration 1 Each part setting explanation

=
N

. Calibration 2 Each part setting explanation

[ERY
w

. Input Circuit System Diagram

-
.




2/25

HOME Operation Instructions

1 Program 1 _lﬂ
2 Program 2 '“;T'_;
3 | Program 3 | N:-; . ]
— View thumbnails for
Touch Buttons 4 " Program4 | I I each program
: 3 (Non-touch buttons)
5 ' Program 5 ey

6 ' Program 6 | -

7 ' Program 7

1. Go to "Program 1" (Default Screen)
Measurement of acceleration and temperature during deceleration
3% Can be moved to special programs8.

2. Go to "Program 2"
Measurement of acceleration and temperature during acceleration

3. Go to "Program 3"
Measurement of acceleration and temperature during deceleration
and turning Left/Right
4. Go to "Program 4"
Measurement of acceleration during acceleration/deceleration and external input 1ch

5. Go to "Program 5"
Simple measurement of acceleration and temperature when turning Left/Right

6. Go to "Program 6"
Simple measurement of acceleration during acceleration/deceleration,
Left/Right turning acceleration, and temperature
% Can be moved to special program9.
7. Go to "Program 7"
Supports 4ch temperature measurement with K-type thermocouple

"Program 1" is set to start, and "Program 1" starts when the power is turned on.
If you touch the "HOME" button on the "Program1" screen, the HOME screen will appear.

¢ When switching programes, it will freeze a little for loading.
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Program 1 Each part setting explanation

. Target indication marker sub (Blue)
. Peak Needle (Automatic erased)
. Target indication marker sub (Yellow)
. Target onetouch marker main (Red)
. Acceleration bar meter
. Peak needle display ON/OFF
. Onetouch move of target marker main (Red)
. Target marker Main (Red) Down move
. Target marker Main (Red) Up move
10. Go to "Calibration"
16 11. Go to "HOME"
12. Increase screen brightness [+]
17 13. Screen illuminance degree %
14. Decreased screen brightness [-]
15. Onetouch switching day&night illumination
18 16. Acceleration peak (Automatic erased)
17. Acceleration (Real time)
19 18. Temperature peak (Touch erase)
19. Temperature (Real time)(Touch Delete)
20. Switching [Mpa] screen
20 21. Three Temperature screen switching
22. Changeover switch position instruction
23. Go to "Program8" (Touch near yellow frame)
24. Change bar movespeed (Touch yellow frame)

13

14

15

CoOoONOOTULTEWN R

24 23 22 21

4
M Supports simple measurement of acceleration and temperature g @

* First, switch the switch according to "Switch Position" instruction. - 9 n { -
(D-3:Set selector switch @D to switch position [3] 8 Q < 4 =
@-2:Set selector switch @ to switch position [2] = 0% = g @ E
®-4:Set selector switch @ to switch position [4] (o) 8 g 1 72)
@-4 :Set selector switch @ to switch position [4] ; é < 4 (-
T_L Switch Position > S| o % @ S

Selector Switch o g ‘:”'_ 1 o

% If the switching is not correct, program will behave erratically. = o .4 O

* Insert "K-type thermocouple" into panel No.2 on back of main unit. 3 S| 5 g @ v

% It cannot be measured if it is inserted in another position. 1

% If temperature has not been measured, it can be deleted by touching
temperature value shown in figure "19". (See supplement 2)

About peak display | ATT-5 : Maker Blue

Peak needle and digital "Peak g" are held for about 3 seconds

and automatically cleared. Ppeak needle can be deleted with | ATT-4 : Maker Yellow }_l

"Peak needle display ON/OFF" button in Figure "6".

% Needle and digital do not necessarily disappear at same time. 1.2 3 4 3

X Peaks do not show accurate values when acceleration is applied. BIRIRIIE

% Maximum temperature “Peak °C” display remains recorded i
and is touched to erase it, and then current temperature. ﬂ

% Touch once if the startup peak is fixed at 0°C and does not work.
About target indicator markers

Main target marker red can be moved up&down with [v] [a]
buttons shown in Fig. "8"&"9", and set it to a position that serves
as guideline. You can instantly move to target position with
one-touch movement button shown in Fig. "7", and alternately
move between two positions each time you touch it. Sub target
markers (Yellow/Blue) can be moved freely turning the ATT knobs.
About brightness of screen to

Change brightness of the screen, press screen brightness "+" & "-"
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buttons in Figures "12" & "14".You can change brightness from

1 to 100% by 10% with. (minimum illumination 1%)

"llluminance onetouch change button" in Figure "15" below
"+" & "-" buttons You can change brightness alternately every

time you touch 1% and 100% brightness.

4 About program changes
Touch "HOME" button to move to another program.
To calibrate, touch "CAL" button.

% For "CAL", refer to "Calibrationl1 Explanation of each part setting'

3% Set "Selector Switch" to position appropriate for each program.

Other settings
1 About switch on back
ATT position on back is normally ON.

When switching to OFF, it depends on "Other settings 3".
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Input signal selector
switch not used

b

ek A

2

2 About DIP switches oot s 2
By setting the DIP switch on inside of battery box, Move @, © (@ ®
speed for Bar meter can be changed (low pass). s
Leave OFF unless otherwise instructed. H o2
¥ In principle, turn off power before changing. snalog1fl )
. are | 0 0 ATT aﬂa_log attd -3
Default: OFF | ATT Position | > O-OfF D ‘naogs 1
%l ana_lnl;ngagzsa :g
. e
< 0 0 marker —
- with a precision screwdriver | thermocouple2 |‘ an%—fﬁ;&ﬁ* ;g
R Can be changed while DC-IN
orr batteries are installed sty
N
H n n [N7‘
DIP switch "9, 8, 7
. N-2
ON @ Battery box cover side Back side
1 2 3 4 5 6 7 8 9
Bottom of battery box
speed of speed quick < > Slow

Weak DIP switch 9 OFF ON OFF ON OFF ON OFF ON

Medium DIP switch 8 OFF OFF ON ON OFF OFF ON ON

Strong DIP switch 7 OFF OFF OFF OFF ON ON ON ON

% The slower setting, less accurate acceleration will be.

3 About external input (Other settings 2. DIP switch should be OFF)
*If you do not use internal G-sensor, switch "Switch Position" of "Selector Switch @" to [1].
Connect external signals to IN-1 and IN-2 connectors. (3% Analog input DC0-5V)

Set input signal switch to 1 or 2. (Compatible with IN-1:1 and IN-2:2)

Turn attenuator ATT-1 and ATT-2 knobs on top to adjust meter deflection.

It does not work when input signal current is weak. Set ATT switch on back to OFF side to directly input signal.
In that case, attenuators ATT-1 & ATT-2 on top are disabled, and level adjustment should be done on input

signal device side.

4 About touch buttons "20", "21", "23", "24" (3 For "20" & "21", DIP switch in Other settings 2. should be OFF.)
*Touch button "20": screen changes to a screen where pressure can be measured, and yellow marker moves up and down.
Refer to Supplement 3 "Electronic U-tube application and connection setting" for use.

(Display change of Figure "22" "Switch Position indication")

*Touch button "21": Change to a screen where you can measure 3 temperatures. Connect to thermocouple connectors @@ ®@.
Switch "Switch Position" of @@®@ to [2] and use it. (Display change of Figure "22" "Switch Position indication")
*Touch button "23": Touch area near yellow frame to move to special program vertical 360-degree analog meter "Program8".
(For details, refer to "Explanation of each part of Program 8")
*Touch button "24": If you touch area around yellow frame in image, word "Quick" at top of scale will change to "Dull" and

movement speed of Acceleration bar meter and peak needle will slow down.

% Quik: Pointer moves in a jumpy manner, which is difficult to see, but it can follow momentary changes.
3% Dull: Movement speed is reduced, but it cannot follow momentary changes in acceleration.




Program 2 Each part setting explanation
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20
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M Supports simple measurement of acceleration and temperature

% First, switch the switch according to "Switch Position" instruction.

(D-3:Set selector switch @D to switch position [3]
@-2:Set selector switch @ to switch position [2]
®-4:Set selector switch @ to switch position [4]
@-4 :Set selector switch @ to switch position [4]
T_L Switch Position
Selector Switch
% If the switching is not correct, program will behave erratically.

*Insert "K-type thermocouple" into panel No.2 on back of main unit.

% It cannot be measured if it is inserted in another position.

. Change bar movespeed (Touch yellow frame)
. Acceleration bar meter

. Peak needle display ON/OFF

. Target onetouch marker main (Red)

. Target indication marker sub (Yellow)

. Peak Needle (Automatic erased)

. Target indication marker sub (Blue)

. Onetouch move of target marker main (Red)
. Target marker Main (Red) Down move

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
k4 21 23.

Target marker Main (Red) Up move

Go to "HOME"

Go to "Calibration"

Increase screen brightness [+]

Screen illuminance degree %

Decreased screen brightness [-]
Onetouch switching day&night illumination
Acceleration peak (Automatic erased)
Acceleration (Real time)

Temperature peak (Touch erase)
Temperature (Real time)(Touch Delete)
Switching [Mpa] screen

Three Temperature screen switching
Changeover switch position instruction

4
3 @
) 2
o> | W S
OQ)E4 +—
23 2l @3
6'8%1 N
>
o o '034 o
SHERSVCR:
ﬂé (sl 2
S 5 034.@8
334N
1

% If temperature has not been measured, it can be deleted by touching

temperature value shown in figure "20". (See supplement 2)
1 About peak display
Peak needle and digital "Peak g" are held for about 3 seconds
and automatically cleared. Peak needle can be deleted with
"Peak needle display ON/OFF" button in Figure "3".
% Needle and digital do not necessarily disappear at same time.

% Peaks do not show accurate values when acceleration is applied.

% Maximum temperature “Peak °C” display remains recorded
and is touched to erase it, and then current temperature.
% Touch once if startup peak is fixed at 0°C and does not work.
2 About target indicator markers
Main target marker red can be moved up&down with [v] [a]

buttons shown in Fig. "9"&"10", and set it to a position that serves

as guideline. You can instantly move to target position with
one-touch movement button shown in Fig. "8", and alternately
move between two positions each time you touch it. Sub target
markers (Yellow/Blue) can be moved freely turning ATT knobs.

| ATT-5 : Maker Blue

| ATT-4 : Maker Yellow }—l
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3 About brightness of screen to

Change brightness of screen, press screen brightness "+"&"-" buttons
in Figures "13"&"15".You can change brightness from 1~100% by

10% with. (minimum illumination 1%)

"llluminance onetouch change button" in Figure "16" below "+"&"-" buttons You

can change brightness alternately every time you touch 1% & 100% brightness.
4 About program changes

Touch "HOME" button to move to another program.

To calibrate, touch the "CAL" button.

3% For "CAL", refer to "Calibration1 Explanation of each part setting"

3% Set"Selector Switch" to position appropriate for each program.

Other settings

1 About switch on back
ATT position on back is normally ON.

e L

6/25

Input signal selector
switch not used

hy

2

When switching to OFF, it depends on "Other settings 3". ° o482
2 About DIP switches () © P
By setting the DIP switch on inside of battery box, Move ]
speed for Bar meter can be changed (low pass). % _hefr%z Eg
Leave OFF unless otherwise instructed. . : AT I'g_&s Ea;
% In principle, turn off power before changing. | ATT Position I oz 2
Default: OFF 1] analo HeE 75
) o |
L with a precision screwdriver | thermocouple2 |"/ anilfﬁgarigg ES
%l Can be changed while Do
— batteries are installed S 1By
N
— " -1
,—_-| DIP switch "9, 8, 7 .
IN-2
ON @ Battery box cover side Back side
RIR[RIRIRIRISIRIR O
1 2 3 4 5 6 7 8 9
Bottom of battery box
speed of speed quick < > Slow
Weak DIP switch 9 OFF ON OFF ON OFF ON OFF ON
Medium DIP switch 8 OFF OFF ON ON OFF OFF ON ON
Strong DIP switch 7 OFF OFF OFF OFF ON ON ON ON

% The slower setting, less accurate acceleration will be.

3 About external input (Other settings 2. DIP switch should be OFF)
*If you do not use internal G-sensor, switch "Switch Position" of "Selector Switch @" to [1].
Connect external signals to IN-1 and IN-2 connectors. (3% Analog input DC0-5V)

Set input signal switch to 1 or 2. (Compatible with IN-1:1 and IN-2:2)

Turn attenuator ATT-1 and ATT-2 knobs on top to adjust meter deflection.

It does not work when input signal current is weak. Set ATT switch onback to OFF side to directly input signal.
In that case, attenuators ATT-1 & ATT-2 on top are disabled, and level adjustment should be done on input

signal device side.

4 About touch buttons "1", "21", "22" (3 For "21" & "22", the DIP switch in Other settings 2. should be OFF.)

*Touch button "1": If you touch area around yellow frame in image, word "Quick" at top of scale will change to "Dull" and

movement speed of Acceleration bar meter and peak needle will slow down.

3 Quik: Pointer moves in a jumpy manner, which is difficult to see, but it can follow momentary changes.

3 Dull: Movement speed is reduced, but it cannot follow momentary changes in acceleration.
*Touch button "21": screen changes to a screen where pressure can be measured, and yellow marker moves up and down.
Refer to Supplement 3 "Electronic U-tube application and connection setting" for use.

(Display change of Figure "23" "Switch Position indication")

*Touch button "22": Change to a screen where you can measure 3 temperatures. Connect to thermocouple connectors @@ ®@.
Switch "Switch Position" of @@®@ to [2] and use it. (Display change of Figure "23" "Switch Position indication")




Program 3 Each part setting explanation
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10 11 12 13 14 15 16

9

17
8

18
7

19
6

20
5

21
4
3 22
> 23

Program 3

1 24

25

B Supports simple measurement of deceleration,
Left/Right acceleration, and temperature
% First, switch the switch according to "Switch Position" instruction.

(D-3:Set selector switch @D to switch position [3]
@-4:Set selector switch @ to switch position [4]
®-2:Set selector switch @ to switch position [2]
@-4 :Set selector switch @ to switch position [4]

T 4 Switch Position
Selector Switch

% If switching is not correct, program will behave erratically.

X Insert "K-type thermocouple" into panel No.3 on back of main unit.

% It cannot be measured if it is inserted in another position.

% If temperature has not been measured, it can be deleted by touching

temperature value shown in figure "21".
1 About peak display

Peak needle and digital "Peak g" are held for about 3 seconds
and automatically cleared. Peak needle can be deleted with
"Peak needle display ON/OFF" button in Figure "8".

OOV WN

9.
10
11

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

% Needle and digital do not necessarily disappear at same time.

% Peaks do not show accurate values when acceleration is applied.

2 About front and rear target indication markers

Main target indicator marker red can be moved up/down with

[v] [a] buttons in Fig. "10"& "12", and set it to a position that will
serve as a guideline for measurement. You can instantly move to
target position with one-touch movement button shown in Fig. "9",
and alternately move between two positions each time you touch it.
3% To move target indication marker (Blue), touch the area

around 3 yellow frames in Fig. 11.
3 About left and right target indication markers

Left/Right target indication marker yellow Figure "25", attached
to horizontal bar meter can be freely moved symmetrically

around "0" by turning attenuator knob ATT-5.

. Left/right acceleration main needle

. Left acceleration peak & needle

. Change bar movespeed (Touch yellow frame)

. longitudinal acceleration bar meter

. Target onetouch marker main (Red)

. Longitudinal acceleration peak needle(Auto erased)
. Target indication one-touch marker sub (Blue)

. Peak needle display ON/OFF

Onetouch move of target marker main (Red)

. Target marker Main (Red) Down move

. Target indication marker sub(Blue)(Touch yellow frame)
Target marker Main (Red) Up move

Go to "Calibration"

Go to "HOME"

Increase screen brightness [+]

Screen illuminance degree %

Decreased screen brightness [-]

Onetouch switching day&night illumination
Longitudinal acceleration peak (Automatic erased)
Longitudinal acceleration (Real time)
Temperature (Real time)(Touch Delete)

Left/right acceleration (Real time)

Right acceleration peak&needle(Auto erased)
Changeover switch position instruction

Left and right target indicator (Yellow)

(@)
U > W _C
4 Q
2 3 §.3®t'
~+ 0q =+ 9 3
— n
9 3|z | N
<ﬁ4 -
D, |0 2 @“
om 2| = 7 O
= | =& Q
SE9 o Y
fiIN @

| ATT-5: L&R marker yellow ‘_i

5
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4 About brightness of screen to

Brightness of screen can be changed from 1~100% by 10% with screen brightness
"+" & "-" buttons in Figures "15"&"17". (minimum illumination 1%)

Input signal selector
switch not used

Brightness can be changed alternately each time you touch brightness of 1%&100% T
with "onetouch change button for illuminance" in Figure "18" below "+"&"-" buttons. l

5 About program changes 1 ,Fw 2
Touch "HOME" button to move another program.To calibrate, touch "CAL" button. —_ WAL

% For "CAL", refer to "Calibration1 Explanation of each part setting"

% Set "Selector Switch" to position appropriate for each program.
Other settings
1 About switch on back

ATT position on back is normally ON.

When switching to OFF, it depends on "Other settings 3".
2 About DIP switches

By setting the DIP switch on inside of battery box, Move

speed for Bar meter can be changed (low pass).

Leave OFF unless otherwise instructed.

thermocouple3|—\

J [ ; -X1 -4
% In principle, turn off power before changing. 'hefn%oz 3
Default' OFF aﬂalog )%S —4
. analoga 3 -3
< ATT Position Saies
. . . . marker —4
o with a precision screwdriver analog ati =3
DIP ; Sratogd =
Sl Can be changed while marker -4
H H I s -3
o batteries are installed R Emod 2
analogh —

DC-IN

5~16V

Left & Right g- DIP switch "3, 2, 1" use

| Uses front & rear g-DIP switches "9, 8, 7" |

F[I

Battery box cover side Back side
g i T
Bottom of battery box ;
speed of speed quick < > Slow
Weak DIP switch 9,3 OFF ON OFF ON OFF ON OFF ON
Medium DIP switch 8,2 OFF OFF ON ON OFF OFF ON ON
Strong DIP switch 7,1 OFF OFF OFF OFF ON ON ON ON

% The slower setting, less accurate acceleration will be.

3 About external input (Other settings 2. DIP switch should be OFF)

*If you do not use front and rear internal G-sensors, switch "Switch Position" of "Selector Switch D" to [1]. Connect external
signals to IN-1 and IN-2 connectors. (3¢Analog input DC0-5V). Set input signal switch to 1 or 2. (Compatible with IN-1:1 and
IN-2:2). Turn attenuator ATT-1 and ATT-2 knobs on the top to adjust meter deflection. It does not work when input signal
current is weak. Set ATT switch on back to OFF side to directly input signal. In that case, attenuators ATT-1 & ATT-2 on top are
disabled, and level adjustment should be done on input signal device side.

«If you do not use L&R internal G sensors, switch "Switch Position" of "Selector Switch @" to [1] or [3]. Connect an external
signal to the IN-3 connector. ($¢Analog input DCO-5V). In case of "Switch Position" [3], turn knob of attenuator
ATT-3 on top to adjust meter deflection. It will not work when input signal current is weak, switch to switch position [1]
to switch to direct signal input. Adjust the level on input signal equipment side.

4 Regarding target indication marker sub (Blue) Figure “6”
*If 2 target indicator markers are required when measuring longitudinal acceleration, target indicator sub marker(Blue) shown in Figure
"6" can be used. By touching area near 3 yellow frames in Figure "11", you can move target in same way as one-touch marker main(Red).
5 Regarding the numerical display when turning left and right
*If pointer swings to left (acceleration when turning right), a minus sign (-) is displayed.
3 Only left/right digital peaks will display a "-", and digital main shown in fig. "22" will not display a minus.
6 About touch button "3"

*Touch button "3": If you touch area around yellow frame in image, word "Quick" at top of scale will change to "Dull" and
movement speed of Acceleration bar meter and peak needle will slow down.

% Quik: Pointer moves in a jumpy manner, which is difficult to see, but it can follow momentary changes.
3 Dull: Movement speed is reduced, but it cannot follow momentary changes in acceleration.
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2
10 3
4
5
11
6
5 7
12 8
9
3
13 11.
5
4
3 15
2 2
1 16

B Supports measurement of acceleration during acceleration/
deceleration and external input 1ch

% First, switch the switch according to "Switch Position" instruction.

(D-3:Set selector switch @D to switch position [3]

@-3orl:Set selector switch @ to switch position [3]or [1]

®-4:Set selector switch @ to switch position [4]

@-4 :Set selector switch @ to switch position [4]

T_L Switch Position

Selector Switch

% If switching is not correct, program will behave erratically.
About peak display
Peak needle and digital "Peak g" are held for about 3 seconds
and automatically cleared. Peak needle can be deleted with
"Peak needle display ON/OFF" button in Figure "13".
% Needle and digital do not necessarily disappear at same time.
% Peaks do not show accurate values when acceleration is applied.
About ch2 side
External signal input to ch2 bar meter is connected to SMA terminal
"IN-3". Turn knob of attenuator ATT-3 to adjust meter deflection.
If input signal current is weak and it does not work with ATT
through, switching position of "Selector Switch @" should be set to
"Setting 1 No ATT" for direct input without ATT.
% Adjust level on input signal equipment side.
% Input voltage is in range of 0 to 5V DC
About target indicator markers
Target indication markers yellow attached to ch1 & ch2 bar meters
can be moved freely by turning knobs of attenuators ATT-4 and 5.
About brightness of screen to
Brightness of screen can be changed from 1 to 100% by 10% with
screen brightness "+" & "-" buttons in Figures "9" & "11".
(minimum illumination 1%)
Brightness can be changed alternately each time you touch

. ch1 & ch2 main (Real time)
. ch1 & ch2 peak Max&Min (Automatic erased)
. ch1&ch2 peak needle Max&Min
. ch1l main needle
. ch1 & ch2 target indication marker (Yellow)
. ch1 longitudinal acceleration scale (-1 to +1g)
. ch2 main needle
. ch2 scale for external input (0 to 100%)
. Increase screen brightness [+]
10. Screen illuminance degree %
Decreased screen brightness [-]
12. Onetouch switching day & night illumination
13. ch1 & ch2 peak needle display ON/OFF
14 14. Go to "HOME"
15. Go to "Calibration"
16. Changeover switch position instruction

Changeover switch
Position Diagram

i~ @
i~ @
N ®
N @

Setting 2
With ATT

N o N Lo N o

UoNISOd U2UMS

[N

DO

® ®© O
Selector Switch

o
=

2 uw
J O,r_D,.
—+

25

dam

=

| ATT-5: ch2 marker yellow

| ATT-4: chl marker yellow
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brightness of 1% and 100% with "one-touch change button for

illuminance" in Figure "12" below "+" & "-" buttons.
5 About program changes
Touch "HOME" button to move to another program.

Input signal selector
switch not used

To calibrate, touch the "CAL" button. 1
1—"ﬂ—|

=

% For "CAL", refer to "Calibration1 Explanation of each part setting"
% Set "Selector Switch" to position appropriate for each program.

Other settings
1 About switch on back

ATT position on back is normally ON.

When switching to OFF, it depends on "Other settings 3".
2 About DIP switches

By setting DIP switch on inside of battery box, Move
speed for Bar meter can be changed (low pass). O
Leave OFF unless otherwise instructed.
% In principle, turn off power before changing. %I - ;
analogl &2 -1
— i i ATT analoggg;:)s.g :g
Default: OFF ATT Position | > OF | Traogs 1
lIl [ ana\g“gaglf.%:g
[ 1 thermo3 -2
analogd -1
< . .. . I 0 ena\g\gaglf.% :g
£ with a precision screwdriver Deihes
| Can be changed while : DC-IN
U batteries are installed sTeY
~
DIP switch "9, 8, 7" e
IN-2
ON @ Battery box cover side Back side '
dyHE EHEHY ’ O
12 3 4 5 6 7 8 9 lli““
Bottom of battery box EA
speed of speed quick < > Slow
Weak DIP switch 9 OFF ON OFF ON OFF ON OFF ON
Medium DIP switch 8 OFF OFF ON ON OFF OFF ON ON
Strong DIP switch 7 OFF OFF OFF OFF ON ON ON ON

% The slower setting, less accurate acceleration will be.

3 About external input (Other settings 2. DIP switch should be OFF)
*If you do not use the internal G-sensor, switch "Switch Position" of "Selector Switch @" to [1]
Connect external signals to IN-1 and IN-2 connectors. (3 Analog input DCO-5V)
Set input signal switch to 1 or 2. (Compatible with IN-1:1 and IN-2:2)
Turn attenuator ATT-1 and ATT-2 knobs on top to adjust meter deflection.
It does not work when input signal current is weak. Set ATT switch on back to OFF side to directly input signal.
In that case, attenuators ATT-1 & ATT-2 on top are disabled, and level adjustment should be done on input

signal device side.
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Program 5 Each part setting explanation

. Left acceleration peak & needle

. Left target indicator marker

. Acceleration main needle

. Right target indicator marker

. Right acceleration peak & needle

. Increase screen brightness [+]

. Screen illuminance degree %

8. Decreased screen brightness [-]

9. Onetouch switching day & night illum.

10. Peak needle display ON/OFF

11. Acceleration (Real time)

8 12. Temperature (Real time)(Touch Delete)
13. Changeover switch position instruction
14. Go to "HOME"

9 15. Go to "Calibration"

NoOouph,WNBRE

15 14 13 12 11 10

B Supports simple measurement of lateral acceleration and temperature

% First, switch the switch according to "Switch Position" instruction. Changeover switch

(-4 :Set selector switch @ to switch position [4] Position Diagram
@-2:Set selector switch @ to switch position [2]
@-x:Set selector switch @ to Any switch position possible 3
@-4 :Set selector switch @ to switch position [4] 2 @
T_L Switch Position w | e
Selector Switch s 34 S
% If switching is not correct, program will behave erratically. gi- 2 @ §
Y insert "K-type thermocouple" into panel No.2 on back of main unit. i wn
% It cannot be measured if it is inserted in another position. ) 34 5
% If temperature has not been measured, it can be deleted by touching 8 2 @ '3
temperature value shown in figure "12". = | O
1 About peak display ) 34 Ko
Peak needle and digital "Peak g" are held for about 3 seconds > 2 @ n

and automatically cleared. Peak needle can be deleted with 1
"Peak needle display ON/OFF" button in Figure "10".
% Needle and digital do not necessarily disappear at same time.
% Peaks do not show accurate values when acceleration is applied.
2 About left and right target indication markers
L/R target indication marker yellow attached to horizontal
bar meter can be freely moved symmetrically around "0" by
turning attenuator knob ATT-5.
3 About brightness of screen to 1.2 3 4 3
Brightness of screen can be changed from 1 to 100% by 10% with }_\ I_\ I_\ I_\ I_\
screen brightness "+" & "-" buttons in Figures "6" & "8". i ﬂ

ATT-5: Left /Right marker yellow |—l

(minimum illumination 1%)
Brightness can be changed alternately each time you touch
brightness of 1% and 100% with "one-touch change button for
illuminance" in Figure "9" below "+" & "-" buttons.

4 About program changes
Touch "HOME" button to move to another program.
To calibrate, touch the "CAL" button.
3% For "CAL", refer to "Calibration2 Explanation of each part setting'
% Set "Selector Switch" to position appropriate for each program.

2‘< Display
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Input signal selector

switch not used ‘l
N
-

Other settings \“
1 About switch on back

ATT position on back is normally ON.

When switching to OFF, it depends on "Other settings 3".
2 About DIP switches

By setting DIP switch on inside of battery box, Move

speed for Bar meter can be changed (low pass).

Leave OFF unless otherwise instructed.

% In principle, turn off power before changing.

Default' OFF analugg_)@(‘g o
analog attd -3
thermo2 -2
analogd —
marker —4
analog att4 -3
thermod -2
analogéd -1
marker —4
analog atth -3
thermo4 -2
analogh -1

| ATT Position |

with a precision screwdriver
Can be changed while
batteries are installed

| thermocouple2 |-

Left/Right g-DIP switch "6, 5, 4" use |

Battery box cover side

Back side ©

Amg /
e }1
> ]

Bottom of battery box

speed of speed quick < > Slow
Weak DIP switch 6 OFF ON OFF ON OFF ON OFF ON
Medium DIP switch 5 OFF OFF ON ON OFF OFF ON ON
Strong DIP switch 4 OFF OFF OFF OFF ON ON ON ON

% The slower setting, less accurate acceleration will be.

3 About external input (Other settings 2. DIP switch should be OFF)
*If you do not use internal G-sensor, switch "Switch Position" of "Selector Switch @" to [1].
Connect external signals to IN-1 and IN-2 connectors. (3% Analog input DC0-5V)
Set input signal switch to 1 or 2. (Compatible with IN-1:1 and IN-2:2)
Turn attenuator ATT-1 and ATT-2 knobs on top to adjust meter deflection.
It does not work when input signal current is weak. Set ATT switch on back to OFF side to directly input signal.

In that case, attenuators ATT-1 & ATT-2 on top are disabled, and level adjustment should be done on input
signal device side.

4 Regarding numerical display when turning left and right
- If pointer swings to left (acceleration when turning right), a minus sign (-) is displayed.
% Only left/right digital peaks will display a "-", and digital main shown in fig. "11" will not display a minus.



Program 6 Each part setting

explanation

1 2 3 4 5 6 7 8 9
\ / /¥ 10
. @ 01 @

v -——11

\\ \\ '|'| 4‘]”, a,ff/ .-’/ [ I{|l||..|l l
\ I 12
I 13

)
I 14
15

23 22 21 20 19 18 17 16

B Supports simple measurement of acceleration/deceleration,
L&R acceleration, and temperature
% First, switch the switch according to "Switch Position" instruction.
(D-4or3:Set selector switch @ is L&R-g: switch position to [4]
In the case of F&R-g: Switch position [3]
@-2:Set selector switch @ to switch position [2]

1. Onetouch move of target marker (Blue&Red)

2. Target indication marker (Blue&Red) Out rotate

3. Target indication marker (Blue&Red) In rotate

4. Target indication marker sub (Green)

5. Speed increase side onetouch marker (Blue)

(ON/OFF touch yellow frame)

6. Change needle move speed (Touch yellow frame)

7. Onetouch switching day & night illumination

8. Decreased screen brightness [-]

9. Screen illuminance degree %

10. Increase screen brightness [+]

11. Deceleration side onetouch marker (Red)
(ON/OFF touch yellow frame)

12. Go to "HOME"

13. Target indication marker sub (Pink)

14. Deceleration side Peakneedle & Digtal
(ON/OFF touch yellow frame)

15. F/R, (L&R) acceleration analog needle indicator

16. Three Temperature screen switching

17. F/R, (L&R) Acceleration Digtal (Real time)

18. Temperature (Real time)(Touch Delete)

19. Changeover switch position instruction

20. Speed increase side Peakneedle&Digtal
(ON/OFF touch yellow frame)

21. Switching [Mpa] screen

22. Go to "Calibration"

23. Go to "Program9"

-4 :Set selector switch @ to switch position [4]
@-4 :Set selector switch @ to switch position [4]
T_L Switch Position
Selector Switch
% If switching is not correct, program will behave erratically.
Y insert "K-type thermocouple" into panel No.2 on back of main unit.
% It cannot be measured if it is inserted in another position.

X If temperature has not been measured, it can be deleted by touching
temperature value shown in figure "18". (See supplement 2)

weJdelq uollisod

1 About peak display
Peak needle and digital "Peak g" are held for about 3seconds and
automatically cleared. If you touch the area near L&R yellow frames in
Fig. 13, you can erase peak needle and digital independently on L&R.
% Peak needle is set to “hidden” by default, and can be displayed by touching it.
2 Needle and digital do not necessarily disappear at the same time.
% Peaks do not show accurate values when acceleration is applied.

2 About target indicator markers
Target indicator marker (Blue&Red) can be moved to numerically
increasing side using [« ] button in figure "2" and to numerically
decreasing side using [»«] button in "3", and set to a position that
will serve as a guide for measurement. You can instantly move to
target position using one-touch movement button shown in fig. "1",

4 4
N D i~ @
nm1 1
5 |2 4 3
(Eie @ 1@
03-1 1
< 4 4
2N @ 1IN ®
;.:,:1 1
05'4 4
BNV e 1IN @

Setting 1 or Setting 2
L&R-g F&R-g

| ATT-5: Marker Pink

| ATT-4: Marker green }—¢

1

BIIaIaTs

X
+u
<n
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Selector Switch

and each time you touch it, it will alternate between two positions.
Target indicator markers on both sides can be erased independently
by touching area near yellow frame in figures "5" and "11".
% If you erase acceleration side when evaluating deceleration, or
erase unnecessary side when using values other than specified
values, it will not be an eyesore.
Sub target indicator markers (Green/Pink) can be moved freely
by turning knobs of attenuators ATT-4 and ATT-5.

3 About brightness of screen To
Brightness of screen can be changed from 1~100% by 10% with screen

Zd Display

21IMS 10109|9S
it
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brightness "+"&"-" buttons in Figures "8"&"10".(minimum illumination 1%)

Brightness can be changed alternately each time you touch brightness of
1% and 100% with "one-touch change button for illuminance"
in Figure "7" beside "+" & "-" botton.

4 About program changes

switch not used _l
Touch "HOME" button to move to another program. If you touch "NEXT" button
]
)

Input signal selector

in Figure "23", you will move to special program horizontal 360-degree analog 1
meter "Program9".(For details, refer to "Explanation of each part of Program 9") P
To calibrate, touch the "CAL" button. i 1‘
3% For "CAL", refer to "Calibration2 Explanation of each part setting"
3% Set "Selector Switch" to position appropriate for each program.
Other settings
1 About switch on back

ATT position on back is normally ON. ! ! . . .
When switching to OFF, it depends on "Other settings 3". -
2 About DIP switches

By setting DIP switch on inside of battery box, Move speed for
Bar meter can be changed (low pass). Leave OFF unless otherwise instructed.

. L ) i
% In principle, turn off power before changing. _h:,%;a =3
Default: OFF analogg;)&;g ;‘1
e | analﬁg a:‘.% :%
< | ATT Position | ‘anear\”iga 3
- H a3 5 marker —
with a precision screwdriver analog att4 -3
oN . .her‘mog 72
A Can be changed while T&Z&Eg .
. . analog atto —
e batteries are installed |thermocoup|e2 |- thémod 2
N DC-IN
§~16V

Left/Right g-DIP switch "6, 5, 4" use |

:| Uses front & rear g-DIP switches "9, 8, 7" |

ON & Battery box cover side = ; ~

ceediooes|

Bottom of battery box

Back side ©

speed of speed quick < > Slow
Weak DIP switch 6,9 OFF ON OFF ON OFF ON OFF ON
Medium DIP switch 5,8 OFF OFF ON ON OFF OFF ON ON
Strong DIP switch 4,7 OFF OFF OFF OFF ON ON ON ON

% The slower setting, less accurate acceleration will be.
3 About external input (Other settings 2. DIP switch should be OFF)
*If you do not use internal G-sensor, switch "Switch Position" of "Selector Switch @" to [1].
Connect external signals to IN-1 and IN-2 connectors. (3% Analog input DC0-5V)
Set the input signal switch to 1 or 2. (Compatible with IN-1:1 and IN-2:2)
Turn attenuator ATT-1 and ATT-2 knobs on top to adjust meter deflection.
It does not work when input signal current is weak. Set ATT switch on back to OFF side to directly input signal.
In that case, attenuators ATT-1 & ATT-2 on top are disabled, and level adjustment should be done on input signal device side.
4 About touch buttons "6", "16" and "21" (3¢ For "16" and "21", DIP switch in 2. Other settings must be OFF.)
*Touch button "6": When you touch area around yellow frame in image, word "Dull" at bottom center of
scale changes to "Quick," and analog pointer and peak needle move more quickly.
3% Dull: Movement speed is reduced, but it cannot follow momentary changes in acceleration.
% Quik: Pointer moves in a jumpy manner, which is difficult to see, but it can follow momentary changes.
*Touch button "16": Change to screen where you can measure 3 temperatures.
Switch "Switch Position" of @@@ to [2] and use it. (Display change of Figure "19" "Switch Position indication")
*Touch button "21": Screen changes to a screen where pressure can be measured, and yellow marker moves up and down.
Refer to Supplement 3 "Electronic U-tube application and connection setting" for use.
(Display change of Figure "19" "Switch Position indication")
5 Regarding numerical display during acceleration/deceleration and left/right turning
- If pointer swings to left (acceleration when turning right), a minus sign (-) is displayed.
% Digital main and left and right digital peaks both display negative values.
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Program 7 Each part setting explanation

. ch1 thermometer (Real time)
. ch1 thermometer peak (Reset by touch)
. ch3 thermometer peak (Reset by touch)
. ch3 thermometer (Real time)
. ch2 thermometer peak (Reset by touch)
. ch2 thermometer (Real time)
. ch4 thermometer peak (Reset by touch)
. ch4 thermometer (Real time)
. Increase screen brightness [+]
8 10. Screen illuminance degree %
11. Decreased screen brightness [-]
12. Onetouch switching day&night illumination
e 13. Temp display erased by touch yellow frame
14. Changeover switch position instruction
15. Thermometer peak display ON/OFF

16 15 14 13 12 11 10 16. Go to "HOME"

O o0 NOYULL A WN PP

B Supports 4ch temperature measurement
% First, switch the switch according to "Switch Position" instruction.

(D-2:Set selector switch @ to switch position [2] Changeover switch
@-2:Set selector switch @ to switch position [2] Position Diagram
®-2:Set selector switch @ to switch position [2]

@-2:Set selector switch @ to switch position [2] 34

T 4_ Switch Position 2 CD
Selector Switch 1

4

3

= @

34

i ®

34

= @

% If the switching is not correct, the program will behave erratically.

% Insertion position of temperature sensor "K-type thermocouple"

chl: thermocouple panel No.1 on back of main unit

ch2: thermocouple panel No.2 on back of main unit

ch3: thermocouple panel No.3 on back of main unit

ch4: thermocouple panel No.4 on back of main unit

% If you insert it in wrong position, it will not be possible to measure accurately.

1 About peak display
Maximum temperature "Peak" display remains recorded and can be
deleted by touching peak temperature figures "2", "3", "5",&"7" for each [ch].
Peak display can be turned off by touching button shown in Fig. 15, and
display will switch to a large digital display.

% Touch once if startup peak is fixed at 0°C and does not work.

2 About the brightness of the screen To | ATT Attenuator knob unused |
Brightness of screen can be changed from 1 to 100% by 10% with screen
brightness "+"&"-" buttons in Figures "9"&"11".(minimum illumination 1%) 1 2 3 4 5
Brightness can be changed alternately each time you touch brightness of BIRIRIIE
1% and 100% with "one-touch change button for illuminance" in 1 ﬂ

UOIHSOd YI1IMS
Selector Switch

Figure "12" beside "+" & "-" botton.

3 About program changes
Touch "HOME" button to move to another program.
% Set "Selector Switch" to position appropriate for each program.

4 About temperature display
For channels where temperature has not been measured, touch area
near each yellow frame in fig. "13" to clear temperature display and
make it less annoying.

2‘< Display
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Other settings

1 About the switch on the back
ATT position on back is normally ON.
When switching to OFF, it depends on "Other settings 3".

2 About DIP switches

By setting the DIP switch on inside of battery box, Move speed for

Bar meter can be changed (low pass). Leave OFF unless otherwise

instructed.

% In principle, turn off power before changing.

Default: OFF

ATT Position |—

Type K thermocouple

correspondence to

chl:1
ch2:2

16/25

Input signal selector
switch not used

l_"ﬂ_l

- -

ch3:3
chd:4

analog1&2 -1
g-X2 -4
analog att3 -3
thermo2 -2
analogd —
marker —4
analog ati4 -3
thermo3 -2
analogd —
marker —4
analog atth -3
thermo4 -2
analogd —1

DG-IN
S~16V

Back side

Z

©

7
L=

O ®
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Program 8 Each part setting explanation
(Other Program)

9 10 11 12 13 14

. Acceleration (real time)
. Onetouch move of target marker (Green&Red)
. Marker(Green&Red) move to increasing value side
. Marker(Green&Red) move to numerical value decrease side
. Acceleration peak needle & digital ON/OFF (Touch yellow frame)
. Acceleration side target marker(Green)
. Acceleration onetouch marker green ON/OFF (Touch yellow frame)
. Acceleration side peak needle & digital
. Acceleration analog pointer
18 10. Needle move speed change (Touch yellow frame)
11. Increasing/decelerating scale IN/OUT swap (Touch yellow frame)
12. Deacceleration peak needle&adigital ON/OFF (Touch yellow frame)
13. Go to "HOME"
14. Deacceleration side peak needle & digital
20 15. Deacceleration onetouch marker red ON/OFF (Touch yellow frame)
16. Deacceleration side target marker(Red)
17. Increase screen brightness [+]
21 18. Screen illuminance degree %
19. Decreased screen brightness [-]
22 20. Onetouch switching day & night illumination
21. Temperature display ON/OFF (Touch yellow frame in 3 places)
22. Q@@ Temperature (Real time)
23 23. Changeover switch position instruction

15

16

17

ONOUL A WN B

(o]

19

B Supports simple measurement of acceleration/deceleration and temperature
% First, switch the switch according to "Switch Position" instruction.
(D-3:Set selector switch @D to switch position [3]
@-2:Set selector switch @ to switch position [2]
®-2:Set selector switch @ to switch position [2]
@-2:Set selector switch @ to switch position [2]
T_L Switch Position
Selector Switch
% If switching is not correct, program will behave erratically.
% Temperature sensor "K-type thermocouple" is insert thermocouple
panel No.2, 3, and 4 on the back of main unit.
% If you insert it in wrong position, it will not be possible to measure accurately.
% If temperature has not been measured, it can be deleted by touching
temperature value shown in figure "21".
1 About peak display
Peak needle and digital "Peak g" are held for about 3 seconds and automatically
will be deleted. If you touch near left and right yellow frames of figures "8" and
"14", the left and right Peak needle and digital can be erased independently. | ATT Attenuator knob unused |
3% Peak needle is set to “hidden” by default, and can be displayed by touching it.
2 Needle and digital do not necessarily disappear at same time.

1 2 3 4 5
X Peaks do not show accurate values when acceleration is applied. }_\ J_\ ’_\ ’_\ ’_\
2 About target indicator markers 1 ﬂ

N o

N o

weJiSelq uoisod
Youms Janoaguey)d
Selector Switch

UOINSOd YoUMS

® © ®

N o

AVIAVIVY))

Move target indication marker (Yellow) to side where numerical
value increases using [«] buttons in figure "3". Use [»«] button in
figure "4" to move to side where numerical value decreases, and

set it to position that will serve as a guideline for measurement.

You can instantly move to target position using one-touch movement
button shown in figure 2, and each time you touch it, it will alternate
between two positions. Target indication markers on both sides
can be erased independently by touching the area near yellow
frame in figures "7" and "15".

% If you erase acceleration side or unnecessary side when

evaluating deceleration, it will not be an eyesore.

2‘< Display
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3 About calibration

If you want to calibrate, touch the "CAL" button in "Program 1" in advance to make settings.
% Set "Selector Switch" to appropriate position for each program.
4 About brightness of screen to
Brightness of screen can be changed from 1 to 100% by 10% with screen
brightness "+" & "-" buttons in Figures "17" & "19". (minimum illumination 1%)
Brightness can be changed alternately each time you touch brightness of 1% and 1
100% with "one-touch change button for illuminance" in Figure "20"
below "+" & "-" buttons. f 1‘
5 About program changes
Touch "HOME" button to move to another program.
3% Set "Selector Switch" to appropriate position for each program.
Other settings
1 About switch on back
ATT position on back is normally ON.
When switching to OFF, it depends on "Other settings 3".
2 About DIP switches
By setting DIP switch on inside of battery box, Move

Input signal selector
switch not used

| thermocouple3 |—

-X1-4
speed for Bar meter can be changed (low pass). | thermocouple4 |— BT
Leave OFF unless otherwise instructed. analogl &2~
. . . . L. | analog att3 -3
% In principle, turn off power before changing. | ATT Position | thermoZ =2
Default' OFF analcr»ngagf.?.gzg

P :her{nog -2

) ith isi dri et s

= with a precision scr(.ew river | thermocouple2 |_ an%ﬁggg{z‘-"-ﬁ“i?
otel Can be changed while &

sl . ) -

OFF batteries are installed S<Tey

DIP switch "9, 8, 7" o

switc =

/—{ ) S,

* IN-2

ON [C /<4 Battery box cover side Back side

Baadhaas;

4

Bottom of battery box

speed of speed quick < > Slow
Weak DIP switch 9 OFF ON OFF ON OFF ON OFF ON
Medium DIP switch 8 OFF OFF ON ON OFF OFF ON ON
Strong DIP switch 7 OFF OFF OFF OFF ON ON ON ON

% The slower setting, less accurate acceleration will be.

3 About external input (Other settings 2. DIP switch should be OFF)
*If you do not use internal G-sensor, switch "Switch Position" of "Selector Switch @" to [1].
Connect external signals to IN-1 and IN-2 connectors. (3% Analog input DC0-5V)
Set input signal switch to 1 or 2. (Compatible with IN-1:1 and IN-2:2)
Turn attenuator ATT-1 and ATT-2 knobs on top to adjust meter deflection.
It does not work when input signal current is weak. Set ATT switch on back to OFF side to directly input signal.
In that case, attenuators ATT-1 & ATT-2 on top are disabled, and level adjustment should be done on input
signal device side.
4 About the touch buttons "10","11" and "21"
*Touch button "10": When you touch area around yellow frame in image, word "Dull" at bottom center of
scale changes to "Quick," and analog pointer and peak needle move more quickly.
3% Dull: Movement speed is reduced, but it cannot follow momentary changes in acceleration.
% Quik: Pointer moves in a jumpy manner, which is difficult to see, but it can follow momentary changes.
*Touch button "11": Touching the area near yellow frame in diagram will swap red and green numbers on
scale, and inside and outside. Scale for speed increase and deceleration evaluation tests can be moved to
outer periphery for easier viewing.
*Touch button "21": Temperature display can be deleted by touching area around three yellow frames in figure.
% When not measuring temperature, you can turn it off to make screen easier to see.
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g explanation

10

11

12

13

14

15

21 20 18 19 17 18 17 15 16

B Supports simple measurement of acceleration/deceleration,
L&R acceleration, and temperature
% First, switch the switch according to "Switch Position" instruction.
(D-4or3:Set selector switch @ is L&R-g: switch position to [4]
In the case of F&R-g: Switch position [3]
@-2:Set selector switch @ to switch position [2]
®-2:Set selector switch @ to switch position [2]
@-2:Set selector switch @ to switch position [2]
T_L Switch Position
Selector Switch
% Insert "K-type thermocouple" in panel No.2,3,4 on back of main unit.
% It cannot be measured if it is inserted in another position.
% If temperature has not been measured, it can be deleted by touching
temperature value shown in figure "20".
1 About peak display
Peakneedle and digital "Peak g" are held for about 3seconds and
automatically will be deleted. If you touch near the left and right
yellow frames of figures "14" and "19", left and right peakneedle
and digital of figures "15" and "18" can be erased independently.

3% Peak needle is set to “hidden” by default, and can be displayed by touching it. L&R-g

% Needle and digital do not necessarily disappear at same time.
% Peaks do not show accurate values when acceleration is applied.

2 About target indicator markers
Move target indication marker (yellow) to side where numerical value
increases using [ 4P ] buttons in figure "2". Use [ 4] button in figure "3"
to move to side where numerical value decreases, and set it to position
that will serve as a guideline for measurement. You can instantly move
to target position using one-touch movement button shown in figure "1",
and each time you touch it, it will alternate between two positions.
Target indicator markers on both sides can be erased independently by
touching area near yellow frame in figures "13" and "17".
% If you erase the acceleration side or unnecessary side when

evaluating deceleration, it will not be an eyesore.

3 About calibration
If you want to calibrate, touch the "CAL" button in "Program 6"
in advance to make settings.
% Set "Selector Switch" to appropriate position for each program.

(Other Program)

. Onetouch move of target marker (Green&Red)
. Marker(Green&Red) move to increasing value side
. Marker(Green&Red) move to numerical value decrease side
. Acceleration needle (Real time)
. Increasing/decelerating scale INJOUT swap
(Yellow frame touch)

b wWN B

6. Needle move speed change (Touch yellow frame)

7. Onetouch switching day and night illumination

8. Decreased screen brightness [-]

9. Screen illuminance degree %

10. Increase screen brightness [+]

11. Go to "HOME"

12. Acceleration digital (Real time)

13. Deacceleration onetouch marker red ON/OFF
(Yellow frame touch)

14. Deacceleration peak needle&digital ON/OFF
(Touch yellow frame)

15. Deacceleration side peak needle & digital

16. Changeover switch position instruction

17. Acceleration onetouch marker green ON/OFF
(Yellow frame touch)

18. Acceleration side peak needle & digital

19. Acceleration peak needle&digital ON/OFF
(Touch yellow frame)

20.Temperature display ON/OFF (Touch yellow

frame in 3 places)
21. @@ @ Temperature (Real time)

Changeover SW Position Diagram

3@)(}
) @

N o

N o

® © O
Selector Switch

uoI3SOd YdUMms
® ©

Setting 1 or

_n
%2y
g

o

| ATT Attenuator knob unused |

sfslalsls

2‘< Display
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4 About brightness of screen to
Brightness of screen can be changed from 1~100% by 10% with screen
brightness "+" & "-" buttons in Figures "8","10". (min illumination 1%)
Brightness can be changed alternately each time you touch brightness
of 1% and 100% with "one-touch change button for illuminance" in
Figure "7" beside "+" & "-" botton.
5 About program changes
Touch "HOME" button to move to another program.
% Set "Selector Switch" to appropriate position for each program.
Other settings
1 About switch on back
ATT position on back is normally ON.
When switching to OFF, it depends on "Other settings 3".
2 About DIP switches
By setting DIP switch on inside of battery box, Move

Input signal selector
switch not used

20/25

SW

0FF batteries are installed

speed for Bar meter can be changed (low pass). o4 32
Leave OFF unless otherwise instructed. | thermocouple3 |— O (e O
% In principle, turn off power before changing.
Default: OFF | thermocouple4 |—ﬂ\%|\
< — N
with a precision screwdriver | ATT Position I
DI1P OIN Can be changed while %l
i

| thermocouple2 |—

SN OANNAMANNNNNNAN

Left/Right g-DIP switch "6, 5, 4" use |

:| Uses front & rear g-DIP switches "9, 8, 7" |

analog? &2 -1
g—X2 -4
analog attd -3
thermo2 -2
analogd -1
marker —4
analog att4 -3
thermo3 -2
analog4 -1
marker —4
analog attd -3
thermo4 -2
analogh —1

DG-IN
S~16V

ON IC 74 Battery box cover side Back side .
12 3 45867 89 Bottom of battery box
speed of speed quick < > Slow
Weak DIP switch 6,9 OFF ON OFF ON OFF ON OFF ON
Medium DIP switch 5,8 OFF OFF ON ON OFF OFF ON ON
Strong DIP switch 4,7 OFF OFF OFF OFF ON ON ON ON

% The slower setting, less accurate acceleration will be.

3 About external input (Other settings 2. DIP switch should be OFF)

*If you do not use internal G-sensor, switch "Switch Position" of "Selector Switch @" to [1].
Connect external signals to IN-1 and IN-2 connectors. (3% Analog input DC0-5V)

Set input signal switch to 1 or 2. (Compatible with IN-1:1 and IN-2:2)
Turn attenuator ATT-1 and ATT-2 knobs on top to adjust meter deflection.

It does not work when input signal current is weak. Set ATT switch on back to OFF side to directly input signal.
In that case, attenuators ATT-1 & ATT-2 on top are disabled, and level adjustment should be done on input

signal device side.
4 About touch buttons "5","6" and "20"

*Touch button "5": Touching area near yellow frame in diagram will swap red and green numbers on scale, and
inside and outside. Scale for speed increase and deceleration evaluation tests can be moved to outer periphery

for easier viewing.

*Touch button "6": When you touch area around yellow frame in image, word "Dull" at bottom center of
scale changes to "Quick," and analog pointer and peak needle move more quickly.
3% Dull: Movement speed is reduced, but it cannot follow momentary changes in acceleration.

% Quik: Pointer moves in a jumpy manner, which is difficult to see, but it can follow momentary changes.

*Touch button "20": Temperature display can be deleted by touching area around three yellow frames in figure.
% When not measuring temperature, you can turn it off to make screen easier to see.



Calibration 1 Each part setting explanation

1 2 3
1. Onetouch switching day and night illumination
2. Decreased screen brightness [-]
4 3. Screen illuminance degree %
4. Increase screen brightness [+]
5. Y-direction acceleration
5 (Horizontal degree) display
6. Scale frame
7. Pointer
6 8. Z-direction acceleration (Vertical) display
9. Changeover switch position instruction
10. Return to program
7
8
_ Changeover switch
o u e in Position Diagram
10 2 LiidEsigs 9 .
Calibration 3
w l <
o 2 S
M For horizontal and vertical tilt setting when G-meter body is mounted vertically S5 f
(It can also be used for other purposes such as evaluation.) g 34 (o)
% First, switch the switch according to "Switch Position" instruction. v 2@ @ LS|
(D-3:Set selector switch @D to switch position [3] = Q
@-2:Set selector switch @ to switch position [2] 8 4 g
@-x:Set selector switch @ to Any switch position possible 3 @
@-x:Set selector switch @ to Any switch position possible 21

T_L Switch Position
Selector Switch
% If switching is not correct, program will behave erratically.
1 About setting
Set so that pointer is in center.
% Car is in a horizontal position
2 About program changes
Touch "BACK" button to move to previous program.
% Set "Selector Switch" to appropriate position for each program.
3 About brightness of screen To
Brightness of screen can be changed from 1 to 100% by 10% with
screen brightness "+" & "-" buttons in Figures "2" & "4".
(minimum illumination 1%)
Brightness can be changed alternately each time you touch brightness
of 1% and 100% with "one-touch change button for illuminance"

in Figure "1" beside "+" & "-" botton.

21IMS J03123|3S
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| ATT Attenuator knob unused |

mialalals

Display
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Input signal selector

switch not used —l
Vi
)

Other settings
1 About switch on back
ATT position on back is normally ON.
When switching to OFF, it depends on "Other settings 3".
2 About DIP switches
By setting DIP switch on inside of battery box, Move
speed for Bar meter can be changed (low pass).
Leave OFF unless otherwise instructed.
% In principle, turn off power before changing.

Default: OFF
(4]
| | an‘alog')%g —‘:‘
152"
< L. ] 0 1 ATT anqlﬁg a::% :%
£ with a precision screwdriver ATT Position | Dralogs
pIp H m ena\g]gaglfga :g
su| | Can be changed while i i log attd 3
OFF| . o logd -1
batteries are installed ] 0 Tharkar —4
analog atth -3
thermo4 -2
AN analog5 —1
o<y
Yg-DIP switch "3, 2, 1" use|
. IN-1
Zg-DIP switch "9, 8, 7" use =
IN-2

ON @ar Battery box cover side Back side G)
1 23 45867 829 Bottom of battery box
speed of speed quick < > Slow
Weak DIP switch 9,3 OFF ON OFF ON OFF ON OFF ON
Medium DIP switch 8,2 OFF OFF ON ON OFF OFF ON ON
Strong DIP switch 7,1 OFF OFF OFF OFF ON ON ON ON

% The slower setting, less accurate acceleration will be.

3 About external input (Other settings 2. DIP switch should be OFF)

*If you do not use internal G-sensor, switch "Switch Position" of "Selector Switch @" to [1].
Connect external signals to IN-1 and IN-2 connectors. (3% Analog input DC0-5V)
Set input signal switch to 1 or 2. (Compatible with IN-1:1 and IN-2:2)
Turn attenuator ATT-1 and ATT-2 knobs on top to adjust meter deflection.
It does not work when input signal current is weak. Set ATT switch on back to OFF side to directly input signal.
In that case, attenuators ATT-1 & ATT-2 on top are disabled, and level adjustment should be done on input
signal device side.

*If you do not use L/R internal G sensors, switch switchposition of "Selector Switch @" to [1] or [3].
Connect an external signal to IN-3 connector. (3 Analog input DCO-5V)
In case of switchposition [3], turn knob of attenuator ATT-3 on top to adjust meter deflection.
It does not operate when input signal current is weak. Switch to "Switch Position" [1] to switch to direct signal
input and adjust level on input signal device side.
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Calibration 2 Each part setting explanation

1 2 3 4 ¥ Red/blue 2-pointer type

. X-direction acceleration (Horizontal)(Blue)
. Scale frame

. Pointer (Red&BIlue)

. Y-direction acceleration (Vertical tilt)(Red)
. Onetouch switching day&night illumination
. Increase screen brightness [+]

. Screen illuminance degree %

. Decreased screen brightness [-]

. Return to program

7 10. Changeover switch position instruction

OO NOOULL B WN PR

10 9 8

Changeover switch
Position Diagram

UO0IIISOd Yd1IMS
Selector Switch

M For horizontal/vertical tilt setting when G-meter body is mounted horizontally 34
(It can also be used for other purposes such as evaluation.) 2 @
% First, switch the switch according to "Switch Position" instruction. 1
(D-4:Set selector switch @D to switch position [4] 34
@-4:Set selector switch @ to switch position [4] 2 @
@-x:Set selector switch @ to Any switch position possible 1
@-x:Set selector switch @ to Any switch position possible 4
T_L Switch Position g @
Selector Switch 1
% If switching is not correct, program will behave erratically. - 4
1 About setting g @
Blue pointer moves left and right, but red pointer moves up and down 1
only from center to top, so set both pointers so that they overlap
in the center.
% Car is in a horizontal position
% Red needle does not move down from the center when the setting
is stationary, but it moves down from the center when it passes over
a step while driving. (+t1g can be measured vertically.)
3% When used for evaluation, etc.
% In setting of calibration 2, switchposition [4] of "Selector | ATT Attenuator knob unused |
switch @" displays left & right tilt (turning acceleration) and does
not display front and rear-g. 1 2 3 4 &
- After setting, if "Selector Switch @" is switched to switch BRI
position [3], it becomes front-rear g, and it for horizontal 1
movement to left & right will be pointer. ﬂ
Pointer is hard to see, but you can check front and rear g on
digital display.
2 About program changes
Touch "BACK" button to move to previous program.
% Set "Selector Switch" to appropriate position for each program.

2‘;/ Display

3 About the brightness of screen to
Brightness of screen can be changed from 1 to 100% by 10% with
screen brightness "+" & "-" buttons in Figures "6" & "8".
(minimum illumination 1%)

21IMS 10109|3S
it




Brightness can be changed alternately each time you touch brightness

of 1% and 100% with "one-touch change button for illuminance"

in Figure "5" upside "+" & "-" botton.

Other settings

1 About switch on back
ATT position on back is normally ON.
When switching to OFF, it depends on "Other settings 3".

2 About DIP switches

By setting the DIP switch on inside of battery box, Move
speed for Bar meter can be changed (low pass).
Leave OFF unless otherwise instructed.

Input signal selector
switch not used

1—"£'—|

1

—
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% In principle, turn off power before changing. Pt 32
O @ © O
Default: OFF )
] ez
0 0 an‘alirgm?&Z -1
< — | i 0 ATT an;{lugg;}% :g
= with a precision screwdriver ATT Position | angrﬁ%f Ej
otel Can be changed while %l R
OFF batteries are installed ; ] ey 4
M mad
> analogd —1
STy
Yg-DIP switch "3, 2, 1" use |
Zg-DIP switch "9, 8, 7" use e
IN-2
ON IC 744 Battery box cover side Back side @)
1 2 3 4 5 6 7 8 9
Bottom of battery bc
speed of speed quick < > Slow
Weak DIP switch 9,3 OFF ON OFF ON OFF ON OFF ON
Medium DIP switch 8,2 OFF OFF ON ON OFF OFF ON ON
Strong DIP switch 7,1 OFF OFF OFF OFF ON ON ON ON

% The slower setting, less accurate acceleration will be.

About external input (Other settings 2. DIP switch should be OFF)

*If you do not use internal G-sensor, switch "Switch Position" of "Selector Switch @" to [1].
Connect external signals to IN-1 and IN-2 connectors. (3% Analog input DC0-5V)
Set input signal switch to 1 or 2. (Compatible with IN-1:1 and IN-2:2)

Turn attenuator ATT-1 and ATT-2 knobs on top to adjust meter deflection.

It does not work when input signal current is weak. Set ATT switch on back to OFF side to directly input signal.
In that case, attenuators ATT-1 & ATT-2 on top are disabled, and level adjustment should be done on input

signal device side.

*If you do not use L/R internal G sensors, switch "Switch Position" of "Selector Switch @" to [1] or [3].

Connect an external signal to IN-3 connector. (3 Analog input DCO-5V)

In case of "Switch Position" [3], turn knob of attenuator ATT-3 on top to adjust meter deflection.
It does not operate when input signal current is weak. Switch to "Switch Position" [1] to switch to direct signal

input and adjust level on input signal device side.
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Compatible with S

IN-2

Compatible with S

IN-3

Compatible with Sw2

IN-4
Compatible with S

IN-5

Compatible with S

wl

Attenuator

=

wl

£

w3

w4

R

Thermocouple input1|

El=l

Input Circuit System Diagram
analog input
DC OV~5V
XThere are
exceptions ‘| Attenuator knob (ATT)
1 Selector switch No.
IN-1 EEEEQE ,—»G—)l |

Thermocouple input2|

ElE

—>

Thermocouple input3|

ElEl

4ch

thermocouple
amplifier

Input —» G sensor X (L& R when placed horizontally) -> g-X1 4
ON/OFFSW switch —» G sensor Z (front and rear) -----------------mmeeeee >gZ 3 ®
LE@J »  Thermocouple 1 -----------=semmmeemmmeeee >thermoe 1 2
Analog input 1 & 2 --------mmnmmmmmeemeee >analog 1 &2 ‘I
3 - G sensor X (L & R when vertically installed) -> g-X2 4
@_‘ P Analog input 3-Att through ------------ > analog Att 3 3 ®
P Thermocouple 2 -----------mmmmmmmmmmmmeeees >thermo 2 2
Analog input 3-direct input ----------------- > analog 3 ]
4@_ Move marker position GY ------------- > marker or gY 4
—l P Analog input 4-Att through ------------ > analog Att 4 3 ®
»  Thermocouple 3 -----------mmmmmmoemmmeeeee >thermoe 3 2
5@ Analog input 4-direct input ----------------- > analog 4 ]
Move marker position ----------==enmmnmmnens > marker 4
P Analog input 5-Att through ------------ > analog Att 5 3 @
P Thermocouple 4 ---------wremmmeremoceenee > thermoe 4 2
Analog input 5-direct input ----------------- >analog 5 1
Switch Position No. —T
— X—‘ Z |y

Built-in 3-axis
G-sensor

When placed vertically

Thermocouple input4|

ElE

When placed horizontally

-

—LaN

X)




Supplement 1

Mpa switching & setting for programs 1&2,6

€ Make Mpa pressure meter using marker

st
Input pressure sensor signal to analog input IN-4 on back of Program1&2

"Electronic U-tube". (Use an SMA — BNC conversion cable, etc.)
"Selector Switch" @ position number is usually [4] for moving marker,
but by switching to [1] or [3] external input, yellow marker will work
as a 0-5V meter. When signal input voltage is 0 to 5V, yellow

marker swings at maximum vertical amplitude of dial and

Peak g (Auto Erase)

becomes a meter of 0 to 10Mpa. 032

If output is set to £10V by setting dynamic strainmeter, etc.,

"Electronic U-tube" is a meter for 0 to 5V, so 5V or more is Peak T (Touch Erase)
not displayed and maximum amplitude is 10Mpa, and numerical 3ES -
value can be seen in detail. . -
At this time, if you touch "Mpa display changeover switch" to switch B = =] = Ay
screen, Mpa digital value will be displayed. 152 v
If yellow marker exceeds 5V, it will remain stopped at upper rrogom 1 G D

limit, but digital value will be displayed up to 20Mpa.

3% Display of "Switch Position" will change, so follow instructions
to change position of "Selector Switch ®".

% If position number switching is not correct, program
will behave abnormally.

Display switching to Mpa

Program 6
Input pressure sensor signal to analog input IN-4 on

back of electronic U-tube.
(Use an SMA — BNC conversion cable, etc.)
Position number of "Selector Switch" @ is usually [4] for
moving marker, but by switching to [1] or [3] external input,
green marker will work as a 0-5V meter.
When signal input voltage is 0-5V, green marker is
maximum amplitude of dial and marker swings 0-20Mpa.
If you set output to £10V by setting dynamic strainmeter,
etc., "Electronic U-tube" is a meter for 0 to 5V, so 5V or more
will not be displayed and maximum amplitude will be 10Mpa,
and you will be able to see detailed values.
At this time, if you touch "Mpa display changeover switch"
to switch screen, Mpa digital value will be displayed.
If green marker exceeds 5V, it will remain stopped at
upper limit, but digital value will be displayed up to 20Mpa.
% Display of "Switch position" will change, so follow the
instructions to change position of "Selector Switch ®".
% If position number switching is not correct, program
will behave abnormally.

Display switching to Mpa



Temp switching & setting of programs 1&2,6

Supplement 2

@ Add temperature measurement and display 3 items

Program 1 & 2

If you touch "Temp display switch" to switch screen, it will
switch to three temperature display screens.

Display of "Switch Position" will also change, so follow
instructions to "Switch Position" No. of "Selector Switch" @, ®),

and @ to [2] and insert thermocouple sensor into thermocouple

connectors No.2, 3, and 4 on back.

% Marker will switch to "target indication one-touch marker
main (Red)" only.

% If position number switching is not correct, program will
behave abnormally.

3% Each temperature display can be erased by touching it.
An abnormal signal may be displayed when not in use or

when "Switch Position" is not correct, but it becomes easier

to see by turning it off.

Program 6

If you touch "Temp display switch" to switch screen,

it will switch to three temperature display screens.
Display of "Switch Position" will also change, so follow
instructions to "Switch Position" No. of "Selector
Switch" @, @, and @ to [2] and insert thermocouple

sensor into the thermocouple connectors No.2, 3, and 4 on back.

% Marker will switch to "target indication one-touch marker
main (Red)" only.

% If position number switching is not correct, program
will behave abnormally.

3% Each temperature display can be erased by touching it.
An abnormal signal may be displayed when not in use
or when "Switch Position" is not correct, but it becomes
easier to see by turning it off.

Program1&2

Touch erasable

Display switching to Temp

J. 15

260 308~

Touch erasable

Display switching to Temp



Supplement 3

Electronic U-Tube application & Connection setting

@ Application (using a moving marker as a meter)

Some programs have markers that can be moved manually, and corresponding selector switch position
number is usually 4, but by switching to 1 or 3, external input terminal can be used, and marker will work as
a 0-5V meter. Programs 1, 2, and 6 have two manual markers each, and if both of them are switched to
external input, they can be used as indicators for external signals x2 at the same time as the built-in
acceleration sensor.

% Manual markers of programs3 and 5 are not suitable for external input display due to operation
specifications, and Program7 is also not suitable because display of 0 to 5V is 0 to 1250 for temperature.

@®Example of external signal connection
Measuring instruments used by our company
Dynamic strain gauge:KYOWA DPM-911
Pressure sensor: KYOWA PGM-200KD
Acceleration sensor:KYOWA AS-2GB
1. Example of using a pressure sensor
For program 1, change the position of selector switch @ to No.1 position.
Connect 20Mpa strain gauge type pressure sensor to dynamic strain gauge, set output voltage to 5V,
and marker will be a meter from 0 to 20Mpa. If you set voltage to 10V, electronic U-tube is a meter for 0
to 5V, so 5V or more will not be displayed, and full scale will be 10Mpa, so you can see numerical value
in detail.
3% When screen is switched to Mpa display, a numerical value from 0 to 10 appears on left side of dial.
digital value is displayed from 0 to 20Mpa, but marker remains at upper limit position. In case of a 0 to
5V output amplifier built-in pressure sensor, direct input is possible, but full scale is fixed at 20Mpa.
If screen is switched to Mpa display, it will not match dial value, so use normal screen.

2. Example of using accelerometer

*When using an accelerometer, sensor is usually placed upright and zero point (0V) is taken.

Next, if output voltage of dynamic strainmeter is set to 10V, output will be +-5V centered on 0g.
Display of Electronic U-tube is -1g for 0V, 2.5V for Og, and +1g for 5V.

In above setting, Og is OV, so bottom of meter needle is Og. Since -g cannot be displayed, fix direction of
acceleration sensor to direction you want to measure and use it for measurement from Og to +1g.

(In this case, ignore g value on dial and set it to 0 to +1g.)

% Acceleration sensor must be attached in same direction as pointer movement.

*This is an unconventional setting method, but if you fix acceleration sensor with negative side facing
down to get 0 point, set output voltage to 5V, and fix it in normal position, it will output 2.5V at Og and
5V at +1g.

% Acceleration sensor must be attached in same direction as pointer movement.

% If output of +1g is deviated to 5.05V, etc., even if the 0 point is obtained, output of 5.00V can be
obtained by finely adjusting output setting of dynamic strainmeter from 5.00V to 4.99V to improve
accuracy.

*When using an external acceleration sensor without using internal acceleration sensor, perform above
setting method, connect output of dynamic strain gauge to analog input terminal IN-1 or IN-2 of
Electronic U-Tube tube, and switch position number of selector switch @ to 1 for external input.
Furthermore, if signal connection is IN-1, you can use it by switching "input signal selector switch" to 1
side.

3 ATT position (attenuator SW) on back of Electronic U-tube is basically OFF.

Also, if sensor output is 2.5V or 3.3V, use an external amplifier to increase it to 5V.




