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1. Principle

2. Application

3. Installation

Tuning fork level switch is a universal level switch. The core
component of the tuning fork level switch is the vibration drive device
located in the fork body, which drives the fork body to reach its
resonant frequency. When the fork body is immersed by the medium,
the frequency of the fork body decreases, and the frequency change
is detected by the electronic circuit and converted into a switching
signal to achieve the purpose of liquid level alarm or control.

Fig. 1 Structure chart

The structure and principle of the tuning fork type liquid level switch
make it suitable for all liquids. The tuning fork level switch is mainly
used for overflow protection in containers and pipelines, dry operation
protection and pump operation protection, widely used in petroleum,
chemical industry, water/waste water, food and beverage,
pharmaceutical, metallurgy, light industry and other industries.

3.1 Information

Please confirm that all parts, especially the sensor components
(tuning fork), process seals and process interfaces meet the
installation conditions, and double confirm the process pressure,
process temperature and media characteristics, and compare them
with the parameters marked on the product nameplate.

3.2 Switch point

The side of the tuning fork is marked (notched) as the switch point
mark in the vertical installation. It should be noted that the mark
should be at the desired height of the switch point during installation.
This switching point is set according to the "water" of the medium. If
the density of the medium is different from that of water, the switching
point of the instrument will move and can be adjusted by sensitivity,
see the debugging section for details.

3.3 Tank installation

3.3.1 Thread mounting

1) Thread mounting

Note: The direction mark of the tuning fork must be upward when
installing.



L: make sure there is enough space between the tank wall the tuning
fork where adhesion may occur.

Direction mark of tuning fork

Fig. 2 Thread mounting

2) Thread mounting

Note: The direction mark of the tuning fork must be upward during

installation. When the range of viscosity is 0~2000mm?3/S, the

distance of tuning fork and tank wall should be at least 25mm.
Direction mark of tuning fork

Fig. 3 Thread mounting

3.3.2 Flange mounting

1) Flange mounting

Note: make sure that the direction of tuning fork is correct.
L: make sure there is enough space between the tank wall.

Fig. 4 Flange mounting

2) Flange mounting
Note: when the range of viscosity is 0~2000mm?/S and the tuning fork

is indented into the welding pipe, the nominal diameter of the welding
pipe is at least DN50.

13
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Fig. 5 Flange mounting

3.3.3 Pipe mounting

Note: for pipe mounting, the direction mark should be consistent with
the flow direction of the fluid. The mounting direction shown in Fig. 7
will affect the measurement.

Fig. 6 Pipe mounting (Correct)

Fig. 7 Pipe mounting (Incorrect)

14



4.Electrical
connection

3.3.4 Note

1) After installation, the switch signal output by the switch is the
position signal of the liquid in the device.

2) As a vibration detection component, the tuning fork should be paid
attention to during installation to avoid collision of external forces and
man-made damage.

Warning! When the liquid in the tank is a pressure, toxic, flammable
and dangerous liquid, the liquid in the tank should be emptied before
installation, and should be flushed when necessary, and then installed
after the internal clean.

4.1 Information

The working point of the switch has been improved when the product
leaves the factory.

The connection can only be made after the switch is installed. When
wiring, open the cover of the terminal box, connect the cable through
the cable interface into the terminal box, and connect the cable
according to the terminal arrangement diagram.

Note: cable laying and electrical connections must be carried out in
accordance with applicable rules for equipment and by qualified
personnel.

Warning! The current pulse signal may fail due to the use of a longer
cable or line laid in conjunction with the power line, so it must be
shielded and grounded at one end.

4.2 Wiring steps

For explosion-proof instruments, the cover of the terminal box is
allowed to be opened only in the absence of a detonating atmosphere.
The operation steps are as follows:

1) Unscrew the cover of the terminal box;

2) Unscrew the locking nut on the cable lock;

3) Remove the outer covering of the cable about 10cm, and remove
the insulation layer at the end of the core wire about 1cm;

4) Pass the cable through the cable lock and insert it into the terminal
box;

5) Loosen the bolt of the wiring terminal with the supporting
screwdriver;

6) Insert the end of the core wire into the wiring port of the wiring
terminal according to the wiring diagram;

7) Tighten the bolt of the wiring terminal with the supporting
screwdriver;

8) Check whether the terminal wiring is firm by gently pulling the core
wire;

9) Tighten the locking nut of the cable lock;

10) Screw on the terminal box cover;

11) The electrical connection is completed.

15
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4.3 Intrinsically-safe circuit

When the intrinsically safe circuit is installed, the intrinsically safe
isolated safety gate must be installed in the safety zone, and the
electrical parameters must be selected according to the intrinsically safe

parameters.

Safety Zone Non-safety Zone

S1

Power supply Safety

Signal output

\
Barrie ‘
\

Fig. 8 Intrinsically-safe circuit
4.4 Wiring diagram
The wiring diagram is on the inside of the terminal box cover, please
follow the wiring diagram.
4.4.1 Signal output Relay DPDT
The power supply can be AC 220V or DC 24V, please specify one of
them when ordering.

123456178
[s[s]s|o][s[s]8]8]
L5 H
+ —
Power
Supply

Fig. 9 Wiring diagram (Relay DPDT)

4.4.2 Signal output PNP
The power supply is DC 24V.

Fig. 10 Wiring diagram (PNP)

4.4.3 Signal output NAMUR
The power supply is DC 8.2V.

Supply

Fig. 11 Wiring diagram (NAMUR)



5. Debugging

4.5 Instrument panel

4.5.1 Wiring terminal

Terminal 1 is connected to the positive pole of the power supply,
terminal 2 is connected to the negative pole of the power supply.

1)  Signal output Relay DPDT

Terminals 4 and 7 are public ends, terminals 3 and 6 are normally
closed contacts, and terminals 5 and 8 are normally open contacts.

2)  Signal output PNP

Terminal 3 is signal output.

3) Signal output NAMUR

Terminal 3 is GND.

4.5.2 Indicator light

Facing forward to the instrument panel, the left side is signal output and
power supply indicator light.

4.5.3 Regulating element

There are 10 levels of adjustment from O to 9 in two code dials, and
there are indicating arrows in the middle of the code dials. The
screwdriver is used for different levels of adjustment. Facing forward to
the instrument panel, the left side is delay setting and the right side is
sensitivity adjustment.

Output delay adjuster
Delay setting  Dial
0(s)

1

Sensitivity adjuster

Output
indicator

OO T AW O

2
3
4
6
8
10
15
20

Fig. 12 Instrument panel

5.1 Information

Indicator lights and regulating elements can be seen on the instrument
panel.

Indicator light: signal output and power supply indicator light.

Regulating element: a coded disk used for setting output delay and
sensitivity adjustment.

5.2 Function indication

Indicator light used to indicate the status of the switch.

Power supply indicator: the indicator will turn after power on and turn off
after power off.

17
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Signal output indicator light: the indicator light will turn after the switch
sate changed, referring to Fig. 10 Function table.

5.3 Function adjustment

5.3.1 Delay setting

When leaving the factory, the action delay is set to zero. If the output
relay jitter is caused by the large liquid level fluctuation, the delay can be
set a little longer until the jitter is eliminated.

5.3.2 Sensitivity adjustment

When leaving the factory, the sensitivity is set to "3", which is less than
"3" and higher than "3". If the density of the medium is greater than that
of water, the action point will move to the direction of the tuning fork, in
this case, the sensitivity can be reduced. If the density of the medium is
less than that of water, the action point will move to the direction of the
terminal box, in this case, the sensitivity can be improved. In the
sensitivity adjustment process, the user should adjust under the
guidance of the manufacturer.

5.4 Test

After power on, lift the tuning fork and vertically insert it into the water.
The insertion depth is greater than 13mm. At this time, the output
indicator light is on and the relay will close, and then lift the tuning fork
out of the water, the output indicator is off and the relay will release,
which indicates that switch works normal.

5.5 Action point

The level switch ...can measure the minimum density up to 0.5g/cm3

If the tuning fork is mounted vertically downward, the action point of the
level switch is 13mm.

If the tuning fork is mounted vertically upward, the action point of the
level switch is 37mm.

If the tuning fork is mounted horizontally, the action point of the level
switch is 4mm.

Note: The action point is set in the factory, and the reference medium is
water.

75

v
i

Fig. 13 Action point

=
K
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5.6 Founction table

Note: the following table shows the switch state related to the set
operation and object level.

5.6.1 Signal output Relay DPDT

Level Switch state | Indicator light
[ 1 T Y
Max. Level 3 4 5 Green i/O\i
©®© @ © ‘
N
Max. Level 3 1 5 Red //(‘)\\
6) (1) (8)
Al
Min. Level J: 15 Red :/Q\i
6 (1) (8)
Min. Level l l —J Green N
in. Level 345 //(‘)\\
6) (1) (8)
. Red gi-
Failure state flasing. /‘P\\
Fig. 14 Function table (Relay DPDT)
5.6.2 Signal output PNP
Level Switch state | Indicator light
. |
Max. Level Qj] =/3 Green:;o:i
i
s
+ Red =<
Max. Level @ﬁl = 3 ¢ Ky
) L Qe
Min. Level gj] = 3 Red P
L - |
Min. Level @] J‘—g Green ?;Oii
i

Red ~gj-

Failure state flashing// ] o

Fia. 15 Function table (PNP)
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5.6.3 Signal output NAMUR

1) Rising edge trigger L-H

Level Signal output | Indicator light
Max. Level + 0.6~1.0mA O
2 1
N
Max. Level +22~28mA | Red =OZ
2 1 "
Min. Level + 0.6~1.0mA O
2 1
. N
Min. Level + 2.2~2.8mA Red -0z
2 1 7N
Failure state >2.2mA

Fig. 16 Function table (NAMUR)

2) Falling edge trigger H-L

Level

Signal output

Indicator light

Y%
Max. Level Qm + 2.2~2.8mA Red ~OZ
[
2 1
Max. Level + 0.6~1.0mA O
2 1
Ny
Min. Level + 2.2~2.8mA Red =02
2 1 ‘
Min. Level + 0.6~1.0mA O
2 1
Failure state <1.0mA

Fig. 17 Function table (NAMUR)




6.Maintenance

6.1 Maintenance

Use in accordance with this manual, no special maintenance is required
under normal circumstances.

6.2 Usage

1) The electrical power supply should be stable during operation, and
the electrical shielding should be considered for signal transmission;

2) Solid installation and reliable wiring are also the primary guarantee
for the normal operation of the switch;

3) Strong vibration should be avoided when switch works;

4) The switch should not work beside the environment and objects with
strong magnetic field;

5) The explosion-proof switch shall be inspected in a safe place during
fault inspection, and its explosion-proof performance shall be ensured
after troubleshooting;

6) Switch electrical structure should avoid direct rain and sunlight,
should take protective measures.

6.3 Troubleshooting

This instrument has the highest functional safety, but it may still fail
during operation. Possible reasons:

1) Tuning fork;

2) Process connection;

3) Power supply;

4) Signal processing.

In troubleshooting, the output signal is first checked. In most cases, the
fault can be detected and removed by this method.

6.4 Fault analysis and disposal
6.4.1 there is output signal without media coverage
Reason:

Working voltage is too low
Electronic component damage
There is something attached to the tuning fork
Wrong installation position
Disposal:

Check the working voltage

Replace the electronic component

Something attached to the tuning fork

Check the surface of the tuning fork, and if so, remove the attachment

A position in a container where dead zones or bubbles do not form

6.4.2 Position deviation of action point of media coverage is too large
Reason:

Sensitivity setting incorrect
Tuning fork is damaged
Disposal:

Adjust the sensitivity dial
Check the tuning fork for damage or severe corrosion
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7.Disassembly

6.4.3 There is on signal output when the tuning fork is covered totally
Reason:

Sensitivity setting incorrect

Medium density is too low

Instrument is broken
Disposal:

Adjust sensitivity dial

Ensure the density of medium above 0.5g/cm?

Replace the instrument

Note:

1) The replacement of electronic parts can only be completed by trained
professional technicians. After the replacement, complete debugging
must be carried out;

2) After the above inspection and disposal, the instrument still cannot
work normally. Please contact the manufacturer.

Warning:

Before disassembly, attention should be paid to dangerous operating
conditions, such as high pressure, high temperature, corrosive or toxic
media in the container.

Refer to the instructions in the section "installation" and “electrical
connection" to complete the required operation steps in the reverse
order.

For explosion-proof instruments, the terminal box cover is only allowed
to be opened when there is no atmospheric environment.



8.
Information
on

Ex-proof

8.1 Application of explosion-proof product shall be strictly in
accordance with the following

The explosion-proof product has been inspected by National Supervision
and Inspection Center for Explosion Protection and Safety of
Instrumentation (NEPSI) and conforms to relative requirements in
standard GB/T 3836.1-2021, GB/T 3836.2-2021, and its explosion-proof
mark is Exdb Il C T3...T6 Gb

The following points shall be observed during using this product:

o Ambient temperature: -40°C to +60°C;

e The principle of “DO NOT OPEN WHILE ENERGIZED” shall be
adhered on site;

e Cable entry device is to be purchased, and its explosion-proof mark is
Ex db IIC and explosion-proof certificate shall be provided; check
whether its ambient temperature is in accordance with requirement; its
connecting thread is M20x1.5, which shall be screwed down at the time
of installation;

e The allowable deviation between the outer diameter of cable shield and
inner diameter of the seal ring of purchased cable entry is +1mm;

e Make absolutely sure that housing of the product shall be ground
reliably during using the product;

e The relationship between temperature group and max. temperature of
the  medium to be measured is as following:

Temperature group T3 T4 T5 T6

Max. temperature of the mediumtobe |190 (130 |95 |80

e Dangerous corrosive gas to aluminum alloy shall not exist on
installation site;

e Repairing shall be carried out on safe site; repairing can be carried out
only after making sure there is no inflammable gas exists on site.
Installation, use, maintenance and inspection shall be carried out
according to stipulations in Product instructions, GB/T 3836.15-2017-
Electrical apparatus for explosive gas atmospheres Part 15: Electrical
installations in hazardous areas(other than mines), GB50257-2014-Code
for construction and acceptance of electric device for explosion
atmospheres and fire hazard electrical equipment installation
engineering, GB/T 3836.13-2021- Electrical apparatus for explosive gas
atmospheres Part 13: Repair and overhaul for apparatus used in
explosive gas atmospheres and GB/T 3836.16-2017- Electrical
apparatus for explosive gas atmospheres Part 16: Inspection and
maintenance of electrical installation.
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8.2 Application of IS product shall be strictly in accordance with the
following

The IS product has been inspected by National Supervision and
Inspection Center for Explosion Protection and Safety of Instrumentation
(NEPSI) and conforms to relative requirements in standard GB/T
3836.1-2021, GB/T 3836.4-2021, and its explosion-proof mark is Ex ia
IIC T3...T6 Ga. The product and safety barrier will comprise the IS
explosion protection system.

The following points shall be observed during using this product:

o Ambient temperature: -40°C to +60°C;

e The relationship between temperature group and max. temperature of
the medium to be measured is as following:

Temperature group T3 T4 T5 T6

Max. temperature of the mediumtobe |190 (130 |95 |80

e |S parameters of magnetic float switch are:

U: Ui=16V li=52mA Pi=1.0W Ci=~0uF Li=0mH

e Dangerous corrosive gas to housing of product shall not exist at the
installation site;

e The connection cable between the product and safety barrier is
shielded cable (must have insulated shield), cross-sectional area of each
core shall be more than 0.5 mm2 and its shielding layer will earth at safe
site. Routing of cable shall be prevented from electromagnetic
interference as far as possible;

e No customer is allowed to change parts of the product. In case of any
failure during the operation of the product, the customer shall work
together with manufacturer to solve the product and eliminate the
damage to product.

Installation, use, maintenance and inspection shall be carried out
according to stipulations in Product instructions, GB/T 3836.13-2021-
Electrical apparatus for explosive gas atmospheres Part 13: Repair and
overhaul for apparatus used in explosive gas atmospheres, GB/T
3836.15-2017- Electrical apparatus for explosive gas atmospheres Part
15: Electrical installations in hazardous areas(other than mines), GB/T
3836.16-2017- Electrical apparatus for explosive gas atmospheres Part
16: Inspection and maintenance of electrical installation (other than
mines) and GB50257-2014-Code for construction and acceptance of
electric device for explosion atmospheres and fire hazard electrical
equipment installation engineering.



9. Model

10.Warranty

11.
Accessories

AaDbc-d-eff-g

a mateial of terminal box, blank is optional;

D Ex-db;

b process connection (no connection with Ex), can be NPT, R, G, MR, FC,
F

¢ material of tuning fork and process connection, can be SS316L (V),
hastelloy (HC), SS electropolishing (VE), SS coating with PFA (VED), SS
coating with ECTFE (VEC);

d type of process connection, can be a combination of numbers and letters
(no connection with Ex);

e signal output (no connection with Ex db), can be JT, TR, NR (Ex ia), TW;
f special requirements, can be blank or HT;

g insertion length, max. 3200mm.

Under the prerequisite that users operate the product according to
stipulations in relative documents, within the guarantee period of 12
months from shipping date, if the products cannot operate normally due
to quality issues or be not in accordance with technical conditions
stipulated in documents, they can be repaired or replaced free of charge.

Packing list; product instructions; product certificate; screwdriver;
additional fittings or accessories to be ordered by customer.

Special Statement: This manual is subject to Chinese, English is only for
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Symbol legend

The following symbols are used in these operating instructions:

Warning

Instructions on correct installation and proper operation of the
Level Transmitters ... Failing to comply with these
instructions can lead to malfunction of or damage to the Level

Precaution
Instructions which must be complied with to avoid injury or
]

property damage or loss of the type permit.

Information
Facts and information concerning proper operation of the
Level Sensors ...

Instructions for electrical installation
Information on proper electrical installation.

Safety information

Read these instructions before installing the Level Switch TLS... and putting
them into operation.

These instructions are intended for the specialists in charge of mounting, installation and setup.
Comply with the relevant safety regulations when using the equipment.

Unauthorized access and impermissible use of the equipment will result in the loss of guarantee
and liability protection.

Measures must be taken to prevent risks to persons and property in the event of a defect in the
Level Switch TLS....

Level Switch TLS... must not be exposed to heavy mechanical loads.
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Danger!

. There is a risk of poisoning or suffocation when working in container or
other closed places. Relevant personal protection measures (e.g. respiratory devices,
protective clothing, etc.) must be taken before work is carried out

Application and field of use

The structure and principle of tuning fork level switch make it suitable for all liquids. Tuning
fork level switch is mainly used for overflow protection of container and dry-run protection of
pump, widely used in petroleum, chemical industry, water/waste water, food and beverage,
pharmaceutical, metallurgy, light industry and other industries.

Structure and functional description

The Level Switch TLS... is composed of tuning fork, process connection, vibration driving
device, circuit module and junction box. It is a kind of universal level switch, which is basically
applicable to the liquid level measurement of all liquids.

The core component of tuning fork level switch is the vibration driving device located in tuning
fork, which drives the tuning fork to reach its resonant frequency. When tuning fork is
immersed by the medium, the frequency of the tuning fork decreases, and the frequency change
is detected by the circuit module and converted into a switching signal to achieve the purpose
of level alarm or control.

Special note: sensor parts (tuning fork, extension, process connection, junction box) are made
of stainless steel.
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Removal of transport packaging and transport safety devices

Remove the Level Switch TLS...carefully from the transport packaging.

See the instructions on the shipping packaging; remove all transport safety devices before
removing the Level Switch TLS....

Never forcibly remove the Level Switch TLS... from the packaging by taking hold of the tuning
fork!

Installation

The Level Switch TLS... is installed in container using clamping or thread
connection. (See the model and dimensions)

Installation in container

Prior to installation, make sure the installation size in container matches the size
of product’s process connection.

The Level Switch TLS..., according to the process connection, can be divided
into thread installation and clamping installation.

Prior to installation, make sure the installation size in container matches the size of product’s
process connection.

The Level Switch TLS..., according to the process connection, can be divided into thread
installation and clamping installation.

Thread installation

When installing, for liquids with high viscosity, the direction mark of the tuning fork must be
upward, as shown in thread installation diagram (correct).

When installing, for the liquid with high viscosity, if the direction mark of the tuning fork is
not upward, it will affect the measurement. In addition, due to the thread connection is too long,
the tuning fork is indented into the thread connection, which will easily accumulate medium
and cause the wrong action, as shown in the thread installation diagram (incorrect).

Direction mark of tuning fork Direction mark of tuning fork

17



Direction mark of tuning fork Direction mark of tuning fork

Thread installation (correct) Thread installation (incorrect)
Clamping installation
When installing, for the liquid with high viscosity, the extension part of the level switch should
be deep into the container, as shown in the clamping installation diagram (correct). If the tuning
fork is indented into clamping connection, it is easy to accumulate medium and cause the wrong
action, as shown in the clamping installation diagram (incorrect).

Z I

= | B =] 1=
) .

L | =
4 <
f f
== | D @Q in
7 7
Clamping installation (correct) Clamping installation (incorrect)

Installation on pipe

The Level Switch TLS... is installed on the pipe with thread connection. During
installation, the direction mark of the tuning fork should be consistent with the
flow direction of the fluid, as shown in the pipe installation diagram (correct). If
the direction mark of the tuning fork does not comply with this regulation, it will affect the
measurement results, as shown in the pipe installation diagram (incorrect).
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Pipe installation (correct) Pipe installation (incorrect)
® Wrench
1 If Level Switch TLS...is thread connection, the size of hexagon is 30mm (ISO

272). Selecting the wrench according to the size.

The Level Switch TLS..., is installed in container or pipe.

If Level Switch TLS...is thread connection, the thread must be screwed in place
according to the sealing requirements.

If Level Switch TLS...is clamping connection, suitable bolts, washers and nuts
should be used. For suitable gaskets, make sure it is consistent to the medium and operation
temperature and pressure.

For tuning fork, as a vibration detection part, the tuning fork should be paid
attention to during the installation process, and The collision of external
forces and man-made damage are strictly prohibited.

When the liquid in the tank is a pressure, toxic, flammable and dangerous
liquid, the liquid in the tank should be emptied before installation, and
should be flushed when necessary, and then installed after the internal clean.

® Dimensions

1 The length of the tuning fork is 38mm, 42mm.
The insertion depth ranges from 60(43/47) to 3000mm.
The dimensions of the level switch TLS... is as follows.
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The working point of the switch has been improved when the product leaves the

Wiring can only be done after the level switch is installed. Wiring can be done

according to the wiring diagram.

The wiring diagram can be seen directly from nameplate pasted on the outside of terminal box.

The power supply is 10~30 V DC.

please determine according to the requirements of site.

The wiring diagram is as follows:
1. Hersman connector
1) Signal output - PNP
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Max. level and Min. level detection correspond to different wiring diagrams,



L 424V L < soqy L

Max. level Min. level
2) Signal output - Relay

n Load

2. M12 connector
1) Signal output - PNP

- +24V — =
Max. level Min. level
° Selecting the connection cable
1 The connection cable is 4 core cable!

The connection cable must be selected as suitable for the expected ambient
conditions (temperature, aggressive atmosphere, weathering, etc.).
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Cable Connection

Electrical connections must be carried out in accordance with applicable
rules for equipment and by qualified personnel.

The operation steps of cable connection are as follows.

1,
1)
2)
3)

4)
5)
6)
7)

1)
2)

3)

4)
5)

Hersman connector

Loosen the screw at the top of the plug and disassemble the plug and socket;

Unscrew the cable connector of the plug and remove the terminal in the plug;

Remove the outer skin of the connecting cable about 5cm and the core wire insulation about
lcm;

Put the cable through the cable connector and insert it into the plug shell;

Connect the end of the core wire with the terminal according to the wiring diagram;

Clip the terminal into the plug shell;

Install the plug and socket, and tighten the screw at the top of the plug.

M12 connector

Take out the M12 aviation socket (cable with specified length at the end);

Align the positioning bent of the M12 aviation socket with the positioning bump of the
aviation plug on the tuning fork switch body;

Press the end of the M12 aviation socket to ensure that the socket inserts the plug according
to the positioning position;

Tighten the locking nut outside the M12 aviation socket;

Make sure the connection of M12 aviation socket and plug is reliable.

Debugging

Under normal circumstances, the action point of the level switch has been
setting in the factory. No further adjustment is required under normal

circumstances.

L Action point

1 The level switch TLS...can measure the minimum density of the medium up to
0.5g/cm?.

The length of fork body is 38mm, 42mm.

1. The length of fork body is 38mm

If the tuning fork is mounted vertically downward, the action point of the level switch TLS...is
13mm.

If the tuning fork is mounted vertically upward, the action point of the level switch TLS...is
32mm.

If the tuning fork is mounted horizontally, the action point of the level switch TLS... is 4mm.
Note: the action point is set in the factory, and the reference medium is water.
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2. The length of fork body is 42mm

If the tuning fork is mounted vertically downward, the action point of the level switch TLS...is
13mm.

If the tuning fork is mounted vertically upward, the action point of the level switch TLS...is
37mm.

If the tuning fork is mounted horizontally, the action point of the level switch TLS... is 4mm.
Note: the action point is set in the factory, and the reference medium is water.

37

® Performance

1 The accuracy of the level switch TLS... is =1mm.
The switching difference of the level switch TLS... is <2mm.
The repeatability of the level switch TLS... is 0.1mm.
Response time:
When the tuning fork is changed from no medium covered to medium covered and reaches the
setting action point, the respond time is 0.5s.
In contrast, when the tuning fork is changed from medium covered to no medium covered and
reaches the setting action point, the respond time is 1s
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] Function indication

1 1. Hersman connector

1) Signal output — PNP
Output indicator light used to indicate the switch state.
Max. level: Power on, the color of indicator light is green. As the liquid level rises, the tuning
fork is covered by medium and reaches the setting action point, the voltage signal is changed
from OV to 24V and the color of indicator light is changed from green to red.
Min. level: Power on, the color of indicator light is red. As the liquid level rises, the tuning fork
is covered by medium and reaches the setting action point, the voltage signal is changed from
24V to OVand the color of indicator light is changed from red to green.
Failure state: The color of indicator light is red flashing.
2) Signal output — Relay
Output indicator light used to indicate the switch state. Power on, the state of relay is OFF and
the color of indicator light is green. As the liquid level rises, the tuning fork is covered by
medium and reaches the setting action point, the state of relay is ON and the color of indicator
light is changed from green to red.

2. M12 connector

The green light indicates the power supply. The yellow light indicates the signal output.
Power on, the green light is on.

Max. level: as the liquid level rises, the tuning fork is covered by medium and reaches the
setting action point, the voltage signal is changed from 24V to 0V and the yellow light is
changed from lit to no lit.

Min. level: as the liquid level drops, the tuning fork is not covered by medium and reaches the
setting action point, the voltage signal is changed from 24V to 0Vand the yellow light is
changed from lit to no lit.

° Note
1 The following table shows the switch state related to the indicator light and level.
1. Hersman connector

1) Signal output - PNP
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Level

Switch state

Indicator light

2) Signal output — Relay

1 3 NIV
Max. Level - e Green E/O\i
|
—
= NIV
Max. Level + 3 Red - ‘ =
"/
———
NIV
Min. Level N + 3 Red ;/C‘)\i
o/
1 NV
Min. Level J¢ Green =)~
/N
|/
. Red ¢/
Failure state flashing// -
Level Switch Indicator

2/ 3

Output indicator

Liquid Level Green
~0OZ
/N
Output indicator
Liquid Level 23 Red \\C‘)//
P

Failure state

Output indicator

|
Red —gv—

flashing ™"\~
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2. M12 connector
1) Signal output - PNP

Level Switch state Indicator light
Max. Level 1 .2 O =0r =0-
Yellow Yellow Green
(No lit)
Max. Level 172 107 O =0f
Yellow Yellow Green
(No lit)
Min. Level 1 .4 h OO O
Yellow Yellow Green
(No lit)
Min. Level 1.4 O 07 20f
Yellow Yellow Green
(No lit)
Alarm Not Applicable
Error O O Q
Yellow Yellow Green
(No lit) (No lit)
°® Function test
1 1. Hersman connector

1) Signal output — PNP
After power on, the indicator light is on, and the tuning fork is vibrating, which indicates that
the level switch TLS...can work normally.
Lift the level switch TLS... and insert it into the water vertically. When the insertion depth is
greater than 13mm, the voltage signal can change between 24V and 0Vand the color of indicator

light can change between green and red which indicates that the switch works normal.
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2) Signal output — Relay

After power on, the indicator light is on, and the tuning fork is vibrating, which indicates that
the level switch TLS...can work normally.

Lift the level switch TLS... and insert it into the water vertically. When the insertion depth is
greater than 13mm, the state of relay can change between ON and OFF and the color of indicator
light can change between green and red which indicates that the switch works normal.

2. M12 connector

After power on, the green light is on, and the tuning fork is vibrating, which indicates that the
level switch TLS...can work normally.

Lift the level switch TLS... and insert it into the water vertically. When the insertion depth is
greater than 13mm, the voltage signal can change between 24V and 0Vand the yellow light can
change between on and off, which indicates that the switch works normal.

Maintenance

Level Switch TLS... function free of maintenance if used properly. However, they must be
subjected to a visual check within the framework of regular inspection.

A functional test can only be carried out after the sensor has been dismantled.
During the functional test, unintended process operations can be activated in the
downstream control unit. Risk of property or personal damage.

Daily use should strictly follow the following requirements.

1. The power supply should be stable during operation, and the electrical

shielding should be considered for signal transmission;

2. Firminstallation and reliable wiring are also the primary guarantee for the normal operation
of the switch;

3. Strong vibration should be avoided when switch works;

4. The switch should not work beside the environment and objects with strong magnetic field;

5. Switch electrical structure should avoid direct rain and sunlight, should take protective
measures.

Fault handling

The common faults of the level switch TLS... and their possible causes and solutions are
listed in the table below.
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Faults No. | Causes Solutions
Method Place
Power on 1 Wiring error Wiring correctly | On site
The tuning fork is not The power supply cable is according to the
vibrating connected in reverse wiring diagram
The indicator light is off 2 Circuit module damage Replace circuit | Back to
module damage | factory
Power on 1 The indicator light is broken | Replace the Back to
The tuning fork is vibrating indicator light factory
The indicator light is off 2 Circuit module damage Replace circuit | Back to
module damage | factory
Power on 1 Wiring error Wring according | On site
The tuning fork is vibrating The Max. and Min. level to the wiring
The color of indicator light detection selection error diagram
is reverse 2 Circuit module damage Replace circuit | Back to
module damage | factory
The tuning fork is not 1 Power supply is too low Check the power | On site
covered by medium, but supply
has an on-off action 2 Circuit module damage Replace circuit | Back to
(include voltage signal module damage | factory
change and the color of 3 There is something attached | Check the On site
indicator light change) to the tuning fork surface of the
tuning fork, and
if so, remove the
attachment
4 Installation in container Modify the On site
Tuning fork indented into length of thread
thread or clamping and clamping
connection (the liquid with | connection
high viscosity )
5 Installation on pipe Adjust the On site
Tuning fork is not consistent | installation
with the flow direction of the | position of the
fluid switch
The actual action point is 1 The density of the site The action point | Back to
quite different from the medium differs greatly from | cannot be factory
setting action point that of water adjusted on site
2 Tuning fork is damaged If the tuning fork | Back to
(Confirm on site whether is damaged, there | factory
there is deformation and is no way to
damage to the tuning fork) | handle on site
The tuning fork is covered | 1 The density of the site The position of | Back to
totally by medium, but no medium is <0.5g/cm?3 action point factory
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on-off action (include
voltage signal change and

cannot be
adjusted on site

the color of indicator light | 2
change)

Tuning fork is damaged
(Confirm on site whether
there is deformation and
damage to the tuning fork)

If the tuning fork
is damaged, there
is no way to
handle on site

Back to
factory

Note: please give us a call in case of any difficulties. We will do everything we can to provide
you with the required advice and help.

Technical data

Item | Specification information Explanation
1 Operation pressure (MPa) -0.1~6.4
2 Operation temperature (C) -40~150
3 S.G. (Kg/m?) >500
4 Material Stainless steel
5 Length of tuning fork (mm) 38,42
6 Measuring range (mm) 60(43/47)~3000
7 Output signal PNP-3 wire, Relay
8 Supply voltage 10~30VDC
9 Power Consumption <1W
10 Environment temperature -40~60C
11 Accuracy * Ilmm
12 Switching difference <2mm
13 Repeatability 0.lmm
14 Respond time 0.5s, 1s
15 Electrical connection Hersman connector (M16 X 1.5)
M12 connector(M12X1.0)
16 IPXX IP65/TP66, TP68
Nameplate

Nameplate marked with product model, product number, operation pressure and temperature.
Nameplate marked with wiring diagram.

Accessories

Packing list; product instruction; product certificate; additional fittings or accessories to be ordered

by customer.
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China

KSR Kuebler Measurement technology (Shanghai) Co., Ltd

Shanghai KSR- KUEBLER Automation Instrument Co., Ltd.

Add: No.2, Lane 699 Yuyang Road Songjiang District, Shanghai China
Tel: +86 21 33521288

Fax: +86 21 67741420

Zip: 201699

E-mail: info@ksr-kuebler.com.cn

Website: www.ksr-kuebler.com.cn

30


mailto:info@ksr-kuebler.com.cn
http://www.ksr-kuebler.com.cn/
mailto:info@ksr-kuebler.com.cn
http://www.ksr-kuebler.com.cn/

	OI_TLS-S_CN_EN_V1.2
	OI_TLS-C_CN_EN_V1.0

