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(Reduction of Chattering Error of Reed Switch Sensor for Remote
Measurement of Water Flow Meter )
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Abstract

To reduce the chattering errors of reed switch sensors in the automatic remote measurement of water meter, a reed
switch sensor was analyzed and improved. The operation of reed switch sensors can be described as a mechanical contact
switch by approximation of permanent magnet piece to generate an electrical pulse. The reed switch sensors are used
mostly in measurement application to detect the rotational or translational displacement. To apply for water flow
measurement devices, the reed switch sensors should keep high reliability. They are applied for the electronic digital type
of water flow meters. The reed switch sensor is just mounted simply on the conventional mechanical type flow meter. A
small magnet is attached on a pointer of the water meter counter rotor. Inside the reed sensor, two steel leaf springs
make mechanical contact and apart repeatedly as rotation of flow meter counter. The counting electrical contact pulses can
be converted as the water flow amount. The MCU sends the digital flow rate data to the server using the wireless
communication network. But the digital data is occurred difference or errors by chattering noise. The reed switch sensor
contains chattering error by it self at the force equivalent position. The vibrations such as passing vehicle near to the
switch sensor installed location causes chattering. In order to reduce chattering error, most system uses just software
methods, for example using filter algorithm and also statistical calibration methods. The chattering errors were reduced by
changing leaf spring structure using mechanical hysteresis characteristics.

Keywords: Reed switch, Chattering Error, Water Meter, Magnetic, Contact, Vibration

T, " A%, NeAEdE R

(Doctor course, University of Seoul)
¥ o] =L 20073 E NgAEdEn sted TR o5ty AFHS.
A5 Al 2007349279, #3945 Y: 200736¥4Y

@m



2007¢ 78 DASSE =X M 4 A SCE A4 3

I.M &

ARG eEY 4 2T 71&9 X3} e},
A9 AR HAL 2A5E 2 HEY23 =9
o] A43 Fesith 7|E€Y 7AN AFE AFlE
ARLE A ARl XS WESA U2 ¥
AEE 9ol €22 7|58y AMRANM Agog
dHste EHol Uitk E3 fe Ang T
EE AAE] Y8l AA Aem 97 H3e]
gasth A4E 973 AHE 98 Y= 293 (Reed
switch), Abo]E(Cyble), Z71AFMR), 4 Filg)
(CCD image sensor) AAE2 Hfo] ARHT it}
Zb AN e wheka ggde] gloh

I FAA EE 293 A7 M ESA ALH

2 glen AYY o BAH A4S 45E 47

AAE AR Y= 2993 23 A e 977 ¥
L3

ANANE 98 7R AR PR TR} ded
FHE = AT oJAL AAAZ 7Y &
AZe] gFe 2= Treed)o] EBA 7t29 A FEl
T el B9 AR gRA s 2] ]
o Zofo gajx gy 29x F&E . 7E9
ZNIANFE AF7] dEe ERshe & F30] AR
el gdets AHAA A3 e B3 Yotk
At H BAE 93 71018 AMEtd AEAA
FARY A@E s AAI

g 2943 A FF FHAAE Aol 1XE A
Aol Azt Y= 299X T o = 29X
7t AEsd A7) wAs, "ael ANFE It
T8I FF @& A4 D= 29X FHL
A71 AUAE AR A & v (mm) BEY AL
AA FHFo2 2JAE Ny 2T F e A
ot ZEx 1 FIXE w3 WEN 4500 Hz 3=
9 % AL /X1 ok B gE 299 =
B AR ZAriduyRle] s A AL B
e Ywtdoz HALF] Zu fAFE MY
F gtk o] Wil 1A olde dARE MEde F
Z Fgo] 7tz "asit dz A90A 2N A
£3 wo BEFE 03 ~ 1A olstolth A9 AF
zE U 393 2.

e 29x A9 EAHL 2= 24X7} 7|AH
 Feog FFFLR IAANE /AL Sie FHolrh
AN Bl= 29X 233 et 3 78 4

=
poEas

(278

43

245 AZ81.2 97| Capsule
Y2
Magnetic Field

A

ag 1.
Fig. 1.

2|E A9k} MM EE Fx
Structure of the leed switch sensor.

Magnetic

() 2= 294% On (B2)

2 2= 294# Off

33 2. AFEZE 2| AR MM FHEp AKX e
Fig. 2. Detection fundamental of the switch sensor.

B Z7o] wAEt o] A A IAqA dgo] &
o2 A7t AAHoq. & HE7] AXEF
Ae8 209 w=} /% A 2 2o o
YA7F DA I o2 o] g A o] g
AR 2 HFAGAY R 2 T4 dE
o} AFo] % F ATl HHAA HE )AL
2= 29X9 "y @Ao] RS FRP &

kil
%

L2

bt om0 oro o
)

& 2 F7I7F BAAG A58 XY I
3 2ZEYoHoz AAAT A7} o
292 B AAE 4T ALHES
QAE FNHoRE T
29X AAM9 AR FF g
¥ dolH AgAe] Rk Ed fFe] Z2HA
WS olBEFE0] 7o) B ey A4t
2 S wHEAY S S el EA
g} webA ol GHES A7V fEt F=
29A AA AR R F2E WA AEHYS
Azt

BArE 97 AZE 9= 294 A9 }F d¥
2 7L 19 29 2ok

(R )

[I. 2|E AYX| MAQ MEY X L ql
el

AGY Baold 4 ARl AeRL R

A



44 BE A% MME 0|3 B2 HHUB Y
B e ’
AL XM Ry uEo "Mﬁmib
: "’:1«' Siol axmms wawe GG T
L 2R MY N B2 EURN HARNE
"._Qgﬁég !ﬂig EAN S217 g8
- R Ry l;x:’*xf AREROFS R ’Wﬁtm o veng eia.:rm
L B
# L
E-3 =
2 g I
Al
3 H H
! i) P . ! H
b ¢ v
LN 1
] AR =
PIC A KIS ARG
AS AN XY FRD IR ASD QBARXIY KA
Sixlzi 3 AP (AR Sl S8 2R o) SIS ST US

a8 3 2= 2902 AFgA e A € MEE 2%

Fig. 3. LUimitation and chattering emor of leed switch

detection.
20064 9 122 gleal
wois 2] 22 [ wezom [nee@a [RROAS[ER@aA-
3005 2:40 189048 17,9 1.0049 0
4598 2:55 323517 2834 40117 034 V
301,2 2:20 209207 189 2,0207 -1
582 2:09 36264 39 -0,2736| 0
291.4 2:52 137208 12 1.7208] 02
32081 2:42 17,9245 197 ~1.7755; -an
46873 215 31,5461 3471162 =317 -0,3835]
22712 |307 11,2237 177 -64763 -017
a8 4 2E AR HMe) HAZE A Y ooie #E
£ 2ES goF HAE el Aol 2
=T}
Fig. 4. The data of the leed switch sensor by remote
and personal measurement,
A7V7) Sk AR FAE gle 294xjoA A
HE 2% e e 723 E¥d 9 A7 A
Z 3} vjyFo| AdE HAste H2E Tipn R4
dolEZ 7158 F e &F otk = 297
A e eate thg 2y o] AT
MEA AT AThddA ALE 1d AA=Z A
E 947 A Ao =Owt A8 stk 433
Ao A-ALAEAA F= 2944 AME o] 8T

AR WAL 94 2 99 HA o wd () £
a7k AR g 38 4% = 299A AN E o &
g Z1AA S 444 HAY deoly exE Huwg 1
ol

a9 4= Bz A9A AAMA FPPH 9 .x
g A olg3] AZEYHoZ 7+

o AAH= FE dold exg A A

_[_

A

ot ﬂl[ﬂl

Gox
1513
=

A

S

(279

AZIINM AEY 24 22 ¥

xxxx 2|

Ao} AR W

Aekm oAHE
II. 2|E AR MASH RN X5 72| A

Aol He3 =
% 59} 2y},
AN &5 Az 7] gsted 3 7R 244
At APeATE F 1 oA APE Ao F
2 as]1e FASA.
3 7H4 AHEBL P= 29
A mHNAM 25 Agel

293 449 leeE TrE

o
e

L.
=
=

T

WA e

1o

A

_Q
o=

a2 5 AEE 2= AR MM
Fig. 5. The Leed switch sensor of the experiments.
ZE t MEE XM BF
Table 1. The magnetic types of the experiment.
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Table 2. Specification of the magnet for the leed switch.
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Fig. 6. The operation of the leed switch sensor of the
forward magnet.
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13. The result of reducing chattering error.
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