Eﬂ‘ﬁ'ﬁ*ﬁl Technical information

m Eﬁﬂ ( 20— IN it) ﬁi E"‘ (1)) ﬁ IE I: 2L) t For the calibration of the variable area type flowmeter (Float type)
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AIR Tatm 20°C

WATER (LEE specific gravity 1.0, #4582 Viscosity 1.0cp) 20T

AAYOTTOREESRRF LR ZELEE UCRETRRLTVET,
BERNCERICHEDERZEAOAHYDICEBEIEDRICE. UTDKRSISHIEZITOTHEL,

In this catalog measuring ranges are made on the basis of the factors mentioned above.

In order to conform to the specifications determined by our customers, carry out computation as follows.

UEDIZE DFFFHIED -+ CERICHEDAARE. F'—IENRENHIEEREECUCRETY,

Conditional compensating formulain gas......

Operating gas gravity, gage pressure and temperature are required as compensating factors.

#7507 ED AR 1 atm
20°CHmERE (NL/min) | —
Converted flowrate to Air at Tatm of
20°Caccording to catalog

ERRKRE
(NL/min)
Maximum operating
flowrate

LSRR

Specific gravity compenstaing factor

T —IESMIEER

Gage pressure compensating factor

SmEAHIER

Temperature compensating factor

1

ERozE X
Operating gas gravity

1.0332+HERT—JES

Operating gage pressure

1.0332

293.15
273.15+EHEE

Operating temperature

1. 5—YEDH 1 atm DIFAR (ERS—YEHN) ZOELTFEL,
2. F—IEHIFKe/cm2(G)ITIRELTRALTTEL, (1 Kef/cm2(G)=0.098MPa)

3. BALLE=AADHEE+1.293LEDET,

1. Make the operating gage pressure zero, when operating at gage pressure of 1atm.
2. For gage pressure convert it to the unit of Kg/cm(G) and substitute for it.(1 kgf/cm2=0.098MPa)

3. For gas gravity computation: Gas gravity=Gas density = 1.293
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BIRDZES DFGHIER - CERICEDRIALLE. 70— DOHENHIEIEEEUCHETY,

Conditional compensating formula in liquid. ...

liquid gravity and specific gravity of the float to be used are required as compensating factors.

H407 kE® WATER ERARARE

20T #&EHRE (L/min) | —| (L/min) X
Converted flowrate to water a 20°C Maximum operating
according to catalog flowrate

T —IEMIER

Gage pressure compenstaing factor

ERRELE (TJO—MEE-1.0)

Operating liquid gravity

Float gravity

(OO—hDEE—ERARELE)

Float gravity

Operating liquid gravity

1. HOREDEIAICE. FERTEE S A,
2. ATUVIRPREECIE. FRIGERTEE S A

“RFI|MIE T O— MEEE” 1ypical float gravities”

SUS316 7.98
SUS304 7.93
F &2 Titanium 4.59
PTFE 2.2
PVC 1.4

NIxy MEDIAB T A TICIFBERATET A

The above gravities are not applied to the types with magnets embedded.
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1. The above formula is not applied to the liquid which varies in viscosity.
2. The above formula is not applied to flowmeters with springs incorporated.




SUFDEZE OFRIFHIET GEETD)

Additional explanation for conditional compensating formulas in the case of gases.

AZOTME(AIr 1atm, 20°C. /—<JUEE (N)) DRESHEEREDRMA CRASNDHE MIEUCAEREDCRLOMIE CNINEAEN E DNV ERLE
9. CHRLEDAEHED OARETNNDEEIFEEKEZZEE T ONENDHOF T, Fc BICTEAVCIZEVTWLWS AT O ERmZREORM TREASNS
SEBEROMESBICCIELVLAENEECEFT,

For customers whose conditions differ from the measusring ranges specified in the catalogue (Converted at normal standard (N) of Air at 1 atm and 20°C), confirm whether the type of your choise can cover the measuring ranges
calibrated, and if deviating greatly from the desired mesuring ranges, it is required to change the type you selected.

Also in case of using the product which has already used under which it was different condition from specified in the catalog values, a correct value of flow wil be obtainable from the same calibrating computation as is carried
out above.

: AINR—IHEKD From the foregoing formulas

FIEENL/min) | _ | AFOJMENL/min) X HERHIEE X ' —IEIIFEIETR x SREIEIR
Compensated value | Values according to catalog Specific gravity compensating factor Gage pressure compensating factor Temperature compensating factor
R ERAY — I ENMIEIR REHIEIR
LEERIER Sl i Operating gage pressure compensating factor Temperature compensating factor
3.5 3 1.06
3 |\ N . 1.04
& g / 5 1.02
g 25 2 g
s 2 Es d s
Mz RE 15 e HE o9
ﬁ S 15 He d ﬁ s \\
£g '? B, JEE 096
S 1 Ne s
& = s 0.94
g 'S g
& 05 \\_ W2 05 =
- z 0.92
= N
0 (1] 0.9
0 05 1 15 2 25 3 latm 0.1 0.2 0.3 04 0.5 0 20 40 60 80 100
{5 A HLEE Operating gas gravity EET—IEF(MPa(G)) Operating gage pressure(MPa(G)) fEFREE (T) Operating temperature(°C)
SRS W EREE BT — Operating gage | 4*— I FEHHIFIE {SEFRAE Operating temperature SRR
Operating gas gravities Specific gravity factor MPa(G) | Kgf/cmz2 | Gage pressure compensating factor T Temperature compensating factor
0.1 3.16 latm 0 1 0 1.04
0.5 1.41 0.1 1.02 1.41 10 1.02
1 1 0.2 2.04 1.72 20 1
1.5 0.82 0.3 3.06 1.99 40 0.97
2 0.71 0.4 4.08 2.22 60 0.94
25 0.63 0.5 5.1 2.44 80 0.91

(B): H&OSET10~100NL/minDiFEE . tLE(1.5). E/1(0.2MPa(G)).;BE(60T). . DIFEREL VI BEDKSICEDDD.

WIEE=H%~0OJ1E X 0.82 X 1.72 X 0.94
13.3~133NL/min(tk&E1.5.0.2MPa(G).60T) &85,

BU. REOREEROMELFELOT T EBEEFOERELTHEA TS,
*(Ne, 1atm, 20C) (FHFOIBEED THILPIEET T,

(For instance) : What would be the flowrate ranging from 10 to 100 NL/min in accordance with catalog, if it wereat a specific gravity of 1.5, 0.2MPa(G) at gage pressure and
at a temperature of 60°C, respectively ?

Flow compensating coefficient K=0.82 x 1.72x 0.94=1.33
10-100NL/min(Air at 1 atm and 20°C) — 13.3-133 NL/min(At specific gravity of 1.5, gage pressure of 0.2MPa(G) and temperature of 20°C)

It should, however, be noted that it is different from the values of actual flow scale, so that it may be considered as a reference of flowrate when selecting type.
s The catalog-based values relative to N2 conform to the ones in the case of N2 at T atmospheric pressure and a temperature of 20°C.
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m 7J 9 n 9‘%35& wﬂfﬁ l: j L\ t For the unit described in the catalog

The symbol (G) indicates gage pressure.

AAEOT TIESIERA FRABDOERML) (SIS D7, Bz TRIOKICHEL TIEELTLE T,

In this catalog the SI units have been adapted to correspond to the international system of units. The units are followed by the corresponding SI units enclosed in parentheses in conjuction with the conventional units as shown below.
o'
=
=k
S
= N o = latm 20T OMPa(G) 293K x =
= REHEHEOBSOR - o ( OMPa(®) 293K ) EO O e as
g For example in case when the fluids are gases ® @ : L ~HER °
=Y
§.

@ : RER{ERDEAL Conventional units
@ : SIE{L Slunits
t ClEFK=TILEV—[CBIETEFT IO COEANSIEMFEI TR DMRGEL CAEEA. BRICIFCEEESLTHRRLETD,
AETFSBEELTKEEFHLUTVET,

The temperature in °C can be substituted by K of Kelvin. °C has been adopted for use on the products as our standard. (The symbol K is used for referential value only.)

m Eﬁﬂﬁig‘r m E Qﬁ%ﬂ Scale markings on the variable area type flowmeter

BHRENFXFIE T (FRITREDAIRDIZED 161) DEICIEDE T,

The scale is as follows( in this case the fluid is air.)

U7 )ESZERIRIUFK T Indicates the serial number.

/7 ERAZEHZFINUE T, Indicates operational conditons.

7 & A B4 B4 ke =2\ EE K . SEE
( ¥ ) AIR 1atm 20C NL/min BEEROES &AREZ10EUC. &RIVAEZ (K10 (1) TRRULET,
FTTT]
o

‘ 1T ‘ ] I If the standard scale is indicated at 10 as the maximum flowrate, the minimum flowrate is indicated at the ratio of 10:1.

ol = i - Max. 20L/mindDigaE 2~20L/min&/EbExEd,
A

For example: If the max flowrate is 20L/min, it is scaled at 2-20L/min.

\
n
©

MEERZRIUF T, Indicates flowrate.

B HFARIEFZEE VORI EDEEOY MIKDELEDHENDHDET,
B FBREEICIDELEDET,

B Printing method is either by engraving or silk screening but may vary with the production lot.

B The color varies with type of flowmeter selected.

m EER;’RE%"‘ o0— IN (1)) ﬁ a} m D ﬁ How to take a reading by float on the variable area type flowmeter

MEBZEFHHRDEOTO—b(ERF) DUBRRIERDEO T,

When taking a flowrate reading, the positioning relationship of the float(rotor) is as illustrated below.

BHREETROREDKFCEDRICEOSSZEE D,

The eye level should be adjusted so as to be horizontal to the scale as illustrated below.

W Ol

Bz

Eye level
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m Tatm (*ﬁ&) &y — :J“E [ D UL\ Withrespectto 1 atmospheric pressure and gage pressure

MESTNICENDD DD HEEENDSIFVEELE T RBICAEFERDEVE T JFARESH BRI E< EEFORBEINICERENELCHD S I —
[EDKRESERET DUENBHDET o

In the case where a great deal of differential occurs in flow measurement, it is caused by pressure either being exerted inside of the flowmeter or not. Hence it is necessary to decide how much gage pressure is exerted on the flowmeter
as a load pressure.
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1 atmTRYET BIBE (fig A) Ifmaking by 1 atmospheric pressure (Fig. A)
Z—RILAFETRIEEENMDODE T DT, ZNLUEOEBREEIIAKELLED IRESTE T atmtiksFEbET,

The setting pressure is exerted on the needle valve. Subsequently internal pressure reaches atmospheric pressure and the flowmeter is specified as 1 atm specification.

J=IFE(MPa(G)) TRHET BIHE (fig B) Ifmaking by the gage pressure(MPa(G)) (Fig. B)

BEE. Z—RILAFCIFREELIIND SRESTABIES —IEDDD D EITHEDFYT  MESTFY — I EHREEDF T
CDEVWVZRLTHESRD £ BN EEZSBOELET,

The setting pressure is exerted on the valve and the inside of the flowmeter at gage pressure. Hence the flowmeter is specified with the gage pressure.

Please be careful to select the type upon consideration of this difference.

(fig.A) (fig.B)

RSUFAI Releasing to atmosphere

f

JXILT valve

KSUFAM Releasing to atmosphere

?

FEs (Tatmfthk)

Flowmeter (at 1 atm specification)

EF5t

Pressure gage

EHEt

Pressure gage Est (0.2MPa(G)ft#%)
Flowmeter (at 0.2MPa(G) specification)
JXIL T Valve
HEE (B 0.2MPa(G))
Setting value(For example: 0.2MPa(G))

BREMB (B 0.2MPa(G))
Setting value(For example: 0.2MPa(G))

MPa&EARMDED (G) &lF. 7' —VEEE I CI . MBS A F I ER R UET
The symbol (G) following the unit of MPa stands for the gage pressure. The abbreviated expression is often used in flowmeter bodies.

m iﬁEE‘I’ — F,lll “"l 7 l: D L\ r With respect to the needle valve

BHORBSTA-—RIL ULIFOREBARZENELCEDFTT SR vy A DZEMBEEINBHAIF B—54 Y LITR—ILILITEDYwwbhAT) UL D%
RETDEZ. HITITHHULET,

The needle valve built in our flowmeters is used for the purpose of flow control only-not for shut off. If necessary, it is recommended a shut-off valve such as a ball valve and the like should be installed in the same line.

Eﬁﬂiﬂg %‘I‘ Z { v ; 'tﬁ Avariable area type switch specification

U—RRA v FiRELER

Standard specifications on reed switch

B WEE. BEEHATEEATIAL  Canbe commonly used for both applying and no applying voltage.
B HORFEAA YT, Self-holding type switch.

B UL (DCHRRDIS)

Compliant product with UL standards (Only for DC specification)

ABERREBELDRED LRI HE XA YFON

Contact A: Switch-ON when flowrate increases.

R Contact forms

BERBREELIOAEN LR TDE XA YFOFF

Contact B: Switch-OFF when flowrate decreases.

DC 0~24V Max. 0.2A(1%%)

DCO~24V Max.0.2A (Standard)

RS (ontact capacity

*ERRERIBOHERAZEHREVNCLETD,

AC 100V 0.25A 20W/AC200V O.TA 20W

AC100V 0.25A 20W / AC200V 0.1A 20W

% Itis recommended to use a contact protedction circuit.

—T)UDERE Gblelength 50cm or 2m/25

50cm or 2m / 2wires

¥U—YBE. SvYaBRICIERDICTHRIADIAMMEEY AT LAZFRETLTIEEL,

SRR ICRHE U CERBE LIEWL T<IEE L,

U—RRA v FDEEE BEE) (RILNOBEEFEREFE Ao
MBS R ONREE D EZR(TDENDDEITDT, TERLIESL,
3% A full consideration should be taken for surge and rush currents in designing the circuit systems.

#% Do not install it adjacent to magnetic materials, and also avoid to secure it to the magnetic panel.
It should be noted that it may be affected by the extenal magnetic field and tmparature.

DC 0~24V Max. 0.2A
(EARTEH) (Maximum rating)

H 1J —etc Relay, etc.

———=

RAAWFAW K Switch head
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Standard specifications on Magnetic switch

B BRI AWF, Self-holding type switch.

B U—RRAYF(THART HNEBHIE DR B 7252 T # GRENEICRUV A WF T, (H#tHh)
omparing to the reed switch, it is hard to be subject to external magnetic field and not easy to cause malfunction.

B {REEOEE IR IERT Protection dircuit: Power supply reverse connection.

B LEDfIEE, B@IFCmKT o With LCD. Itis lit up green when conducting.

NPNHEFI—AER NPN output contact A B wiing
HIFRZAE outputform NPNHF1—B#= NPN output contact B
PNPH—ARR PNP output contact A Z >/ Orange \ce
PNPH/—B R PNP output contact B 2 L— Gray GND
F=TV LAY Open drain DA | White Hi73 Output
HiF7 output HEEE Max. 30V Withstand voltage ~ Max. 30V
BRENEER 100MALLT  Driving current Less than 100mA
EEIREEIE Power supply voltage DC +12 ~ 24V DC+12~ 24V
SHEREEST Power consumption 10mMALLR Less than 10mA
T—TJ)LDE Cblelength 2m/3BH—AWG24  2m/3wires-AWG24

HEE Y Otk

Proximity switch specification

B SERELTIE/ T High-frequency type proximity switch
B | EDfIeE, 70— IR KT o With LED. Itis it up red when float comes to close to the switch.

EIREE Power supply voltage DC +12~24V dC+12~24V
200mA Max. 200mA Max.
BERBEAE NPNY+ 7 (/—<)LoO—X)

H7 output
Make and break type at direct current NPN type (Normally closed)
*JO—E#EERF.OFF s OFF : When float comes close.
T—TJUDE Cablelength 2m/ 375 2m/3 wires

XA VFIFBEDRIFUE T Ave Switchisnotself-holding. ¥ I>bO—3, 2 —F 2T —(THEHILTSER<IEE W, Use it after connecting to a controller and sequencer.

HEEV YD

Specifications on photosensor

B B ARDREESZLFED Aue Not subject to magnetic materials.
B LEDfIE, B@FCARKT o With LED. Itis it up red, when conducting.
B FEREERUD AT, Witha sensitivity adjusting volume. A o HHAEREDERBA Explanation on input/output circuits

DC24VE10% 00av-10% B
DC12V£10% 0c1v-10% FmAT Indicator
4 —20N:70O0—MNEFERON

EEJEEEE Power supply voltage

Dark ON : ON, when float is obscured RIS L % +DC24V
. arl : ON, when float is obscured. Relay volume ° R
E—K 0 d = N 5
e S NON: IO —NEHBSOFF Be ;@:V& 5
ob =
Light ON : OFF, when float is obscured. =S L Black 0
=2 mZD ack Output
NPNZ—27>3L2% NPN open collector HE20 50V = oV
T e TS ER80MA (DC30V) Max, o

Rating : Sink current 80mA(30VDC) at max.

K AAVFIFECSRFUEE Ave Switchis not self-holding.
MRAECBENMIWVTVSEHES. ENEEE T ERABDRREEDTENGDDZFT  Colorered fluid may cause malfunction due to prevention from optical transmission.
MRARICKUENNEAL TV DHE . A ELR ST L. SRENMET DIZAN DT . Mixing air bubbles into fluid may sometimes cause malfunction due to light diffuse reflection.

s 260

L9 —JILOMIFRES IRDEFSEIE Bending radius and tension allowance load of sensor cable

SEROFHEREE: TalN] = 7 X (F—JIUDEE) X (BFEERE mm?) x9.8 T—J)UFFSHIFR TRIMmM] = 6 X D(&—2J)LAESHEMm)
Allowance load of cable tension # of core Cable sectional area Allowance of cable bending radius Outside diameter of cable armor
Bl AWG19=0.6529mm=2, AWG24=0.2047mm>, AWG26=0.128 1mm? T—7IVHIFRIE . ROETR LD EZE ST RS,
AAYFROEVHICHU T ROSNTaDBEFE L0 12EU EOEFZ (able bending radius should be determined by TR or higher

SR1EVTTEWV U\DDVIPEY IR T—EBIFFRL)

Do not apply stress(*)to switch and sensor. (except for housing and pin-connector part)
*Stress should be less static load deprived from Ta.

*Stress should be applied within 1 minute. (JCS BABIET XA LD) Translated from Japanese Cable Maker” s Association Standard

TOFCO PRODUCTS GUIDE 2012 vo.1



Setting ranges and hystereses of reed switch
and Magnetic switchspecification

U—RRAvFRUBTA(VFOREHEALLATUYR

AA Y FEREEH

Contact setting range
B

B BRI TDRA vF EHERVEGE . A1 v FREHEISEREEPEROON (BF) /OFF (B) [CK O TREDE T, ?lﬁ:

When using the Self-holding type switch, it should be noticed that the contact setting range varies depending on the contact operation and on/off action. *

AERDIEE DR EEER BERDIESDRELR

Setting range on contact A Setting range on contact B

HERBN—IICE Ay TFREEEZELELTFSDH20~80%EXRKELTNEI AL
FEEDEBENSZTOMREZRET DD TIFHDOEE Av.
ON OFF 3t should be noted that although it is indicated in each product page that the switch setting ranges should be set between
OFF ON approxmately 20% and 80% as a guide, it does not warrant the performance from the reasons mentioned above.

U—RALYFODERXAFTYI R

Hysterisis on reed switch

B BRI A TR vFDERON,/OFFICIEU DL IITIHEZENHDE T .

Self-holding type switch have a resopnse difference in turning on/off the contact.

MAETEOARMAHICID. EXTUD ABDEFRLEDET,
ﬁiﬁ 3§i BB AT TEL,
ON OFF % The values of the hysteresis width vary according to the type and conditions specified.
E2FUYR U E2FUD2 For datails, contact us with your specification.
Hysterisis Hysterisis
AAWF Switch AAWF Switch U
OFF ON

m ﬁ % t v 'U' ()] —ﬂ& H@l 13 E (A H How to use the photosensor in general

TBREESR & U T indicating alarm at lower limit

IO HEERE
* Ifthefloat obstructs the light, ---

. EUTRETERCRE

“.. The sensor should be set at the lowest part.

NN

S ~ON Light ON

BEEAR BT
When using under normal condition In case of deacreasing the flowrate,
4/ —270N Dark ON OFF 4)—270N Dark ON

S ~ON Light ON

OFF

2 REDREE LT Inconfirmation of the normal value

. EYYEEREICERE
™ Thesensor should be set at normal value.

~ ))‘Qﬂ'm

If the float is vertically deviated from light axis, - -

JO—hDAEDS ERICHANDE -

A ~ON Light ON

OFF

HRELD MEBREN
When using near the normal value In case of being out of the setting flowrate,
%/ —2 0N Dark ON %/—270N Dark ON OFF

S ~ON Light ON

KERE CEDRBIFECDRESHCLDRIEOE T HAlFBREIVEHELZE 0,

2% The flowrate to be able to set varies according to the individual flowmeter. For more details, contact us at the nearest sales offices.

m BRIEM I IC DU T covionmental actvities in TOFLO CORPORATION

indications, etc...

¥ BHBIR TP AR MMEFERALTWVDHDIFHDEFA ¥ Thereare no products containing ashestos in our products.
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ROHS1ETGMMREDUEFES(EZTDE SFENECTIERRIEE V. TDHE(ICIF6YE (Pb.Heg. Cd. Cr(VI). PBB. PBDE) AN SNIc B TIA T ETL
fefEEF T F o, PEROHSHINEE NN EFIZEFZDE TENEICTIRRIEE WV KNEFEOMELNEBEZ L CRIA S B TV IEEF T,

Shoud the product compliant with RoHS directive be required to use, then instruct us with your specification when putting an order. In that case the product excluding a six-substances ( Pb, Hg, Cd, Cr(VI), PBB and PBDE ) would be
delivered to you. Shoud the product compliant with Chinese RoHS be required to use, then instruct us with your specification when putting an order and we would like to deliver it upon taking a necessary measures such as
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