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Floatless Level Controller

61F

Automatic Water Supply and Drainage
Control

B |deal for level control of any conductive liquid

B Both general-purpose and panel-use models
available

B Incorporates an arrester for surge and induced
lightning protection

B Wide range of models: Long-distance, high- and
low-sensitivity, two-wire, etc.

B LED indicator for quick operation check

B Conforms to EMC/IEC standards
(61F-GP-N/-N8/-GPN-V50)

B UL/CSA approved (61F-GP-N8/-GPN-V50)

Operating Principle

Unlike ordinary level switches that use afloat for level detection, the
61F Floatless Level Controller uses electrodes to electrically detect
the liquid level. The following figures illustrate this simple operating
principle.

8 VAC
Relay contacts
5a t
Eq
Magnetic contactor (To) E3

No current flows between E1 and E3.

When electrode E1 is not in contact with the conductive liquid, the
electrical circuit is open, and no current flows between electrodes
E1 and E3.

Consequently, relay X does not operate. Relay X’s NC contacts
(normally closed, b in the figure) remain closed. However, when lig-
uid is supplied to the tank, so that the liquid contacts or immerses
E1, the circuit closes. Relay X operates, and electrical devices con-
nected to the NO (normally open, a in the figure) contacts of the
relay begin operation.
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Relay contacts
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Magnetic contactor (To)
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Current flows between E1 and E3.

A pump is usually connected to a contactor, which in turn is con-
nected to the Controller contact outputs. The Level Controller would
automatically operate the pump, to control the liquid level in the
tank.

However, in practice, with only two electrodes, ripples on the sur-
face of the liquid cause the Controller to jump and start, shortening
pump (and other equipment) life. This problem can be solved by ad-
ding another electrode to form a self-holding circuit. The additional
electrode, E2, is connected in parallel with E1, as shown below.
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As shown in the above figure, when the holding circuit relay is ener-
gized, contact a,, its NO contact, is closed. The electrical circuit
made through the liquid and the electrodes is then retained by E2
and E3, even when the liquid level falls below E1, as long as contact
ao is closed.

When the liquid level falls below E2, the circuit made through the
electrode circuit opens, which de-energizes relay X, thus closing
the NC contact of X.

Operating as simply as it does, possible applications of the Float-
less Level Controller are virtually endless. Not only liquid level con-
trol is possible, but such applications as leakage detection, object
size discrimination, and many other problems may be solved by one
of the reliable 61F Floatless Level Controllers.
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Model Selection

m Basic Configuration of 61F Conductive Level Controller
To use a 61F Conductive Level Controller, the 61F itself, Electrode Holders, and Electrodes are required.

—— Select from the capability, function, and size to suit the application.
61F
L—— Refer to the following Controller selection guidelines.

Basic configuration - e
Select from the characteristics, application examples, and shape.

Electrode Holders
Electrodes

— Refer to page 66 for cautions about the Electrode Holders.

—— Select according to operating conditions and shape.

—— Refer to pages 65 to 67 for cautions about the Electrodes.

LED Indicator
Convenient for maintenance and checking operations

61F Controller
Cermet wire is used in the transformer to prevent
accidents by short-circuiting.

Relay Unit
Incorporates a transistor-based control circuit and output relay. One to
five Relay Units are used, depending on the application.

Electrode Holder/Electrodes
Many materials, sensitivities and mounting variations are available.

Water

supply
source

M: Electrical Motor
P: Fluid Pump

1 [

7

Ordering Information
m 61F Controller Selection Guide by Installation Method

Plug-in Model
Standard Model Compact Plug-in Model

*  When there is sufficient mounting space. *  When using socket mounting.
*  When monitoring operation through LEDs.
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m 61F Controller Selection Guide by Application

Iltem G G1
Automatic water supply and drainage control Automatic water Automatic water
supply (idling supply (abnormal
prevention) shortage alarm)
Function Automatic pump Water supply Water drainage Water supply Water tank Water supply, Water tank
operation o = Pump =
(constant water OUF?P ON Pump Pump
leVel) Pump OFF OFF
Pump QFF Pump Pump
ON G ON ON
Water level — Water supply Water tank
indication source
abnormal alarm
Pump OFF
tang fox ot
L Joge
Oy
Appearance Compact Plug-in Model
Standard Model Standard Model Plug-in Model
©
&I
61F-GP-N
(Pages 18 to 20, 53)
[s]
61F-G 61F-G1 61F-G1P
(Pages 6 to 10, 52) (Pages 6 to 8, 11 to 12, 52) (Pages 25 to 28, 54)
61F-GP-N8
(Pages 21 to 24, 53)
Iltem G2 G3
Automatic water supply and drainage control Automatic water supply and
(abnormal water increase alarm) drainage control (abnormal
filling/shortage alarm)
Function Automatic pump Water supply Water drainage Water supply Water drainage
operation =
(constant water Pump Pump Pump Pump
level) OFF ON OFF ON
Pum Pump Pump Pump
ON P OFF ON OFF
Water level
Mg ® ®
indication oL u1 er .@1
| PF: Full
abnormal alarm &
o 15
Appearance Standard Model Plug-in Model Standard Model
61F-G2P
61F-G2 (Pages 25 to 26, 29, 30, 54) 61F-G3
(Pages 6 to 8, 13, 52) (Pages 6 to 8, 14, 53)
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Item G4 | Alternative
Water source level indication, Liquid level indication and alarm operation of two
prevention of pump idling due pumps

to water shortage, automatic
water supply control, and
indication of water level in tank

@ omron
GEIT | S8

61F-G4
(Pages 6 to 8, 15, 53)

Function Automatic pump Elevated wate;vt;ank o —
H [ater

operation supply Water sunph
(constant water R
level) |

Pump

ON

Pump
OFF
Water level Elevated water tank
indication
abnormal alarm Water supply souse
Full

1

Upper

limit

. Shon
¥ooe
Lower
limit
Appearance Standard Model

Standard Model Plug-in Model

61F-IP
61F- (Pages 25 to 26, 31, 54)

(Pages 6, 17, 52)

Compact plug-in Model

61F-APN2
(Pages 34 to 43, 54)

Related Products

Relay Unit for standard
models (Page 8)

@ OMRON
61F-11
RELAY UNIT

Surge Suppressor Unit (for
protecting against induced
voltage) (Pages 44, 54)

61F-WLA Water
Leakage Alarm
(Pages 68 to 71)

61F-GPN-V50 Water
Leakage Detector
(Pages 68 to 71)
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m Accessories
Electrode Holders
Applications | General Applications Liquid with low | Applications Applications Applications Applications
applications where only a specific where high where high where high where
such as water | small space is | resistance mounting temperature/ corrosion distance to the
supply lines available strength is high pressure | resistance is water surface
required conditions are | required is long
severe
Models PS-3S/-4S/-56S | PS-31 BF-1 BF-3/-4/-5 BS-1 BS-1T PH-1/-2
(Two-wire
models are
also
available.)
Appearance A )

} /”y /@M SuS iy
Hastelloy PH-1
titanium

Electrodes

Sets of Electrodes, connecting nuts, lock nuts, and spring washers are available. When ordering individual parts, refer to page 45.

(for PS electrode holders)

Applications | Purified city water, Purified city water, Sodium hydroxide, Sea water, ammonia | Acetic acid, dilute
industrial water, industrial water, acetic acid, dilute water, nitric acid sulfuric acid,
sewage sewage, dilute sulfuric acid, dilute sea water

alkaline solution hydrochloric acid

Models F03-60-SUS201 F03-60-SUS316 F03-60 HAS B F03-60 HAS C F03-60 Titanium

Others
Iltem Model
Protective Cover F03-11
(for PS or BF electrode holders)
Spring Clamp F03-12

Electrode Separators (for preventing long electrodes from
contacting with each other)

oy gy r

F03-14 1P (for 1 pole)
F03-14 3P (for 3 poles)
F03-14 5P (for 5 poles)
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Specifications

m Standard Models

Specifications

ltems General-purpose | High-tempera- | Long-distance | High-sensitiv- | Low-sensitiv- Two-wire
Controller ture Controller Controllers ity Controllers | ity Controller Controller
61F-] (TDL) 61F-CJT 61F-(JL 2KM 61F-CJH 61F-(ID 61F-CJR
(see note (see note 1) (for 2 km) (see note 1) (see note 1) (see note 1)
1and 2) 61F-(]L 4KM
(for 4 km)

(see note 1)

Controlling materials
and operating

For control of or-
dinary purified

For control of
ordinary puri-

For control of
ordinary puri-

For control of
liquids with high

For control of
liquids with low

For control of
ordinary puri-

conditions water or sewage | fied water or fied water in specific resis- specific resis- fied water or
water sewage water cases where tance suchas |tance suchas | sewage water
in cases where | the distance distilled water salt water, sew- | used in com-
the ambient between sew- age water, acid | bination with
temperature is | age pumps and chemicals, al- Two-wire Elec-
high. water tanks or kali chemicals | trode Holder
between receiv- (incorporating a
er tanks and resistor of
supply tanks is 6.8 kQ)
long or where
remote control
is required.
Supply voltage 100, 110, 120, 200, 220, 230 or 240 VAC; 50/60 Hz

Operating voltage
range

85% to 110% of rated voltage

Interelectrode 8 VAC 24 VAC 8 VAC
voltage
Interelectrode Approx. 1 mA AC max.
current
Power consumption | Approx. 3.2 VA max. (One unit)
Interelectrode 0 to approx. 4 kQ | 0 to approx. 0 to approx. Approx. 15 kQ | 0 to approx. 0 to approx. 1.1
operate resistance 5kQ 1.8 kQ (for to 70 kQ 1.8 kQ ke
2 km) (see note 5)
0 to approx.
0.7 kQ (for
4 km)
Interelectrode Approx. 15 k to Approx. 15 kto |4 kto « Q (for | Approx. 300 k Approx. 5kto | Approx. 15 k to
release resistance © Q © Q 2 km) to © Q © Q © Q
25kto ©» Q
(for 4 km)
Cable length 1 km max. 600 m max. 2 km max. 50 m max. 1 km max. 800 m max.
(see note 3) 4 km max.

Control output

2 A, 220 VAC (Inductive load: cos¢ = 0.4)
5 A, 220 VAC (Resistive load)

Ambient temperature

Operating: -10°C to 55°C (-10°C to 70°C for 61F-[IT)

Ambient humidity

Operating: 45% to 85% RH

Insulation resistance
(see note 4)

100 MQ min. (at 500 VDC)

Dielectric strength
(see note 4)

2000 VAC, 50/60 Hz for 1 min.

Electrical:

Life expectancy 500,000 operations min.

Mechanical:5,000,000 operations min.
Note: 1. The [ in the model name represents G, G1, G2, G3, G4, and .
2. The suffix “TDL” attached to the model name represents models designed for tropical regions (storage humidity of 45 to 90% RH).

3. The length when using completely-insulated, 600-V, 3-conductor (0.75 mm?) cabtire cables. Usable cable lengths will become
shorter as the cable diameter or number of conductors becomes larger.

4. Theinsulationresistance and dielectric strength indicate values between power terminals and Electrode terminals, between power
terminals and contact terminals, and between Electrode terminals and contact terminals.

5. Possible to use with 15 kQ or less, however, this may cause reset failure.
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Internal Circuit Diagrams

The schematic diagrams shown below typify the internal connections of the various 61F models. The designations Ta, Tb, and Tc (sometimes
referred to collectively as “U”) may occur more than once in a product, however, the “a” terminal is always an NO contact, a “b” terminalis an NC
contact, and the “c” terminal is the common terminal.

61F-G

oV

S24V

61F-11
Relay Unit

b
41 1

Ta Tc

So S1 Sz Es

61F-GH
(See note.)

61F-GT

[AY%

200, 220
or240V

S24V

61F-11T
Relay Unit

[AY%

200, 220
or240V

Ta Tc

61F-GL

61F-GR

ov

200, 220
or240v Gl 8V
Pu

© ©
Ta To To

=]

!

Eq
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Note:

water present across the Electrodes.
Also, the terminal connections of those Controllers provided with LED indicators differ from those which have no indicators.

61F-11 Relay Units

The 61F-11H relay de-energizes when there is water present across the Electrodes, whereas the 61F relay energizes when there is

Item 61F-11 61F-11T 61F-11L 61F-11H 61F-11D 61F-11R
Interchangeable with | --- Provided Provided Not provided Provided Not provided
general-purpose
model (61F-11)

Color of band on Red Yellow Blue Black Green

name plate

61F-11 61F-11T 61F-11L

S S E s s s
Jav 24V | 24V , 24 J 8V |24V | 2av
Tr 5 Tr2 'y Tro Try [fz x
Yy
EQLaE 51 191,

I_l

I_l

5@

f’*

I_l

f’*

Tb, Tap Top Tby Tap Tby Toy Tap Tez Ty
61F-11H Try 61F-11D 61F-11R
(see note)
S S E S E S
J24V 24V | 24 , 24V JBV 24V | 24V
5 112 = Tra ™3 T =
A A
51913 5] H191%,

I_l

j‘x

I_l

gg]@ @O é—y

Ta, Tb, Te, Toq Tby  Tay To, Tap Tep Tby Toy Tap Tep Tby
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Connections
61F-G
Automatic Water Supply and Drainage Control

1. Water Supply 2. Drainage
Water supply Water drainage
pump OFF | |~ (U mdicator o ell ';ur;pfo(Nu indicator ON)
Pump ON - - (U indicator OFF) - - - - (Uindicator OFF)
Eo =)
Es B3 pumporr
* Connect electromagnetic switch coil terminal A to Tb. * Connect the electromagnetic switch coil terminal A to Ta.
* The pump stops (indicator ON) when the water level reaches E1 * The pump starts (indicator ON) when the water level reaches E1
and starts (indicator OFF) when the water level drops below E2. and stops (indicator OFF) when the water level drops below E2.
200-VAC power supply 61F-G
RST [ ov Transformer )
100 V
MCCB ) ) ) 200 V
Ta
— !
L , So 631 Sz OEa y

: J K (sge note 1)

I A 1«

Rated voltage: =

S0-S1: 100 or 110 or 120 VAC

_ﬁ 4| ']'Lﬁb 1A S0-S2: 200 or 220 or 240 VAC

Electromagnetic switch
Water tank
. J L PS-3S
Sto|
w333 S B
E;
Water supply source 2

_

( Dw

T

Note: 1. The diagram shows the connections for the water supply. When draining, change the connection from terminal Tb to terminal Ta.
2. Be sure to ground terminal E3.
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61F-GR

Two-wire Automatic Water Supply and Drainage Control
1. Water Supply

Water supply
Pump OFFA E, - - (Uindicator ON)
Pump ON - - (U indicator OFF)

2
Es
® Connect electromagnetic switch coil terminal A to Tb.

® The pump stops (indicator ON) when the water level reaches E1
and starts (indicator OFF) when the water level drops below E2.

2. Drainage
Water drainage

- - - - (Uindicator ON)
Pump ON

- - - - (Uindicator OFF)

Pump OFF

® Connect the electromagnetic switch coil terminal A to Ta.

® The pump starts (indicator ON) when the water level reaches E1
and stops (indicator OFF) when the water level drops below E2.

Note: 1. The two-wire models require two cables for connecting
the 61F-GR and electrode holders and three electrodes.
2. The electrode holders must be special ones for two-wire
models. (The resistance R is built into the electrode
holder for the two-wire models.)
61F-GR
200-VAC power supply
RST f ov Transformer )
100 V
200 V
MccB | o) o) o)
Ta
— !
L , So S1 Sz OEa y

/] < (Sege note

.
/ Rated voltage:

Electromagnetic switch

A S0-S1: 100 or 110 or 120 VAC
B 4| _]_ Lﬁb ] S0-S2: 200 or 220 or 240 VAC

Water tank

in

L| PS-3SR

I'JR

THR| 1] :||

( Dw

Water supply source

|

Note:
2. Be sure to ground terminal E3.

Stop
Start

E4

E2

T

1. The diagram shows the connections for the water supply. When draining, change the connection from terminal Tb to terminal Ta.
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Application 1: Automatic Water Supply Control with Pump Idling Prevention

Water tank

_ _ _(Uq indicator ON)
Ei

The pump stops (U2 indicator ON) when the water level reaches
E1 and the pump starts (U2 indicator OFF) when the water level
in the tank drops below E2.

When the level of the water supply source drops below E2’, the
pump stops (U1 indicator OFF). Pumpidlingis prevented and the

4 &5| 7 ~(Uy indicator OFF)
Short alarm sounds.
age E3
Insert a pushbutton switch (NO contact) between E1’ and E3 as
{5} shown by the dotted line. When starting the pump or after
Water supply recovering from a power failure, if the water supply source level
Water | S0Urce has not yet reached E1’, press the pushbutton switch to start the
supply pump by momentarily short-circuiting E1’ and E3. When the
pump stops during normal operation subsequent to an alarm
- - - (Uzindicator ON) issued for a low water level (e.g., the water level does not reach
Pump OFF | = & E2’), do not press the pushbutton switch.
Pump ON . - - (Upindicator OFF)
2|
Ea
61F-G1
200-VAC power supply ¢~ Transfo N\
RST ov U
100V
Uz
by by b 200V
woce [ 0)2) 0) o
Uy
Uz
© So Tém 0T<:2 byl
1]
.
k Qs, Q| O Q| O%
Alarm Push-
button
F - - - - - - switch
Rated voltage: r)
_} * _] I }_ S0-81: 100 or 110 or 120 |_
S0-S2: 200 or 220 or 240 9
switch J__* ‘ 11
I 1 g PS38
THR| 11 :|| Water tank I
Water supply E:
source o L ._ -
E{

81—

Note: Be sure to ground terminal E3.

~

T



61F-G[] OMmRON 61F-G[]

61F-G1
Application 2: Automatic Water Supply Control with Abnormal Water Shortage Alarm
Water supply  "Vater tank * The pump stops (U2 indicator ON) when the water level reaches
_ E1 and starts (U2 indicator OFF) when the water level drops
Pump OFF & -~ - (Uz indicator ON) below E2.
| * [fthe water level drops below E4 for any reason, the pump stops
Pump ON L _ (Ug indicator OFF) (U1 indicator OFF) and the alarm sounds.
E.
QE - - (Uq indicator OFF) ® Insert a pushbutton switch (NO contact) between E3 and E4.
33’ l 4E When starting the pump or after recovering from a power failure,
Shortage ° if the water level has not yet reached E4, press the pushbutton

switch to start the pump by short-circuiting E3 and E4. If the
pump stops upon releasing the pushbutton switch, keep
pressing the pushbutton switch.

61F-G1

200-VAC power supply £
ov
100 V
200V

RS T

Mces | o) o) o)

E1’
(Ea)

B * 9 Lﬂﬁj' *-: Pushbutton

switch
1

Electromagnetic
switch - -
Rated voltage: © :
S0-S1: 100 or 110 or 120 VAC rrr - -

S0-S2: 200 or 220 or 240 VAC . ! L PS-4S

E4
2

EE4
— J.

Water tank

THR| 11 ]|

Water supply source

| .

( »M-R

7

Note: Be sure to ground terminal E3.
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61F-G2

Automatic Drainage Control and Water Supply with Abnormal Water Increase Alarm

1. Drainage

Water drainage
(U4 indicator ON)
(Us indicator ON)

Pump ON
_ _ (Uzindicator OFF)

Ej) " Pump OFF
Es

Connect the electromagnetic switch terminal (T phase) to Ta1.

The pump starts (U2 indicator ON) when the water level reaches
E1 and stops (U2 indicator OFF) when the water level drops
below E2.

If the water level reaches E4 for any reason, the alarm sounds

2. Water Supply

Water supply

Upper {E}
limit -
- - = - (Uqindicator ON)

(Uz indicator ON)

Pump OFF

Pump ON

(Uz indicator OFF)

® Connect the electromagnetic switch terminal (T phase) to Tb1.

®* The pump starts (U2 indicator OFF) when the water level
reaches E2 and stops (U2 indicator ON) when the water level
rises to E1.

* If the water level reaches E4 for any reason, the alarm sounds

(U1 indicator ON).

200-VAC power supply oV
ST

R

(U1 indicator ON).

61F-G2 for drainage control

Transformer )

61F-11

Relay Unit Uz

MCCB | o)o) o) V2
Uzi: __Lﬁ
Os O © ©)
Taq Tc- by Tay co
1

| | !

Os| Os) Oy Orj Oe| O,
\ J

/I\ (Bee note 1‘)

Rated voltage:
7 S0752. 200 01 220 or 240 VAG
-|— }LQ.Q; ] * ]
Electromagnetic -
switch
,7 Reservoir
THR| | ]| =
Water supply PS-4S
source
a o
g E4
Ep

Note:

2. Be sure to ground terminal E3.

1. The diagram shows the connections for the water supply. When draining, change the connection from terminal Tb1 to terminal Ta1.
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61F-G3

Automatic Water Supply and Drainage Control with Abnormal Water Shortage Alarm and Water Tank Repletion

1. Water Supply

Water suppl!
Upper '}Eﬁ'
QE } timit o
E, -'- - - (Uqindic
Pump OFF - - - = (Uzindic:
Pump ON - - - - (Ysindic
N (U indic

|-

Es Lower limit

$030)

Connect electromagnetic switch coil terminal A with Tb.
The pump stops (U2 indicator ON) when the water level reaches

2. Drainage

ator ON)
ator ON)

ator OFF)
ator OFF)

E2 and starts (U2 indicator OFF) when the water level drops

below E3.

indicator turns ON and the alarm sounds (
If the water level drops below E4 for any re

If the water level rises to E1 for any reason, the upper-limit

U1 indicator ON).
ason, the lower-limit

indicator turns ON and the alarm sounds (U3 indicator OFF).

61F-G3 for water supply

© 4%

(Uy indicator ON)

Water drainage

(Uz indicator ON)
Pump ON
- - - - (Uzindicator OFF)
(Ug indicator OFF) - - - -

Pump OFF
®1F

Connect the electromagnetic switch coil terminals A with Ta.

Vo

Lowerlimit  Es

The pump starts (U2 indicator ON) when the water level reaches
E2 and stops (U2 indicator OFF) when the water level drops
below E3.

If the water level rises to E1 for any reason, the upper-limit
indicator turns ON and the alarm sounds (U1 indicator ON).

If the water level drops below E4 for any reason, the lower-limit
indicator turns ON and the alarm sounds (U3 indicator OFF).

200-VAC power supply ov  Transformer D
RST 61F-11
Relay Unit | U1
61F-11
Relay Unit | Up
61F-11
Relay Unit | Us
O
MCCB | o)o) o)
-
o Uz [
u 0
Oul O OH Ot
LH LL E: O E
@ c 2| ) 4| J
— *
Lower =
limit
Power__§ _ Power
source source
r |- | y |-Lm} Rated voltage: L ]
. S0-S1: 100 or 110 or 120 VAC L
Electromagnetic  s0-s2: 200 or 220 or 240 VAC
switch —
PS-58
Water repletion
IEEE] & :
Water tank E2
Water supply source E4 Water shortage
| - p
~H

Note:
2. Be sure to ground terminal E5.

( 'M-E

i

1. The diagram shows the connections for the water supply. When draining, change the connection from terminal Tb to terminal Ta.
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Water Source Level Indication, Prevention of Pump Idling Due to Water Shortage, Automatic Water Supply Control, and Indica-

tion of Water Level in Tank

* Insert four Electrodes in the water supply source and five .
Electrodes in the elevated water tank.

® Thelower-limitindicator for the water supply source remains ON
while the water source level is below E3 (U2 indicator OFF). ®

* When the water level rises to E2, the lower-limit indicator turns
OFF (U2 indicator ON) and the pump is ready for operation. *

® When the water level reaches E1, the upper-limit indicator turns
ON (U3 indicator ON).

® The water-shortage indicator for the elevated tank remains ON
while the water level in the elevated tank is below E7. The
indicator turns OFF (U1 indicator ON) when the water level rises
to E7.

61F-G4
-

The pump stops (U5 indicator ON) when the water level reaches
E5 and starts (U5 indicator OFF) when the water level drops
below E6.

If the water level reaches E4 for any reason, the tank repletion
indicator for the elevated tank turns ON (U4 indicator ON).

Insert a pushbutton switch (NO contact) between E2 and E8 as
shown by the dotted line. When starting the pump and after
recovering from a power failure, if the water source level has not
yetreached E2 (U2 indicator OFF), press the pushbutton switch
to start the pump by momentarily short-circuiting E2 and ES8.
When the pump stops during normal operation subsequenttoan
alarm issued for low water level (i.e., the water level has not
reached E3), do not press the pushbutton switch.

100V

200-VAC power supply
RST

mces | o)).)

— o 0
g | ¢ 4 & 8 =
© 3 3 3 =1
=N\3 3 ° 3 3
T W O Wz W) @ 62 &)
AW, BT e T S ST EE Ve8P 5 i
By 3= | 85 | 25 | B5 | 2= | 35 | 3
ofl 35 | S35 | By | Sz | &% | ST | Bg Pushbutton
[0} © oo © [OR] o [CNeR o i
wh =2 oo =5 | ws 238 08 | 2= switch
-=[-|-]- © o 1
Electromagnetic *
switch J__— ----- } |
PS-58
Rated voltage: Water tank
S0-S1: 100 or 110 or 120 VAC .
S0-52: 200 or 220 or 240 VAC Water repletion
THR | 117 OFF
Water supply PS-4S oN
source

Upper limit
ON

OFF
Lower limit

Note: 1. Be sure to ground terminal E8.

ater shortage
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m Connection with Three-phase Four-line Circuit

When supplying power from N-phase to the Controller in three-phase four-line circuit, refer to the following diagrams.
Line voltage (R-S, S-T, or R-T): 380 or 415 VAC

Phase voltage (N-R, N-S, or N-T): 220 or 240 VAC

61F-G[, 220 or 240 VAC

Water Supply

Power source

3800r415VAC N\
RS TN®* Transformer

Ex] B!
N Relay Unit
= 8V T\'
S —

|—o, Os, @LSZ o, | |
v ]

|||*—

s

Rated voltage:

t} 4| ] tﬂ_@ A S0-S2: 220 or 240 VAC
Electromagnetic switch
Water tank
.r' )
E, Stop
& Start

Water supply source Es

( DM-E

i

Note: Be sure to ground terminal E3.
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61F-l

Liquid Level Indication and Alarm

E—
OLFw= T 1T

=]

‘@' Middle

ol

200-VAC power supply

MCCB

Note: Be sure to ground terminal E3.

717 (U4 indicator ON)
} (U indicator OFF)

* When the water level drops below E2, the lower-limit indicator
turns ON and the alarm sounds (U2 indicator OFF).

* When the water level reaches E2, the alarm turns OFF and the
intermediate indicator turns ON (U2 indicator ON).

_ } (Ugindicator ON) * When the water level rises to E1, the upper-limit indicator turns
g | (Uy indicator OFF) ON and the alarm sounds (U1 indicator ON).
=3
61F-I
f Transformer )
d 61F-11 U1
RST 24V ) .
100V IF(elay Unit
61F-11
Y Relay Unit ﬁ
o 200V
)e)e)
Uy
Ug; {" ‘_’ I
é)) Tc
\
Internjediate
aprm (8) (PD) (PD) (PL <
Lower
Uppef limit limit

Rated voltage:

S0-S1: 100 or 110 or 120 VAC

S0-S2: 200 or 220 or 240 VAC

PS-3S
C Upper alarm
Water tank Eq Intermediate
=} Lower alarm
Water supply source Es
| -
P



61F-GP-N[] OMmRON 61F-GP-N[]

m Compact Plug-in Models (11-pin Type)

Specifications

Item General-pur- High-tempera- | Long-distance | High-sensitiv- | Low-sensitiv- Two-wire
pose ture Controller Controllers ity Controller ity Controller Controller
Controller 61F-GP-NT 61F-GP-NL | 61F-GP-NH | 61F-GP-ND | 61F-GP-NR
61F-GP-N 2KM (for 2 km) (see note 1)
61F-GP-NL

4KM (for 4 km)

Controlling materials
and operating

For control of
ordinary purified

For control of
ordinary purified

For control of
ordinary purified

For control of
liquids with high

For control of
liquids with low

For control of
ordinary purified

conditions water or sew- water or sewage | water in cases | specific resis- specific resis- water or sew-
age water where operating | where the dis- tance such as tance such as age water used
ambient temper- | tance between distilled water salt water, sew- | in combination
ature is high. sewage pumps age water, acid | with Two-wire
and water tanks chemicals, alka- | Electrode
or between re- li chemicals Holder (incorpo-
ceiver tanks and rating a resistor
supply tanks is of 6.8 kQ)
long or where
remote control
is required.
Supply voltage 24,100, 110, 120, 200, 220, 230 or 240 VAC; 50/60 Hz

Operating voltage
range

85% to 110% of rated voltage

Interelectrode 8 VAC
voltage
Interelectrode Approx. 1 mA AC max. Approx. Approx. 1 mA AC max.
current 0.12mA AC
max.

Power consumption

Approx. 3.2 VA max.

Interelectrode 0 to approx. 0 to approx. 0 to approx. Approx. 10 kQ | O to approx. 0to
operate resistance 4 kQ 4 kQ 1.3 kQ (for to approx. 1.3 kQ approx. 2 kQ
2 km) 40 kQ
0 to approx. (see note 4)
0.5 k< (for
4 km)
Interelectrode Approx. 15 kto | Approx. 1I5kto |4 kto « Q (for | Approx. 100 k Approx. 4 k to Approx. 15 k to
release resistance o Q o Q 2 km) to o Q o Q o Q
0.5kto © Q
(for 4 km)
Response time Operate: 80 ms max.
Release: 160 ms max.
Cable length 1 km max. 600 m max. 2 km max. 50 m max. 1 km max. 800 m max.
(see note 2) 4 km max.

Control output

1 A, 250 VAC (Inductive load: cos¢ = 0.4)
3 A, 250 VAC (Resistive load)

Ambient temperature

Operating: -10°C to 55°C (-10°C to 70°C for high-temperature controller)

Ambient humidity

Operating: 45% to 85% RH

Insulation resistance
(see note 3)

100 MQ min. (at 500 VDC)

Dielectric strength
(see note 3)

2000 VAC, 50/60 Hz for 1 min.

Life expectancy

Electrical:

100,000 operations min.

Mechanical:5,000,000 operations min.

Note: 1.

N8HY energizes when there is water present across the Electrodes.
2. The length when using completely-insulated, 600-V, 3-conductor (0.75 mm?) cabtire cables. Usable cable lengths will become

shorter as the cable diameter or number of conductors becomes larger.

The relay in the 61F-GP-NH de-energizes when there is water present across the Electrodes, whereas the relay in the 61F-GP-

3. Theinsulationresistance and dielectric strength indicate values between power terminals and Electrode terminals, between power

terminals and contact terminals, and between Electrode terminals and contact terminals.

4. Possible to use with 10 kQ or less, however, this may cause reset failure.



61F-GP-N[| OomRrRoN 61F-GP-N[]

Internal Circuit Diagrams
61F-GP-N/-NT/-NL/-ND 61F-GP-NH 61F-GP-NR

Power supply Power supply Power supply

Control circuit

naaaRY!

Sy S Es E{ Tay Tcy Tby Tap Tcp Thy Sy S =) Eiy Ta; Tey Thby Tap Tecp Thp Sy Sy Es Eq Ta; Tcy Thby

Note: When applying a self-holding circuit, short between terminals 5 and 6 and use terminal 7 as Eo.

Connections
61F-GP-N

Automatic Water Supply and Drainage Control

1. Water Supply 2. Drainage
Water supply Water drainage
Pump OFF | E] - - Indicator ON = - F:m;pfONIndicator ON
Pump ON - - Indicator OFF - - - - Indicator OFF
=) = =
Es Es Pump OFF

* Connect electromagnetic switch coil terminal A to terminal 1. * Connect the electromagnetic switch coil terminal to terminal 11.

® The pump stops when the water level reaches E1 (indicator ON)

» * Pump starts when the water level reaches E1 (indicator ON) and
and starts when the water level drops below E2 (indicator OFF).

stops when the water level drops below E2 (indicator OFF).

200-VAC power supply r61 F-GP-N [

RS'||' 9 @Q 6 @ '
99 s i ©O=

24v| Control circuit U

& sv
200V
V]

3 ° 9

o~ @ ()
\, J
- | (See note 1

| ZAN below.)
W (Seenote2 [
i + ﬂ 'l' 1 Contactor below) =
| Jd :|| THR
Water tank PS-38
[ |
Water supply source h ] Stop
| - E Start

Eg 2
M P b T
 sdmEEE =

0
Note: 1. The diagram shows the connections for the water supply. When draining, change the connection from terminal 1 to terminal 11.
2. Be sure to ground terminal 4.



61F-GP-N[] OMmRON 61F-GP-N[ ]

m Connection with Three-phase Four-line Circuit

When supplying power from N-phase to the Controller in three-phase four-line circuit, refer to the following diagrams.
Line voltage (R-S, S-T, or R-T): 380 or 415 VAC

Phase voltage (N-R, N-S, or N-T): 220 or 240 VAC

61F-GP-N[J 220 or 240 VAC

61F-GP-N
( \
(® 6 (o
] | G
Power source
380 or 415 VAC
RS TNG* Control circuit U
220 or
Source voltage:
between 3 and 9 240\/ U
3
o~ @ O @
J
}‘I ] i Ar + I(Seenme1)
Electromagnetic switch
*
lrI 0 Sto = (See note 2)
Water E4 P

Start

i

Note: 1. The diagram shows the connections for the water supply. When draining, change the connection from terminal 1 to terminal 11.
2. Be sure to ground terminal 4.

tank
Water supply source

M

—’-

i



61F-GP-N8[ ] OMmRON 61F-GP-N8[]
m Compact Plug-in Models (8-pin Type)
Specifications
Item General-pur- Long-distance | High-sensitivity | Low-sensitivity Two-wire Variable
pose Controller Controllers Controllers Controller Controller Sensitivity
61F-GP-N8 61F-GP-NSL | 61F-GP-N8H | 61F-GP-N8D | 61F-GP-N8R Controller
61F-GP-N8Y 2KM (for 2 km) | 61F-GP-N8HY 61F-GP-N8-V50
(see note 1) 61F-GP-N8SL (see note 1)
4KM (for 4 km)
Controlling For control of or- | For control of or- | For control of lig- | For control of lig- | For control of or- | For control of
materials and dinary purified dinary purified uids with high uids with low dinary purified cases where
operating water or sewage | water in cases specific resis- specific resis- water or sewage | variable sensitiv-
conditions water where the dis- tance such as tance such as water used in ity control is re-
tance between distilled water salt water, sew- | combination with | quired such as
sewage pumps age water, acid Two-wire Elec- detection of froth
and water tanks chemicals, alkali | trode Holder (in- | on the surface of
or between re- chemicals corporating a re- | a liquid, control
ceiver tanks and sistor of 6.8 kQ2) | of soil moisture
supply tanks is content, or
long or where re- detection of de-
mote control is gree of water
required. pollution
Supply voltage |24, 100, 110, 120, 200, 220, 230 or 240 VAC; 50/60 Hz 24,110, 220 or
240 VAG;
50/60 Hz
Operating 85% to 110% of rated voltage
voltage range
Interelectrode 8 VAC 24 VAC 8 VAC 24 VAC
voltage
Interelectrode Approx. 1 mA AC max. Approx. Approx. 1 mA AC max. Approx. 3 mA
current 0.4 mAAC max. AC max.
Power Approx. 3.5 VA max.
consumption
Interelectrode 0 to approx. 0 to 1.3 kQ (for Approx. 15 kQ to | 0 to approx. 0 to approx. 0 to 50 kQ
operate 4 kQ 2 km) approx. 70 kQ 1.3 kQ 2kQ (Variable)
resistance 0 to 0.5 kQ (for (see note 4)
4 km)
Interelectrode Approx. 1I5kto |4 kto © Q Approx. 300 k to | Approx. 4 k to Approx. 15 kto | Operating
release o Q (for 2 km) o Q o Q o Q resistance
resistance 0.5kto » Q +50 kQ max.
(for 4 km)
Response time Operate: 80 ms max.
Release: 160 ms max.
Cable length 1 km max. 2 km max. 50 m max. 1 km max. 800 m max. 50 m max.
(see note 2) 4 km max.

Control output

1 A, 250 VAC (Inductive load: cos¢ = 0.4)
3 A, 250 VAC (Resistive load)

(see note 3)

Ambient Operating: -10°C to 55°C
temperature

Ambient Operating: 45% to 85% RH
humidity

Insulation 100 MQ min. (at 500 VDC)
resistance

Dielectric
strength
(see note 3)

2000 VAC, 50/60 Hz for 1 min.

Life expectancy

Electrical:

100,000 operations min.
Mechanical:5,000,000 operations min.

Note: 1

61F-GP-N8HY energizes when there is water present across the Electrodes.

2. The length when using completely-insulated, 600-V, 3-conductor (0.75 mm?) cabtire cables. Usable cable lengths will become
shorter as the cable diameter or number of conductors becomes larger.

3. Theinsulationresistance and dielectric strength indicate values between power terminals and Electrode terminals, between power
terminals and contact terminals, and between Electrode terminals and contact terminals.

4. Possible to use with 10 kQ or less, however, this may cause reset failure.

. The relay in the 61F-GP-N8H/-N8Y de-energizes when there is water present across the Electrodes, whereas the relay in the



61F-GP-N8[ | OmROoN 61F-GP-N8[ |

Internal Circuit Diagrams

61F-GP-N8/-N8L/-N8D/-N8HY 61F-GP-N8H 61F-GP-N8R
Power supply Power supply Power supply

ngl Control circuit |

8V (see note)

t@ @g

Es E2 E1 Ta Te ™ g5, 55 E3 Ez E1 Ta Tc 6 So St

P!

Ta T¢c Tb

Note: 24V for the 61F-GP-N8HY.

61F-GP-N8Y 61F-GP-N8-V50
Power supply Power supply

So S1 Es Ez E1 Ta Tc Tb So S1 Eas E2 E1 Ta Tc Tb



61F-GP-N8[] OomRrRoN 61F-GP-N8[ ]

Connections
61F-GP-N8

Automatic Water Supply and Drainage Control
1. Water Supply

Water supply
Pump OFF I E] - - Indicator ON
Pump ON - - Indicator OFF
Ep
=]

® Connect electromagnetic switch coil terminal A to terminal 2.

® The pump stops when the water level reaches E1 (indicator ON)
and starts when the water level drops below E2 (indicator OFF).

200-VAC power supply 61F-GP-N8

RST

2. Drainage

Water drainage

- - - - Indicator ON

Et Pump ON

- - - - Indicator OFF
Eo

E3 Pump OFF

¢ Connectthe electromagnetic switch coil terminal A to terminal 3.

® The pump starts when the water level reaches E1 (indicator ON)
and stops when the water level drops below E2 (indicator OFF).

r

).) o)| mcos

(See note 1\
below.) 7N

Reservoir B

L
‘jal ,] IJ’W Contactor (See note 2 —
below.)
| 11 :|| THR Stop
Water tank

7

Note: 1. The diagram shows the connections for the water supply. When draining, change the connection from terminal 2 to terminal 3.

2. The ground terminal must be grounded.



61F-GP-N8[ | OmROoN 61F-GP-N8[ |

m Connection with Three-phase Four-line Circuit

When supplying power from N-phase to the Controller in three-phase four-line circuit, refer to the following diagrams.
Line voltage (R-S, S-T, or R-T): 380 or 415 VAC

Phase voltage (N-R, N-S, or N-T): 220 or 240 VAC

61F-GP-N8[], 220 or 240 VAC

Power source
380 to 415 VAC

R S TN*

Control
circuit

[

5
41}

Electromagnetic switch

Water tank

Water supply source
-

M

b

Note: Be sure to ground terminal 1.
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61F-G[ P

61F-GLIP

® Plug-in Models
Specifications

Item

General-purpose
Controller

61F-G1P
61F-G2P
61F-IP

Long-distance
Controllers

61F-G1PL

61F-G2PL
61F-IPL

(see note 2)

High-sensitivity
Controllers
61F-G1PH
61F-G2PH
61f-IPH
(see note 1)

Low-sensitivity
Controller
61F-G1PD

61F-G2PD
61F-IPD

Controlling materials
and operating

For control of ordinary
purified water or sewage

For control of ordinary
purified water in cases

For control of liquids with
high specific resistance

For control of liquids with
low specific resistance

conditions water where the distance be- such as distilled water such as salt water, sew-
tween sewage pumps age water, acid chemi-
and water tanks or be- cals, alkali chemicals
tween receiver tanks
and supply tanks is long
or where remote control
is required.

Supply voltage 100, 110, 120, 200, 220, 230 or 240 VAC; 50/60 Hz

Operating voltage range | 85% to 110% of rated voltage

Interelectrode voltage 8 VAC 24 VAC 8 VAC

Interelectrode current Approx. 1 mA AC max. Approx. Approx. 1.2 mA AC max.

0.4 mA AC max.

Power consumption

Approx. 6.4 VA max.

Interelectrode operate
resistance

0 to approx. 4 kQ

0 to 1.8 kQ (for 2 km)
0to 0.7 kQ (for 4 km)

Approx. 15 kQ to
approx. 70 kQ
(see note 5)

0 to approx. 1.8 kQ

Interelectrode release
resistance

Approx. 15 kto «» Q

4 kto » Q (for 2 km)
2.5kto « Q (for 4 km)

Approx. 300 k to © Q

Approx. 5 kto «© Q

Response time

Operate: 80 ms max.
Release: 160 ms max.

Cable length
(see note 3)

1 km max.

2 km max.
4 km max.

50 m max.

1 km max.

Control output

2 A, 200 VAC (Inductive load: cos¢ = 0.4)
5 A, 200 VAC (Resistive load)

Ambient temperature
Ambient humidity

Insulation resistance
(see note 4)

Dielectric strength
(see note 4)

Life expectancy

Operating: -10°C to 55°C
Operating: 45% to 85% RH
100 MQ min. (at 500 VDC)

2000 VAC, 50/60 Hz for 1 min.

Electrical: 500,000 operations min.
Mechanical:5,000,000 operations min.

Note: 1. The relay in the 61F-G1H/-G2H/-IPH de-energizes when there is water present across the Electrodes, whereas the relay in the

61F-GP-N8HY energizes when there is water present across the Electrodes.
2. Models are available for 2 km and 4 km.

3. The length when using completely-insulated, 600-V, 3-conductor (0.75 mm?) cabtire cables. Usable cable lengths will become
shorter as the cable diameter or number of conductors becomes larger.

4. Theinsulation resistance and dielectric strength indicate values between power terminals and Electrode terminals, between power
terminals and contact terminals, and between Electrode terminals and contact terminals.

5. Possible to use with 15 kQ or less, however, this may cause reset failure.
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Internal Circuit Diagrams
61F-G1P/-G1PL/-G1PD 61 F-G1PH

CNCECRoNCRCNe
£ o%

61F-G2P/-G2PL/-G2PD
@@%@ U2©¥@@@Qé@@

: Control circuit
Power

supply

o

61F-G2PH

ONORCRCNONONE



61F-G[ P

OomRrRoN

61F-GLIP

Connections

61F-G1P

Application 1: Automatic Water Supply Control with Pump Idling Prevention

Water tank

200-VAC power supply
RST

® The pump stops when the water level reaches E1 and the pump
starts when the water level in the tank drops below E2.

* When the level of water supply source drops below E2’, the
pump stops. Pumping idling is prevented and the alarm sounds.

* Insert a pushbutton switch (NO contact) between 11 and 15 as
shown by the dotted line below. When starting the pump and
after recovering from a power failure, if the water supply source
level has not yet reached E1’, press the pushbutton switch to
start the pump by momentarily short-circuiting E1’ and E3. When
the pump stops during normal operation subsequent to an alarm
issued for a low water level, do not press the pushbutton switch.

Water supply
Water  SoUrce
supply
Pump
OFF 5
Pump
ON £y
Ea
61F-G1P Alarm
®

—

MCCB

24,

i
Control

Control] U
circuit

circuit | U2

24
)gsv U | Uy
Q15 Q1001 Q11 ;"’)

]

Electromagnetic
switch

Pushbutton switch
1

4 | PS-3

Note: Be sure to ground terminal 15.

S source
o i |

Ey

Eo’

Water supply

Water tank

—~IH




61F-GL P OmROoN 61F-G[ IP

61F-G1P
Application 2: Automatic Water Supply Control with Abnormal Water Shortage Alarm
Water supply  'Vater tank . * The pump stops when the water level reaches E1 and starts
Water drainage when the water level drops below E2.
Pump OFF§ ¢ * Ifthe water level drops below E4 for any reason, the pump stops
and the alarm sounds.
Pump ON E, * Insert a pushbutton switch (NO contact) between 11 and 15.
{?} ‘ Eq ® When starting the pump and after recovering from a power
Shortage Es failure, if the water level has not yet reached E4, press the
pushbutton switch to start the pump by short-circuiting E3 and
E4.

® If the pump stops upon release of the pushbutton switch, keep
pressing the pushbutton switch.

200-VAC power supply ]
RS T 61F-G1P | Alarm |
f 14@»6? 5(? 29 40 30 )
o Uy
Control | U
MceB | o) o) o) *Y Girouit
22v| Control
circuit | U2

)gav U | Uy
o
| @8 Qo 01501()@1 ©141 Q2 )
I_ L Pushbutton switch
.

I E I e

= PS-4S

Electromagnetic switch
Water tank E4
Ez
THR| i :|| Water supply el Ue,
a

source
3
)

Note: Be sure to ground terminal 15.



61F-GL P OomRrRoN 61F-G[ IP

61F-G2P
Automatic Drainage Control with Abnormal Water Increase Alarm

® Connect terminal 8 to power supply terminal 9.

® The pump starts when the water level reaches E1 and stops
when the water level drops below E2.

® If the water level reaches E4 for any reason, the alarm sounds.

Alarm

®

61F-G2P [

N
w 70 49 %p o) 12%14) £C)

Transformer U1 {
Uy

Uz

200-VAC power supply
RST

)11 @2

Electromagnetic
switch

@]

THR| ]]]|

| Reservoir

S-4S
Water supply

rC 5 f| source

1

Note: Be sure to ground terminal 15.



61F-GL P OmROoN 61F-G[ IP

61F-G2P

Application 2: Water Supply
Water supply * Connect the terminal 6 to terminal 9 (power supply line).

— Upper .
R fimit {e} ® The pump starts when the water level reaches E2, and stops
Es when the water level rises to E1.

E, ~ ~ "Pump OFF
* |fthe water level reaches E4 for any reason, the alarm sounds.
_ Pump ON
Ex
3
61F-GoP
200-VAC power supply ~

RST

)) )| mccs

\
—
i } 4| -]_W- Contactor
| 19 :Il THR Water tank PS-4S

Reservoir E3
o — . i

Note: Be sure to ground terminal 15.




61F-IP[] OomRrRoN 61F-IPL]

61F-IP

Liquid Level Indication and Alarm

5@’”""” * When the water level drops below E2, the lower-limit indicator
fimit turns ON and the alarm sounds.
Eq
* When the water level reaches E2, the indicator turns OFF and
{QEEMME the intermediate indicator turns ON.
* When the water level rises to E1, the upper-limit indicator turns
OLfm e ON and the alarm sounds.
Es
200-VAC power supply £ < E
wam @) @) OF @
| | 3 ] g 61F-P
& (
MCCB | o)o)s) )
. PS-3S
Water tank g 1 “ @ Upper alarm
Water supply iE Intermediate
source M E8 Eo Lower alarm
wi.P

Note: Be sure to ground terminal 15.
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61F-UHS/HSL

61F-UHS/HSL

m Ultra High-sensitivity Models

Use these models for sensing objects such as ice, high-purity distilled water, moisture, or other objects with low electrical conductivity.

Specifications

Item

High-sensitivity 61F-UHS

Variable high-sensitivity 61F-HSL

Supply voltage

100, 200, or 220 VAC; 50/60 Hz

24,100, 110, 200, or 220 VAC; 50/60 Hz

Operating voltage range

85% to 110% of rated voltage

Interelectrode voltage 24 VAC 13 VDC max.
Interelectrode current Approx. 1 mA AC max. Approx. 1 mA DC max.
Power consumption 3.2 VA max.

Interelectrode operate resistance

0 to approx. 1 MQ (see note 1)

0 to approx. 5 MQ (variable)

Interelectrode release resistance

Approx. 5 Mto « Q

Operate resistance + 2.5 MQ max.

Cable length

5 m (see note 2)

Note 3

Control output

0.3 A, 220 VAC (Inductive load: cos¢ = 0.4)
1 A, 220 VAC (Resistive load)

2 A, 220 VAC (Inductive load: cos¢ = 0.4)
5 A, 220 VAC (Resistive load)

Ambient temperature

Operating: -10°C to 55°C

Ambient humidity

Operating: 45% to 85% RH

Insulation resistance

100 MQ max. (at 500 VDC)

Dielectric strength

2,000 VAC, 50/60 Hz for 1 min

Life expectancy

Electrical: 50,000 operations min.
Mechanical: 5,000,000 operations min.

500,000 operations min.
5,000,000 operations min.

Electrical:
Mechanical:

Note: 1.
7.

Use 61F-UHS for detecting water leakage with high specific resistance. Connect a sensor cable (page 69) between terminals 1 and

2. Two Electrodes can be connected to the 61F-HSL. Use them for an alarm, not for creating a self-holding circuit.

3. The length when using completely-insulated, 600-V, 3-conductor (0.75 mm?) cabtire cables. Usable cable lengths will become
shorter as the cable diameter or number of conductors becomes larger. For more details, referto Short Wiring in Electrode Circuit on

page 65.

4. itis recommended that the cable length be kept as short as possible since the Electrode circuit current is at DC micro-current level.
Moreover, the Electrodes will corrode rapidly if the current is allowed to constantly flow between the Electrodes.
Be careful with the electrode polarity and grounding when wiring.

Internal Circuit Diagrams
61F-UHS

61F-HSL

circuit

Rectification/
smoothing

™ To each circuit

smoothing circuit

Rectification

e Relay

Level detection
Power circuit

circuit

@ Relay

[ To each circuit

smoothing circuit
Constant voltage

Rectification
circuit

0,

Ground @

=
5
o
=
]
9]
2
5
o

circuit

Surge-absorbing
circuit
Level detection

To
To ®——O)—| X/c

(o1
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61F-UHS/HSL

61F-UHS/HSL

External Circuit Diagrams (Example)

61F-HSL

61F-UHS

Power
source

Socket: 8PFA1 (track mounted)/
PLO8 (back connecting)

61F-UHS

Automatic Operation for Water Supply and Drainage
1. Water Supply

Water supply

Pump OFF § E;

Pump ON
P E

Eg

® Operation: When the water level reaches E1, the pump stops
and, when the water level reaches E2 or below, the pump starts.

Connection: Connect the contactor coil terminal to terminal 2 of

the plug-in model. (Terminal 3 is not used.)

Socket:

Power
source

8PFA (track mounted)/
PLO8 (back connecting)

2. Water Drainage
Water drainage

E Pump ON

Pump OFF

=)
=]

® Operation: When the water level reaches E1, the pump starts
and, when the water level reaches E2 or below, the pump stops.
Connection: Connect the contactor coil terminal to terminal 3 of

L]
the plug-in model. (Terminal 2 is not used.)

200-VAC power supply e
RST

).) )| mcos

TIw
-°+ 4| -l_ 7 contactor

Note: The diagram shows the connections for the water supply.
When draining, change the connection from terminal 2 to

terminal 3.

|||—

Water tank
Reservoir B—

Be sure to ground terminal 1.

PS-3S

Stop
Start

oI [ T



OmROoN 61F-APN2

61F-APN2

m 61F-APN2 Solid-state Alternate Operation Relay

When operating two pumps alternately for controlling the one-point liquid level, use the Relay in combination with 61F Controller.

61F-APN2 Compact Plug-in Model

Specifications
Ratings

Supply voltage

100, 110, 200, 220 VAC; 50/60 Hz

Operating voltage range

85% to 110% of rated voltage

Power consumption

3 VA

Contact Ratings (With G2RK Keep Relay)

Item Resistive load (cos¢ = 1) Inductive load (cos¢ = 0.4, L/R = 7 ms)
Max. load 3 A at 250 VAC 1.5 A at 250 VAC
Carry contact 3A
Max. operating current 3A
Max. switching capacity 750 VA 375 VA

Characteristics

Response time

Operate: 25 ms max.
Release: 30 ms max.

Minimum pulse width

Min. ON time: 40 ms min.
Min. OFF time: 200 ms min.

Insulation resistance

100 MQ min. at 500 VDC (between each terminal and power supply)

Dielectric strength

2,000 VAC, 50/60 Hz for 1 min (between each terminal and power supply)

Vibration resistance

10 to 55 Hz, 1-mm double amplitude

Shock resistance

10 G (approx. 98 m/s2)

Life expectancy Mechanical: 1,000,000 operations (at operating frequency of 1,800 operations/hour)
Electrical: 100,000 operations min.
(rated load)
Ambient temperature Operating: -10°C to 55°C

Ambient humidity

Operating: 45% to 85% RH

When power is applied to the input terminals 2 and 7, the power will
be transmitted through the alternate operation control circuit and
output circuit to turn ON the contacts (NO condition) between 1 and

The above operation repeats each time power is applied to the input
terminals (power application pulse response system). Refer to the
following internal circuit diagram.

3 and between 6 and 8. This state will be held by a magnetic lock
even when the power to the input terminals is turned OFF.

When power is again applied to the input terminals, the contact (NO
condition) will turn OFF and the contacts (NC condition) between 1
and 4 and between 5 and 8 will turn ON. This state will be held even
when the power to the input terminals is turned OFF.

Internal Circuit Diagram

: : c

°

©
= [OE= =
5 [oN=] >
o o9 e
=4 = =
S %o 5}
) ] 3
E 3E £
o =235 3
o <o o

G2RK (61F-APN2)
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Connect the output terminal Ta of the 61F-G[] to input terminal 2 of the 61F-APN2.

Connection

Connect the contactor coil terminal A to the switching contact terminals 3 and 4 of the 61F-APN2.
Operation of the two pumps can be displayed using the switching contact terminals 5 and 6 of the 61F-APN2.

Output contact between
1and 3 and 6 and 8

Output contact between
1and 4 and5and 8

Power supply voltage r —‘ m
between 2 and 7

200 ms min.

40 ms min.

Timing Chart of Water Supply Alternate Operation

Ta

A I

1

‘ ‘ 1

Power ‘ ‘ ‘ ‘
| |

| |

6IF-APN2 | CaPdt

o = |
a | |

Contact 1 :

Contact 2

Whenthe 61F-APN2 Alternate Operation Relay is used in combina-
tion with a 61F Controller, the output contacts of the Alternate
Operation Relay will not be switched (OFF) while the contactor is
being excited, and the contactor will not be excited (ON) at the mo-
ment when the output contacts are switched. That is, loads such as
contactors will not be directly turned ON or OFF by the actions of the
output contacts of the 61F-APN2 Alternate Operation Relay.
Instead, they will be turned ON or OFF by the actions of the 61F
Controller.

In case of water supply operation, the output contacts of the Alter-
nate Operation Relay will be switched after the normally closed con-
tacts of the 61F turn OFF upon reaching the control level, and the
output contacts will be already switched when the normally closed
contacts of the 61F turn OFF next time.

Therefore, only the continuous line current needs to be considered
astheload capacity of the 61F-APN2 and the current can be applied
up to the rated line current of 3 A.
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Connections
At 200 VAC

Water Supply (When Combined with 61F-G)

To power source T
200-VAC power source
RST

MCCB

The relay operation can be monitored if
indicators are connected as shown by

the dotted line.

61F-APN2 !

—

\
3

’g Electronic

j) CII’CI
7o
]

©

61F-G
7
ov 24 V] 6I:t1e'I:a\§1/1Unit
100V F 3
200V 8v L v
—e

*Be sure to ground terminal E3.

Note:

61F-APN2

| Contactor 1

Contactor 2

Water tank

PS-3S

Water supply resource

| -

P2

2 E1
E3
-
—1

When controlling drainage, change the connections as shown by dotted lines in the following illustration.

7
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Water Supply (When Combined with 61F-G1)

The relay operation can be monitored if
indicators are connected as shown by
the dotted line.

To power source T = - -1= = = 7
200-VA({powersource Lo, L, 61F-G1
RS T eiFapn2 7 v
( )
(s
).) o)| mccs l
l Electronic
cl)_ _? circuit
— 1
JIclelie
\ T / . J
S
(®
Alarm
o

5 } 4| _:I_ij | Contactor 1 5 |, a _| I_N\;’ Contactor 2

EEEIRG EEEIRG Water tank

. PS-3S —
Water supply source I"

I I E1’
.. m Ll .

*Be sure to ground terminal E3.
Note: The 61F-G1 is to be used only for supplying water and cannot be used for alternate operation for controlling drainage.

PS-3S

Water supply source

7
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Water Drainage (When Combined with 61F-G2)

The relay operation can be monitored if
indicators are connected as shown by
the dotted line.

To power source T = = ~!/= = = 1
'S 7N
200-VA({ power source Lo, N
RST  6iFarN2 T -
( )
(s
).) o)| mccs l
l Electronic
cl)_ _? circuit
— 1
Jicelie
. J
S

-
a '|'W' Contactor 2

i } 4| _]_ij | Contactor 1 i |,

—— PS-4S
Water supply source: I_l

Water supply source
I I EI1 E4
E;

Ea2

M1 ax uw = _J

*Be sure to ground terminal E3.
Note:

When supplying water, change the two connections as shown by dotted lines in the following illustration

61F-APN2
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Water Supply (When Combined with 61F-G3)

The relay operation can be monitored if
indicators are connected as shown by

the dotted line.

To power source T

200-VAC power source @ @

R 61F-APN2

Cf@@@
¢

) o) o)| mcos

l Electronic
_? circuit

@
\ 7
K L
r--- | Upper Upper
DFes
Alarm ind- indi-
catpr cator

Power source

- I_N\;’ Contactor 2
+a | PS-SS___*

Water tank

5 } 4| _:I_ij | Contactor 1 5

|:|:|:||THR

— [E—
Water supply source

. ].

*Be sure to ground terminal E3.
When discharging water, change the two connections as shown by dotted lines in the following illustration

E
— 1E2

Note:

61F-APN2
O
o

61F-G3
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Water Supply (When Combined with 61F-G4)

61F-G4
- ~
ov 61F-11 Us
Relay Unit
The relay operation can be monitored
if indicators are connected as shown 100V 61F-11 Yy
by the dotted line. Relay Unit
To power source T+ - =1- = = 1 11 Uy
200-VAC power supply 7> h U, Relay Unit
RsST iy |:2 1 \ ':1 ’ MK3P
B1F-APN2 . | relay 61F-11 Us
4 \ Relay Unit
(3 100V 61F-11 Us
).) o)| mccs Relay Unit
J) ﬁ 200V
Electronic

?_ _? — X Uy Us X Uy [Up X U; ] Ys U U5l
RIS AR t
| ETFTECRER T || |7

g lclcllel w][eleojoalo]ale|e]®]e
L

O CHRCHCON OIS

Shortage Lower Fullin Upper Shortage | Lower Fullin  [Upper
inelevated | limitof | elevated | limitof | in limit of | elevated [imitof A
o supply | tank supply | elevated | supply | tank  [Soorh

|_ source source | tank source

i } 4| _]_ij | Contactor 1 i |,

a | Contactor 2
PS-58
] | THR *J_

— Water tank
— [E—
Water supply source I"

(]
)

|:|:|:||THR |

E4
EgF2

Eg
M1 a uw = _J

*Be sure to ground terminal E3.

Note: The 61F-G4 is to be used only for supplying water and cannot be used alternately for controlling drainage.



61F-APN2 OomRrRoN 61F-APN2

At 220 VAC
Water Supply (When Combined with 61F-G1P)

For example, operation indication is
possible by the connection as

shown by the dotted line. Alarm
Power - - _,_y_ -5 @
source X X
:zo_yA_l(_: \ L2 1 \ |—1 ’ 61F-G1P |—
S _

NGO BEEEEEERE
§ € ¢ i i

g Electronic

[ e e
l-/15'0'\-
- 220V
(O[O[0]@] © )

Pushbutton switch

A A
SEEAME 3w ToriiEEn
*
Electromagnetic switch 1 E‘I:;:é:]o;nagnetlc = PS-3S

1 R0 11|

—
Water supply source

P1

M1
L

*Be sure to ground terminal 15.
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Water Supply (When Combined with 61F-GP-N)

For example, operation indication is

possible by the connection as

shown by the dotted line. 61F-GP-N
Power . - —y- - - |
source

s
220-VAC Loy Ly, @ 6 5
RS T 61F-APN | B
- \ =
@ @O|C =
i

switch
420 V|

j circuit
Loo A v
o6
€

l-fiﬂf\-
] —® © & )
O[OJO]G

F - - 4

g € €| Knife OV§ 24| Control circuit |
‘E Electronic 4 E 8V

] ] 1.

Electromagnetic switch 1 Electromagnetic switch 2
THR| 755 | THR PS-3S

Water tank

Water supply source Water supply source

*Be sure to ground terminal 4.
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Water Drainage (When Combined with 61F-G2P)

Power
source

220-VAC
RST

599

For example, operation indication is
possible by the connection as shown
by the dotted line.

61F-ANP2 12/

Knife
switch

1

61F-G2P

\

(s

J) fg Electronic

Q0

circuit
e npyyn

1

o0\
7]

A€o

) © ¢

(

Electromagnetic switch 1 | }

THR| 10

_—
Water supply source

] *J:_

A

4| _]_LM | Electromag-
netic switch 2

THR|]:|:||

—.

*Be sure to ground terminal 15.

E,2
M1 P1 | | | | = -J
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m 61F-03B/04B Surge Suppressor Unit
Ahigh-capacity protective device is available which protects 61F-series Floatless Level Controllers against faults arising from electrical surges
(such as indirect strokes of lightning) when the Controllers are employed in elevated water tanks or in high-altitude locations.

Specifications

Discharge start voltage 90 V =20 VDC
Impulse withstand voltage 200,000 V (1 x 40 us)
Impulse withstand current 6,000 A (1 x 40 us)

Internal Connections
61F-03B 61F-04B

Es Ez2 E; Ea E3 E2 E:

G G () ONOXOXO

® & 6 @ @ @ @

ONOX®) ONONOXD

"W
"W

Precautions

1. Mount the Surge Suppressor Unit as close to the Controller
as possible. Adequate results may not be obtained if mounted
close to the Electrode Holder.

2. When grounding the Surge Suppressor Unit in the vicinity of
the Controller, connect the ground side of the Surge
Suppressor Unit to Electrode E3, E5, or E8 (ground terminal).

7 @ @ E2 @
@ @ & Long distance
: I

! 5 N U U W
3

61F-03B

Ground

Connection Sockets
PF113A-E Track-mounted Socket
PL11 Back-connecting Socket
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m Accessories (Order Separately)
Electrode Holders

Applications

For city water and other
General-use Electrodes.
Easy-to-replace separate
versions facilitate
maintenance of

When mounting space is
limited. Special 3-pole
holder of small size and
light weight. Ideal for soft
drink vendors, etc., where

For low specific liquids.
Used for sewage, sea
water, etc., having a low
specific resistance. In
sewage use, Electrode

When secure installation
is required.

For sewage, city water
and other general use. 3-,
4-, and 5-pole models are

2. The Electrode material for PS-31 is SU

S304. (Length: 300 mm)

Electrodes. only limited space is Holders must be installed | available. In outdoor or
available. 10 to 20 cm apart from dusty locations, or
one another. For acids, locations subject to water
alkalis and sea water, splashes, adherence of
Electrode Holders may be | water, dust, dirt, or other
as much as 1 meter apart | foreign matter to the
to operate properly. Electrode insulator may
cause Controller
malfunctioning due to
leakage. Be sure to use
the Protective Cover.
Mounting style Flange Screw Flange
Insulator material | Phenol resin Ceramics
Max. temperature | 70°C max. 150°C max. (without water | 150°C max.
drips or vapor on the
surface of the Electrode
Holder)
Appearance PS-3S(R) PS-31 BF-1 Heat re
PS'4S(R) M sisting
PS-5S(R) —.— ﬂgEE 1T temp.
R
e
temp.
(see note 2)
No. of 1 |- BF-1
Electrodes '3 [ p5 35(:3SR) (see note 1) | PS-31 BF-3(-3R) (see note 2)
4 | PS-4S(-4SR) (see note 1) | --- BF-4(-4R) (see note 2)
5 | PS-5S(-5SR) (see note 1) | --- BF-5(-5R) (see note 2)
Note: 1. Those with the suffix R in their model name are for 2-wire circuits.

Applications

When resistance to high
pressure is required. Ideal
for use in tanks where
temperature or pressure
inside the tank is high,
e.g. 250°C, 1.96 MPa

{20 kg/cm?}

When corrosion
resistance is required.
Since Teflon is used as
the main part, the
Electrode is free from rust
and corrosion. Ideal for
liquid level control in food
processing, level control
of strong alkaline liquids,
etc.

Withstand pressure:

981 kPa {10 kg/cm2}

When Electrode positions
are distant from water
surface.

For deep well, especially
sewage. Several
Electrodes are used in
combination.

Cable length: 100 m max.
Single-core cord of

0.75 mm?2 (30/0.18)
provided.

When Electrode positions
are distant from water
surface.

For deep well and
underwater pump. 2 sets
of special Electrodes
attached to cabtire cables
for upper- and lower-limit
control are to be
suspended in water.
Cable length: 100 m max.
Two-core cord of

0.75 mm? (30/0.18)
provided.

Mounting style

Screw

Insulator material

Teflon

Max. temperature

250°C max. (without water
drips or vapor on the
surface of the Electrode
Holder)

150°C max.

With vinyl cord: -10°C to 60°C
With chloroprene cord: -30°C to 70°C (without frost

formation)

Appearance

| Heatre-
@ sisting
temp.:

L 1;0 °C

|

=

g
Material at tightening sec- 73 Heat re-
tion: iron (standard), @ sisting

Maximum tightening
torque at the terminal:
14 kgecm (137.2 N)

SUS304, SUS316 temp.:
250 °C

Hastelloy
titanium

SUS

No. of 1

BS-1

PH-1

Electrodes 2

PH-2
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Note:

The BS-1 and BS-1T are pressure-proof models. The rest of models are not pressure-proof.

The BS-1 that uses SUS304 for clamping sections and screws of PT1/2 specifications is called BS-1S1.

1.
2.
3. The BS-1 that uses SUS304 for clamping sections is called BS-1S and one that uses SUS316 is called BS-1S2.
4.

When usingthe BS-1T inliquids with low specific resistance, provide alarge clearance between Electrodes. This clearance mustbe
varied depending on the specific resistance, for example, approximately 1 m for acid or alkali liquids.

Electrodes, Connecting Nuts, and Lock Nuts

Applicable Material | Electrode Models for individual Electrode assembly components
liquids assembly ™Ejectrode (1 m long) Connecting nut Lock nut Spring
washer
Model Model Indication Model Inscrip- Model Inscrip- Model
mark tion tion
Purified city Equivalent | F03-60 F03-01 1 line F03-02 F03-03 F03-04
water, to SUS SUS201 SUS201 SUS201 SUS201 SUS201
industrial 304
water, (AISI-304)
sewage
Purified city SUS316 F03-60 F03-01 2 lines F03-02 6 F03-03 316 F03-04
water, (AISI-316) | SUS316 SUS316 SUS316 SUS316 SUS316
industrial
water,
sewage,
dilute alkaline
solution
Sodium Hastelloy | F03-60 F03-01 3 lines F03-02 B F03-03 B
hydroxide, B HASB HASB HASB HASB
acetic acid,
dilute sulfuric
acid, dilute
hydrochloric
acid
Sea water, Hastelloy | F03-60 F03-01 4 lines F03-02 (¢} F03-03 (¢}
ammonia C HASC HASC HASC HASC
water, nitric
acid
Acetic acid, Titanium F03-60 F03-01 5 lines F03-02 T F03-03 T
dilute sulfuric CHITAN CHITAN CHITAN CHITAN
acid, sea
water
Note: 1. An Electrode assembly consists of the following parts:

One Electrode (1 m)
One connecting nut
Two lock nuts

Two spring washers

. The material indication mark(s) are inscribed near the screw threads, and represent the material composition of the Electrode.
. Standard Electrodes are made of stainless steel and usable in purified water, sea water, sewage, acid (except acetic acid, sulfuric

acid, etc.) and alkaline liquids. They may corrode depending upon the temperature and working conditions.

. Corrosion-resisting Electrodes made of SUS316 (AlSI-316) and acid-resisting Electrodes made of titanium or hastelloy are also

available.

Electrode

Material
indication |
mark

. When long Electrodes are required, connect them with connecting nuts and lock nuts (2 pieces) every 1 m.



61F OomRrRoN 61F

Electrode Separators

No. of Electrodes Model

F03-14 1P

3 F03-14 3P

F03-14 5P

Electrode Holder
Separator

Separator Connecting nut

Spring washer

Lock nut

Electrode

When the required length of Electrode is more than 1 m, use a Sepa-
rator at each joint of two Electrodes so as to prevent the Electrodes
from contacting one another.

Use a one-pole type for BF Electrodes. The five-pole type can be
used for PS-5S and PS-4S Electrodes.

Material: Ceramic

Electrode Band

F03-05 3P, 4P, and 5P @

Sheath: Vinyl chloride
Core: 0.3 dia. x 21, straight wire, SUS304
Length: 50 m max. (When ordering, specify the length by meters.)

The Electrodes come in three types: 3P, 4P, and 5P. Each of them
require the following accessories that are separately sold.

Accessories | Weight Electrode
(per 1) 3P ap 5P
Connecting Approx. 3 4 5
nut 2049
Weight Approx. 3to4 4106 5t08
5049
End cap Approx. 3 4 5
19
Insulation Approx. 2 3 4
Cap 10g
Adhesive Approx. 1 1 1
59
Electrode Approx. Approx. Approx.
Band weight 1109 140 g 180 g
(1m)

®* The Electrode Band consists of polyvinyl-chloride-covered
(PVC) stainless-steel wires SUS304 (AISI-304) which are free
from mutual contact. As the Electrode Band can be cut,
mounted, and removed with ease, it is most suitable for deep
wells.

® Applicable Electrode Holders:
PS-3S, PS-4S, PS-5S, BF-3, BF-4, BF-5

* Ambient operating temperature: -10°C to 60°C (with no icing)

® TheElectrode Band cannot be used in flowing water, liquids over
60°C, or liquids which corrode PVC or stainless steel.

Application Example

Electrode Band connecting nut
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Other Accessories

F03-11 Protective Cover

F03-12 Spring Clamp

F03-13 Mounting Frame for installing in
concrete

Use this Cover for PS-series Electrode
Holders with Mounting Frames (upper one
in the following illustration), This Cover can
also be used when installing the BF-series
Electrode Holders outdoors. Since this
Cover is not water-proof, water or dust may
enter through the wire hole (lower one
below).

Applicable Electrode Holders:
BF-3, BF-4, BF-5, PS-3S(R), PS-4S(R),
PS-5S(R)

Weight:
approx. 65g
Operating
temp.: -10°C
to 70°C

120 dia.

Two,M5x25
mounting screws

Used to clamp an Electrode Holder with
ease, as shown in the illustrations, when
the Electrode Holder is applied to a tank
without a coupling.

Squeeze the mounting frame into the
Holder as shown below.

Applicable Electrode Holders:

PS-3S(R), PS-4S(R), PS-58

Four, M5 x25 |«— 112 dia. ™

Electrode

Useful frame for burying in concrete. Cut
as required based on the concrete depth.

115 dia.
96 —*|

—

[*— 82dia. —™

Mounting Frame em-
bedded into concrete

Commonly used with
Mounting Frame

Mounting
m PS-3S Electrode Holders

1. Mounting Electrode Holder 2. Attaching Electrode(s) to Electrode 3. Inserting Electrode section into
section Electrode Holder
® Screw the Electrode Holder into the | ® Inserteach Electrode into the connecting | ® Fit the Electrode section into the
coupling secured at the installation nut, secure the Electrode with the clamp Electrode Holder and secure it with the
location. screws, and then tighten the lock nut. two screws.

* Connect the leads, inserted through the | ® Check the Electrode section for proper
hole of the rubber bushing, into the wiring, fit the rubber bushing in position,
respective terminals. and then cover the Electrode Holder with

the drip-proof cover.
. Electrode section Drip-proof
Twin Electrode housing\ cover
clockwise Holder s \
Electrode
section
Rubber housing
bushing
Electrode Electrod
ectrode
Lock nut Holder
Coupling
Note: 1. OMRON does not sell couplings.

2. Screw in the Electrode until it reaches the bottom of the nut. Insufficient insertion will cause a faulty connection.
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m Installing PS-[]S Electrode Holder on Tank

1. For tanks with thin walls combined with the F03-12 Spring Clamps
1. Using the F03-12 as a nut

PS-[JS
N

Tank
N

Electrode

2. Using the F03-12 as a flange

Tank

‘ ‘ ~—— Electrode

Screw (attached to F03-12)

2. For tanks with thick metal walls

1. Fabricate screw threads of the same size as forthe PS-[1Sin
the tank

PS-(JS
N

Tank Electrode

3. For concrete tanks

PS-(JS
R

. \
Concrete

Electrode
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m Electrode Holder and Electrodes

How to Mount Electrodes

Connecting Electrodes to Electrode Holders Connecting One Electrode to Another

When a long Electrode is required, use two or more Electrodes by
jointing them with a connecting nut and two lock nuts at intervals of
1m.

Electrode Holder

Clamp screw
Electrode
3. Tighten the Electrode with the
Lock nut

two clamp screws. (see note)

pring washer (see note)
4. Secure the connecting nut by \

tightening the lock nut and

LJ spring washer.

Connecting nut 2. Fit each Electrode into the

connecting nut so that the
ends of the two respective
Connecting nut  Electrodes contact with one
another at the center of the
connecting nut.

1. Spin a locknut and a spring
washer onto the Electrode.

//

% Spring washer

J—
—

3. Tighten the Electrodes with
the two clamp screws.

Spring
Lock nut 2. Fullyfit the Electrode into the washer 4. Secure the connecting nut
connecting nut attached to with the two lock nuts and
the Electrode Holder. /-/ two spring washers. at both
Electrode L )\J ends of the connecting nut.
Note: Clamp screw and spring washer are not 1. Spin a locknut and a spring
provided for the BS-1T Electrode Holder washer onto each Electrode

(titanium, hastelloy B, or hastelloy C). end.

m PH-1/PH-2 Electrodes

PH-1 PH-2

E2
(See Notes 1 and 2) fnite)

E3
(black)

E1
(white)

3]
Control range

E2
E3 S

200 mm max.

Control range

t

5mm

Note: 1. Whenthedistance between E1and E3 exceeds 1 mfor supplying purified city water, for example, locate a second E3 within 200 mm
of E1.
2. Even when the distance is less than 1 m, the product may not operate due to the water quality.
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m Electrode Bands

mounting screws, which are provided with

Drip-proof %ﬁ
cover

Electrode ——

section

housing @
— &

Electrode —

Holder

Connecting
nut

Connecting Electrode Holder and Electrode Band

Connect the connecting nut to the Electrode section as shown in the illustration below
and secure the connecting nut with the clamp screw. Insert the Electrode Band into the
lower hold of the connecting nut, and tighten the two clamp screws so that the
conductor in the Electrode Band will come into contact with the connecting nut. Then
mount the Electrode Holder to the Electrode section and secure them with two

the model.

Connecting nut
(SUS304)
Securing
screws

Electrode
band

Mounting Weight(1)

To mount an Electrode Band Weight on an
Electrode Band, firmly tighten the two
screws A or B. The needle screws will
come into contact with the electrode wire
(conductor) allowing the Electrode Band
Weight to become an electrode plate. (Be
sure to use screw holes A or B.). The
Electrode has guides for connecting
screws as shown by the arrows below so
that connecting screws can be properly
inserted into the conductor.

Electrode Band

— ®
—

B F03-07 Weight (S1S304)

—
==

Guides

Mounting Weight (2)

Install Electrode Band Weights in three
positions. The Electrode Band Weights
work as short, medium, and long
Electrodes, allowing the Electrode Band to
detect high, medium, and low levels of
liquid.

Mounting Insulation Cap

Cover each Electrode Band Weight with an
Insulation Cap so as to prevent false
detection due to contact between the
Electrode and tank. Deform the Insulation
Cap to an ellipsoid before installing it on
the Electrode Band Weight.

F03-09 Insulation Cap (PVC)

Mounting End Cap

Cover the Electrode Band end and apply
the Adhesive sold separately to prevent
water from entering between the sheath
and the the End Cap.

F03-10
Adhesive

F03-09 End Cap (rubber)

is not needed for the long Electrode.

S

N
]
with needle screws. |
|
!
:
.

4 \

: \

"H\L(‘ H

[ !

. p/ L) !

Insulation Caj L,.m:i__.;
]

In purified city water, if the distance between the long Electrode (E3) and short Electrode (E1) is more than 50 cm, install another
Electrode Band Weight as E3 in the vicinity of E1 at intervals of 15 to 20 cm, referring to Mounting Weight (2) above. An Insulation Cap

Es Ez

E:
Connect the Electrode

ecure the Weight

E1 (short)
o (N
[N ) 1
AN
R H'.. 1 :E3(I0ng)
o [ )
c jnphi
sl it
g 1 DG : E
of bt ® | E2(medium) cm.
§ -
Pasiiia
Insulation Cap ‘q' v
I [
.
g

1 ;{ wire to the connecting nut.

Add another E3 (long Electrode)
Weight if this distance is more than 50
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® Mounting the Protective Cover on the
PS-series Electrode Holder

Attach the F03-12 Mounting Frame to the bottom of the PS-series
Electrode Holder as shown below. Next, place the FO03-11 Protec-
tive Cover ontop of the Electrode Holder and press on it until a click-
ing sound is heard. For mounting purposes, the cap screw attached
to the Protective Cover is not required.

Protective Cover

PS-series Electrode

Secure with the Holder

claw of the spver

o
b /

Cross-section of the tank

Dimensions

® Mounting the Protective Cover on the
BF-series Electrode Holder (BF-3/4/5)

Remove the two mounting screws (M5 x 25) of the BF-series Elec-
trode Holder and attach the two cap screws (M5 x 25) supplied with
the FO3-11 Protective Cover.

Next, put the Protective Cover over the top of the BF-series Elec-
trode Holder, and then tighten the supplied two screws (M3 x 20 with
washers). Refer to the following illustration.

M3 x 20
‘ Washer
[

Tighten here

Protective Cover

Cap screw M5 x 25

BF-series Electrode Holder

Note:

m Standard Models
61F-G

All units are in millimeters unless otherwise indicated.
{270
6
6 .
Mounting Holes
R6 R3 R6 M3 screw 9
Py 3
< Four, 6-dia mounting holes
9.5 o i
127 113 ! ' 1]3
_[ L . - 64—
5 )
64 73 b
Four, 6-dia holes 84 0.5
27 Mounting Holes
M3 screw 6
Py ro) [ Four, 6-dia mounting holes
| b
127 113 | |
‘ L3
! |
L O | S
5) 5 I —115—|
4 : .
115 47
13 73 a

Four, 6-dia holes
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M3 screw [=-27+
l 5
g
P & ]
Y el s @Y [
o (o] (o]
127 113
BRI s
\ {9.
e 1 ; ( v, 14
195 47—
Four, 6-dia holes 175 73 T
61F-G4 8
M3 screw | |™
[
215 200 y
=
_}_ Y
¥ & |~—47—~
g 155 . 73 —
. 75, 8 0.5
Four, 6-dia holes 13
® Plug-in Models
61F-GP-N
H
)
49.4 + - T—

61F-GP-N8

33—

434

70

Mounting Holes

Four, 6-dia mounting holes
’ \ 1K)

' l

-——155

Mounting Holes

Four, 6-dia mounting holes

a—
\

i
Ly

PF113A-E

61F-
GP-N8

PFO83A-E
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61F-G1P
61F-G2P
61F-IP

m Ultra High-sensitivity Models

61F-UHS

61F-HSL

AN

=]

W]

s

m Solid-state Alternate Operation Relay

61F-APN2

m Surge Suppressor Unit

61F-03B
61F-04B

[==sw=

Wy

JC
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m Electrode Holders

PS-3S/-4S/-58
PS-3SR/-4SR/-5SR .
(see note) PF2 parallel thread Motinting HOLesjd with

(effective dia.: 58.135) coupling

9-dia. rubber

bushing (L‘lﬂe[}
I
I

0
N

Bracket

_.LE‘:_] be-26- 80

40 20 PS-3S (approx. 150 g) PS-4S (approx. 170 g) PS-5S (approx. 185 g
PS-3SR (approx. 155 g) PS-4SR (approx. 175 g)  PS-5SR (approx. 190

Mounting Screw Holes

= &7 el e o
&
[o)]

Note: The PS-3SR, PS-4SR, and PS-5SR have built-in resistor of 6.8 kQ2 and used for the two-wire 61F models.
PS-31 PF1/2 Parallel thread

11 — i Mounting Holes

)
&)

Weight: approx. 325 g

Electrode %Rubber
2 SUS304 / s~ packing
M3 2

F03-31 Dust-preventive rubber cap (optional)
Weight: approx. 20 g Note: Standard holder construction includes three integral
300-mm-long Electrodes. However, a model having
1,000-mme-long Electrodes is available on request.

BF-1
Weight: approx. 125 g

Castiron TWoM5x25 Mounting Holes

Terminal bolt £ mounting screws

7 SUS201 (M6)

‘(f Nut (M6)

ﬁ%\ - 26-dia. hole

60 48 - t_.ab

& Heaf: |

20 dig. 1

T 9L
8 Two, 6-dia. holes
17efeldmle 23~
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BF-3/-3R
BF-4/-4R or3 420
BF-5/-5R eight: approx. g
BF-3R
Weight: approx. 425 g
—— Mounting Holes
___ Two, 6-dia. holes 9
Three, 26-did!' 64-dia. QIS
do @ X holes v @
2 Two, 6-dia. holes
BF-4
Weight: approx. 520 g
BF-4R ;
Weight: approx. 525 g Mounting Holes
87
1 61 B1-eerd
Two, M5 x 25 T @
Castiron Mmounting holes ! 1
T RI3 -
Terminal bolt Eg {}_ 359'0 p i —;gell 90
susoo o Nut M6 ‘ N
oy F Four, 26-dia. —t E
=H holes Two, 6-dia. holes Two, 6-dia. holes
BF-5
Weight: approx. 710 g
¥ BF-5R
@:‘ Weight: approx. 715 g Mounting Holes
[ ] > Two, 6-dia. holes
— 7 Five, 26-dia, L
(72)—— P holes Y C) 1)
110 dia. ( 2N 50 90 76 S50 P
PR ! -]
5 b=-50—
1 [ 76—
BS-1
Weight: approx. 70 g , Width across flats: 20 .
Terminal bolt Mounting Holes
SUS304 (M4) P=0.7 “F’,”=81 5 Tw7 M4
E}_‘_—?—m‘dia.
Nut (iron) _12.1._39__‘
50— te————5 =y
101 M18 P=1.5
(fine screw thread)
Terminal bolt
BS-1T SUS304 .
SUs316 Mounting Holes
Titanium
Hastelloy B
Hastelloy ¢ M4 nut  width between 5 27/~ .
s SUS304  flats: 20.5 Two, M4x+
.- i
- 33 115 gda  MIBP=15
Hastelloy l (fine screw thread)
titanium
r==17-= —=3r=12=t=—-19— +This nut is made of Teflon
52 20~ +#A connecting nut made of Hastelloy B, Hastelloy
101 C, or titanium is not supplied with two M4 screws
and thus has no holes for such screws.
Material SUS304 SUS316 Titanium HAS B HAS C
Weight Approx. 55 g Approx. 55 g Approx. 45 g Approx. 65 g Approx. 60 g
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PH-1 PH-2
(Approx. 140 g with a 1-m cord) (Approx. 235 g with a 1-m cord)
susiq TWO, B-dia. holes PVC resin (black)
SUS304 Resin ?
T _sidia N\ -]
[N 26 217 oI 3y oy, )
19:'3— | = @ dld' da. ! i — Two-core
Single-core ' s cable
55 l— cable 0 10 o
(©3) P k - P

Cable OD: Vinyl 5.0 dia., Chloroprene 6.5 dia.

Note:

50, 60, 70, 80, 90, or 100 meters.

m Electrode Separators

Cable is supplied in lengths of 1, 5, 10, 15, 20, 30, 40,

Cable OD: Vinyl, Hypalon 6.8 dia.

F03-14 1P for one pole

F03-14 3P for three poles

F03-14 5P for five poles

26.5 dia.
N
L 28 dia. J

Weight: Approx. 15 g

Three, 7 dia.

Weight: Approx. 30 g

Five, 7 dia.

—L -

S
T

L—46— —

Weight: Approx. 30 g

m Electrode Bands
F03-05 3P, 4P, 5P

Black printi
(1 mm wid

s

l-15

Ng  Outer sheath: PVC
)  Core: SUS304, 0.3 dia. x 21 twisted
) [ |
[ [ ]
L L
I
1
N |
B
ia.
20 [—

F03-06 Electrode Band Connecting Nut
(SUS304)

5.5 dia. M6

f /
L +0—60— -

=10 Set=-10-=t=-10~+t=—15—w

F03-07 U-shaped Electrode Band Weight
(SUS304)

M4
| !
1 4
} @Jﬁ" T
% - 30
1
| /@J@‘ =
Four {M ne::Ie screw t
™ |

F03-08 End Cap (Neoprene Rubber)

bt

g - )
10f|a. Ti" 8 ?la.

1
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m Connecting Sockets
Available Models

Model No. of Controller Unit Track-mounted Socket Back-connecting Socket
61F-UHS 8PFA1 PLO8
61F-HSL 8PFA PLO8
61F-APN2 PFO83A-E PLO8
61F-G1P 14PFA PL15
61F-G2P
61F-IP
61F-GP-N PF113A-E PL11
61F-GPN-V50
61F-GP-N8 PFO83A-E PLO8
61F-03B PF113A-E PL11
61F-04B
Track-mounted Sockets
PFO83A-E Eight, M3.5 x 7 Terminal Arrangement/
SemS Screws 702 4 Internal Connections
=R Tyo, 4.2-dia. (Top View)
DX XN X ] noles o T Mounting Holes
0o
52 max. _] g DEW‘ 8 25 dia.-H} —— 354 .
@wﬁ R DD l ' Two, M4 olr 4.5-dia. holes
ot
4 = 33202
l~—23 35 2
le—233 —=121 MaXs=—
t=— 41 max. —={
8PFA
Terminal Arrangement/ Mounting Holes
Internal Connections
Eight, M3.5x 7 I (Top View)
sems screws 7.8 7]
iy
= Two M4 or 4.5 dia. holes
@M @I@Y 1, 4.5 dia. 2 - N atand ,' ©
T[]' holes ﬁ— ﬁ%
S ‘ 118 max. 4002
——5[~~ 351.4
S
24 max
8PFA1 Esigem '\22;2\587 o I Terminal Arrangement/ Mounting Holes
78 i Internal Connections
= (Top View)
— |4
0 Two M4 or 4.5 dia. holes
Two, 4.5 dia. i \
© holes 5 I g -
46090\ 4 0| ﬁmj
93 max. ©\)}@ 354 130 max.
oo [
N g ol
% "=
4 b 40 02 Qghl
~—51 max.
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Terminal Arrangement/ Mounting Holes
14PFA _Internal Connections
Fourteen, M3.5 x 7 S -
sems screws 78 i (Top View)
& |© E: Two 4.5 dia. or M4 mounting holes
Two, 4.5 dia.
FeeY e T

s2max. TOH® @(‘% oA - 118 max. -
2N .0 ° e
3) @ ® @ @ €

4 80202
72 max I

M3.5 x 11.5 sems screws for terminal screws

PF113A-E Eleven, M3.5 x 5

sSems screws 7x02

XXX
X.00°X

52 max. E + -

iESNYCYAl
42 v

XHO) (X

4 T
52
23

42.8——=

Back-connecting Sockets
PLO8

50.5 max. 49

| L]

PL11

s

51 max. 53

Terminal Arrangement/
Internal Connections

4 (Top View)
[ |
H—-—f— 354
g
35
55
= 31 max™

Terminal Arrangement/
Internal Connections

FTG-\

L (Top View)
y Two, 2-dia. holes
30 Tia. T I
33
!
Approx. 20.5

Terminal Arrangement/
Internal Connections
(Top View)

Two, 2-dia. holes

|

Approx. 20.5

Two, 3.5-dia. or M3 Socket

Mounting Holes

Two, M4 or 4.5-dia. holes

Mounting Holes

Two, 3.5-dia. or M3 Controller
Unit mounting holes
|

mounting holes

Mounting Holes

Two, 3.5-dia. or M3 Socket

mounting holes




PL15 Terminal Arrangement/ Mounting Holes
Internal Connections Two, 3.5 dia. or M3 Controller
s ‘16 max.1 (Top View) Unit mounting holes
Two, 3.5-dia. or M3 Socket - i
mounting holes
1 A Q® ’ Two 2-dia. holes
66 max. 40 b A 7
) 3 41 max. 4
b&s &
39
: ‘———‘
45 max.
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® Mounting Brackets

When the 61F-G1P/-G2P/-IP/-UHS/-HSL is mounted with a Track-mounted Socket, the Controller is held secure by Mounting Brackets at-

tached to the Socket.
61F-GP-N
To mount the 61F-GP-N or 61F-GPN-V50 on the PF113A-E Track-

mounted Socket, use the PFC-N8 Mounting Brackets attached to
the Socket as accessories.

PCF-N8
l T—'\Eb
o
i Approx 8I3
! 80
o Jg_a
heiaae 0.3

To mount the 61F-GP-N or 61F-GPN-V50 on the PL11 Back-con-
necting Socket, use the PHC-5 Mounting Brackets.

PHC-5

61F-03B/-04B

When mounting the 61F-03B/-04B on the PF113A-E Track-
mounted Socket, use the PFC-A1 Mounting Bracket.

PFC-A1
1 fﬁ
|

To mount the 61F-03B/-04B Unit to the PL11 Back-connecting
Socket, use the PLC-1 Mounting Brackets.

PLC-1

61F-GP-N8/61F-APN2

To mount the 61F-GP-N8/61F-APN2 on the PFO83A-E, use the
PFC-N8 Mounting Bracket.

PFC-N8
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m DIN Track Mounting Accessories

DIN Track End Plate
PFP-100N PFP-M
PFP-50N —t104=—
6.2
R 18
M4 x 8
Rou);d ' L,]
4@5 —T 50 head —t 355 393
7 \’?1[% 35203 274015 screw 1
Liﬁi_t s}
1525wt 25+ 25 etot=25 15(5) 1 m
e note 1) 1000(500) (see note J) et 0 —r=-1.3
(see note 2) M4 spring washer 48
DIN Track Spacer
PFP-100N2 PFP-S
. T
- S 1" 348
. - 443
45 f I
: == 35403 247 ) 292 —
/ J%—t 165
—--15«25—1—’25—1 e 2t 255 1= 1 15

1000
(see note 2)

Note: 1. The PFP-100Nis 15 mm on both ends, while the PFP50N
is 15 mm on one end and 5 mm on the other end.

2. Indicates total DIN Track length.

1m: PFP-100N
50 cm: PFP-50N
1m: PFP-100N2
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m Connection with SE Motor Protective Relay

Prevents Burnouts in Motors and Pumps
Static relay for protection of motors and pumps against problems
due to overload, open phase, reverse phase, etc.

Applicable to all 61F-series Controllers except for 61F-I (indicator

model).
Connection Example (When Combined with 61F-G)
Power source
RST
61F-G
:- o -JO;- 3 Ta ov Transformer /OL
! So O~ ° sy | 61F-11N _rl Eq
| @ Tc Relay Unit
' S1 A\ 100V U Es
) 220V 8V A
© ©
Ground
ey
L
H
2]
o L
E
gladd B
£
*g I &b
] Model SET-3
current converter . E
ol Ta\_o Tc Tb w Eo
L Model SE motor relay Es
1 1 1 o
_ C+ C- U Vv
. , Water tank
- =
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Application Examples

61F Selection Guidelines

Note:

_& Caution

Level control in tanks, reservoirs, sewage plants, underground
wells, mixing plants etc.

Level control for element protection in pipes, channels, and
irrigation systems.

Flow detection in pipes, channels, and irrigation systems.

Ice bank control in cold drink dispensers, ice makers, water
chillers, bulk milk tanks, etc.

* Dispensing of liquids by volume.

® Indication of liquid buildup due to filter blockages.

® Pollution/foul water detection for rivers, drains, etc.

® Alarm control warning of abnormal or dangerously high or low

levels.

The limit of specific resistivity of a fluid controlled by the
general-purpose model at an immersion depth not exceeding
30 mm is 30 Q-cm, using PS-3S Electrode Holders. Use the
high-sensitivity models (H type) for liquids with higher resistivity
(see note 1). Refer to the resistivity values listed for water and
other liquids in Table 1 and Table 3 when selecting the unit
specification. The resistivity range detectable by the 61F is
shown in Table 2. Refer to the information on the units and the
fluid to be controlled when selecting the appropriate model.

1. The high-sensitivity models may suffer from resetting
problems when used with certain types of water. In
some cases it cannot substitute for the general-purpose
models or low-sensitivity models. Be sure to select the
model appropriate for the application.

2. The circuit configuration of the 61F-[JH high-sensitivity
model is designed so that the relay de-energizes when
there is water present across the Electrodes. When
power supply voltage is applied, the internal relay turns
to the NO contact and, when the electrode between E1
and E3 becomes conductive, the relay is reset to the NC
contact. This contact operation is reverse for models
other than the high-sensitivity models. Although the in-
ternal relay operates (and operation indicator turns ON)
simply when the power supply voltage is applied, this

trodes.)

Table 2 Detectable Resistivity Ranges

Model

Resistivity (recommended
values)

Long-distance models (4 km)

5 kQ ¢ cm max.

Long-distance models (2 km)

10 kQ » cm max.

Low-sensitivity models

10 kQ » cm max.

2-wire models

10 kQ » cm max.

General-purpose models

10to 30 kQ » cm

High-temperature models

10to 30 kQ » cm

High-sensitivity models
(compact plug-in models)

30 t0 200 kQ * cm

High-sensitivity models
(standard models)

30 t0 300 kQ * cm

Ultra High-sensitivity models

100 to 10 kQ * cm

Note:

The specific resistivity ranges of fluids to be controlled are

given for the PS-3S at an immersion depth not exceeding

30 mm.

Table 1A Conductance Values of Water

operation is not abnormal. (The relay in the 61F-JNH Water type Conductance
energizes when there is water present across the Elec- City water 100 to 200 uS/cm
Well water 200 to 500 uS/cm
River water 67 to 200 uS/cm
In case of the 61F-HSL ultra high-sensitivity variable model, Rain water 40 to 67 uS/cm
malfunction due to electric corrosion may occurinthe DC elec-
trode circuit. Be careful not to use the product in such a way Sea water 33,300 uS/cm
where current constantly flows between electrodes. Sewage 500 to 2,000 uS/cm
Distilled water 3.3 to 4 uS/cm max.

Table 1 Water Resistivity Values
(Japanese Reference Values)

Water type Resistivity
City water 5t0 10 kQ2 » cm
Well water 2to 5kQ e cm
River water 5t0 15 kQ » cm
Rain water 1510 25 k2 » cm
Sea water 0.03 kQ * cm
Sewage 0.5t0 2kQ e cm
Distilled water 250 to 300 kQ ¢ cm min.
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Precautions

/\ WARNING

Never touch any of the terminals. Doing so may result in elec-
tric shock.

Never attempt to disassemble the 61F or touch the inside of
the 61F while the power is being supplied. Doing so may result
in electric shock.

m Correct Use

Use a Power Supply with Minimal Voltage Fluc-
tuation

Avoid connection to a power supply with a voltage fluctuation great-
er than or equal to +10% or -15%.

Consider the Ambient Temperature

Do not install the 61F where it may be exposed to a temperature of
55°C or more and a humidity of 85% or more. In particular, install the
61F away from heat-generating equipment incorporating coils or
windings. Also avoid locations subject to high humidity or corrosive
gases.

Avoid Vibration and Shocks

Do not subject the 61F to vibration or shocks which can cause chat-
tering problems. Do not install the 61F near contactors that gener-
ate severe shocks while the contactors are in operation.

Do Not Test with a Megaohmmeter

During insulation resistance measurements, never apply the me-
gaohmmeter across the Electrode terminals.

Use Self-holding Electrodes

Use Self-holding (E2) Electrodes when contactor open/close con-
trolis carried out. If E1 Electrodes are used, ripples on the liquid sur-
face can cause incorrect contactor operation and damage to the
contacts.

Be sure to turn OFF the power supply before replacing the plug-in
models.

Short Wiring in Electrode Circuit

Keep the wires connecting the 61F to Electrode Holders as short as
possible. If long leads are used, the floating capacity of the leads,
and abnormal surges or noise in the Electrode circuit can cause
malfunctions.

The thicker the cables, the shorter the permitted wiring length. The
length of the cable connecting the 61F and Electrode described in
the 61F datasheet will be available if a 600-V VCT0.75-mm?2, 3-core
cabtire cable is used. Test results indicate that the actual wiring
length using VCT 3.5-mm2, 3-core cable laid over the ground is 50%
of the indicated length for general-purpose applications and 80% of
the indicated length for long-distance applications. When selecting
the cable specification, remember that the wiring length is further
decreased for underground cables and larger diameter cables be-
cause of the increased floating capacity with the ground.

Keep Power Cables Separate from the Electrode
Circuit

Do not pass the leads for the Electrode circuit through the same
duct, or near to, high-tension cables or power cables. This can
cause noise which leads to malfunctions.

Ground Correctly

Ground the common Electrode terminal to reduce the effects of
noise.

Use a Surge Suppressor
Connect a 61F-03B(-04B) Surge Suppressor with the 61F Elec-
trode terminals to protect the circuit from surges. This is particularly
important in lightning-prone areas. To further improve protection,
install a commercial surge suppressor in the power supply to elimi-
nate surges in the power system.

Consider the Response Times

The 61F requires a response time not exceeding 80 ms for opera-
tion or 160 ms for reset. Take these response times into account in
cases where precise sequence control is required.

Consider the Liquids to Be Controlled

The 61F cannot be used for any liquid that has almost no conductiv-
ity such as sewage containing oil.

The 61F cannot be used for any flammable liquid such as gasoline,
kerosene, or heavy oil.

Do Not Share Electrodes

Do not connect a single Electrode to more than one 61F. If the
phases of the 8-VAC Electrode-circuit power supplies are opposite
to each other, as shownin Fig. 1, an internal close circuit (return cir-
cuit) is created (indicated by the arrows). The 61F may malfunction
regardless of the liquid level when the 61F power is turned ON. This
problem can be overcome by matching the power supply phases, as
shown in Fig. 2, but in this configuration the internal impedance of
the 61F calculated from the Electrode will be approximately half as
large as the internal impedance of a single 61F. The same phenom-
enon can occur if multiple (not shared) Electrodes, connected to
separate 61F units, are installed close together inside a single tank.
Maintain sufficient clearance between Electrodes connected to
separate 61F units so that they do not interfere with each other.
Common leads, however, can be connected to the ground Elec-
trode.

Fig. 1 Internal Closed Circuit

h ﬁ% i &E

lSVAC B 2>J § 8VACT
v

Fig. 2 Match Phases

T S R
61F
So 32
<‘P Q
61F
So 32
j? Q
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m Cautions on Electrodes

Be sureto disconnectthe 61F before conducting ainsulation teston
the Electrode circuit for inspection purposes.

When cutting an Electrode, be sure to chamfer cut surfaces of the
electrode.
Maintain a Clearance Between Electrodes

Maintain sufficient clearance (normally 1 m) between Electrodes in
sea water or contaminated water. Use the 61F-ID (or -[CJJND) low-
sensitivity models if this clearance is difficult to maintain.

a—t

im im

Long Ground Electrode

The Electrodes are mounted in sets of three. Connect the shortest
Electrode to E4, the medium Electrode to E, and the longest Elec-
trode to E3. The longest Electrode, E3, must be atleast 50 mm long-
er than the other Electrodes.

|

Eq

=) 50 mm min.

Consider the Operating Level

Due to the liquid type and fluctuations in the power supply voltage,
the operating level may fluctuate to a small degree from the level at
which the liquid surface makes contact with the Electrode tip.
Use Separators

If the Electrode length reaches 1 m min., insert Separators at the
joint positions to prevent the Electrodes touching each other in the
liquid.

Electrode Holder

Separator

Take Care When Taping the Electrodes

When applying vinyltape to the Electrodes to preventthemtouching
each other in the liquid, leave at least 100 mm at the end of the rod
untaped. Do not tape to the very tip.

Mount Electrodes Vertically

Install the Electrodes vertically to avoid the accumulation of slime
which can form an insulating layer on the Electrode surface.

Keep Electrodes Clean

Lift the Electrodes and remove the surface film with fine sandpaper
about 6 months afterinstallation. Subsequently, repeat this cleaning
once or twice per year.

Cleaning is particularly important for Electrodes used in aliquid con-
taining large amounts of dirt or slime, which can build up into an in-
sulating film on the Electrode surface and cause malfunctions.
Clean the surface insulating film from Electrodes used in this envi-
ronment once every three months. Use a pipe, as shown in the dia-
gram below in situations where the water contains large amounts of
dirt.

Use a pipe as shown to keep dirt and oil films from the Electrode in
situations where the liquid is highly contaminated with dirt and oil,
such as sewage holding tanks.

PS-(1S
[~
¥ Approx. 10-dia. air vent hole
\. 4 dia. min. pipe

I Thickness of contaminants
Bottom of tank \= collected between cleanings

Use a pipe at least 4 inches in diameter.

Cut off the end of the pipe at an angle to clear the estimated amount
of contaminants accumulating at the bottom of the tank.

Drill an approximately 10-dia. vent hole at the top of the pipe.
Using an Anti-ripple Pipe:

Use an anti-ripple pipe as shown below in cases where large ripples
are produced by a rapid fluid flow rate.

PS-(JS

4-dia. min. pipe Approx. 10-dia. air vent hole

Drill at least four 6 to 10-dia. holes
as opposing pairs at the tip position
of each Electrode.

Use a pipe at least 4 inches in diameter.

To improve liquid circulation inside the pipe, drill at least four 6 to
10-dia. holes as opposing pairs at the tip position of each Electrode.

Drill an approximately 10-dia. vent hole at the top of the pipe.
Follow the information above with regard to using Electrodes.

m Cautions on Electrode Holders

Do not mount horizontally or a malfunction may occur.

BS and BF Electrode Holders

When installing the Electrodes, first tighten the connection nut with
a wrench before tightening the Electrodes and lock nut. Tightening
the terminals or other parts can lead to damage of the insulating
parts due to tightening torque.

When mounting a BS-1 Electrode Holder to a boiler, wrap Teflon
tape 2 or 3 times around the mounting position and use the gasket
supplied.

Always apply the F03-11 Protective Cover if the BF-3 (-4 or -5) is
used outside orin a position subject to water splashes or where dust
or dirt can settle. Foreign matter on the Electrode insulation can
cause electrical leakage and malfunctions.
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m Inspecting the Electrode Circuits

In cases where the Electrodes cannot be withdrawn to test the Elec-
trode circuit, a tester can be used to measure the resistance be-
tween the Electrode and ground, as shown in the diagram below.
The measured resistance value indicates the length, contact condi-
tion, and mounting condition of the Electrode. For example, the se-
quence of Electrodes ordered from low measured resistance to high
is E3 (long), E> (medium), and E (short).

Follow the guidelines below to use this test method.
1. Detach the leads from the 61F.

2. Measure the conducting status with the tank full. (The water
level must be at E4 minimum.)

3. Measuretheinsulating status with the tank empty. (The water
level must be at Ez maximum.)

Ground

Tester| G-round

® Measuring the Resistance Between
Electrodes

Measure the resistance between the Electrodes if the wiring is cor-
rect but the 61F does not operate. Measure with a voltmeter using
the voltage drop method, as shown below.

Eqo

Eso

An ammeter able to read approximately 1 mA
with as low an impedance as possible.

@ A voltmeter able to read a value of several volts
with as high an impedance as possible.

The resistance between Electrodes (resistance of liquid between
E4 and Ej) is given by the following equation.

R=V/

Where,

R: resistance of liquid between Electrodes (Q)

V: voltmeter indicated voltage (V)

I: ammeter indicated current (mA)

Select the 61F model according to the R (resistance) value.

m Inspecting the 61F-11N Relay Unit

Apply the specified power supply voltage with the Relay Units con-
nected to the 61F. Refer to the connection diagrams (internal wiring
diagrams) and short the 61F ground terminal to the operating termi-
nal of each Relay Unit. Check the operation of the relay output con-
tacts with a tester. With the 61F-11 models, the indicator will be lit
when the Relay Unit operates.
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Water Leak Alarm/Detector

61F-WLA/-GPN-V50

Eliminate Problems Caused from Water
Leakage

B 0 to 50 kQ variable operating resistance to detect
virtually any liquid.

B Two types available: Water Leak Alarm (61F-WLA)
and plug-in Water Leak Detector (61F-GPN-V50).

B 24 VAC interelectrode voltage causes no electrolyt-
ic corrosion.

B Suggested applications include computer room,
power plant, factory, library, warehouse, and
basement use.

B Conforms to EMC/IEC Standards (61F-GPN-V50).
B Approved by UL/CSA (61F-GPN-V50)

Cene

Ordering Information

61F-WLA
61F-GPN-V50

Water Leak Alarm
Water Leak Detector

When ordering, to complete the part number, be sure to specify the
desired operating voltage.

Example: 61F-WLA [120/240 VAC]
Desired supply voltage

Specifications
m Ratings/Characteristics

Item Water Leak Alarm Water Leak Detector
Model 61F-WLA 61F-GPN-V50
Supply voltage 100/200, 110/220, 120/240 VAC 100, 110, 120, 200, 220, 240 VAC

Interelectrode voltage

24 VAC

Operating current

3 mA (AC) max.

Scale 50: £10 kQ (see note 2)

Power consumption 8.0 VA max. 3.2 VA max.
Sensitivity Variable (0 to 50 kQ)
Error (against the scale) Scale 0: 10 kQ Scale 0: 10 kQ

Scale 50: £10 kQ (see note 2)

Contact ratings

3 A 250 VAC, SPDT cos¢=1
1 A 250 VAC, SPDT cos¢=0.4

3 A 250 VAC, DPDT cos¢=1
1 A 250 VAC, DPDT cos¢=0.4

Indicator Provided (Power and Leak indicators) Provided (Operation indicator)
Alarm buzzer Provided Not provided

Test switch Provided Not provided

Ambient temperature -10°C to 55°C

Note: 1. For detecting leakage of water with high resistivity, use 61F-UHS or 61F-HSL ultra high-sensitivity models. (Refer to page 32.)
2. The Detector may not operate around the setting value of “0.” Adjust the sensitivity depending on the actual application.
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Operation

® Internal Circuit
61F-GPN-V50 Water Leak Detector

Rectifier/ Iae;/elt
smoothin, etector i
24 VAC circuit 9 switching Amplifier
circuit

AC power source

S Rectifier/
> 24 VAC smoothing Relay

— e

Sensitivity
adjuster

Sensor cable

Operating Principle

When the two conductive cores of the Sensor Cable are contacted
by a liquid, a weak alternating current (as small as 3 mA max.) flows 7
across the cores. This current is amplified to operate a relay.

In practice, leakage will be detected if water drops are present be-

(s 728

%4

Core

Core

tween the core wire and the Electrode (F03-15 Sensor Cable) or de- — K
tecting section (F03-16 Sensor Cable). (Refer to the specifications Liquid
on page 70)
Sensor Cable Protective Cover
Item F03-25 F03-26
Appearance

Suggested use

Construction '

Comments Fixes the F03-15 Sensor Cable on the floor Fixes the F03-16 Sensor Cable on the floor
surface. Attach the sticker on a smooth surface. To | surface. Attach the sticker on a smooth surface. To
attach it on a concrete floor, use a concrete attach it on a concrete floor, use a concrete

bonding agent. bonding agent.
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Dimensions

Note: All units are in millimeters unless otherwise indicated.

61F-WLA Water Leak Alarm .
18 I.—50—— + ] g
= |
o 120
140 ] + - Three, M5 or 140
6-dia. mount- '
ing holes (1,} _(l)

100
(118,

i

m Accessories (Order Separately)
Connecting Sockets (for 61F-GPN-V50 Water Leak Detector)
PF113A-E Track-mounted Socket

Eleven, M3.5x 5 Top view "

sems screws 7x02 4
XXX I
o 61F-
AN GPN-V50
52 max. e &3y ¢ - _3____ 354 X
QL) i}
az | o y

] O (X T_l

4 T
52 35
23 55

PF113A-E
42.8~——= = 31 max= PFC-N8 Holding
Bracket
PL11 Back-connecting Socket
=35 4 1 ' Two, 3.5 dia. or M3
Iglg’: dia. mounting holes 1
L) I L 61-
51 max. 4p 3# (4 4 - - 40 GPN-V50 Approx. 75
(D% ‘ 39
31 dia. hole.
o ]
1
~—35 max: Approx. 20.5 — Approx. 16
Important: Install the Water Leak Detector socket with the keyway facing down.

Sensor Cable

Crimped electrode pair  Stainless steel core

(0.3 x 12 braided)
=8 Eq g

|
\
|

N
\
\

==

< E
: ) 25 - .
Sheath: Transparent vinyl chloride |2sm_|  Transparent "'”ﬁ" chloride

Core: Stainless steel SUS304 333 mm .
(3 electrode pairs per meter)

F03-16

Transparent vinyl chloride  Detecting cutaway

Sheath: Transparent vinyl chloride {:ﬂ
Core: Stainless steel SUS304 T
[BU—

!
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Installation

m Connections
61F-WLA Water Leak Alarm

61F-GPN-V50 Water Leak Detector

Power
I
Fuse Teny Alarm LED ”
To Sensor e e !
Rectifica- }/ Level detec- o Cable 12
av| o b= Liion switch- |—] Amplifica- O @——
smoothing ing circuit tion circuit 7}
circuit o
Bottom view e
D)
Rectifica- UAC er Sourc
24v] tion/ ,/ power source
smoothing _
circuit /’
Test switch 7
5 ©
Owy X/C ’ VR
/
@ ® @& &
100, 110, 120 VAC
i power source J
200, 220, 240 VAC Sensor cable
power source
m Correct Use
(1) Useonly FO3-15 or FO3-16 Sensor Cable. Other water conduc- (8) When measuring insulation resistance, do not conduct a meg-

tors may cause the Water Leak Alarm/Detector to malfunction,

ger test between the electrode terminals.

or not operate at all because of mismatched sensitivity.

(2) Place the Sensor Cable at a location where water leakage is IV Cable Sensor Cable

most likely to occur. For example, consider the following loca- 0Om 200 m
tions: 10t0 150 m 150 m
® Under araised floor; on the highest floor of a building; on the 200 to 300 m 100 m

ceilin

g ) " 350 to 400 m 50 m

* In the vicinity of an air conditioner, or on the floor near a

humidifier Note: IV cable: 2 mm?2

* Onthefloor near a feed-water pipe, conduit; hot-water pipe.
® On top of a power, or control panel

Secure the Sensor Cable so that they touch the floor surface or
the wall near a pipe arrangement. Cover the Sensor Cable with
a F03-25 or F03-26 Protective Cover if they are installed at a
location crowed with people. However, place the cover such a
manner that water can easily reach the Sensor Cable.

Keep the temperature at the installation site to within 55°C. Do
not install the Water Leak Alarm/Detector/Sensor cable in the
proximity of heat-generating equipment (such as that having a
coil or wire winding). Also, do not use it in a highly humid loca-
tion, or at a location that is subjected to corrosive gases. Do not
place the Water Leak Alarm/Detector side-by-side with a high-
capacity contactor that produces aninrush currentwhen it oper-
ates, as such arrangement may cause chattering to occur, con-
sequently causing a malfunction of the Water Leak Alarm/De-
tector.

Wiring distance of the Sensor Cable varies depending on the
water quality. When using IV cables, wire the Sensor Cable to
the length specified in the following table.

Mount the 61F-WLA Water Leak Alarm/Detector on a sturdy
wall surface which is not subjected to vibration or shock. Do not
use double-sided adhesive tape, otherwise, the Detector may
detach when the adhesive tape deteriorates due to aging.

When wiring the Sensor on conductive objects like metal
objects, use the F03-16.

@

-

4

=

G

-~

®

=

(7

~
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| NOTE: DIMENSIONS SHOWN ARE IN MILLIMETERS. To convert millimeters to inches divide by 25.4.

OMRON.

OMRON ELECTRONICS LLC OMRON ON-LINE OMRON CANADA, INC.
One East Commerce Drive Global - http://www.omron.com 885 Milner Avenue
Schaumburg, IL 60173 USA - http://www.omron.com/oei Toronto, Ontario M1B 5V8
1-800-55-OMRON Canada - http://www.omron.com/oci 416-286-6465

Cat. No. FO30-E1-8 Specifications subect to change without notice Printed in U.S.A.
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