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TESLA METER
MODEL MG-801

INSTRUCTION MANUAL

Thank you for your purchase of
products.

Please keep this manual in a safe place
where you can refer to it whenever nec-
essary.

Before using your new @ product,

please read this manual thoroughly.

MAGNA CO., LTD.

New State Manor Bldg. Room 103 23-1 Yoyogi 2-Chome, Shibuya-ku,
Tokyo 151-0053 Japan

TEL: +81-3-3375-3864 FAX:+81-3-3375-4408

SHANGHAI OFFICE

14F, South Building, Merchants Plaza, No.333 North Chengdu Rd,
Jing’an Distrct, Shanghai, China PC:200041

TEL: +86-21-60132815 FAX: +86-21-52430688



PRECAUTIONS FOR HANDLING
TESLA METER PROBE

The tesla meter probe incorporates highly sensitive electronic
circuits up to its tip and is covered with thin film for its pro-
tection.

Therefore, it must be handled carefully to avoid wearing when
the meter is used.

When handling the probe, observe the following precautions

strictly.
O Gorreat Hendling

) Gently hold the probe at the grip and

apply the tip, detecting point, to a
measuring surface lightly. To meas-
ure a peak value over a certain
measuring area, move the probe
slowly while holding it gently.

X Inwaitrast bk ol g

Do not press the probe tip against a
detecting surface strongly. Such a
practice will cause the probe to de-
form or functional failure or dam-
ol age. Correct measurements can be
obtained from light contact between

the probe and the surface.

If the probe has been deformed, do
not attempt to remedy it. A force to
remedy it will cause damage to the
probe.




A Simple Guide to Use MG —801

This guide explains a procedure to measure the DC magnetic flux density at
the standard accuracy (minimum indication 0.1 mT). For a detailed explana-
tion, see the following pages.

1. Press the [ON/OFF] switch to turn on the
power. If the zero point is not correct, press
the [ZERO/RESET] switch to set the zero
point.

2. Remove the probe cap and gently apply the

magnetic sensor part(CONT.SIDE) to an ob-
ject to measure. Use the scale of the probe as
a guide for the measuring point.
The magnetic sensor is the B shape at the
probe tip. If measurement is performed in an
opposite direction of the photo, accurate
measurement values cannot be obtained.

3. Read the indicated value.

4 . After use, attach the cap to the probe and
press the [ON/OFF] switch to turn off the
power.
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1.

Foreword

This instruction manual explains to the user how to handle, use and service
the Tesla meter.

The Tesla meter, if mishandled or misoperated, may cause serious personal
injury or worse death depending on measuring conditions. Please be sure to
follow the correct methods of use and warnings explained here.

In this manual, accidents and damages that may result from mishandling
are explained under the symbols of WARNING and CAUTION. When read-
ing the manual and operating the Tesla meter, please keep these messages in
mind.

WARNING
If the Tesla meter is mishandled or misoperated, the user may be
killed or injured seriously depending on measuring places and work
to measure.

/\ CAUTION
If the Tesla meter is mishandled or misoperated, the user may be in-
jured or equipment may be damaged depending on measuring places
and work to measure.

Please note that we shall not be held responsible for any damage or lost prof-
its or any claims from the third party resulting from the use of the Tesla
meter.

Features

The Tesla meter has been developed using our long experience and advanced
technology in manufacturing magnetism-applied products. It has the follow-
ing features.

Compact,light weight and easy to operate, the Tesla meter is equipped with
a large display for easy reading. Thus, it can be used any places.

In addition to the DC magnetic flux density, the AC magnetic flux density
can be measured.

It can measure high magnetic force in a wide range from 0 to 3000 mT (In the
standard resolution DC magnetic flux density mode)

The high resolution measuring mode ensures highly accurate measurement.
This meter is dedicated to the “mT” indication and completely compliant
with the Measurement Act.

The probe can be replaced without laborious calibration.

The employment of sheet keys provides an excellent dustproof performance.
The employment of an auto power-off function prevents unnecessary con-
sumption of the battery.

To enable long-hour continuous use,an external power source can be used.
Both digital and analog signals can be output. The digital output via the
USB facilitates processing of data on a PC.



3. Names of Components

@D Main unit and probe

Probe plug
Connector

Digital output USB port

External power source jack

Mainunit

Analog output port AC/DC switch

Display

ON/OFF switch

REAL/HOLD switch Battery box cover

ZERO/RESET switch

Probe cap

Probe cord
\Probe(Type MG-801PRB)
@ Display
AC magnetic flux measurement display
Polarity Hold display Auto power-off cancel display

/ Battery replacement display

Measuring unit

Measured value

When the power is turned on, "G" will be shown on the side of the meas-
urement unit "mT" on the display above, but since this meter is dedicated
to the “mT” indication, it cannot be switched to the “G” indication.




4. Specifications (The specifications are subject to change without notice)

* Measuring magnetic field
DC magnetic field
AC magnetic field Average detection system
Application frequency 40~500Hz (Sine wave)
* Measuring range, resolution and accuracy
"DC X 1" indicate the standard resolution measuring mode and "DC X 10"
indicate the high resolution measuring mode.

* % Measuring range Display resolution Accuracy (20°C+1°C)
+DCX 1 0~200.0mT 0.1mT * (5%of rdg. +3digit)
200.1~3000.0mT mT + (5%of rdg.+ 10digit)
DCX10 0~300.00mT 0.01mT + (3%of rdg. +5digit)
0~150.00mT 0.01mT
* AC 150.1~300.0mT 0.1mT + (5%of rdg.+20digit)
301.0~1500.0mT mT

* The measuring range in the DCX 1 and AC modes are automatically

switched over.

* * This equipment displays values over the measuring range, but the accu-
racy warranty applies to the measuring range only.

{Accuracy(Ex.))

If the measurement i1s 123.0mT in the DCX1 mode(Measuring range
0~200.0mT Display resolution 0.1mT)
+(123.5X0.05+3X0.1)mT=*6.475mT = +6.5mT

e Sampling speed REAL mode: About 8 times/second
HOLD mode: About 12 times/second
» Data external output : Digital output (USB2.0) and analog output
* Power source : Dry cell (AA) 4 pes(Manganese or alkali or Rechargeable battery)
External power source DC5~6V (AC adapter or USB cable)

» Battery life: Approx. 160 hours of continuous use (When alkali cells are used)
The attached dry cells (AA) are mainly used for the operation check and
may not satisfy the displayed battery life.

» Operating temperature range: 0-40°C(Without dew condensation)

* Storage temperature range: —10-60°C

* Dimensions: Main unit  ---30" X 64" x 140%™

Probe = -reeeeee 1'% 3.5% X 65" (Dimensions of Tip)
» Mass: 250 g (Including the probe and dry cells)
* Accessories: Measuring probe (MG-801 only) =+« 1 pc
Dry cell (AA) (ALKali) -+ereereereerseenees 4 pes
Carrying COSE *rrrererrrrerssseennescannaaeenes 1 pc

* The AC adapter, USB cable and analog output cable are to be provided by the user.



h. How To Use

(Before Use)
When using the meter for the first time, set the attached 4 pieces of dry cells
(AA). For this purpose, while pressing the area of “OPEN” on the battery
box cover on the back of the main unit, slide it. Then set the cells with the po-
larities facing the correct directions.

A\ CAUTION

Be sure to use the specified dry cells (AA) only. The use of unauthorized cells
may result in an electrical failure to disable the use of the meter.

(1) Setting the probe

@ Ensure the Tesla meter is set to the power OFF.

@ After making sure the connector at the top of the case and pins of the probe
plug are free of foreign matter such as dust, gently insert the probe until it
touches the bottom while aligning the plug and the connector.

A\ CAUTION

If foreign matter such as dust is adhering or the plug and the connector are not
aligned properly, an electrical failure such as short circuit may result, disabling
the use of the meter.

(2) Powering the meter
To use the meter, press the ON/OFF switch.

/A\CAUTION

When operating the switches, be gentle in pressing them. If they are operated
roughly or pressed with a sharp object, a failure may result to disable the use
of the meter.

(Change of display when power is turned on)
Immediately after the power is turned on, the display shows the start demon-
stration. While it is displayed, the operation of all switches other than the
ON/OFF switch is not accepted.

(] e S

Immediately after power on End of demonstration display




(3) Selecting the measuring mode
When the power is turned on, the equipment is always started in the DC X
1 measuring mode. When the AC/DC switch is pressed, the measuring mode
changes as follows. Select a suitable mode according to the purpose of meas-
urement.
’—> DCX1 —» DCX10 —» AC —|

The modes can be changed over only in the REAL mode.
(4) Adjusting the zero point (ZERO SET)

T Before starting measurement, place the probe in a
nn space where no magnetic field exists and make sure
(N it is in the REAL mode. Then press the ZERO/

RESET switch. The display shows “0” .

Regarding the operation to set up ZERO in the magnetic filed

If the ZERO/RESET switch is pressed with the probe placed in a magnetic
field, the magnetic flux density and the polarity at the time the switch is
pressed are set as the reference (Zero point). Therefor, the following meas-
ured values and polarity deviate, thereby disabling correct measurement. If
this occurs, place the probe in a space with no magnetic field and press the
ZERO/RESET switch again.

(5) Measurement
Remove the cap from the probe and gently apply the tip (CONTACT SIDE)
of the probe to a place to measure. Read the polarity and measurement.

5 IMPORTANT N

When the probe is applied to work piece, be sure to apply the face indicated
“CONT.SIDE” to the work piece.
L If it is the opposite face, precise measuring is impossibe.

Y,
- Measuring the maximum value: N
LD ml_ | For measuring the maximum value, the HOLD mode is rec-
nn ommendable as it holds the polarity and the maximum value.
LU J press the REAL/HOLD switch and select the HOLD mode.
The HOLD mark illuminates on the display. After its illumination, start
measuring but only after pressing ZERO/RESET switch. When the
REAL/HOLD switch is pressed again, the meter is changed to the REAL
L mode and the HOLD mark disappears. )

—— Regarding re-setting operation when HOLD mode is on. ————

In case ZERO is not available in the display, though ZERO/RESET switch
is pushed during measurement under HOLD mode., please set MG-801 to
REAL mode and place it in such a place where there is no magnetic field.
Then push ZERO/RESET switch and make the value in the display to
ZERO.




s

AC magnetic field measurement: N

* The frequencies supported by this equipment for AC magnetic field meas-
urement are from 40Hz to 500Hz.

With other frequencies, a magnetic field density may be displayed, but the
accuracy of its value is not guaranteed.

* In the DC magnetic field also, a value may be displayed in the AC magnetic
field measuring mode due to rapid changes in the magnetic flux or change
in polarity. When this happens, keep the probe stationary in the REAL
mode for a while and check the displayed value.

If the displayed value is zero, it means that no AC magnetic field exists.

J

-

A\ CAUTION \

An accurate numerical value might not be able to be measured if the work
piece is magnetized to N pole and S pole alternately and the magnetized
pitch is less than 2mm.

Differences in measurement values obtained by a
Tesla meter made by other manufacturers.

With the Tesla meter that uses a magnetic sensor of hall element type,
when the same object is measured by a Tesla meter made by other manu-
facture and by this meter, there may be differences in obtained values.
This is because of the following reason; a protector has been applied to
the sensor surface in order to prevent premature wear and its thickness
and methods of protection are different depending on manufacturers. This
causes a variation in the distance between the magnetic sensor and the
object to measure, causing differences in obtained values.

If the manufacturers of Tesla meters used by the producer and the cus-
tomer are different, different measurement values may cause an unex-
pected trouble. It is therefore recommended that the same object be
measured (Comparison method of measurement) in the attendance of both
parties and conclude an agreement on control of measurement by use of
indicated values of respective Tesla meters.

/N\ WARNING .

When using the meter in the following places, exercise special care. Otherwise,

serious accidents may result.

* When using the Tesla meter in places where electric shock hazard is present,
provide sufficient safety precautions.

* When using the Tesla meter in places where there is a hazard of getting
caught in press machines, gear rotating units, etc., be sure to turn off the
main switch of mating machines prior to starting measurement.

* Never use the Tesla meter with its main unit placed in strong magnetic field.
The dry cells insaide the unit are attracted and your fingers may be pinched.

 If a person wearing a pace maker uses the Tesla meter near the source of
strong magnetic field, the pace maker may malfunction.




- A\ CAUTION N

The following way of use may cause a failure to disable the meter to be used

or disable acquisition of accurate measurement values.

» Giving a shock to the meter such as by dropping it.

* Making overhaul or modification.

* Using the meter in rains or underwater.

. Esli(rjlg the meter with the main unit placed in a strong noise, strong magnetic
ield.

» Measuring hot objects of 40°C or higher.

» Using the meter on electrostatically charged objects.

* Using the meter with the probe bent, the probe tip pressed too hard or rub-
bing.

* Using the meter with the probe cord pulled too hard.

&

(6) Display during measurement

M mT * Example of REAL display in the DC standard
3 nn nﬂ resolution measuring mode(DCX 1 ).

pole m
(N pole 3000 mT)

c
c
c

z
-
s
3
3

* Example of HOLD display in the DC standard
resolution measuring mode(DCX 1 ).
(N pole 3000 mT)

i
(-
(-
-
[

M mT * Example of display in the DC high resolution
measuring mode(DC X 10).
(N pole 50.01 mT)

(W
c2
c2

~ mT » Example of display in the AC standard resolution
1NN measuring mode(AC).
URANY) (AC 10.00 mT)
M mT * Overflow display when the measuring range in
AREyEy ). each mode is exceeded.
| e et Bmr ) In the REAL mode, the display is reset when the

probe is moved away from the magnetic field. In
the HOLD mode, it 1s reset by pressing the
ZERO/RESET switch. Then measurement be-
comes possible.



(7) Ending measurement

@O After the use, insert the probe cap on the probe fully.

@ Turn off the power.
After the use, be sure to press the ON/OFF switch to turn off the power. In
preparation for the user forgetting to power off the Tesla meter, when
the meter is run on a battery or external power source, it is equipped
with an auto power off function to automatically turn off the power
when 15 minutes have passed after a key was operated last.

- /A\CAUTION N

When inserting the probe cap on to the probe, exercise care and insert it
straight and slowly so that the probe will not touch the inside of the probe cap.
L If it is pressed against the cap by undue force, the probe may be damaged.

- Auto power-off cancel function ~N

@ _ml After the power is turned on, when the ZERO/RESET

switch is pressed two seconds or longer in any mode, the

LIILJ| auto power-off cancel display illuminates (®mark) and

the auto power-off canceled. Use this function for meas-

urement that takes long hours. When the same operation is repeated, the

pow?ir—off cancel display goes out and the auto power-off function is acti-
vated.

§

6. About the power source

The meter i1s designed for three types of power sources; battery, AC adapter
external power source and USB cable power feed. Select a power source
according to the situation where the meter is used and purchase necessary
equipment. Please note that when the USB power feed is used, the meter
is started with the auto power-off cancel feature activated in order to pre-
vent shutdown of the power during communications with the PC.

« AC adapter specification Output voltage DC5—6V current 0.1A or over
Jack center +(Plus) Jack OD ¢4mm

* USB cable specification  USB2.0(A male—mini B male) DC5V

; )
. Batéery 1s not necessary to remove, when AC adapter and USB cable is
used.
* It can not be charged, if AC adapter and USB cable is connected after

L re-chargeable battery is inserted. )

} /A\ WARNING N

* To change a power source to use, be sure to turn off the power of the
meter in advance.

J

r /\ CAUTION N

* When the AC adapter is used, an incorrect output voltage or wrong jack
polarity may cause the meter to burn out.

J




7.
D

2)

Data External Output

Digital output

Measurement data taken by the Tesla meter can be sent to a PC.

To use this function, a commercially available USB cable is required. The
control software can be downloaded from Magna's website. For more infor-
mation, visit Magna's website.

HP:http//www.magna-tokyo.com

Cable specifications:
*+ USB2.0 cable : A male—mini B male
* Must be procured separately

Control software :
* Operating environment : Windows XP/7/8(32/64bit)
Excel 2007 or higher versions
USB 2.0 or higher versions
* Sampling speed : Software About 0.1—60s
Tesla meter REAL mode : About 8 times/second
HOLD mode : About 12 times/second

Analog output

Measurement data by the Tesla meter can be output by voltage.

To use this function,either a ¢ 3.5 mini plug(earphone jack)or “9094 output
cord” (Hioki E.E. Corporation)must be procured separately.

GND
Specifications:

Output voltage:One count 65 1« V,about 1 mV—2V”
Polarity:N:+,S: —

Impedance : 1kQ

* One count is equivalent to value 1 on the Tesla meter display.

Example:
* If the measurement is 10.0mT in the DC X 1mode
100 counts X 65 1 V=6500 ¢ V(6.5mV)
¢ If the measurement is 10.00mT in the DCX 10 mode
1000 counts X 65 1 V=65000 x V (65.0mV)



How to Use:

OSwitch “OFF” the Tesla meter.

@Fully insert the mini plug to the “analog output port” of the Tesla meter.

®Connect the probe of the measuring equipment and the mini plug cord.

@ After making sure that the wiring is not shorted, switch “ON” the Tesla
meter. A voltage is output and measurement can be taken.

Regarding measurement for less than 5.0mT
A value of 5.0mT or less may not be measured in the “DCX1” mode in some
cases. If such a case, use the “DCX10” mode. Also note that measurement
in the “DCX10” mode may be disabled due to ambient noise,etc. in some
cases.

8. Error Display

The Tesla meter displays the following Err.1 or Err.2 messages according to

the contents of troubles.

5 — * This 1s displayed when the probe is not inserted. If
] this is displayed when it is inserted, the probe is

E rr,i faulty. Replace it with a new one.
B — For the replacement methed, refer to the section of
maintenance in page 22.
* This 1s displayed when the ZERO/RESET switch is
N wl pressed. If a strong magnetic source exists nearby,
Errl

move 1t away and press the ZERO/RESET switch. if
the error is displayed again, take necessary corrective
action.

9. How to reset

Please reset when the value on the display becomes unstable and/or the
products can not be properly operated by button.

How to reset:
* Take out the battery, and then remove AC adapter, or cable in case
the connection by USB.
* Leave the product for about 5 seconds.
* Put the power on and make it sure that the product works properly.

10. Maintenance
(1) Replacing the battery
If the battery is consumed during use, the battery replacement mark illumi-
nates in the display. Then replace the battery with new four manganese or
alkali dry cells (AA). (which shall be after re-charged in case of recharge-
able battery)
Battery replacement mark

ml

n
u)

[ 1



(2) How To Replace Probe
When the probe is worn or damaged or "Err 1" is shown on the display, re-
place it with the separately available measuring probe (Type MG-801 PRB).It
may be used without calibration.

(3) Cleaning the Tesla meter main unit and probe

If they are dirty excessively, wipe them with cloth dampened with water or
cloth containing a small amount of sufficiently diluted neutral detergent.
Then wipe them with dry cloth completely. Never use benzene, thinner or
chemical cloth, that will damage the surface.

11. Storage

Store the Tesla meter and probe in a cool, dark place than is not under direct
sunlight. The storage temperature should be from —10°C to 60°C. Keep the
probe connected to the connector during storage. If the meter is not used for
a long period of time, remove the battery.

- /A\CAUTION \

* If the probe is not kept connected to the connector, the contact area may be
oxidized or dust may deposit on it to cause a contact failure.

* If the Tesla meter is stored in a place under direct sunlight, the case may de-
form. If the battery is not removed during a long period of storage, the liquid

may leak to result in a failure.
(. J

12. Disposal

When disposing of the Tesla meter, treat it as industrial waste.
Never throw the LCD and dry cells (AA) in fire.

/A WARNING

If the LCD or dry cells (AA) are thrown in fire, they may explode, causing se-
rious accidents.

13. After-Sale Service

Please contact the dealer or our head office. Please note that the probe is a
consumable. If it fails, it will be repaired with charge or a new one needs to be
purchased.
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