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Abstract

This analytical research presents the result and methods to develop”
The system of controlling the level of fluid without floatless by using
general liquid level controller in an experiment to investigate its effi—
ciency under different working circumstances. Moreover, the signals
were also measured while detecting the water level to be used as in-
formation in building controller which has similar working the effi-
ciency of general liquid level controller followed by assembling a cir-
cuit which has the same functions as general liquid level controller used
in this experiment,furthermore,adding some part of the circuit so as to

enhance the efficiency of the functioning system
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Vdc = Vdc-(Vr(p-p)/2)
LAaLAL 1017
Vdc{(min)= Vdem~-Vri(p-p)

L49  Vde(min)

minimum instantaneous dc voltage

Vdem = peak rectified volta~ge
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rms ripple voltage
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Vdc average dc voltage
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Connecting nuty Lock nuts
"Type Material (i:'\nsg:'(i:;::g:) Type Material (i'nr;cchv‘i:;::g:)
F03-02-SUS201 SUS304 or equivalent - F03-03-SUS201 | 5US304 or equvalent -
F03.02.5US316 | SUS316 6 £03-03-5US316 | SUS316 ' 6 -
| F03-02-HASB Hastelloy B B F03.03-HASB Hastelloy B B
F03-02-HASC Hastelioy C C FO3-03-HASC Hastelloy C Cc
F03-02-CHITAN | Chiten - F03-03.CHITAN | Chitan -

SUS201 and SUS316 lock nuts are provided with a spring washer,

e HOW TO MOUNT ELECTRODES
Connecting Electrodes to Electrode Holders

Tcrrods holde

Clomp strow

3 Ta™mem e ecreoe
o ih ThE Tad {0 KK Dun

Borng weshwr

4 Sacure the connectong
] aut by 1gienng the
e e on0 g

/_/ 'l:J msher,

J Fruaiy Gt the startrnon mte the
Lock san COnRCi gy Ay SRt 10 the
S rode holor

[T
SEPARATORS
s AVAILABLE TYPES
No. of electrodes Type
1 F03-14-1P
3 F03-14.3P
5 F03-14.5P

e HINTS ON CORRECT USE

connected to the Model 61F.

ionger than E2.

Neyer perform resistance measurement between electrodes when

Usually, electrodes are used in 8 set of three: long, medium, and
short. Connect the short electrode to E1, the medium electrode
to E2, and the long electrode to E3. Make EJ at least 50 mm

Connecting One Electrode to Another -

® When a long electrode is required, use two or more electrodes by
joining them with a connecting nut and two lock nuts at intervals
of 1m.

3 Fa ouch mecriede
WD the LONRSCING
w50 1N 1N PO

Conneciog tmn ©F the Ik FIROICIE

01180 COnCY
™. e anOVhe B
ane (e of YA
conmrcring Pt
3 Tgrien thr mecre0on
Sk e Lol LTE KTV

& Saxurn v sanraCIey
Y R oY
11 9A0 Vw0 0w g
-y, 91 SO e Of
the LONMICINY A

4 S nsertntondeur g motre

1y e s pniii@de e

®  When the required length of electrode is more.than 1 m, use 8
separator 8t each joint of two electrodes so as 10 prevent the
electrodes from contacting one another. (NOTE: Avoid use of
the separators in dust-containing hiquids.)

Min
Oom

N
im

g

iess Level Controller,

teave ot least 100 mm of its end uncovered.

When using electrodes in ses water or sewage, provide e sufficient
interval (normally 1 m) between the electrodes. If the sufficient
interval cannot be provided, empioy & low-sensitivity type Float-

When taping one of the electrodes to prevent it from contacting
other electrodes in water, do not tape the electrode entirely but

Soner oo
Separators
F03-14 1P F03-143P F03-14 5P
{for single pole) {for three poles) {for five poles)
(31X 1) Five Y0
Theee Baa
@
2009

® Mount electrodes as vertically as possible, {f they are mounted
horizontally, deposits may sdhere 10 the insulated part of the
electrodes, resulting in improper insulation,

To slectrode hoices

Sepacator

Connscting nut

Sor g wather

i

e Note that aven if the liquid leve! reaches the end of the electrode,
the operating level may vary slightiy with the type of liquid sand
voitage.



BF-3, BF-3R*
BF-4, BF4R*
BF.5, 8F.5R*

-

BF.3, BF.3R

Mounting holes

Two 6dw hotes

Two 6dis hotes

Cats o Treo M5 o 25

¢ /mount ng holes
Ternural d gs’_
bott SUS201 ™" { M6

BF-4, BF4R

Fout 260
holey

Two 601 holes

17,
(491
{43} N

° An “R™ designated hoider i ured o 8 2 wire crgunt,

Two 60:0 holes

BS-1
‘ T ! bot Wigth across flats: 20
erming t .
Q) SUS304 (M4 Pag 7 / Mg 3 Two M4
‘ ' e N G
@ R & it Maa
2 ' v O
l ’ T MiB P g
n.:ol ron} 12 5;39 olnges
] !
B8SAT

Termunal bty M4 vl locking ?\-dm screns Hats: 20
SUSI04 ! Two MA

m\::‘y / Juloxn s .

= " i1
160 IS 11y 2
L] I3

+ ¢ (]
13- Lial g ]
—— 62— 20
I 100

MI1BP=1 S
{hne screm 1hvesd)

Widih acros flats: 20

MG nut Mg P=1.9 Connecting nut
Termanal bon Lock nut

\ | ra—

-
= . g & {CES Pt

"—JJJ 1210

t N0——

LR K

—26 ene screw thread)

* The conmecting nut made of Hastolioy 8, Hastetioy C, o Titanium & not
WEPIed with two M4 SCrowt 810 thut hes no holes for such srews.
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* ELECTRODE BAND
F03-05 J_P, 4P, and 5P

Sheath: Vinyl chionide
Core: 0.3 dia. x 21, straight wire, SUS304
Length: 50 m mun.

{The electrodes come in three types: 3P, 4P, and 5P, Each of them

require the following accessories.)

o The electtode band consists of potyvinyl chlonide (PVC) covered
stanless steel wires SUS304 (A1S1-304) which are free from
mutual contact. As the electrode band can be cut, mounted, and
removed with ease, 1t 15 most suitable for deep wells,

e Apphcable etectrode holders: .

PS.3S, PS.4S, PS-5S, BF-3, BP4, BF-5

®  Ambient operating temperature:

~10" 10 60°C -

e The electrode band cannot be used in flowing water, liquids over
60°C or those which corrode PVC or stainless steel.
® The maximum length of the electrode band is 50 m.

Electrode

- 3P
Accessories

4pP

5P

Connecting nut -
Weight

End cap
Insulstion cep
Adhesive

- W
“wlbbd
- hwupuon

s HOW TO INSTALL ELECTRODE BANDS

Application example

Connecting nut

tiecurode band

Conneciing nut ——v’
¥

providing continuity.

Connecting electrode holder and electrode band

To electrode holder

Connecting nut
tSUS304)

Remove the connecting nut from the threaded portion of the electrode holder and replace it
with the electrode band connecting nut. With the end of the electrode band covered, mnsert
it into the lower hole on the connecting nut, and Lighten the two side screws.

The conductor in the electrode band will come into contact with the connecting nut,

Mounting weight {1)

tectrooe band

gf’
1

&

ot

—_—T

JN

We.gnt ISUS304)

B

To mount an electrode band weight on en
electrode band, simply tighten the screws,
The needle serews will come into contact
with the electrode wire (conductor] sllow:
ing the electrode band weight 10 be an

. electrode plate, (Be sure 10 use screw holes
A or B.)

Mounting weight (2)

install electrode band weights in three
positions, The electrzode band weiphts work
#s short, medwum, and long electrodes,
allowing the electrode band 10 detect high,
medium, and low levels of liquid.

Mounting insulation cap

Z
-,
TN
\ L
// .
',.: /
,/.
/
l-lw'&‘ on cep

Cover each electrode band weight with an
nyulation cap so as to prevent false detec-
1on due 1o contact between the electrode
and tank. Deform the insulation cap 10 an
ellipsoid before installing 11 on the electrode
band weight.

Mounting end cap

~ Achey e

Glue an end cap on the end of the electrode
band 30 that no water intrudes.

In clean water, if the Uistance between the
long electrode (E3) and short electrode (E1)
15 more than 50 cm, install snother electrode
band weight a3 E3 in the vicinity of E1 at
intervals of 15 to 20 cm, referring to Mount-
ing weight (2) above. An insulation cap is
not needed for the long electrode.

lnwlnhon cap

inautaton cap

\
\

Secure the weight

\-7"' needie screws,

ik e

(N
|7

\ &

End cop
. \\r-—conuol 1ange —e
a0
TIIZ3
€J liong) £2 (medwm) ’EJ (Ionql
Adc snother €3
tlong slectioce ) weight

Tt thes dstance n
more than 50 ¢m.

€1 tshort)

Connect the electrode
wire 10 the connetting nut.
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e Note that the standard type Floatless submerged 10 3 depth of 30 mm max.
Level Controller 61F-G is capable of If hiquid having & specifit resistance

controtling liquids with specific

higher than 30 kf2<m is 10 be control-

resistances of up 10 30 kf1<m when the 1ed, Le sure 10 use 8 high-sensitiving tyPe

controller employs » type PS-3S

Floatiess Level Controlier.

electrode hotder with the electrode(s)

Kind of water Specific resistance Applicable type
City water 61010 k3cm ) Genera!l-purpose type
Well water 2t05k<cm Generalpurpose type
tndustrial water 510 15 kNcm General-purpose type
Rainwater 151025 klcm General-purpose type
Sea water’ 0.03 k2cm Low-sensitivity type
Sewage 051t 2 kfl-ecm Low-sensitivity type
- Distitled water 100 k1<m or less High-sensitivity type
Over 100 kf2-cm Consult OMRON

Keep the waring between the controller
and electrode holder as short as possible
within the specified wiring distance, 10
prevent the controller from malfunction-
ing due 10 the stray capacitance of the
wiring. Should the wiring become
lengthy, employ the Type 61F-DL (long-
dutance typel controller, -
Keep the witing of the elecirode circuit
separate from power lines and svoid
routing such cables in paralle! with high-
tension lines.

Be careful not 1o subject the controlier
10 severe shocks or vibrations, or the
controller may matfunction due to chat-
tering. in particular, svoid mounting the
tioatless controlier close to & large-
capacity electromagnetic switch.
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- —vt— e~ - . Ty
' ) e
Protecuve cover (F03-11) Spring clemp (F 03-12) g e gy 1Y 4 concrene
Use thes protective cover 1o protect the Used 10 clamp the electrode holder, With the | Useful frame for burying in concrete. Cut as
electiode holder from rain and dumage when | spring, the electrode holder can be clumped reQquired based on the concrete depth.
the BF electiu®® holder 1s instatled on a very easily.
floor or vutdoors Apphlicable electrode holders: — 115 0a -
Apphcable eiectrode holders: . PS-3S, PS-4S, PS.55 -
BF-3,BF-4, BF-5 . .
20 du. hole
M ] 8 '
80 00
J—
Fio-]
120 dia. \Two 6da.,
lor M5 holes

)
I

Jl

r— Elecirode H

1 Erecrrode X
i [ F

® DIMENSIONS (Electrode holders and electrode bands)

Twe M5 3 25 mocating —— @. Spring clamp
Wiews ﬁ

PS-3S, PS-3SR*, Mounting holes
PS4S, PS-4SR*,
PS-5S, PS-5SR* PF2 Paraliel thread

72 du. @

120 rubber’ l '
tushing 1% i
~35.5--39 —

* An “R” drugnated hoider o used in 3 2wnre corcut,

PS-31

PF172 Pore 2! tvead
85—
rl R—

Etecriove { ot
SUS304 3 pachng
M3 [
275 du.

Dust peeveritive nubber cap (opteonat) * Swnderd holde confiruction ncludes three integs at 300 mm.tength
electiodes Howewer, 8 type hoving 1,000 mm electrodes 1 availabie
on request.

BF-1
Te-rninal boly Cavt won
SUS201 (M6) Two M52 25

Mounting screws
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SWITCHING RELAY FOR LIQUID
LEVEL CONTROL - TYPE ALR

I e X i Ll R e L L S L e X N . I L v T oy

Type ALR switching relay for liquid level con-
trol are available to prevent the spare pump from
rust and the deterioration of insulation.

The clectronic device consisting of C-MOS 1C
and rehiable clectronic parts provide longer life and

high seliability.
The electronic circuits arc designed to protect
agajnst the surge, The performance condition is [

bed N,
820t Y

shown'by LED indicator.

ToUTunan, A

ALR 2
"Specifications Connection

Rated woltage .................. .y 100V 50Hz/100-110V 60Hz,

200V 50Hz/200-220V 60Hz
Power source voltage ............... Within £10% of rated voliage
Ambient temperature ............. -10~ +55°C
Ambieat humidity ................. 45~ 85% RH
Outputeirctit ....onereeereeneee. AC 250V 2A
Insulation resistance ............... 100M& or more
Withstand voliage ..... i B, B AC 1500V ] min.
Power consumption ................. 3 VA
Life e, 200.000 times or more
SOCKEL evvereereeeeeecrerescseessen FCT 8 (Front connection 1ype)

LC 8 (Rear connection tS'pe)
Caution

1) When power is supplied, No. 1 output circuit is always connected. 1t has no concern with a level relay.
2) As ALR has a memory function for a momentary electric service mlcnuplnon please hold a second or more as the
interval of switching time.

3) As it has an electronic circuit, 2n insulation resistance, test and a withstand voliage test is impossible. In the case of an
insulation resistance test of a circuit, ALR should be disconnected.

Dimensions
— 49 - - .5 3= =205
' ] - 79 no3 2T , °_l..1
B ! weEEl
v -t }
g |—!—| ze Ao B 21 PEOYE = F |-
= .5/ I o-o I L

MIN2
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Operating (Water-supply running)

SWITCHING RELAY FOR LIQUID
LEVEL CONTROL

b A AP oeh deb timas

TYPE ALR

S RO W D N o S 2wl b SASLL IR 45) Yo S e A T A T 60 vty e M i
Q

The switching relay switches output circuit every input signal from level relay, and operates two electromagnetic switches

of the pump alternately.

1) Since No. I output circuit is always chosen in supply-
ing power, electromagnetic switch Mg 1 works by the
level relay operating.

General water-supply

running

Alternative water-supply
running in using ALR

2) The level relay resetting opens electromagnetic swilch T R
Mg I and No. 2 output circuit of the switching relay is
. ’ ¢ Level
connected at the same time. relay
Level &
3) Electromagnetic switch Mg 2 works by the level relay L ey o -
3
operating again. ALR
4) The level relay resetting opens Mg 2 and No. 1 output
circuit is connected again.
Electro- )
4 M
5) Please exchange terminal a and b for the purpose of mez;m £
. . Efectro-
drainage running. S Renc
switch
SWEd s
Connectiop diagram R & ST LA R L U0 U AR S e A 4 P P TTTTes: weheseesiennes
Alternative water-supply running with FLR 201
Power '
ouice
RS T FLR 201
- [
. f C:J]C;)]? : * Exchange -
Circuit | ) ") )| _ AtoBin 112
breaker ’ drainage N
L.(? Q O_i ALR running. ol
T 1812 | Pll]
ool o
LL i

B 110 3-:/50 138 7 .I !—1
cctro- ‘[‘ ‘*‘ - " - Electro-
magnetic ’2 4976940 g I magnetic
switch m swiich
' -F . ' .
Mg 2 | Mg )

j‘ Earth

» [

-

ddtd

Control
range

=
4

Water tankY .0-' :
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This relay, designed for water-supply and

" drainage, automatically stops and starts the pump
in accordance with changes in water level. 1t is used
in combination with an clectromagnetic switch.

Features

Since the electric resistance of the liquid has not affect
on opcration, controlling the level of oil, etc. are
possible.

The relay can be remote-controlled, as external induc-
tion and stray capacitance have no effect.

- This relay has a long service life and offers high reliability,

as quality microswitch is used. .

As the sinker docs not float on the wa}er,'uoublcs of
chattering or erroneous operation due to wave effect,
etc. don't occur.

- It can be confidently used out-doors, as it is rain proof

type.
Installation and wiring are extremely easy.

DUAL-SINKER LIQUID LEVEL RELAYS
TYPE TBL 12

y Mg

TBL 12 (for water) TBL 12 FC (for oil)

Specifications
Type TBL 12 (for water) TBL 12 FC {for oil)
Application’ -Clean water, Foul water, Sea water, etc. Heavy oil, Light oil.‘Lamp oil, etc.
Specific gravity range 0.85~1.0§ 0.7~09
Relay box TBLP2 (Polycarbonate) TBLF2 (Aluminum)
Sinker TBLS (Chlorovinyl) TBLC2 (Copper)
- Rope(3m)- TBLR (Tetron) 3m

TBLR (Tetron) 3m

Ambient temperature

=15~50°C -15~80°C

" Output circuit

Contro!l range

Internal pressure of the tank

Life .

Ie AC 250V 1.5 (Coil load)
0.18~10m
1 atmosphere

Mechanical: - $00000 times or more
Electrical: ’SQOOOO !imes or more -




-

[

UUAL*SIITILI LIQUIU LLYLL HLLHIO

TYPE TBL 12

S PEN Pa o T 0% 'S S 2 WL N RIS Pt N AL SRR By
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Connection Diagram

For water-supply or drainage running Water-supply running with alarm for abnormal dearth
. of water '

Power source

R s Puwer source
. RS T
d i— Use terminal A for water-supply ,_i_I_ S
Switches [ i i H .
L{ i{]““" s and tenninal B for drainage l({ {IS““"‘"
H cwith fuses
. . 40
o AF XN
1 ]J‘ I8 J/ Waiter tank
: ho381s - T B
1 J/ 13 7 Water tank H t
Electro. ! ‘3 '5 l l . ] Electro- L @ ! Alarm burzer
magnenie (2074076 lo 8 @ . magnetsc = —_—
swach ‘ s uéh — | [Control
; o~1-p--- ' &4 —_— . \ . R O range
. )0—‘ -— _—_ | ntrol range 2 .
- — — @ . W'} an
v w M) P e -

'{/. j /' &

Waier: wuppls sopree @

Water supply souree

———
——
——

AN

Operation

1) Water supply running
The pump will stop when the water level reaches the
center of upper sinker and will start when the water
level falls below the center of lower sinker.

Operation

The telay in a water tank operates as ).

In the case of relay in water source. the pump will stop
; _ and give an alarm when the water level falls below the
2) Drainage running center of lower sinker and the operation will retum to

The pump will start, when ”‘e. water level reaches the normal when the water level reaches the center of upper
center of upper sinker and will stop when the water sinker.

level falls below the center of lower sinker.

Parts and Accessories
Following parts and accessories are provided for service and maintenance.

Type Name Remarks )

TBLA 2 Adapter For mounting the relay bux 10 2 pipe coupling
TBLP 2 Polycarbonate case For water
TBLF 2 Aluminuin case For oil
TBLS Chlorovinyl sinker For liquids (water) with a specific gravity 0.85 ~ 1.05
TBLC 2 - Copper sinker For liquids (oil) with a specific gravity 0.8 ~0.9
TBLR Tetron ropc For tying sinkers




aasuIn 3.

Cl o \1 i v v o=
UN19U1 FLOATLESS ﬂﬂ?zqnmqﬁﬂweﬂﬁuauq

o & e o % & a
L1889 0UNLDY FLOATLESS u1ﬂ01UQuLﬂiaﬁﬂ1uﬂtﬂu nsn
d o |J~1 a v a:'éflu v v :Ju'é(lnda:‘1ua
LHunuoEn? YUNAURI LUDUN LUDIKUAURI LS IRDILURBUNIUN (MU L Wonay Ladl
’éo u\«lvm'a~1 n(lun a: v v W u'é
ATy lauaa ld M ivias a1 UagunIualNe0onts SaNQIUI TR 20

AT TINIRUNUD IR WONENA 1 L AR IN1TUanas e

Qmauﬁawaqnﬂ?aq
ﬁ o = o\ va vu we M
1. 1HuiAT oL ANNOR TUNf TNUAUL & undq Ty
1v1uu v'e < % a
TLANUAU L HUBUIAUTTIUT 20 BnT
a asuvg d v
3. awuﬁsnuw1ﬂmﬂmenuqu1tau1ﬂasﬂdn

Tatuludn 220 v.

RANNTITNIINY

o B o v % o d (% o 3
liﬁqxuﬂuﬁﬂﬂaaﬁﬂuﬁﬁlﬁu Uy nusigquuncﬂuwnsaunu1ﬂ1a

o 4 (% o 3 & v a 4 o v S
ﬂﬂ%ﬂuuﬂGﬂuﬁﬂﬁauﬂﬂﬁsﬂﬂﬂ1ﬁTﬂﬂﬁaGﬂawﬂuTﬁauaﬂﬂ?W?Rﬁﬂlﬁuﬂﬁﬂﬂlﬂﬂuﬁ

4 % ao

éﬁﬁlﬂﬂuﬂ aan ﬂiﬂﬂﬂﬂNWﬂUﬂﬂﬂuﬁLﬂ“t?WQuﬂON1ﬂ1ﬂlﬂulaﬂq lﬁﬂﬂﬂuﬂﬁ

v . ) 4
oo o o o -] of v

Q
ELECTHOD %0t Husn i fasesuinnsannnludeananesesunndisaael3asna

v
. a

a‘ ) " -] -3 ( ‘ o 1]
Wﬁtﬂﬁaqﬂduquszﬂuuwauuso1u 220 Tranlivr 1w TsRuesni12an1 s uilass

® "o 1o 8 & v ¢ a o v o
1ﬁuﬁﬁﬁﬂﬂaﬂﬂalﬁ1uﬁ 1“&@0%&0“1lﬂu15au75ﬂuu1ﬂ1“alﬁquq§0nﬁ75ﬂun

Loy owd I z . Y
L$1ﬂ01{ﬂﬂsaﬁuﬂqﬁlﬂ?OGﬂ?UQNﬂW?Lﬂﬂﬂﬂuﬂﬂﬂuiﬁiﬂﬂﬁ 220 17aaNas L7

a é ¢ o §ve o 4 o o o v v o 5 & s o
Tﬁﬂuaﬂﬂ1118 ﬂﬁqﬁTﬁﬂuaﬂﬂﬁﬂﬁﬂﬂﬂuﬂﬂiﬂﬂLﬁﬁﬂﬁuﬂuﬁlﬂu WIUIINIIN

v ov v a {c ' v Y v o o v o v a {d °
786\““5’]0\1']T'ﬁauaﬂﬂﬂ'a:ﬁﬂaaﬂ‘l“u']l'U'\ﬂﬂ\’aﬂquﬂQ'i’tﬁﬂunﬂ\ﬂ\ll)T‘ﬁauaﬂﬂﬂﬂﬂuq

Y

snt i dulinaonly



e
Ry | |
BPG Sy U B e i
o e e

gy

zﬂﬁ 2 UEAILHUEINITNININLDILATD L Da-Tat1on Tudln

v
v o d
nsUsEnounINn L8y

o, < N R T, T o LR, d o Y v w va

uwnuuwLuunuagtﬂunuquwLﬂun1n17quzzﬂwununo1nuﬂuﬁﬂ7n

ﬂ‘ o ) 15 v ] o A Y

wanariune ELECTHODE lat11lulalansune ELECTHODE Simaaxs126798u

3 Suau ﬂﬁuzﬂﬁ 2 WAIRINUUNIFE IUADINUNS  ELECTHODE daTﬂﬁegn

ou.‘nnuvd ‘lv a ﬁun\ll‘luug ala:

awan  dndsinEadafueLty Tagldn12aanssant dudr8alulvdein tafoud

TR Py s A S o L ¢

uaztosnuin ludansreonun L31g T usonaun uarnonoul lugs Tahvona
<
21179

n15u1 11Ul deny

v »
o A

a e 6 ms i d g Ty The b h b ) w o
LADNTINITANRAIL AT ﬂu11ﬂﬂ0ﬂﬂﬂau1ﬂﬂﬁuqﬂﬂﬂnaﬂ“1ﬁ1“ﬁ“u

' Y ' - R T b W S > a 't v v
Tuazorandosdruiafosnsesindnfin lai o Fovian ulsduonaar 1 DaleL o1

el v o < bt d o = o b b
1ﬂ1uﬂﬂﬂuﬂﬂ7mﬂuﬁlﬁﬂuﬂuu7ﬂﬂuﬂﬂﬂﬂﬂ171%ﬂ0ﬂu1Lﬁﬂﬂ?z?ﬂ1“7ﬂﬂﬂﬂ11uﬂu



iy v 16 o é { & § ve o (1 o, © My o o
vosunroutiout ind Trduasairaaiiia i leduenninaalen ldalinadeq  1iia

.
Y oo o

S e SR o TEML T R
Tﬁauaaﬂawaaqnﬂauququﬂn aaantuauwLwusaﬂunaaﬂnno1ﬂTﬁauaﬂﬂ111a

Q

. »
e ©

d u'; o 'o’ull.o’ dav (%] v
flar e lwin aaonﬂaauTﬂanwsLﬂﬂnanuwnguﬁLﬂunoaussﬂuuﬂquneaﬂizﬂu
co ° o v ao g ve v v o ' o °

noqﬂﬂwqﬂnne1vTﬁauaﬂﬂ fAartdalninttr 1uludedn  wanedntaSoannenn

{ = v ' 4 4 o
aug‘:muﬁ'z LWaANRDANEAISA FNENTIINUD \‘lé’k guUaINTII00nN

e & — %

’ ’ v
Eﬂﬁ 2 wanIns ot Ja-Tav1onTun@



AB-10

Fluid Level Control
Systems Utilizing
the LM1830

Abstract. The LM1830 fluid level delector is a device in-
tended lo signal the presence or absen.e of aqueous solu-
tions. This application brief shows how 10 implement HIGH/
LOW limit control applications vllzing this device.

Many opportunities cxist for 8 device that can reliably con-
trol the operation of pumps or solencid acluated valves in
fivid level control applications. Applications include sump
pumps, bilge pumps, washing machunes, humidifiers, plating
baths, continuous replenishment photographic processors,
coffee makers, municipal water and waste trealment plants,
cooling towers, refrigeration equipment and others.

Classically, these needs have been met by vanous mechan-

“ical amangements such as float valves or diaphragm actuat-
ed switches. These devices are bulky, inaccurate and, be-’

cause they contain moving parts, urveliable—otten with di-
sastrous results when they fail. They are easily disabled by
debris or environmental problems such as ice. They can be
expensive when used 10 control the level of comosive fluids
such as plating baths or detergents, or when used to control
large differences in depth such as in municipal water tow-
ers. Mechanical control devices are prone lo false actuation
in vehicular applications (such as bilge pump controls) due
10 their own Inertia. In many applicatons such as cofiee
makers, they are 100 bulky to fit within the confines of the
package. By utilizing electronic means based on the
LM1830, problems inherent in mechanical solutions are
overcome and a reliable, cost effective approach to fluid
level control is made possible.

The LM1830 is a monolithic bipolar integrated circuit de--

signed 1o detect the presence or absence of aqueous fluids.
An AC signal generated onchip is passed thvough two
probes within the fluid. A deteclor delermines the presence
of the fluid by using the probes in a voltage divider circuit
and measuring the signal level across the probes. An AC
signal is used to prevent plating or cissolving of the probes
as occurs when a DC signal is used. A pin is available for
connecting an external resistance n cases where the fiuid
impedance is not compatible with the internal 13 kNl divider
resistance. i

The addition of a CD4016 quad CMOS analog swilch (Fig-
we 7) allows the LM1830 to be used for HIGH/LOW kimit
control applications. The swilch sectons are opened and
closed by a control signal, where a HIGH level turns the
swilch O and a LOW level tums the switch OFF. Ground-
ing the input of one switch section and pulling its output up
with @ resistor creates an inverter. Probes are connected to
the inputs of two of the remaining analog switches. Their
outpuls are connecled 10 pin 10 of the Lm.eao

National Semiconductor
Application Brief 10

which is the detector input The remaining section of the
CD4016 is used 1o butfer the open collector output of the
LM1830. All of the control inputs of the quad analog swilch
are Led to this outpul. The last swilch section controls theg
base of a vansistor which in turn drives a relay or solenoid
actuated valive,

The start and stop probes are se! al thelr appropriate levels
in the ficid container, and the ground return is connected to

@ third probe located at a depth greater than the start and |°

stop probes. If the container is conductive, it may be used
as the ground return. Let's assume we have a situation
where we wish 10 empty the conlainer when fluid reaches a
predetermined level [sump or bilge pump, Figure 1(a]. With
no fluid covering either of the probes, pin 12 of the LM1830
switches LOW, This disables the relay and enables the ana-
log switch connected 1o the start probe. Fluid eventually fills
the container, covering the start probe. When this occurs,
the output of the LM1830 swilches HIGH and the pump
relay is enabled, thereby draining the container. At the same
time, the analog switch used as an inverter enables the ana-
log switch connected 10 the slop probe and disables the
start probe. Draining continues until the stop probe is above

. the level of fluid in the container. Then the oulput of the

LM1830 switches LOW, disabling the relay (halting the drain
operation) and switching the start probe back 1o its active
state.

By reversing the labeling on the probes, as well as reversing
the polarity of the relay drive, & container “fill"” control is

implemented such as would be used in a water tower. Nec-,

essary circuit changes are shown in Figure 1(b).

A pump control for & waste water holding tank in a photo-
graphic darkroom has been implemented with this circuitry.
This replaced a float actuated system which failed consist-
ently dus to the corosive nature of the chemicals used in
photographic processing. With one year of continuous serv-
ice, no failures have occurred in this system, Furthermore,
there is no avidence of platng on the sense electrodes, in
spite of the fact thal the waste water is loaded with silver
jons. A plastic holding tank is used, with stainless steel bolts
insoried through holes drilled in the tank as sense probos
(Figure 2). A solid-state relay controls a %, HP pump motor
1o empty the tank. 2

Obviously, careful seleclion of probe materials must be
made 1o maximize reliability with this system. Excellent
sources of information on matenals in Cormosive environ-
ments are avalable in publications such as Omega's Tem-
perature Measurement Handbook, ot Easiman Kodak's
Darkroom Design Manual.
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