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Be sure to read the following instructions carefully before use.

$HSFELY Important Notes

OFEUNEHFAEII N T ER TN A EEEDFTICES LS ICTERETEL,

Make sure that this instruction manual will be put in good hands of the operator.
OFEURHEAZSICRMIN TV EFEEAG L LT, ELVEERWE LTIEE. HBROBEET2ICRBIETTEWL,

Carefully read the instructions in this manual to handle your pump correctly and keep it at full capacity.
OBFHMHE S e RIREHAAZIE WO TERONS LT AT, ATRELTTEL,

Keep this manual in a safe, accessible place for future reference.
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TOHKEMY CORPORATION
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Design and specifications are subject to change without notice.
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In this instruction manual, the safety precautions in handling the pump are classified into the following. Be sure to pay
attention to and observe these instructions.
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ZLRLTVET,

GEENMECHTENBECNDEEZRLTVET,

case the precautions are not observed.

CORBZERL TR IRV ZET B L. BERXGREHEPERTCICOENDIRREDS ZEIR
Serious injuries or death may result in case the precautions are not observed.
CORBZER L CROIEURVZT 5 &0 M - RIBOBIRSE. YRIEENIIMREICEXR
Damages of machineries and devices or serious performance failure may result in
HERZT DL DDMRESFDRMERDIE. BT FOCVERVABRERLTVEY,
Instructions to follow in order to keep the performance of machinery and service life.

MRS ERLTVEY,
Additional information.

KL EDFER

Handling Precautions

TOHEVTTEL,
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Mounting a relief valve

O FHPEEEUNDADFICANGEVBRRICEBLTTEL,
Set up the pump without reach of children and other non-personnel.
QO FENLFTRIELGBEWVTTEL,
Do not handle the pump with wet hands. An electric shock may result.

@RV TDE—E2—T 7 HN— EEFREHDN—ZRY AN LIRETIHIET 108"

REDRRAEGVET,

Never run the pump without the motor fan cover, coupling cover and other
protective covers in position.

ORENELELS, BRETCHI>TTFEL,
WA, SEE, BEIRESESRE LS, ICEEZYI0EL T, REZHRANT

If any anomaly has occurred, turn off the power immediately.
If any liquid leak, abnormal noise, or abnormal vibration has occurred, disconnect the
power source immediately and check for the cause.

EERY TOM N EZEIRE TEliz LE 9 &, MEIEDRFRREITEN ORI
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If the metering pump is operated with its discharge-side clogged, the discharge
pressure may reach several times the allowable upper limit of pressure. This can
damage the pump, the decelerator, the motor, or the discharge pipe (hose), as well as » )
spouting and splashing of chemicals. In order to prevent this, mount a relief valve GREIS B0 F W)

/NEZ % WARNING

(To be continued)



which is actuated at more than the normal working pressure in a place near the pump,
where its operation can be easily checked.

@FEITEELTTREL,

HAEY 2 CREEHTIEIRE ) 25 HE. BEIC K 0 Ry 7L & [ — B
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Use caution for liquid which may be frozen

If any liquid that may be frozen (including liquid with crystal deposition) is
handled, the pump may be damaged with frozen liquid immediately after the pump is
started. Even if a relief valve is used, it may be also frozen keeping itself from being
opened. Take appropriate actions against the potential risk of frozen liquid. Before a
long-term shut-down, be sure to drain the pump and piping(hoses) completely.

@K —ADFEARUREICOVTDIE
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Attention to use and storage of hoses.

Since a long-term outdoor installation and storage make breakage of hoses easier
by ultraviolet and aging degradation, it is recommended to install the hoses through
the inside of protecting tube. Also, please replace the hoses periodically and storage it
indoors when not in use.

@I —F v \—DHYHiF,
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Mounting an air chamber

Air in the air chamber is gradually dissolved in the liquid or sucked, so that its
volume comes to decrease. If air is not replenished, the pressure in the air chamber
increase and can burst the air chamber resulting in the liquid being splashed around. Be
sure to mount an air chamber cover for a resin-made air chamber.

Attach a pressure gauge to the top of the air chamber. When the fluctuation range
of the pressure has reached == 20% of the normal working pressure, air must be
replenished. The air volume decreases more rapidly with liquid whose viscosity is
higher.

OIE(T - Eix - EEERCEELTTREL,
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BEHOIHRY T 23RS B, BEZLTYIDELTRFEW, R TICEEN
o TN b2l L, X BRI, FHUEFERMSASRWERIC LT MEXEH)
DERZIHRLTTRFEWV, ZOHICE, BIICTHBIAA v FZIO AT TFEW,
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Use caution for installation, operation and repairs.

Installation, operation and any repair for the metering pump as well as its peripheral
and electrical units must be carried out by a qualified person who completed the
appropriate by administrator.

Before disassembling the pump for a repair, be sure to disconnect the power source
and make certain that no voltage is applied to the pump. Ensure that the pump never be
turned on during the repair. For this purpose, provide an intermediate switch separately.
Post a sign “MEN AT WORK" in a conspicuous place.

If any dangerous chemical solution is used, fully understand its characteristics before
starting to disassemble the pump. Wear protective clothing against chemical solutions
as well as protective goggles, gloves and mask, if necessary.  Before reducing the
pressure in the pump, discharge the liquid and then use water to purge the inside of the
pump.




@Ry,
T2 P> Te BRI BB TRIA LRV TR E W,
Dangerous substances
For whatever purpose including a repair, never return to us any unit or part that was
used with a radioactive solution.

O RERmDINE,
ERAR Y T ROMNE MG, FEEREEYIEC L DU LTI IZE W,
Disposal of unnecessary units and parts
Dispose of Metering pumps and the accessories according to the laws and regulations
in relation to Industrial Wasters.

/\ ¥ E CAUTION

O ZFIE L 72 5. WNAMMASGED MR L T REWV, SRNA. [HENENZ 2> TOE I, Hinkh OREEE TV e
ATOVEEAN, XVEHEMEATHEEAD . & LAESRANED Uk, BRI, BEVRDLIC, THEE FE W,
After unpacking the carton, check that the contents meet your order including the machine plate and accessories which
you specified. Also check for any damaged part, loosen screw, or any other anomaly which might have occurred during the
transportation. If any defective is found, contact your dealer immediately.

@Ry T REr T (HEETHERR) DINT, THEHTEW,
The metering pump must be used without exceeding the allowable upper limit of discharge pressure specified in the
specifications.
@ EHR Y TRREIZRAE I, BE (Rh—R, Z7—F ¥ 2 \—) FIREIZECILET, o T, BT, AU KR—F-
HRZH D A, R TEER 2 5 AR ORICEE L TR E W,
A reciprocating pump causes the pulsation of liquid resulting in vibrations in the pipes (the hoses and the air chamber) . In
order to eliminate them, provide supports and reinforcement in place so that the pump is not adversely affected.
@t — X —fBILHEIEHICTFZSNBNTTFE, ERICADXTOT, RIEDHRERD FT,
Do not touch the motor while it is running. It becomes hot and you may get burnt.
@R (NS, TRV iz ik U, IRoehs £ 723 440 THERE FE U, S - Rl hE
DIFEREZD T,

If anything unusual (smoke, burning smell, etc. ) happens, stop the operation and contact your local dealer or us. A fire or
electric shock may result.

[ #m@L> ATTENTION )

@FFHC T ENAIRER., EXFDED LR T TN, MERELTFEW, A, R, R, HE, RS,
Check that the conditions of the liquid being actually used are the same as those specified in your order, including its name,
concentration, temperature, specific gravity, and viscosity.

@F v T —a URAIEED . R TOUSMIHBRZHK S ZI/NE KT R2RENED £, o T, oA DU < ICFRE
LT, WoAE (WoAR—2) FELTREW, WEDHID D PHFEDORNOES L AL DM )P LTREN, X,
PO AT ROREZLE L T S5 EER R CINEESTZ S % S TGARLE 2 K< T 50, BWAMllc Ty —F v 23—
ZHO I TREW,

In order to prevent cavitation, the loss on the suction-side of the pump must be minimized. For this purpose, install the pump
near the liquid being sucked and shorten the suction pipe (hose) . Minimize bends in the pipes, the number of joints, etc.
which may restrict the liquid flow. If a long pipe is unavoidably necessary, use a thicker suction pipe or add an air chamber at
the suction-side, in order to reduce the piping loss and acceleration resistance.

@R T OIS GEAE -+ S5 WGAMURES) (BoARIEFREN) +TOAFHR) KD ERWEE, A 74>
BISDFELETDT, YA 7+ VBARZIOMNFTREN, X, BE (h—2R) DEEES LhiddiyiigAL T, Ko7
DIFRTEN AT A—N—T ¢ — FEENRETZENED £, A—\—T ¢ — FEGEMNRET 2R, HER X,
I —F v N—ZRO NI EREOMRZ BROHLE T,

Wi, YA 74 VRIS - HWIERZIO AT B 58 R EIRICEE CR—R) Kbk b OFEN kT 52, S ORh—
A) DFEERHRCED AT TTREW,

If the discharge-side pressure (injection pressure + discharge actual head) of the metering pump is lower than the pressure on
the suction-side (operate pressure on suction tank liquid surface + suction actual head), a siphon phenomenon occurs. For this
reason, provide an anti-siphonage' valve. The longer the pipe (hose) is, the greater the acceleration resistance is. As a result,
the pump's pressure may exceed its allowable level or an overfeed may happen. If an overfeed phenomenon occurs, provide a
back-pressure valve or an air chamber to maintain the metering characteristic.

When an anti-siphonage valve or a back-pressure valve is being provided, it should be installed at the leading end of a pipe
(hose) so that no liquid leaks from that pipe (hose) end when the pump is stopped.




2. 5%stDER DESIGN CONCEPT

CDE. b—TI0EERYTZHAEE, BHESTETVET,

FHEIEETKE. T—)b. BHKESOEFAEZEL LT, PEL PFEE. FEHFOERZEEIAT HENDHICHRTEN
TWVWETY,

BENRETICKL 2/, B8, EBf&(EZsY. TOL WMAKITEN. U7 U7 REFELEGH. FLERESRERELA
BECHYIRE - IEBWNROHEMANFEE—Z—HAF. BNIERZELTVET,

Thank you very much for introducing TOHKEMY Metering Pump.

The Chemical pump is designed to feed a fixed amount of liquid chemical such as hypochlorite, neutralizer, anticorrosive
and cleaning agent. The major use is chlorination for water supply and drainage, swimming pools, small water-supply
systems and so on.

Not only compact, lightweight and low-priced, but also superior in durability based on the systematic design. It equally
features linear flow rate characteristic as well as free adjustment of the flow rate, whether during the operation or shut-
down. The totally-enclosed fan-cooled motor is energy-saving, applicable at high pressures and easy to handle. It keeps in
full swing even under harsh conditions.

3. CM-X1E#f{t#x STANDARD SPECIFICATIONS OF CM-X SERIES

H{tHk SPECIFICATIONS

it & & (me/min) RaMHEND N _ spm (7B 3 L) - o
T Discharge Max.discharge Ay MR/ ALY TS LE Reduction ratio BAAMO—VK | E—%—| A=
Pump head dia. / Max. stroke length | Motor | Weight
Model pressure . .
60Hz | 50Hz Diaphragm dia. (mm)|  goH; 50Hz (mm) W) | (kg)
MPaG
CM-1X 2~9 156~7 1.8
9.8(1/180) | 8(1/180)
CM-2X | 4~19 3~15
CM-4X | 8~38 6~ 31 0.7 670 /639 19(1/90) 16(1/90)
3.9
CM-7X | 14~68 | 11 ~55 35(1/50) 29(1/50) 25 %
3.8 about
CM-12X |23 ~115| 18 ~92
59(1/30) 48(1/30)
CM-20X|39 ~195]| 31 ~ 156 0.5
¢70 . 649
CM-30X |65~ 325| 52 ~ 260 0.3 99(1/18) 80(1/18)
BEE%IEH COMMON SPECIFICATIONS
=#8. 4P. E & 60Hz(200 - 220V). 50Hz(200V) £FNBEANT S VE
fEmste 3-phase, 4p, class E, 60Hz (200 - 220V), 50Hz(200V), Totally-enclosed fan-cooled indoor flange type.
Standard | w45, 4P, E 78 60HZ(100 - 110V). 50Hz(100V) £ENERATS IR
B=f— Single-phase, 4p, class E, 60Hz (100 - 110V), 50Hz(100V), Totally-enclosed fan-cooled indoor flange type
(Nidec) 7 EM=HA. 4P. E 7& 60Hz(380 - 400 - 440V), 50HZ(380 - 400 - 415 - 420V) RENBEA TS > IE
Motor o 7 rated source, 3-phase, 4p, class E, 60Hz(380 - 400 - 440V), 50Hz(380 - 400 - 415 - 420V), Totally-enclosed fan-
HEIRRE cooled indoor flange type.
Semi-standard
BFE. 4P, E #& 60Hz(200 - 220V). 50Hz(200V) £FANBERT 5> I8
Single-phase, 4p, class E, 60Hz(200 - 220V), 50Hz(200V), Totally-enclosed fan-cooled indoor flange type.
- . FHESEMASHEE. FERM G1650 7 —X (BAA7 - Ib—7 ()
L& 1% Peduction gears Spur-gears multi-stage combination, lubricated with G1650 grease (The ORE-LUBE Corp. Japan)
HAKRERY T HRIRERR—X (R IFLVAR—R0.85m) (XV46 TERUANMT) R THN—tv b (H/N— HRﬁXT—
BGRY) 188 R TEMARIVE - 7w b (S-WAHH) M6 X 2528, BIRTE (+FZ14/1\—14& M6 A/N\F—1FK).
1= % (R & WERAE (R—RERDFH R—ZX4m, T— A FrvFREMBLET,) (XV46 - 75 2 IHERMAN RNERRBITT . )
St g’ " S Air extract pump, Air extract hose (Polyethylene hose 0.85m) (with for except XV46 spec.), Pump cover set (cover,
ADCaICIACEESSOIes stay, set-screw) 1set, Pump mounting bolts and nuts M6 X 25 (w/spring washer) 2 sets, Philips screwdriver 1 pc., M6
spanner 1 pc., instruction manual. <for hose spec, include for Foot valve, Check valve, Hose (4m).) (Pump with sight
glass is also available without XVV46 & flange spec.
B E Color Ry TTL—L VIV T7.5GY 5/4.5 E—42— - HEkt <>+l 5GY8/1.5
Munsell 7.5GY5/4.5 for Pump frame, Munsell 5GY8/1.5 for motor and reduction gears.
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@M EIEMHTE YT 0.1MPaG. WoAFE— 0.01MPaAq CRY T EAER) KB 25 - HKICK2EDTT,
The dischargeable volume was caluculated at discharge pressure of 0.1MPaG, suction head of — 0.01MPaAgqequivalent to
the same pipe diameter as in the pump ; and normal temperature using pure water.

@ =M IR H I - HKICKBEDTY,
The allowable upper limit of discharge pressure was calculated at normal temperature using pure water.

WiE4EEREME STANDARD LIQUID-CONTACT MATERIALS

& ##4+ Combination
No. 5% Part Namas VVFC VVE4 XV46
23 R>TAv K Pump head %83 PVC Clear %83 PVC Clear %3 PVC/SUS Celar/SUS
17 #4775 L Diaphragm PTFE PTFE PTFE
20 +24 + 256 = .
61-62-63 aART R Connector PVC PVC PVC
22+30 |/NVT7¥—b  Valve seat FKM EPDM
21+35 F+ v FR—)L Check ball t+>=v%7 X Ceramics SUS304 SUS304
27 ouvy O-ring 772 R Aflas 775X Aflas
38 AT Spring SUS316
31 IAVE D Packing 772X Aflas 772X Aflas
50 oury O-ring PTFE
A PVC PVC PVC
Body
VAL aE A IRl ©52 w42 Cerami SUS304 SUS304
Check valve Check ball 7= eramics
=1 FKM EPDM
Valve seat
A PVC PVC PVC
Body
7—hF FryFR-Ib —=. )
e Check bal +>=v%7 X Ceramics SUS304 SUS304
2= PVDC PVDC PVDC
Filter
04 X¢9 06X ¢ 11
. JL—FKAWY 04X 06 TL—FAW
e AR WEEL K~ KU IFL V-2 WEEL -2
9 Braided soft Polyethylene hose Braided soft
PVC hose PVC hose
i 7AZAN B REE HEER
TRESE—EX Z Dt DIEEE By —4
ARAEFRBI WS s — 8% Hydrochloric acid TUEZTK BT ERES
Applicable chemicals Aluminum sulfate Sulfuric acid Sodium hydroxide Polymer flocculants
Ferrous sulfate Nitric acid Ammonia water
Ferric sulfate Other strong acids

(%5 = REFERENCE)

@M EDMEMHIIH DML, REICEDZ(ELETOT, ERMERIIIELTY, X, Ll OMEMEE EFRETY,
Take this table as a general guide, because the material corrosion depends on liquid temperature and concentrations. Other
combinations of materials than above are also available.

@7 7 I AFHFERILDO—FETT,
Aflas is a kind of Fluorine Rubber.

@ (VVFC, VVE4) DO#fih— A3 A D 9 OT, TEEIIMARYS &, HR—AY A XZ2HRLTRFEWD,
There are two types of hoses for (VVFC, VVE4) combination. Clearly state the liquid in use or the hose size.

@ (XV46) DEDFREEAIH & LTiE, R—AHER (CM-4X ~ 12X) T200 mPa s AT « (CM-20X * 30X) T80 mPa-s

PUF, EEEARREE 300 mPa « s LT, SHHTEW,
Hose spec. (CM-4X ~ 12X) :200 mPa - s or less * (CM-20X - 30X) :80 mPa - s or less, Flange spec. :300 mPa - s or
less use for polymer flocculants spec. of (XV46) .

O (XV46) DRV TNy FBITIE SUS DENDNTVET,

Pump head @3 of (XV46) spec. is reinforced with SUS.




WiEZREEE LIQUID — CONTACT CONSTRUCTION

BE 0% %
I No. PART NAME
Discharge-side  |P7uvy
Sub-ring

16 LAV T 5 LES
Diaphragm washer

17 LAY TS s
Diaphragm

18 R—RAFEEF v b
Hose lock nut

IIE
|

19 RS VT
Hose lock ring

2q |FrvFER—L
Check ball

S

29 Rl LT — b
Dis.-side valve seat

VAN

28 Pump head

24 AR 2 —
Suc.-side connector

Ry T\ FEUSTARIL b

25 Pump head mounting bolt
MR R 05 |TTHEETSY
Suction-side Air extract plug
ouvy
@ CM-1X ~ 30X 27 |0-ring
TNFTRETMERE (XV46 R 30 |BABULTS— b
For sight glass spec. (Except XV46 spec.) Suc.-side valve seat
31 |SvFY
i Packing
8 . P ) . FrvFR—)L
= Discharge-side 35 | Check ball
2TV
38 35 88 Spring
] ouvy
62 5 9 Bl O-ring
A ORT 2 —
35, f 56 |pis.side connector
P, JO0—ky—t
16 o Float seat
‘ MNERREET — R
2 ot é;ght glass case
3 — Ja—bACR
@ 59 Float guide
J0—Fh
50 & Float
| U 61 |MHAIE—BIRs 5—
38 1st stage connector at dis.-side
6 |HHAEBEZBORY 52—
35, 63 2nd stage connector at dis.-side
MBI 2 —
18 SNl 63 | suc.-side connector
Suction-side

@ For XV46 spec.
(CM-4X ~ 30X)

BiR—AEGES (EBEARICIIFELZEXHEA,) STANDARD ACCESSORIES (For hose)

XV46 UM, Except XV46 spec.)

7— b7+ Foot valve (For ¢ 4) F + v F 7+ Check valve (For ¢ 4)
BENo| $8 BN, ot NAME
2018 | 217 i il
2019 [l ook 1 | =~ ]
2033 [FAER Wy RigEY2soe oGRS
2034 [F0 T gl |f 2830 (] coat
2035 |2 cccba 2632 |5,
20-36 |5V 7 2835 |2t ocbal




4. ET INSTALLATION

/N EZ 4% WARNING

O FEPEBELUNDADFICINGWSFRICREL TTEL,
Set up the pump without reach of children and other non-personnel.

O@I7 —F v I\—DETIT,

L7 —F v A= NOZELUEEANC TEBISHHICIET 720 . BEAINTHDOLTOEE T, 7 —F v 2/ —DZELD
iR ZR% L7 —F ¥ N—NOESD EA L, L, FHEDROESBNDED £, BFRIZY —F v =&, &
FLY =T v N=N=ZWO T T FEL,

L7 —F ¥ 2N=0 EEICESEHZID S TR E W FENZBIENEHEHTE 1O £ 20%LL Ficik > 72 52257 h
DETY, FEORWIRIEEZERUIR R LE T,
Mounting an air chamber

Air in the air chamber is gradually dissolved in the liquid or sucked, so that its volume comes to decrease. If air is not
replenished, the pressure in the air chamber increase and can burst the air chamber resulting in the liquid being splashed
around. Be sure to mount an air chamber cover for a resin-made air chamber.

Attach a pressure gauge to the top of the air chamber. When the fluctuation range of the pressure has reached = 20% of
the normal working pressure, air must be replenished. The air volume decreases more rapidly with liquid whose viscosity is
higher.

ORY EIFBEDDTICASTHEWTTEL,
MmO L7 DOME FUTASGHHDNEC 28NN H 0 X9,
X, DY FFHu—T, Fr—YEEEOEZEOZMHL, BRIV E IR0 EFHAZ M Lo oD B
EHHT LN T REW,
When raising the unit, do not allow anyone to enter under the unit.
It may cause serious injury if the raised unit drops. Use the ropes and chains with sufficient strength for raising the unit.
Never raise the unit without using bolts or holes for lifting.

ORYT - E—2—FDLILE STV, BHERITLEWVWTTEW, finT, 7A%29238BNbHHUET,
Do not get onto a pump motor or do not use it as a stool; Otherwise, the motor pump could fall and cause injury.

OERRENHE. BTz +217> ‘C'F*L\
RSk - ﬁ HOWRMKZHLD S i, HEFOEMRNH D 97, #KZH0IATo TREL,
X ﬁ%’(“ﬁ%%?ﬁb&b\f?éb\o If\l ERICEAMT B O JEERMENEC2BNDH D X9,
Have good ventilation when installing the unit indoors.
If odor or toxic liquid is used without adequate ventilation, there may be a danger of causing intoxication. Do not cover the
main body with a cloth; Otherwise, the heat collected inside the body may cause fire or failure.

@FEITEELTTREL,

HAST DI (RESATHIE S 3T) 245 Ha. BRI & bRy TiEiR L FFIC—BHC U TR 23\ Ea0E 0 $9, L2
ZEROMNITHTE, ZRAEFLHEBEICE DM RNEELED TTOT, WSR2 TIREL TREW, X, EHIHH#H
a2 RIE B0, RS IR TR Y T - B CR—R) WOWRZEHHEL TREW,

Use caution for liquid which may be frozen

If any liquid that may be frozen (including liquid with crystal deposition) is handled, the pump may be damaged with
frozen liquid immediately after the pump is started. Even if a relief valve is used, it may be also frozen keeping itself from
being opened. Take appropriate actions against the potential risk of frozen liquid. Before a long-term shut-down, be sure to
drain the pump and piping(hoses) completely.

/\ i¥ E CAUTION

OMUZHIN L5, WAMMNESGED DHEEEL TR E WV, BIRAA. NBNENZ 5> THHR I D, Bk ORIHE TV
ATOVEEAD, RVEEDREATOEREAD, & UREGZANED UK, BRI, BHVRSKEIC, JTHEHRETE W,
After unpacking the carton, check that the contents meet your order including the machine plate and accessories which
you specified. Also check for any damaged part, loosen screw, or any other anomaly which might have occurred during the
transportation. If any defective is found, contact your dealer immediately. (HE S BHERFEU,)

(To be continued)
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@ ER Y TR M) (EBRTER) URT, THTFEW,
The metering pump must be used without exceeding the allowable upper limit of discharge pressure specified in the
specifications.

@HET AR PV 0 ~ 40°C. B W 0 ~ 50°C. NPSH req. (d#Y 0.06MPa Abs. T Tl FE W,
When your pump is of the standard specifications, use it in the ambient temperature range of 0-40°C , the liquid temperature
range of 0-50°C and about 0.06MPa Abs. of NPSH req.

O DRV T AT —DBIXICIRNETY, ATV —DEFHEDOLAETHH FE W,
This pump is not intended to transfer slurry. If slurry is contained, contact us.

@ 7 IHIERLNDE D, BDRDGEWMER - ATV a iz SHHOEA, X, THUTERT 2 R T MHRENR 4K
W LT A7 Ui E d,
If any accessory or optional part other than our genuine or authorized one is used, we take no guaranty for any performance
of the pump and/or any accident that may result from such use.

QLR R TEZHDICREL TH S, HREE CR—ARE) LU, R FICEERE (R—2) X3 FEMD S E0HRIC LT
Té b \O
First install the metering pump and then connects the pipes (hoses) . Ensure that the pump is free from the load of those
pipes (hoses) .

@K iy 7V — MFICERR Y T ZEE T 2 LI T, TR TRBICID T, HEDORE S E. WoARE MRS
EHTZEEVERIC T 0 7R S DREET Y X, s, BRI L Tid, R/E-a2 7Y — FEERZ A E 8720 EE,
i filE 32+ 7> TR EW,

Avoid installing the pump directly on a floor or a concrete foundation. Be sure to first mount the pump on a pump support
and then install it on a floor or a concrete foundation. The pump support must have sufficient height so that the suction pipes
do not touch the floor or others. If any corrosive solution such as a strong acid one is used, apply anticorrosive paint to the
pump support and the concrete foundaion so that they will not be corroded.

@7 —F v 2V N—OME I ARIC SUS MM 2 5% E1d SUS 8% S FE W, MilFRHT 7 —F v O N—IZ Rl
B IR ERIC K 3BT SNE A, ZRD%, 3FEMZHZE L THLLE DI L TRE W, . BT
7 —F % N—ZZI D AT OB EEIRT T —F v IN—IN—ZZ IO HFTFE W,

For the material of an air chamber, use SUS (stainless steel) so far as that material is well resistant against your solution.
If any resin-made air chamber is used for a long period, its deterioration resulting from ultraviolet rays and chemical solutions
cannot be avoided. For safety, it is recommended to replace such an air chamber every three years. And, be sure to mount an
air chamber cover for a resin-made air chamber.

O TFIONY R, a3 Z2— FPEHEIIERICGTOO TN ST B RWEATNICE D HF TR EW,
The resin-made heads, connectors and valves are prone to impact. Select an installation place where nothing could hit the
pump.

[ #@L> ATTENTION )

QX T ENBMER., DL DLFIU T, MR LT REW, ., WAL, R, R, A%,
Check that the conditions of the liquid being actually used are the same as those specified in your order, including its name,
concentration, temperature, specific gravity, and viscosity.

O EHIGANGEIL N U A Y T F Y AREBU T, FIE AR AR—RAZR ST FEW, X, EHEEAS5R0E S ICHE L.
D ROATCHR I TR E W,
For the installation site, provide sufficient service space around the pump considering the operation and the maintenance.
Install the pump in a place where it is not exposed to direct sunlight and sufficient ventilation is available.

O IiTERNE Y — X MG ADFE 2T B MR 2 [ 256 EEO KWFTANID (T REW, X, RliEREgY —
S BTN 25 AR 2 EIHUKE AT E WV, KPS T/RZZOEERHIUKE LTHWET &, KICEX
NTVRHRI AV DBICAT)—DFREL, R TOMEMREZEFTEE2BNNED £, X, GEINREHEXTZ
FHTEW, ARy 7RI DI ED T,

Install the pump in a well-ventilated place, particularly in the case where sodium hypochlorite, hydrochloric acid, or other
corrosive gas generating chemicals are handled. And in diluting sodium hypochlorite, etc., other chemicals, preferably use soft
water. If you use well water for diluting, iron and manganese contained in well or industrial water may generate slurry. This
may impair the pump's discharge performance. If available, employ low sodium hypochlorite for minimizing gas lock.

@KV T RO 2 > 7 FEF H LTz 500K ST L T FEL,
Keep the pump and liquid tank not exposed to the direct sunlight.

Oy —F v =&, ERRVTOMREE X CIEEHIZR &, ]EDIRE XA YT I L R TEGZERBEESC
LIIFRICBOIEE T DT, T7—F v YNRA—ZIONFTFEV, 7 —F ¥ N—@E R T XD DHNITHT, R T Dl
ST RYTANY ROE FIZIO AT TREW, R T 7 —F v N—OEE (F—R) BE7ONEEIIEAECET,

Mount an air chamber as it prevents any pulsation and acceleration resisrance of the metering pump and serves well
to prevent any vibration of the piping and to extend the service life of the diaphragm pump itself. Install an air chamber
downstream, near the pump and top of the pump head. Acceleration resistance occurs for the pipe (hose) length between the
pump and the air chamber.




B:EF5E  LIQUID VISCOSITY
B TR DS R R OB R R B F X L,

See below when transfer the high viscosity liquid like as polymer flocculauts.

®
Connection 06 K—2A 15A 75>
Bl 6 Hose 15A Flange
Model
200 mPa + s LI
R or less 300 mPa + s U F
X 80 mPa - s L{F or less
CM-20X - 30X or less

WOAMUE R 1m BIA, HHAPE R 5Sm DINZHZICL TR E W,

Suction-side piping length should be not more than 1m and discharge-side piping length should be not more than Sm.

BI7—FvV/I\—DZESHHREME AIR-CHARGING THE AIR CHAMBER

1) ®liZ OFFICLT, Ry T ZEhEgEd,
Turn OFF the power to stop the pump.

2) M2 T £ 9,
Close the discharge valve.

3) FL—2Fpeb L9 DRE £ 9,
Gradually open the drain valve.

4) TT7 —#iFRDI VT ZHE LT,
FL—2F K0 O I FUIHIAT T T,
Open the air supply valve.
Wait until no more liquid comes out of the drain
valve.

5) FL—2FZHUET,
Close the drain valve.

6) L7 —MiFD/ VT ZHALET,
Close the air supply port valve.

7) MR B £,
Open the discharge valve.
DLET, Ry T OMEIRic ANE S, H—rHAT
2 S CEE U TR, 2 oEE CHIE .,
Ry T« 7 —F v 23— LRI OFATOR
EEOWHEZHIELE T,
Now the pump is ready for operation. If by any
chance you fail to open the discharge valve and
start the pump, the relief valve opens itself at a
preset pressure. This way, the pump, air chamber,
the pipe and its fittings located before the
discharge valve can be protected from damage.

BRYO
Return port

PVC 1#E&E% PVC spec. pipe routing.
YR—F
Support
BEEsE
Fixture é .
I7=Fv2I\—
Air chamber
A
I7—#FRO Pressure gauge

Air su ort
PPYP TP—F v Y= HN—

|~ Air chamber cover
BElEsE

" Fixture

[:3

o o it AR
RER :
Raliafvalve Discharge valve
> A
Discharge-side
Drain valve
BiREL ]
Drain valve

FROMIHISIHAIEN G S BB g DEEYT

o T7—F v UN—DLT7 — iR B R & TR
Wk E NS FL— VRS L CHES LAY T N ] A S “Pump support

F ¥ RICIEHIS R T, Suction-sids |1 4 R & ] & vy — FER

The greate the liquid viscosity, the more often air
should be supplied. It is advisable to provide a
valve onto the air chamber air supply port, as well
as to additionally lay a drain pipe for the drain
valve. This is very useful in your maintenance
work.

LY ¢
Concrete foundation
\ YR NL—F
Y-shaped strainer

A
Suction valve

BT/ —F+v>/\—A= VOLUME OF AIR CHAMBER

CM — 1X ~ 30X Iz A22 (04 £)
Model



5. BidE® PIPING

/N Z % WARNING

@EHANC/ NIV T ZFRT B56E. TONVT TIREHRAEI T 720, HIEHPICHET AR5 BT RITDEVTREW, K7D
M RE D RFEICE Ko7 0 PASGETRIRAE & 75> TR Y TOWHRIC D7 D 97
If any valve is installed in the discharge piping, do not control the pump discharge rate by this valve and/or do not shut the
valve during pump operation. It may result abnormally high pressure or block in the piping and damage of pump at last.
OZ2FDEY I,
ERIRY T OMMMIMNEAZLIRE CEIR L X3 &, HMHE DGR RESIENOBISICGET 52 LB D T, ZO/RE. R
TR WEER, B— &k, S (R—R) HEORGOERIEND B IEN D Th, FROEH, MREOZRNDH D,
REfERRTS, Thzeliicid, HHAMERAENL LTSRN 2 L4272 R 70 T BfFHRED LT WEEFTCED A
THREW,
Mounting a relief valve
If the metering pump is operated with its discharge-side clogged, the discharge pressure may reach several times the
allowable upper limit of pressure. This may cause damage to the pump, the decelerator, the motor, or the discharge pipe (hose),
as well as spouting and splashing of chemicals. In order to prevent this, mount a relief valve which is actuated at more than the
normal working pressure in a place near the pump, where its operation can be easily checked.
OZEAPEERICIE. AEITHENAAHLRTENTVETOT, ELWRNARICEYMIFTTEL, RoTHARICEY [F1F
F9E. RUVTORBEELHEEICER L TRIRTY,
Install the relief valve and back-pressure valve in correct direction according to the indication on the body. Installation in
reverse direction may result an abnormal rise of pump's discharge pressure which is very dangerous condition.
@ EFREDE R
RO RBZTT O B, MULENORITEZ T ICBRET 5728, RIEDBKDRIC 75 2R R TSIO M LB E B IC BRI T
ZBMOMNITES F2MEREL 9, (HEHECE NI DD - TORAE TRUE OHERE 2 0 R 2 & SRS L THfuc
TAHBNNDHD ET,)
Care for the removal of residual pressure
It is recommendable to install a depressurization valve in the discharge piping as close as possible in order to reduce the
residual pressure thoroughly from the pie before disassembly and check shown as the figure below. (It may cause a trouble that
chemicals scatter if you disassemble the liquid end parts under pressured condition in the piping.)

/\ ¥ = CAUTION

@LETR Y T RE 2R T, BE CF—A, 7 —F v 23 —) FHRIZECETEET, > T HET, EncYR— k-
HIRZE O MU, R T2 5 2 R WHICEE LT R EW,
A reciprocating pump causes the pulsation of liquid resulting in vibrations in the pipes (the hoses and the air chamber) . In
order to eliminate them, provide supports and reinforcement in place so that the pump is not adversely affected.
@GR S Y ey, R TN U T H MBI AR LR WEk, R T OWGA (AR « BEHANC A b v THZED
NI TFEWV, X REEADRE AV TF Y AZEMNCT 224 EAINCA Ry TREWOMITFED, (ZDOHE, Ay
THOMIENEEZEE LT, REFOWMO NI ZEEnEL 1)
If a dangerous solution is used, provide a stop valve on the suction and discharge-sides of the pump to ensure that the solution
never leaks out even if the pump breaks down. And for easy maintenance in the pipe filling type, add a stop valve at the filler

port. (In this case, never forget to provide a relief valve considering the possibility that the pump might be operated with the
stop valve left open.)

@il CRh—R) MRUZAIRADMEME, IR, EIE2ZR Uk, MREEICEOHRZEHLTREY, X, R—AO[H
BIREICE S TEDD ETDOTHRELT FEW, B - R—2H, SHIC X BB URELIGET SN E A, TR
PUT K DFEFE D FA TR EWV, R—ADRHERFE OO AN A D £9,

For the pipes (the hoses), choose a material which is enough durable against corrosion, liquid temperature and pressure.
Note that the pressure resistance of hoses varies depending with temperature. Pipes & hoses are used for a long period, its
deterioration resulting from ultraviolet rays and chemical solutions cannot be avoided. It must be replaced as appropriate
depending on your operation conditions. It may result in damage to the hose or gushing of the fluid.

@R T RSP - T AT VBAILSE - WERDEAYVT T L RO, RTEDO Y VY, NVTo— MAHFEM TS, AR
IS K DD H A TREW,

The diaphragm used for a pump, a relief valve, an anti-siphonage valve, a back-pressure valve and the O-ring & valve seat of
pump are a consumable part. It must be replaced as appropriate depending on your operation conditions.

[ #@.> ATTENTION )

OiilE (F—2) XKV TED WGA « rEHHIEE, AP IEA D AR ER & L, 22508 D DHPRIROERICIE L T R E W, DT %
AR+ HARHOWD T 2 GFNIIZE LA ARE - 2O FFTREW,
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Route the pipes (hoses) for both suction and discharge at a level or a slightly ascending slope relevant to the pump so that
no air will be stagnated. For any portion where air or gas stagnation is still likely to occur, provide an air/gas vent pipe or
valve.

@F v EF— 3 VHARIIEKD ., R TOUGAMIRKZ K Z 2/ NE LT 20ENED £9, ito T, PoAKE DR  ICRE
LT BoAE (WEAR—2) I3E LTTREW, BEDOIMN D PMTFEORNOIEI L ADZ EDEIMIDPEILTTRFEY, X,
Rz AT REOEEZNE L T 2I5E G EE R G2 IS % I BGARE 2 K< $ 50, BAMIC T —F v 2N —
ZEIOAMFTFEW,

In order to prevent cavitation, the loss on the suction-side of the pump must be minimized. For this purpose, install the pump
near the liquid being sucked and shorten the suction pipe (hose) . Minimize bends in the pipes, the number of joints, etc.
which may restrict the liquid flow. If a long pipe is unavoidably necessary, use a thicker suction pipe or add an air chamber at
the suction-side, in order to reduce the piping loss and acceleration resistance.

@Iz, ATV IVENRYT\NRALETEF v v FRILORMEOHNELL LD, EREICEREZE T LhELET, Thz
[ < ZCTWGAMANC A b L—F— (TN FIFRIE T — R 7p) ZIRD HF TRE W,
If dust, sludge, or any other foregin substance enter the pump, the check ball may not be tightly fit resulting in deterioration
in the metering characteristic of the pump. To prevent this, provide a strainer on the suction-side (a foot valve for the suction
operation) .

@ULAMNC 7 — M2 HLD SHF RHE IR 2 U AR TR WERIC 2 > 7 DR K DD UiEh U THEEICEHD 1 FE W,
If a foot valve is provided on the suction-side, it should be vertically installed with its position slightly floated from the
bottom of the tank so that no precipitated substance is sucked in.

@M HIFNCF v v FAZWMDMFT 255, Ty v FR—IVOE O ZRELT 254, WOMFEO F/7 XKD BEICNO T TFEW,
When a check valve is being provided on the discharge-side, it should be vertically installed from its bottom to ensure that
the check ball is tightly fit.

@Ry O MM GEAFES -+ SEER) WRGAMURE ) (BoAREFRE] +BOAFERD) KO RWEE, YA 74>
HEMRELETOT, YA 74 VHHIERZIMOMNIFTRED, X, BE (h—R) HRHE 2 LGl T, Ko7
DIFREN AT A—N—T 4 — FEENRETZENED T, A—\—T ¢ — FEGENFET DR, H5ER X,
I —F v N—ZRO NI EREOMRZ HBRHLE T,

WA T VBRI 2 IO A BIGEE R Y TRIERAICEE CR—R) Kbk D DIRFENZRET 2 4 58 (OR—
A) DIFSHTH D T TRE W,

If the discharge-side pressure (injection pressure + discharge actual head) of the metering pump is lower than the pressure on
the suction-side (operate pressure on suction tank liquid surface + suction actual head), a siphon phenomenon occurs. For this
reason, provide an anti-siphonage valve. The longer the pipe (hose) is, the greater the acceleration resistance is. As a result,
the pump's pressure may exceed its allowable level or an overfeed may happen. If an overfeed phenomenon occurs, provide a
back-pressure valve or an air chamber to maintain the metering characteristic.

When an anti-siphonage valve or a back-pressure valve is being provided, it should be installed at the leading end of a pipe
(hose) so that no liquid leaks from that pipe (hose) end when the pump is stopped.

@R T OMAREMFRD Tz D DD [T 11751 2 T 1512 R 75 < O HAIECEICFRT TR E W0,
Add a pressure gauge at the discharge pipe of the pump to measure the pump's discharge pressure and to check the pump's

performance.
EAt !
Pressure gauge Y
—\(Lf—————“ — %
M =R HRKE - A YA T4 VHIERRISEESRF

Air - gas vent pipe &

/Anti-siphonage or
valve

back-pressure valve

Dischage valve [
RER _—

Depressurization valve
N = A TFSAUNEAT BIERIE. Y1 T4 VLR
AT ORHO%E LTS TREBLTREL,
—L If it is injected into a pipeline, please install anti-
f\ EEEYUDUENT siphonage valve with its liquid outlet facing up.

Slightly above the bottom.

D TGP ERR DG &, I3 ATy VERIR T, BoAR— A d,  EAmRE /®

@D Ch—ZEBEDHE) T— M RZWMO I TFEV, 7—pzHh  Feedpipe F : Uy b
T OB R > 7HOIKRI K DA UiEh LREICHO U, TR Z2 0 0iA .
ROBICHATE DT T R EW,
At the self-suctorial head spec. be sure to add the accompanying foot
valve (for hose spec.) to the suction hose end in order to keep off dust,
dirt, sludge, etc. Install the suction-side foot valve upright a little above the
bottom inside the tank in order not to suck in sediment.

2) WL v FAOT D T BRI B RIS D (I T FE V. AR
RETIND (113 % E DNV T ¥ — 1) ¥ 7 DR R K E Rk SRz =
RS D £ T, A TIA VEICHEAT BHE, Vv MEPEWE
IV NP EME NE T OTHIRS T Y r v bR LT ST

Pump side

Check valve
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EWV, FEAREO FHBICTE ST AHI TRE,

Install the discharge-side check valve also in upright position. Otherwise the valve sealing inside may not function well,
interfering with the constant displacement. When feeding the chemical into a pipeline, make the socket as short as possible. Too
long socket is greatly subject to corrosion by the chemical. It is desired to positon the socket downward on the feed pipe.

3) & %2 VP EEDONRA T T LY 256, R 7D RCTEARBEHDA YT F 2 A%EB L TR— AR L LI DMER T,

7 ) HAET,
e

When using VP or similar pipes, connect them with hose around the pump and for the feed port for easy future maintenance
work.

- FEROXS AT a VmDR—AY aA v Faeffldhid, fi L THEHIC

B X, WoAMIRED T, ATy IR Ted, £ YA L —F—Z2REL T
N\ - TEWV, TVREFEICTTIRERY T2 MFOBIRNT 2R L. HED
RV IZFLYHR—AZAH L. EXZ2ZEIC, ERICY > TIROMITREW,

Check valve Employ optional hose joints, separately available, for speedy

R—RAY3AVFR12 connection. See the figure left.
Hose joint For the suction-side pipe illustrated, add a Y-shaped strainer to keep
MRS off dust, dirt and sludge. When attaching an air extract pump to the air
— Discharg-side pipe  extract hose, first make sure the positional direction is proper and then
% cut the accompanying polyethylene hose to length. Refer to the figure
<va}t/ﬁ ?Jrigt’éﬁﬁg> in left for correct positioning.
46 spec.

HREERYT AN ) Suction valve\
Gas extract pump ) \

12

EHFs—2V31~FRIR2 o
Hose joint oA BIF?

YRR b L= X
Y-shaped strainer \@w

P- M\ HHAIESE

Discharg-side pipe

R TRE
pump support
R—AT 34~V FR12
Hose joint

4) WoMUDREIIHR S TET RIS LTREV, BB DM D P TFEORNDOEITE 22 L DM PE L LTREL, X, »E

7 ZTRVREZLEE T 255 3R EHRA N OS2 2 BICTGAREZ KT 20, ToMic Ty —F v 2 /3—72H
DT TREW,

LA L, Ry — X DK S BAUE LT WD G, WoARE T THRAE LISKUAD R Y 7Ny RNICIRA LU THEAAR
ROFEEZD £, (TGAREOBRMPREOR, KARORERDN L 557D, I TUNEEDET,) Ry TPk X
YIRBEEAA N THLEFHN S TRVEOEEDLEL LD FTOTHERLT FEW,

Make the suction pipe as short as possible. Minimize bends in the pipes, the number of joints, etc. which may restrict the
liquid flow. If a long pipe is unavoidably necessary, use a thicker suction pipe or add an air chamber at the suction-side, in order
to reduce the piping loss and acceleration resistance.

A poor feed-in may be caused by easy-to-evaporate chemical, sodium hypochlorite for example, which becomes gaseous and
flows into the pump head. (The larger than suction pipe capacity, the more the gas generated, and the more frequent by such
trouble occurs. ) So it should be noted that the pump, the liquid tank, and even the pipes should not be exposed to the direct
sunlight and any other heat source.

5) KRR > 7 DD T TT (XV46 (LRI

R—ARSY 7 T8 RORKEVTAN S, R—ASEHEL D, lem BEFHA L, K—ZHitFy b Tcaxs x—Iic
O AHFTREW,

Installing the hose lock ring # tem

(Except XV46 spec. ) ( X ) - ( X ) (O) w

Install the hose lock ring from its larger opening by about lcm
from the hose end. Now tighten up the hose lock nut to secure the é} T &"” —' ‘b_“ 4_]’
connector in position. K= i

R T
Hose lock ring




6) BAtDEHE T V55 EOKER, OIS HIZRICKRL TOERIDOTSEICLTREY,
With our liquid tanks, the pump can be installed either on the floor or atop the tank. Refer to the illustrations below.

BWEYf5 SET-UP EXAMPLES

=FR—IVAtEY b PfER
Three-way ball valve set disassembled — *E J: ’_ﬂ —
Tank-top mount type

=HAARE
Three-way valve body @
2k L—F— & AN—BRY K TRAAN—
Strainer J @@ Cover sef-screw  Pump weathering cover
#RAR L —F— ™~
Back-up strainer
=HRVT Vb
Three-way valve socket
=HRERS v b Ry TBUSRIL b
Three-way valve cap nut Tve—
R—=AI 34>k Pump mounting
Hose joint bolt and washer
R—=AFESI > T
Hose lock ring
R— RSy b
Hose lock nut /
%
I
— K E B
Floor mount type HN—
%Xﬁl?t—
over sta
sEsEY = Y
Specific tank HAKRERY T
R TEARIV b Gas extract pump

Ty =
Pump mounting
bolt and washer

] AR ER AN—EYT Y
éjaézﬂ;(trajc—ta%p __Cover set-screw BREEVY
R TENAN— Specific tank
Pump weathering cover
Jail Ll oAl
!
[
S 1l
- "
S "
< h 7— b
s H _| Foot valve
: V
Bl n
~ "
Check valve S =
AR T
Chomical feed
emical feeder o~
i FLYTS9 BELE
CM-X series Drain plu B

=AR—=ILFEY b

Three-way ball valve set

{ BEELE
Fixfure

HERE%> 7% SPECIFIC TANKS

R TEUS v b ae i ae wE
s Pump lock nut Capacity | Dimensions Weight Material
N
Pump support 50 |9390 X 620H | aboutdkg | £i1FL>

100 | $500 X 705H | about 6.5kg | Polyethylene
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6. EXER WIRING

/N EZ 4% WARNING

OFNLFTIRELGEWVWTTEL, REDFER LAV ET,
Do not handle the pump with wet hands. An electric shock may result.

/\ ¥ & CAUTION

@FE L E—x—1{hkk (GHE. B|HE. Hz) ZHERL THSER L TREW,
E—X—OEARREDORIC, B LIS —<)L) L—2HO M, X E—Z =@ 7 —AZH->TREW,
Before connecting the power source, check the specifications of the power source and the motor including their number of
phases, voltage, and frequencies. In order to protect the motor from being overloaded, provide a thermal relay in its circuit and
ground the motor.

[ #mL> ATTENTION )

@FIFOTERE DL, AEHMOPM AL v F 2L FTHO NI TREW,
For adjustment and cleaning, be sure to introduce an intermediate switch exclusively intended for the pump.
@i/ MdSG. D EBESTEAFETT, 7— AL THES> TFEWV, (77 VAN RV b B—2EHRV B Ky
TEEARIVH)
The motor rotation may be in either direction. Never forget to ground.

@t — X —DHURHIEZ R FHAT FEL, A
Read the motor's Instruction Manual.
O/ T LHET B AIERLE— RAA v F2RKD X ST, SR T TEIR RS K5 B L T FE0,
RAE—Z—DEEIIETREZD X9, MEBEHWEDE I,
To use the chemical pumps interlocked with lifting pumps, provide the run mode switches, as shown next, so that each pump

can run independently.
The wiring may be slightly different when a special motor is used. Contact us.

BEt—42—{ti MOTOR SPECIFICATIONS

A K HAI R UEEL g R B " ATV —RE
Type Output & Pole Power supply Current Condenser capacitor
_ 200V 0.23
FELQ-5T e 220V 60Hz 0.23 —
B % P 200V 50Hz 0.25
Standard 100V 0.62 6uF
110V 60Hz 0.64 BuF
B 4g 100V 50Hz 0.69 6uF
sl Single-phase 200V 60HzZ 0.30
2B\ - 4P 220V 0.31 1.5uF
200V 50Hz 0.35
e 380V 0.119
Semi’*if dard 400V 60Hz 0.113
g 440V 0.116
FELQ-5T 3phase 380V 0.128 —
P 400V S0t 0.127
415V 0.128
420V 0.129
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(% % REFERENCE)

@t — -3 EMNERENT I IR EFTY,

Totally-enclosed fan-cooled indoor flange type motor, class E.

B AC100V, AC200V EERICHRIF 2FF R > T OEHRE
Typical chemical pump wiring on AC100V/AC200V, single-phase power.

ELB: W&E7L—A—

R S F Earth leakage breaker
=3 CB : ¥—FvTL—H—
ELB Cir\cuit breaker
i MC : EiERALG
Magnetic contactor
TH : Y—<)LbYL—
o g]F_F]/\ON Thermal relay
ol cs CS : BEXAvT
¢ 97 mc Control switch
RL @ REERLT
TH Red lamp
F D ka—X
Fuse
TR © FF A
D ™ Transformer
ROXO
—=7
Chemical pump BIRYT

Chemical pump

B AC200V =AEERICRRS 235K K> 7 & DEEND BRI
Typical chemical pump interlock wiring with lifting pumps on AC200V three-phase power.

RS T F
i\ = _
N VPN
S ELB EHES: S
Level MC1
: Ointerlocl (e}
TR_(X') L signal !
35 T
i
F 2 B
CB1 y cB2 Manuol__Qf_I_ Auto Mampl_
o' CS1 ?
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(%) HERIFEIEA 100V DR, FERIENEBEROLEICEEL TTE W,
The voltage should be stepped down if the control supply voltage is 100V or the main power is of different voltage.



7. ¥#/E OPERATION

/N EZ 4% WARNING

OFNLFTIRELGEWVWTTEL, REDFER LAV ET,
Do not handle the pump with wet hands. An electric shock may result.

@S « Fix - EIERHTERELTTEL,

EERR YT - FOBER R OB BIHROIEN - @i - (ZPE, BEEDNEDEHMHERDOH 2 ADTo T FE W,

BERDTzDR Y T2 RT B, BHZLTYIDEL T REV, R TICEEN#HD > TOEWT L 2R L, X, B
IS FHUBFRNAS GRWERIC LT HEEEFR ] OBRZIIRLTRE VL, ZOAICE  FHICHM AL v FZIO T TFE W,

fabpsSi e > TO 358, FROEEZ TR L THE R TOSRMERICE D 2> TREW, MERIEEL )
X O REEIREE. T8, ~ A7) ZEML. FTRYTHNOENZHRL I, HRRL. WEBZ KT LTRE W,

Use caution for installation, operation and repairs.

Installation, operation and any repair for the metering pump as well as its peripheral and electrical units must be carried out
by a qualified person who completed the appropriate by administrator.

Before disassembling the pump for a repair, be sure to disconnect the power source and make certain that no voltage is
applied to the pump. Ensure that the pump never be turned on during the repair. For this purpose, provide an intermediate
switch separately. Post a sign “MEN AT WORK?" in a conspicuous place.

If any dangerous chemical solution is used, fully understand its characteristics before starting to disassemble the pump.
Wear protective clothing against chemical solutions as well as protective goggles, gloves and mask, if necessary. Before
reducing the pressure in the pump, discharge the liquid and then use water to purge the inside of the pump.

ORVTDE—R—T7VAN— Ay TV THN—%, BERREH/N—ZIY N LIDRETIHERS OEERE TRV TTEL,
Never run the pump without the motor fan cover, coupling cover and other protective covers in position.

ORENELELS, EBRETCHI>TTFEL,
WA, SR, REIREESEE LS, FCEFEZYIDEEL T, HERZFNTTE W,
If any anomaly has occurred, turn off the power immediately.
If any liquid leak, abnormal noise, or abnormal vibration has occurred, disconnect the power source immediately and check
for the cause.

/\ ¥ = CAUTION

@ T — X —OJodifIC BIHAT 2 H7RHIE 5 ON-OFF JE#n 2 JHEIC LAV TR E W,
Do not over ON-OFF running frequently which overloads for motor or reduction gears.

Q@ ERR Y TOHNWGICIE, T A MRS 72K E > TV 2EENRH D 97, KL TUIWIRVIEREZIS HEd.
Ry T 2T B0 Tk LT, BIRTZZC LT REW,
The water used at the shipment test may remain on any wettable part of the metering pump. If any solution that should be
kept free from contact with water is used, completely remove water from the wettable parts before using the pump.

QL ER Y TOREIE, BTHEKTITORE (R—2) T, R THFEL DR 2 L L7, HRTEIRLTREW,
When performing the trial operation of the metering pump, be sure to use pure water to check that no leak occurs from the

pipe (hose) joints, the pump, and any other part, and then use the actual liquid.

@t — X —ibiFEITICTF 2 SNANTRFEV, @RICEDXTOT, R EDHRELRD £,
Do not touch the motor while it is running. It becomes hot and you may get burnt.

@i (MDD, TTRVEE) GEIRZEIE U, IRFEE £ 7234 TEE R E W,
K SRR DA & 72D £,
If anything unusual (smoke, burning smell, etc. ) happens, stop the operation and contact your local dealer or us. A fire or
electric shock may result.

OX VA6 LRI T T k& 757 @ ICHBOTTHE RV T+ RUZFLVE—R (¢ 4 X ¢ 6) ZHhi L CTHGAIZ > 71c
RUTTE W,
For except XV46 spec. connect the accompanying air extract pump and polyethylene hose (¢ 4 X ¢ 6) to the air extract
plug @9 in order to lead the air back to the suction-side tank.
QL7 —HRHEZITIBI, WOHHITTER L TR E W,
When bleeding the air, be careful to gushing fluid.
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[ HFELY  ATTENTION ]

Q@EERVTIF1H. 16, EICTIHICTHIEEDT A M 2{T>T0E T, 2L, TIHOT A MIPGATEIE— 0.01MPaAq.
- EL 0.1MPaG OIRREIC BT BIEKICK 2T A M T, o T EBEORY THRAF, BB TIREX D O & 13K T H8UH
DFNELECZTENED T, WEEEHEZAEE T 5551, BN TT A M ZITORBERZER LT RSV,

The discharge volume of each metering pump is strictly tested at the factory. This test is made at suction pressure of —
0.01MPaAq and discharge pressure of 0.1MPaG using pure water. Therefore, the dischargeable volume may significantly
differ depending on your installation and piping conditions. If you need strict dischargeable volume, make a test at site to
prepare a test report.

@R EGRET X A VIVIGHED 07 LLNROAMBEEL FICEERVEIC LT FEW, AREEL RICHE U TE M EEEm U £
i,

Do not turn the flow rate control dial below “0” and beyond the effective range on the scale. Overturning does not increase
the discharge rate.

o (TnaEHNLT
BiE{/EF/IE PROCEDURE EUKESTS)
D) A4 )ty MRV R EESTRRIAEG XA VLeRA (B 100) IcLCiliigl — TZRETST Z3 HHAIDR S 2

Air extract plugiy Discharge-side
connector

TREW,
Loosen the dial setting thumb-bolt, and adjust the flow rate control dial to MAX.
(graduation 100) position. Start the pump running.

) RYTHWEE LIS, TT7HRET T 7% 1~ 2 HfED, Ny FNOHR (%50 72
FORPHLTTE L, AR (X)) IKEWKD LI TIRE TS T3 5ERIH:
DT RE, (XVA6 (ERLAY) L L, KRR TNy FNICED 0 A SR
B, O R Z2—2E3 L TRY TNy RNAFUKZIT>TRFEL,

Make sure the pump is Loosen the air extract plug one or two turns, and let the
air out of the pump head. Check that the liquid flows into the pump head. Just now
retighten up the air extract plug. (Except XV46 spec.)

If the liquid is short in the pump head, remove the discharge-side connector and

’ HRARERY T

/" Gas extract pump

prime the pump. HRARER—R
Ay — S — 9 Py N N N o oy N /" Gas extract hose
3) PHEHCANY RNICHR (25D Do a3 BOHAKERY I THA

ZIRNTTEW,
If the air has accumulated inside the pump head as time goes on, let the gas out of
the pump head by use of the gas extract pump.

TRERE A YL AAV)btzy MRV
EAL) Flow rate control dial ~ Dial setting thumb-bolt
W28 FE FLOW RATE SETTING g

AR TERARET 7 L2 FPAARIC R E L T ED TIRE TEMRMEZE T2 X2 ICLT0ET,

LTehd o TREGREDN R Y TORKIILROM A=tV s THE2 02RO THEZEDE T FEV, KNSR HREHAEIER
VBT, FEIEPE B ARETY, BRGNS, XYLty MRV KD T, BHEDSTNIRVESICLTTREW,

A special-shaped flow rate control cam is adopted in the pump for linear discharge down to the lower limit. So determine what
percentage of maximum pump discharge the flow rate required is (see the next chart) . Set the dial accordingly ; the dial setting is
possible both during operation and stop. Finally retighten up the dial setting thumb-bolt.

MR . R TARKICS —VENTVET, TR ZDO-URDRBOHLZE LTHBHICL T IV, i —hiED
2T M D OMIRZ () TRL I IMIRERE X vOVEE (%) ZRULET,

A discharge test result chart accompanies each pump by pasting. In the flow rate setting, please refer to the discharge test result
chart. The vertical and the horizontal axis represent the discharge rate per minute ( m¢ ) and the Flow rate control dial scale (% ),
respectively.
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8. NfEMUHHIL DISASSEMBLY AND REASSEMBLY

/N Z % WARNING
@BEEDMRE

R THIRERD /T FROBKITIE, HHVE N DI 2 00 BRE LTI R O 217> T R EW, (S ICHE D
o TRRECHRUE DI 2 i 5 & SRR L TR A5 B/NDH D £9)
Reduciton of residual pressure
Disassemble and check the liquid end parts of pump after the residual pressure is thoroughly reduced from the discharge
piping.
(It may cause a trouble that chemicals scatter if you disassemble the liquid end parts under pressured condition in the piping.)

/\ ¥ E CAUTION

O T LA T REWV, 27D, DETWVWIEDTE L, T AZTHENND D £9, BERRER-DIEE O L85 2 iR
Organize the working area. Otherwise, you may receive an injury when you slip or stumble during operation. Secure a
foothold on the moving route or the working area.
@17 X—, fifF v . KR—AFILINBEBHBITHEDL D% THH FEWV, FHEHEEDFERICED £,
Be sure to use the accompanying or specified connectors, lock nuts, hoses and other parts. Otherwise an accident or
breakdown may result.
@K —REHITB DTz a3 7 2 —DIRA K THIC7E LIAREIUT R — Al 2RO TREW,
Connect the hose fully up to the connector's base. Tighten up the hose lock nut.
@17 Z—EDKHMOKDMNFTIENTFETIT o T HIEV, S LU F | TEFETHDMNT 5 EHHEXIEEE L MR > T —
WEHRZE LES, =)V 7—TIEARETT,
The connectors and other similar parts should be tightened manually. If they are tightened using a pipe wrench or a similar
tool, they will be broken or deformed resulting in a decreased sealing effect. No sealing tape is required.

[ #@L.> ATTENTION )

OB T RFRCIGEM) EMEASEAN. THF FE W, X, RERHE, Bz +0es LT REW,
For repairs, in particular, of the reduction gears, contact your dealer. When returning the pump or its part to us, well clean
their wettable portions.
@O VYT, FrvFR—)V OWWTY—h, XATVVY) ZENTICEELTTIEL,
Be sure to install the O-ring and check ball (valve seat, spring) in their respective positions.
@1/ Z— ONVT¥—1b) OF -« FHMZBEZDRVERICLTREW,
Make sure upper or lower side for the connector (the valve seat).
@XAYT T L - BERENIMABEIC KD £, 6 7 H~ L FIC—RIFRE, fSMLULTREW,
Inspect the diaphragm and liquid-contact parts every 6-12 months depending on how often the system runs.
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@75 Y (15A) KU XV46 (HiElE—HBY £, [ T8 ERE

- E—B— (77 A
[ Not for XV46 and flange (15A) spec. 1 S ™)
o |BEEME
Reduction gears
Key
4 |FEAL

Eccentric cam
5 |27y b
Bearing
6 |REBEAL
Flow rate control cam
7 [F¥T7L—LA
Pump frame
g |E-z2—EmEALE
Motor mounting bolt
9 |REBE@SAYIV
Flow rate control dial
10 |ZAVIVEERY
Dial set-screPw
11 LAV )y FERIL b
Dial set. thumb-bolt
12 |ZF¥Iv—

Plunger

RATUVY
13 Spring
14 |F7UT

Sub-ring

15 B0 IEERIV
Sub-ring lock bolt

16 LAV TS5 LES
Diaphragm washer

17 |ZAY75L
Diaphragm

18 |B-A@SFY b
Hose lock nut

19 |B-AMELY P
Hose lock ring

21 |FryER—L
Check ball

2o |HHEAVILTS—b
Dis.-side valve seat
Ry TNy F

23 Pump head

o4 |BAMIZZT2—
Suc.-side connector

o5 |E¥ TNy FEIARL b
Pump head mounting bolt

26 ITRETSY
Air extract plug
oyvy

27 O-ring

@52 Ty RORIEICIE, IO I FHOKENLTHD 4, KEE L7 v R

Check valve

i LT D (I TR, %

Foot val
Install the pump head so that the arrow, stamped on the front, should ” RS

Suc.-side valve seat

v

point upward.

31 |puckng
OV T Y — U TRY Z—D | - FAMERLET, k- FAmEH s [EEE2E
E/"{_&b‘ﬁbl LTTéb\o 57 Fjl(lj:éltislx;;/ti"
Below shown is the positional relation of the valve seat and the connector. 55 |fnErEs —X
. Sight glass case
Be careful not to put them upside down. 59 |ZO—FATE
Float guide
DOfRRZESEICUTHRL T FE W,
NIVTY—k axy 58— PEIRAHHZ R IC 3 B TR 2 KT L, iz K< e > THWVT
Valve seat Connector TEWV, XAYT T LZWONTF B, XAV)IVHEZ 0" Icky FLT

TV v —DRE MRS TR TIO T T, D%, X1 VIVEEE
OIS 1 BB Z100%Icty FLTT Iy —DiRETBAATIREET R Y Iy Rz
| st stage Dis.-side BOMFTREV, 4 RKDRY T~y REUFHRV b 25 35 A fRiEic, Kb
; FOFHAMET & v —ICHEAL L TH 5 1/4 RIS, #EDAHT TR E W, i,

.£| L Z0—k>¥—+ all
Float seat il

(NTIJTITET}

o KT T Lm L e K Ty ROTZRIA 12 ~ 1.5mm FUEHI< & 3 12i
Ll ) HLEEE2E L. MOMEERNESICLTREL,
TETT. 2st stage Dis.-side Disassemble the pump, referring to the exploded view above.
=]

Clean the liquid-contact parts with fresh water, and wipe them off. Before

_Discharge direction
Ut eE remounting the diaphragm, set the dial to zero to bring the plunger into its

, Discharge direction outermost position. Now install the diaphragm. Next set the dial to 100%
MR T ) to bring the plunger into its innermost position and attach the pump head in
1"_5— (Succside OESAE place. First tighten the 4 pump head mounting bolts @ diagonally until the
Sl.jlt.:side bolt heads come in contact with the plain washers. Then tighten them by a
For VVFC quarter turn. Ensure a clearance of 1.2-1.5mm between the pump frame and
< VVE4 > the pump head. Be careful not to overtighten.
2) AN ORI

(For Xv46) THETHRHHOTB L, /LT v— b REBLT b5 T ILOTEIc
D, EREEHEZLEZV LMD ETOTHERLT FEWL, (TN

ICHERNRBETT )

Reassembly precautions

Do not overtighten using a tool. The valve seat may get deformed and
cause of trouble, resulting in poor performance. (Be very careful for the
discharge-side in particular. )
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(% % REFERENCE )

QX I Z—DA VIR ILESINVT = E 0V YT ZHHL TOE IO T =T —T B RETI,
The thread of each connector is provided with rubber valve seat or O-ring. So no sealing tape is required.

9. KRYTT7L—LADGHERUHEIL
PUMP FRAME DISASSEMBLY AND REASSEMBLY

[ #EL> ATTENTION )

@ IOEEA RN, A S U TR LI L TR E W,

For any troubles inside the reduction gears in principle, contact us for servicing.

@I I T M B ST X2 SR U TRAPEIC 9 SN O B L TV E 9, B OMAICER L £ LTI fiE
BEHOREIZD D T o T AEBRDOREMENE UTRHEREAIE U TN BIRIEE N2 X5 BEALWWZLE T,
The decelerator uses the multi-stage combination of spur gears and provides a high durability. It is strictly tested before
shipment. The decelerator does not need to be disassembled for repairs so far as it is normally used. If it should need to be
repaired, in principle, return it to us.

R T T U—LNZIRER 7Y — A0S Tof iz TN 256, MRZSIRU T TREWD,

FVIRE, @RS L, X7V V7 @& L QT T2y — QAT U TONBITHRER 7Y —AZ B LT FE W, (12
~ 18 7 A#GE% 7Y —ROBAEZ 2 LT FEW,)

When disassembling and assembling pump frame to replenish lubrication oil or for any other reason, refer to the relevant
disassembling drawing.

When assembling pump frame, apply lubrication oil to the surfaces of @ eccentric cam, ® bearing, ® flow rate control cam, @
plunger and @ spring. (Replace the grease in 12 to 18 months.)

1) — AxtBEXK List of Grease

A—=H e
Manufacturer Brand name
BAGH TY /v 71)—X AP2
Nippon Oil Corporation Molinoc grease AP2
ZOMDT ) —XA—=F BHABENEDELEEL,
Other grease manufacturers Please inquire of each company.

(% % REFERENCE)

@k, 7'V — I EALIMEY /v 7 TV =X AP2 2B L THD £,
Before shipment, the reduction parts has been lubricated with grease Nippon oil Corporation Molinoc grease AP2.

@ JCEBAIANENE G1650 7'V — X (HAA T « V—TW) ZEHALTHL XTI,
Inside of the reduction gears has been lubricated with G1650 grease. (The ORE-LUBE Corp. Japan)
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10. CM-XA / AR O 7Rk S
SUPPLEMENTARY INSTRUCTION OF CM-XA SERIES

BEIARIKREEERY T CM-XA 2 ) —Xid, ERD CM-X ¥ —XICEEHRIEEWIB L TnFReE. ROLEAZRELY b

LIeR>Y7TY,

Ry TNy FRICEALTEARPRER, BEIFEEL. AXAYIICKD ST IVEBEE T,

CM-XA Series is a pump that has been completed by setting an automatic degassing mechanism, flow indicator, and
relief valve to the conventional CM-X Series pump as standard specification. This pump discharges automatically gas and
bubbles that have come into the pump head to prevent trouble due to gas-lock.

BiEE  FUNCTIONS
AN
To discharge side
BN
To tank T
Discharge-side
HARIRE

Gas extract

ARy 2—
Discharge-side connector

ARAREIRY Z2—
Gas extract connector

Relief valve
LAY
Pump head

TRiA
1 Suction

WEREMEE

1 BA  Suction

HE LIEAAPKANRY Ay FAICRWMDAENE T,
The generated gas and bubbles are sucked into the pump
head.

[2 HZ#%k*= Gas extract |
WUAFEFNEAXPRAIG. HRKEIXRT 2—%, @BBL. N
BN 2 V7RV T,

The sucked gas and bubbles are discharged upward through
the gas extract connector and returned to the tank.

[3 mi#Hfl Discharge side |

HAPREL BEHENE T LERIG. HEAIORI Z2—\XS5h
£9,

After the gas and bubbles are discharged, the chemical liquid
is sent to the discharge-side connector.

LIQUID-CONTACT CONSTRUCTION

2B B
PART NAME
1 AR B—HR—t
Connector support

2 HHEIORT 2 —
Dis.-side connecto

4 AZRARY 22—
Gas extract connector

5 Ta=71IR=)V
Froating ball

7 INIVTHAR
Valve guide

9 ZO—hAAF
Float guide

T R
Diaphragm

18 |B-A@EFY b
Hose lock nut

19 |B-AELY P
Hose lock ring

21 |TrvER-IL
Check ball

9o |MHAVILTZ—|
Dis.-side valve seat
Ry TNy R

23 Pump head

o4 |BRAAIARY2—
Suc.-side connector

o5 |A¥TAY REASRILE
Pump head mouning bolt

30 |BRRILTZ— |
Suc.-side valve seat
ZO—hk¥—h

57 |Fioat seat

5g |METEI—2Z
Sight glass case

59 |ZO—FAAE

Float guide
6a |BEEFR/ )b

Relief valve

2TIG
65 Spring

66 |ENBETSY
Pressure adjusting plug

68 |HAEENNVTS—F
Gas extract valve seat
FrvEFR—Jb

69 | Check ball
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R TOREANGEFIFERMERTTT,

Fundamental operation of this pump is the same as that of the conventional CM-X Series pump.

DFAELTZA AR, KGADRVIAAI IR T Z— K DR TNy RNICRWIAENE T,

Gas and bubbles generated in liquid are sucked into the pump head through the suction side connector.

D)WAFE NI HARKIAE, N R EHONAIEE ax 7 2—7z@i L, EAPHIEh 2 7R £9,
Sucked gas and bubbles pass through the degassing connector at the upper part of the pump head, where they are discharged upward

and returned to the tank.

NHARGIAMHHEENE T &, Tu—T 0 VIRV F v v FIR OO R T Z—D NG SN,
When gas and bubbles are discharged, a floating ball checks the liquid at the degassing connector to let it flow to the discharge side

connector.

/\ i =& CAUTION

O DRYTEEVID LEETHMNFE L,
Use this pump with it mounted on the tank.
O DRV TREIHAKEMNE T LTBE ERDRIEHAIRE X7 2= 5IRIEHHIE N E T,
While this pump is operating, a little liquid is discharged all the time through the degassing connector even after the
completion of degassing operation.
O XH DM TTO—T « VT R—IVHY— FWh s ix2 L. HARREANPH L. HIEANCHFEA LGNS EAH D X
I, TORHITEH LT REW,
When the function of the seat for the floating ball has decreased by crystallized sodium hypochlorite, liquid is sometimes
discharged not to the discharge side but to the gas vent. In such a case, wash and clean the seat.

@ i DT TN AZ LAWK DITHERE L, fmd x> TELSRHEICERLTRFEW,
Be careful for crystallized sodium hypochlorite not to block up the port, and if crystals collect, wash and clean the
port at an early stage.

BM{t1% Specification

H 4 s L R . _ _
A gt Discharge E-il%DiHjEjj ;’;’L?ﬁ)b 7’]"\"77&1& spm BAANO—VE
Model (¢ /min) Max. discharge | | (oo flow | Diaphragm dia. Max. stroke length
60Hz | 50Hz pressure (MPaG) rate control dial (%) ) 60Hz | 50Hz (mm)
CM-1XA 7 5.6 0.3 50 o8 8 18
CM-2XA | 15 12 '
CM-4XA 31 25 ¢ 39 19 16
0.5 40 3.8
CM-7XA 55 44 35 29
CM-12XA| 92 74 59 48

HEBEML%KIEH COMMON SPECIFICATIONS

=#8. 4P. E & 60Hz(200 - 220V). 50Hz(200V) £BENBERANT > VA
3-phase, 4p, class E, 60Hz (200 - 220V), 50Hz(200V), Totally-enclosed fan-cooled indoor flange type.

B
Standard BFE. 4P, E & 60Hz(100 - 110V). 50Hz(100V) £BNBER T S > IH!
Single-phase, 4p, class E, 60Hz (100 - 110V), 50Hz(100V), Totally-enclosed fan-cooled indoor flange

type.

T=4=

Motor 7 Ef&=#18. 4P. E #& 60Hz(380 - 400 - 440V). 50Hz(380 - 400 - 415 - 420V) £FANBERT > IH
7 rated source, 3-phase, 4p, class E, 60Hz(380 - 400 - 440V), 50Hz(380 - 400 - 415 - 420V), Totally-
enclosed fan-cooled indoor flange type.

HERAE

Semi-standard

48, 4P, E & 60Hz (200 - 220V). 50Hz (200V) £BENABEANT S VR
Single-phase, 4p, class E, 60Hz (200 - 220V), 50Hz (200V), Totally-enclosed fan-cooled indoor flange

type.

@R IEM ) 0.1MPaG. WA — 0.01MPaAq R 7 ERIER) ICBIF 25 - H/KICEK 28D TT, CM-X B &
MR D £,

The dischargeable volume was calculated at discharge pressure of 0.1 MPaG, suction head of -1 mAq equivalent to the same
pipe diameter as in the pump. This model is different from CM-X model in discharge rate.
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/\ ¥ E CAUTION

O LIAABE TIEMEALENTREW,
Do not apply to press-in type piping.

@5 1)L (%) & 40(%) LLF (1XA & 50% ML F) TR LAEWT FEW, ZALFCHA Lga, HHRBIRET S
FNHOET,

Do not use this pump with the dial (%) set to 40% (50% for 1XA) or under.) If the pump is used with the dial set to 40% or
under, it may cause faulty discharge.

O DRV TRAFHHICE D, HAZKL I A ARERE L O ERDROWZHHH L TR, HIIREZREENLRHE, T
HFHENAEMFCCIRENA A VIV ZEY FLTREW,
This pump discharges a little liquid all the time through the degassing line in order to remove gas by means of automatic
discharge. When the discharge rate is set, measure the rate under the actual operational conditions to set the dial.

O HENC D ST ARIHBHI ENE T,

Independently of discharge pressure, gas is discharged automatically.

@ Z DRV TIXLE 1.0 LU OWAKITIZMH TE A,

This pump can not be used for liquid the specific gravity of which is not more than 1.0.

@A IS A ARKIADHEIC K O BAITIREN DR Ao 7eh . LT 5HENH D £9,
While this pump is in operation, the flow rate sometimes fluctuates or decreases at the discharge side being affected by gas
and bubbles.

@ ARE AR A= ENZHIZ. NMBOTL—FHR—ATE Y VICRLTFEWV, XAHARER—AFHE KL O LI
LT REW,
Return liquid discharged from the degassing connector to the tank by means of the attached Tetron hose. Keep the hose end
above the chemical liquid level.

@A L ENWE. NMEOBEBHE Z—)LA—A TRV ZICRLT FEW, (MEDOFR—ALGHIEH LW T FEL, |k
FTIWVOFRERE R 2BNNE D 9,
Return liquid discharged from the relief valve by means of the attached transparent vinyl hose. Never use a hose other than
the attached hose, or trouble may occur.

@YK R Y T ELHF THATNTVE S, ON WK XK EBIENSE 79 S H1IC. OFF IR0, WM HINcEA T
BN EDRBOETOTHERELT FEW,
When this pump is used being connected with a water pump or the like, if operating time is short, the pump is sometimes
stopped before the completion of degassing operation, resulting in that liquid is not put in the discharge side, which must be
paid attention.

OEHEN TV B HICRIEDREFFICK D, HEA DA LRV K S HERLTTIE W,
Be careful for the port not to be blocked by crystals of sodium hypochlorite or the like.

OEAENTVAMICKHEDORMFICKD, Tu—T 0 VIRV R 752 L. HAREAPHE U ANCEARRZR T
THEDEDV LT, TOLEENMUT, R—)b, WV T o —FEREFHLT RS,
If the floating ball loses its effect by crystals, the pump may discharge liquid from the degassing connector but not from the
discharge connector, due to the faulty check. In such a case, disassemble the pump to wash and clean the ball, valve seat, and
the like.

@RI iR LW DNET THIAAAT T EL,
Upon the completion of cleaning, reassemble the pump according to the procedure opposite to that for disassembling it.

@51T L TE A AREMD AN B 55 AREH Dy DRENEZSNE T, TORISRLEE LTHRARE IR Z—
Ty FENLRY TNy FICHHRO IR Z—Ly FOIMITTFEV, WO FZTTORET, kD X L H UEFET
BHEVTHIT LT, CRR—=I RS OAHHEH) Thh S BEVRDIEITEE L T FEW,

In case chemical liquid comes out from the degassing side only even after the cleaning, an abnormality in the degassing
connector can be assumed. In such a case, take out the degassing connector set and install the discharge side connector only in
the pump head as a temporary measure. Under such conditions, the pump can be used according to the same procedure as that
for the conventional CM-X series for the time being. (Refer to the exploded view in the next page. Use the portion enclosed
by a broken line only.) And then contact your distributor.
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B f7K EXPLODED VIEW

A& B & %A
No. PART NAME
1 X7 Z—HR—b
Connector support
2 HERIORT Z—
Dis.-side connecto
4 ARKIART Z—
Gas extract connector
5 |ZR=TAXTR=I
Froating ball
6 o-u>vy
O-ring
. UVTHA R
Valve guide
9 |ZA—tHTE
Float guide
58 MNFREET — X
Sight glass case
18 RSy b
Hose lock nut
19 R—REES) T
Hose lock ring
21 |[FrYFER—IL
Check ball
2 A LTy — b
Dis.-side valve seat
ZA—k¥—F
2 Float seat
Ja—hAAF
&) Float guide
64 e/ )
Relief valve
ATIVVY
65 Spring
66 ENREETST
Pressure adjusting plug
68 ARKEINNNTY—+
Gas extract valve seat
FrvFR—IL
69 | Check ball
o-uvy
W O-ring
o-uvy
at O-ring
o-uvy
72 O-ring
o-yvy
73 O-ring

1) DfRXZSBZEIC LU THRLUTREW,
Disassembly and reassembly
PEERAEZ BRI IE B2 K T L. Fami@idihine L CEEH- THVWTTRE W,

ZAYVT T LW B, XAVIVHEZRICEY FLTTI U Yy —DRE MRS TDRETIO NI £, 20Kk, X1

YIVHEEZ 100% ity LTI I V% =Dt 5 BAATEIREET R Ty RZED I TREW,

Disassemble the pump referring to the exploded view. For reassembling the liquid-contact parts, wash each part, the port in
particular, with fresh water, and wipe dirt off thoroughly. Before remounting the diaphragm, set the dial to zero to bring the plunger
into its outermost position. Now install the diaphragm. Then, set the dial to 100% to bring the plunger into its innermost position

and attach the pump head in place.
2) HHATRF ORI
Reassembly Precautions

LHEETHDDIZ L, 7NV T — DB LTF ¥ v FR—VCHED, EREGEEEZZLEVENED ZTOTHRELT

TEV, (NGRS ERDRETT,)

Do not overtighten using a tool. The valve seat may get deformed and cause of trouble, resulting in poor performance. (Be very

careful about the discharge-side in particular.)
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B CM-XA 2> 2Bl CM-XATANK SET-UP EXAMPLES

PE %2>7 PE TANK

XA R T Dds)
(XA pump only)

R—RBAR_¢8X1

hose insertion hole ¢ 8 X 1

2-M6 B %Y CM-XABIK> 7
2-M6 setscrew CM-XA type pump

120

175

Jo°

F—RBASR 911 X2

Hose insertion hole ¢ 11 X 2

XA R TDds)
(XA pump only)

R—REANR 98X 1

. hose insertion hole ¢ 8 X 1

1Y
2-M6 Bfg %Y CM-XABIR> T
2-M6 setscrew CM-XA type pump
o
R—REAIR ¢ 11X2
hose insertion hole ¢ 11 X 2
PVC %2>% PVC TANK (XA K> T D)
(XA pump only)
R—AEARN 98 X1
hose insertion hole ¢ 8 X 1
- T
CHK
.
O f
(\}
. - —t

R—ZAEAIN ¢ 10 X1
hose insertion hole ¢ 10 X 1
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BZ2FICDOULT  RELIEF VALVE

/\ i =& CAUTION

O DL, S ANV ER—AN—IkE UTHitkiESR L THMAT 2L E>THED X O THR—AIFEN N> TWVD L,
BB, ERZZIIENHSRSIC, HRICEZ2BNDED X TDOT, THEFI W,
Since this relief valve is of a mechanism that the hose and nozzle move forward and backward as a body to open and
close the valve, if the hose is loaded, it does not sometimes allow to be opened and closed normally, resulting in an
accident. Be very careful about this.

Relief valve afay:EN

rIEZENT G To discharge side
Do n;t apply load t
i T E=—)h—2 t (1
=, . N Vinyl hose :
/f N \ :

mIcE< REHEHTEL
Do not aapply load \ N
Moves back/forth .lPPy; R E

]
i
P
.
[

RE LD,
2 Make allowances
Tank

Relief valve

Pump head

E— JRE
Liquid level

1) HEDBEHE Z— )L R —ALSHIMEH LW T FEW,
Do not use hoses other than the attached transparent vinyl hose.
2) 227D Z—2VR—ADIIE, F—A5NE o 6 KFORMEZLED, HHICEH KSICLTREW,
The diameter of the hole on the tank for the return hose should have ample margin to the outside diameter (6 mm) of the hose in
order to allow the hose to move freely.
3) BEfre 22 7 DRITHR—AIL EDSREZETZNES Iy FLTREWY,
Set the hose between the tank and relief valve so that no load is applied to the hose.
4) ZEFp L 2T DR THR—RA%Z LIRSV E S ICEY FLTFEW,
Set the hose between the tank and relief valve so that the hose is not pulled upward.
5) LRMIIERICEH < WEMMICEFZT 2y 7 LT REW,
Check the operation of the relief valve periodically to confirm its normal operation.
6) HARER—AELERV X—2FR—RAF 1 DICKEDIENT FEW,
Separate the return hose of relief valve from the degassing hose all the time.
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BLZ2RDBTESE PROCEDURE FOR SETTING RELIEF VALVE

(FER%E #iPAIE 0.1MpaG ~ 0.5MpaG O CEEREN Ik E )
Pressure can be set optionally within a range from 0.1 to 0.5 MPaG.

1) HiffREEAY 0.2MpaG T FLTHED XITOT, TN FTHAEI NG LEE Y F 320830 £ A,

Since the pressure was set to about 0.2 MPaG just before shipment, setting is not necessary as far as the system is use at pressures
under that value.

2) 0.2MpaG M ETCTHH DS G, FIEKTRY T2EIR L, RESEi X1 YLz 100% 12 U/ VI SRNH 2 Dz iR L £,
Z D%, HHFPET S J7KORNDILFE B FTFTHUITDRENATICD 5K D LD TRE, /S AU ERDMHELED L
Ly FRET T, TORE S —EREFIAICD LR LT, KBS D2 L%, ROy MIEX THOTTE W,

When the pump is used at pressures not less than 0.2 MPagG, first operate the pump with fresh water and set the flow rate control
dial of 100% to confirm that water comes out of the relief valve nozzle. Next, fasten the pressure adjusting plug clockwise by a hand
carefully and slowly until water leakage stops. If water stops to come out of the nozzle, the setting is finished. Then, undo the plug
counterclockwise a little to confirm that water comes out, and fasten the plug to the previous set position again.

3) 2) DIEERE, 1EKEEE TR W& Eid, AT S 7% KIEETARICD UR LU T2 D2 ERELTHh 5y FLT
FEW,

For the above-mentioned work, if no leakage is observed during operation with fresh water, undo a little the pressure adjusting
plug counterclockwise, and set the plug after confirming that water comes out.

PR 1. /HRAYIEERYT 2. FRERVY 3:T7—+F
4: HARER—R 5: ReF) Z—VK—2R 6: FvvFH
IELUWER IELWER (545
6 —N

1

S
et

4 \l/__s
v
Z —
3 I
I\ Emsvvlsny
£ <O BRI ST €2,
A s
—

Eﬁi B UAHEE

— " 4
: PN
g AR R—ARIC T —BE W HHERS,

A6

@6
!

A

|
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BEHHAREEORERE L[EEX TROUBLESHOOTING OF AUTOMATIC DEGASSING MECHANISM

No liquid is sucked.

The flow rate control dial (%) being set lower
than the operational range.

i Problem J&Xl Possible Cause fE Correction
BERUDAE N AV IVBE (%) HVINE EREFELT AAYVIVEE (%) ZKELT 5,

Set the flow rate control dial (%) to a higher
open rate.

ARKRERINIV TV — b RAA FICEY). ERD
FEEOTW5S,

Foreign matters or crystals on the degassing
guide and seat.

DR FARLTTEL,
Disassemble and clean them up.

AAOv I LTWA TridH Rk
ERIANEEH L0

The line is gas-locked or no gas is
discharged.

LAV IVEE (%) HVINE < EREELT
The flow rate control dial (%) being set lower
than the operational range.

AAV)VERE (%) ZAELT S
Set the flow rate control dial to a higher open
rate (%).

HARRER HERIOEBT D EHE
The port on the degassing or discharge side
being blocked up.

PR FFRLTIIEL,
Disassemble and clean the port.

70—7 4 VI R—IVAEY. BRICKIEE
The floating ball being stuck by foreign
matters or crystals.

DR FERELTTREL,
Disassemble and clean the floating ball.

NIVTY—bRAA RICEY. ERNAETE>TL
Bo

Foreign matters or crystals on the valve seat
or guide.

DR FELTTIL,
Disassemble and clean the valve seat and
guide.

AR L7R0
No liquid flows to the discharge
side.

LAV IVEE (%) HVINE < EREELT
The flow rate control dial (%) being set lower
than the operational range.

ZAYIVEE (%) ZAEL T3,
Set the flow rate control dial to a higher open
rate (%).

ARKREIRT ZPYR— FROBEATUCEY).
ERDEE > TV,

The port in the degassing connector or
support being blocked up with foreign matters
or crystals.

PR FFRLTIREL,
Disassemble and clean the port.

READSRNTNS REZFANTHL, Si& FBELTTFEL,
Liquid leakage from the relief valve. Check and clean the relief valve.
S BAERIRAR REZFNTHL, iR HHRLTREL,

The discharge line being blocked up.

Check and clean the line.

ARRERDR— IV EEEEL TLEL,
The floating side ball not functional normally.

FERAZFANTHL, DR, 7R L TIREL,
Check, disassemble and clean the ball.

READS VTS
Liquid leaks through the relief
valve.

BEEAULEDENDDLD DTS,
Pressured higher than the setting value.

[REZ /TR,
Check the setting value.

/ XIVEBD O- 1 > T HENHMELN,
The O-ring for the nozzle not functional.

FRZFANTHL, D HELTTIEL,
Check, disassemble and clean, or replace the
O-ring.

READSHE LEW
Liquid is not discharged through
the relief valve even though the
line pressure is high.

REEUT
Lower pressure than the setting value.

E=E
This is normal.

J RIVRIC R, BROFEE 2TV,
The nozzle port being blocked up with foreign
matters and crystals.

PR FRLTIREL,
Disassemble and clean the port.

J RIVICREDDD > TV B, J/ RIVDREERY E5,
The nozzle loaded. Check and unload the nozzle.
EGRR TS TR TE EIRRT ST %DB 5,

The pressure adjusting plug overtightened.

Loosen the pressure adjustment plug.
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11. TOMD;FEHIE OTHER PRECAUTIONS

/\ % % WARNING A4

@R, ‘
TR A o Te iR BB TR LI T R E L,
Dangerous substances
For whatever purpose including a repair, never return to us any unit or part that was used with a radioactive solution.

Q@ERNDEREL,
R THERRICEDROEN MR TUNOBICER T % & AFFECBHROFIIC R D F97, "infhrkic D
EHEHLTREWY,

Do not use the pumps for any purposes other than specified by Tohkemy.
Do not use the pumps for any purposes other than specified in the pump specifications or rules. Failure to do so will cause a
serious personal injury or damage. Use the pumps in accordance with the products specifications.

/\ ¥ Z CAUTION

@ T — X —*OJdIC CUHAY D 2 BRI E 75 ON-OFF EHA 2 HEIC LAV T RE W,
Do not over ON-OFF running frequently which overloads for motor or reduction gears.
OBIE T R UR—ARIRE, . (LR, I L 3 H R ORFELERT SN Ao THAMRIUC X D EK, I
DEATHREW,
The resin products and the hoses inevitably deteriorates and changes in quality over time due to pressure, chemical
solutions, ultraviolet rays, and other factors. Replace them as appropriate depending on your operation conditions.

OHBFANFIFE,
NV Y v — S TMEDERI TARP I LAB LD BENRITZ eNH D £, =& T 50, K
KATPPEAZ 5 < RRTAMLIHIMH LR T R E W,
Clean the unit.
Cleaning the body or name plate with solvent such as benzine, thinner or kerosene may cause discoloration or remove
coating. Be sure to clean the body or the name plate by using a dry cloth, or the cloth soaked with water or neutral detergent.

[ #@L> ATTENTION )

@R TOIEAREND, WSAMUFEN X DIRNG S, YA T VEEMRELETOT, Fv v F et 7 3 VidR—)VR (90
YA T 5 VAL AL CR—AHERDYE) RO R 2 BRD L £,

When the pump's suction pressure is greater than its feed pressure, siphonage will be produced. It is therefore advised to
replace the check valve (for hose spec. ) with the optional ball type (90°) anti-siphonage valve in order to ensure a constant
feed rate.

@AY T IEEIEL TOE T ERY TNy FEISARIL RD, BATKS T ENED ET, EMNICHRO LT REV, D
T BRI FARRO T INCIIFITHEDATT . FfD LIEWRIC LT FE W, FfidLEd e, Ry TNy MK bmnzkc
FTEMNELET,

The pump head retaining bolts may be loosen while the metering pump is being operated. Periodically tighten them.
When retightening the screws, tighten them up diagonally and evenly. Uneven tightening may cause the liquid to leak out of
the pump head.

ORI & > TRIE (R—2R) |, /LT o — MFFICRADHER L TRY THREZIE T TR EDNAD X IDHE
BN AKE TR AE LT R E WV, X BHMRY T2 @ik, Ml 2550, SMmzA L Tkl TREW,
Crystal substances may be accumulated in the pipes (hoses) , the valve seats and others resulting in deterioration in the
performance of the pump. Periodically remove them by cleaning them with pure water. If you are starting the pump after it is

not used for a long period, remove the parts and clean them with pure water.

ORI, R T 2E T 255, EEONEIE DD, 1 AAHIC 14, 30 DREERL T REW,

If the pump is not used for a long period exceeding one month, operate it for about 30 minutes every one month to prevent
the inside of the decelerator from being rusted.

@R DOERAR Y TN, BlE CR—R) MITIREX D RARERKAOMIC RIS, A —N—T 1 —F-FA T+ Fv
Cr—a VRGEOF v 72011 T ERR Y TR TAREEETRE W,
After completing the actual installation of the metering pump as well as the necessary piping (hoseing) , check the
maximum piping loss and the maximum acceleration resistance as well as check for an overfeed, siphon and cavitation
phenomena to ensure that the metering pump operates at its maximum performance. (M ® 35555 F X0,

(To be continued)
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Q@i — AIEBE TIKIX T B 5B 2E MU RE L THEVTRE WV, FRRBRIVEDEDRE, & AN
LUN O AR OKIEZ HE D THEL e 2BRH LT,
EAFEAH, A, U7V No. B&FEI—F, MK GRE - WD . S50, iR,

Store the shipment cartons considering the possibility of its future use for returningn the pump or its part for a repair. It is
recommended that you maintain the following information on your purchased product for future inquiries and orders for spare
parts -

Purchase date, dealer's name and address, serial number, model code, applicable liquid name together with its concentration
and temperature, installation site, applications, and other information that is considered necessary.

—ERRE SR D 1T

JHFEERmM U FfiEshin CONSUMABLE AND SPARE PARTS

A 33 & CAUTION

@ TECEHER R I TO—ERMT (B
FEHES N 2 HZIC R OIS LT R EW, 2
DDFERMC I O HFmIIE L KT LET.)

The replacement intervals are based on a certain set of conditions (at room temperature with fresh water) specified by
us as below. They depend on actual set-up conditions. Replace consumable parts earlier than their replacement intervals.
Failure to replace may result in poor discharge. (The life span will be remarkably shortened under unfavorable conditions of
chemicals, operation, etc.)

@R T LRS- AT VPiIES -
IRIUE & OO B 2 TR E L,

The diaphragm used for a pump, a relief valve, an anti-siphonage valve, a back-pressure valve and the O-ring & valve seat
of pump are a consumable part It must be replaced as appropriate depending on your operation conditions.

@1 T x—, FifSF v b, F—RAFERLTHERBICIEEDEDZ M FE W, FHOCHEDOFRICED £9,
Be sure to use the accompanymg or specified connectors, lock nuts, hoses and other parts. Otherwise an accident or
breakdown may result.

W) IKXBEDTY, FEEOMAL DIRTIREEL EAD D 9, HFEMIE
?ﬁ'%% 1% EMHAROBIAICE S ENED &9, (AL, MR, 2

BEERDAAY TS L, RO R TEDO VT, )NV T — MEHEFEM TS, HH

( #mL ATTENTION |

@D THEHBEHENHND X I, FITMOMAEZHBILD LET ERmARY TOLE XAYTT L0V VT Fx v FR—
W ONIVTo—b, AT D), R— R,
It is recommended that spare parts be kept in your stock to facilitate such minor repairs as can be done by you. For the
metering pump, its diaphragm, O-ring, check ball (valve seat, spring) and hose are some of the recommended spare parts.
@1 x— ONVVTY—1) DOF -« FHAZMEZDEVRICLTREL,

Make sure upper or lower side for the connector (the valve seat).

AR>7 For Pump

B ERE T BE/B TRAER BT

No. Part name Specifications Q'ty/set Replacement intervals

ALV TS L $ 39 (For 1X-12X)

1 Diaphragm 649 (For 20X - 30X) ! 1 year
2-30 Ul b 114 (For except XV46) 2 1 year
21:35 N . 1/4 (For except XV46) 2
5:69 [LroTAN 3/16, 3116 (floating)XA only ’ 1 year
(XA only) 3/8(For XV46) 3
27 - 50 oyvs P-6 (For air extract plug) 1

6:70-71-72|5 - P-12, P-9, P-18, P-4 1 1 year
(XA only) 9 P-14' (For XV46) 3
31 INE>% I7kETSIR. 1 1 vear
Packing For air extract plug (For except XV46/XA) Y
2T T
38 Spring 3/8 (For XV46) 3 6 months
RN Soft PVC or PE hose % 1 year
FOENEE, RV TR BREME, TRREEETEL,

Please infrom Model of pump, liquid-contact part material and specifications at order.

7— h# For Foot valve (XV46 {14554, Except XV46 spec.)

F+ v+ For Check valve (XV46 115154, Except XV46 spec.)

I %2 /B IRAEATHRRSHA EEE %2 /B IRAETHRRSHA
Part name Q'ty/set Replacement intervals Part name Q'ty/set Replacement intervals
Crockcoal ! 1 year Crcicoal ! 1 year
Vae seat " ! 1 year Viva soat ! 1 year
! Geideodomy ™ |

O# 7% 3 & Optional accessories

LT, R—)IVEL (90° ) U7+ VBhIEFR,
Relief valve, Ball type (90° ) anti-siphonage valve, Back-pressure valve, Air chamber, Hose joint, Pump support, Chemical tank, etc.
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13. REEICDULNYC  WARRANTY

{RELHAR & SEE

D FREHHREBEO EFOHMNS TERTT,
2) RREMIRTHIC, IER A SHRICE b 59 Lt ORG - WE EOAMIFIC & O BEEPRHEADTFAE U I aicid, ik £ 7z i mida A
iR T ER TVl EET,
3) ROJFRIC K % ekt » BARDEPR CHHFEMOSHRIE AR E ER TV EE T,
(1) PRALIVIR 1RO - fEE,
(2) B OARFERIER THWV A £ 723 RE I K 55 - e,
(3) F—=7 IRLESPIREMUN D, EihE SR OS5 G Ok « dH,
@) b= IHEGPIEMMUIN O, B - SoGIC & S - iR,
(5) M« RS - MZEF DN T KOARATHIIC K B s - e,
(6) EFHINDHsRY — A %217 - Ica O ke,
4) BEE D THREDOHUE X 73R 2 IO TR N, RS2 U haid, U TRZOHISLENKLADTI 1K
WET,
5) B ROAE2E 6 U < BIARZ AL, WIS X% 55 - BRIz LT, ST e LR E S, TRNORE, Ltk
CCERE LIMEICOVTIE, HEETEA2MEZERL. ZOMEDMMMESFZRILT 2D TEH D KEADTT VABVE T,
6) Mg - BHEFROHER, R L Y ORI & OB ORI tDELET,

Warranty period and coverage

1) The product is guaranteed for one year from the date of purchase.

2) If during the warranty period the product fails or gets damaged due to defects in design or workmanship, Tohkemy will repair the
product or replace the affected part (s) free of charge.

3) If the product fails or gets damaged for any of the following reasons, Tohkemy will repair the product or replace the affected or
consumable part (s). You will be charged for parts and labor.

(1) Failure or damage after the expiration of the warranty period.

(2) Failure or damage due to the user's poor handling, misuse or wrong storage.

(3) Failure or damage due to use of any part (s) other than Tohkemy genuine parts or specified by Tohkemy.

(4) Failure or damage due to repair of or tamper with the product using of any part (s) other than Tohkemy genuine parts or
specified by Tohkemy.

(5) Failure or damage due to fire, earthquake and other natural disasters.

(6) Travel and lodging expenses for field servicing in remote areas.

4) In no event shall Tohkemy be liable for any failure or damage of the products using the stadards or materials specified by the
customer.

5) Tohkemy shall not compensate the customer for losses resulting from any trouble or failure due to the deterioration or the use of an
improper liquid. The materials specified by Tohkemy in the contract are those we recommend. Tohkemy shall not guarantee that
they won't corrode.

6) The customer and Tohkemy's engineering staff will discuss to judge on a failure or damage.

14. {€3E; REPAIRING

EEARFIC BB 2R Ul & Eid, EBIGERZEIE U TREN SN2 TR E W, (15, THEFERR & Z OlLE | OIHZ 2
LTREW)
D RO THGEIE. USRI TR T E W,
2) BRI E BTN, ML C OHERFIINE 2 & < BHRAIICED HEMRLUTRFEW,
3) EHE RIS NAEAICE. FTRREHZBHLE FE W,
(1 X&) 7))l No. (2) EFHIBIR & fE IR (3) kel & Z DIRGE
TE. RMENZLAICIE, EEPICEER ORI LT LR T O T, oS WEZ TP Lic ETIER LT RE W,
If you notice any trouble during operation, stop the operation immediately and check for any failure. (See the section of "15.
TROUBLESHOOTING".)
1) Contact your distributor or Tohkemy when requiring repairs.
2) Read this instruction manual thoroughly and inspect the unit before contacting your dealer or Tohkemy for repair.
3) Inform the following items when requiring repairs:
(1) Model and serial number ~ (2) Operating time and condition ~ (3) Location of the problem and its condition
Wash the inside of the unit well and return it to the manufacturer; Otherwise, the liquid will flow out during delivery and be
dangerous.
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15. MBREFHREZDUE TROUBLESHOOTING

Pump dose not operate.

XiF. BEMEBE S,

Supply power (voltage, phase & Hz)
incompatible with motor spec, or voltage too
low.

f & R o B
Problem Possible cause Correction
Ry THiEREn L, E—2— R EERE (BE -8 -Hz) HEDLEWV|E—2—DOBRVEZINIE. ELVEEICLTTFEL,

Replace the motor or set to the right voltage.

TL—A—N OFF, XIFREZEBOEE,
Circuit breaker off or protective device activated.

FERZHAN, LBZRT L —H—XIIREEZED) LY b ZETOEIRA
LTTREL,
Check and readjust the load, Reset.

BIRESHR TR,
No run signal.

ElEg% S L TTREL,
Check the electronic circuit.

EAROUTIR (IEXiE) XIFEMAR,
Electric wire broken, disconnected or in poor
contact.

DIETFETH. MUBZTTEL,
Reconnect or replace wiring.

E—2— - BERENEOHE,
Motor or reduction gears damaged inside.

RRZRANTEBISEY B TTFEL,
Check and repair or replace.

E— 2 —DBAILBESF TN S,
Motor overheated or seized.

FRRZANTHNT 2, X, E—2—ZWMIEZTTEL,
Check or replace the motor.

R FEEE L TOBHBRDEEL,
Pump is operating but, liquid
chemical not fed.

R HRBYDES,
Air and gas pockets in pipe line and head.

R HRERL, AT+ VRRERIEHEVESICLTREL,
Let out all air and gas. Check for siphonage.

AR, MFRELSERERD,
Air sucked at the suction-side connector.

R UEHIF TR EL,
Inspect and retighten up the leaking parts.

R TORME - AL T2 — M TR E A
TWa,

Suction or discharge-side valve seat of pump
clogged with foreign matters.

DR HARLTTIEL,
Disassemble and clean them up.

BREBD/NIL T EDAS RO EE S TS,
Valve and other parts of liquid-contact wrongly
set up.

PEERNHE > THE - BB TTEL,
Disassemble and reassemble according to the exploded view.

BOKE - BEXTCRAMGES. HREEDEL,
Excessive viscosity, density or suction head.

HRRBYICLTTREL,
Follow the specifications.

AR > 7 BAZEICTE > TN B,
Fluid amount too short.

BREMHE L. BRIREZETOTCREL,
Add the liquid and out all air from pipe line & head.

HEENED L TET.
Discharge reduced too much.

R TOWRMEL BEHEAL /LT Y — MCEER
A TWS,

Pump's suction or discharge-side, or valve seat
clogged with foreign matters.

TSAEL BEEEL VTV — b EALSE BET D, RV TIAY R
LBV T ERRESE L TR EL,

Remove the related parts and check for foreign matters. Clean
them up.

Check the valve atop the pump head at the same time.

7= bARIERA S L—F—DDE2TWVS,
Foot valve or strainer plugged.

T—hA AL—F—ONR. Si&. HELTREL,
Disassemble the foot valve and strainer and check them for
dust and dirt.

Clean them up.

RUEEICL D41V 75 LOER,
Diaphragm fatigued in the course of long-time
use.

DEERICRED THRE. BWBATTEL,
Disassemble according to the exploded view.
Replace the diaphragm with new one.

FrE7F—YavEKRKEE,
Cavitastion phenomenon.

BRE >V VIORE G ISTARIDEABGREF T v 7 LTREL,
Add the liquid or check the suction pressure.

HEEMNEMLTET,
Discharge gets too much.

TREFMAAVIVHABEETN T EL ST,
Flow rate control dial not secured.

AV IVEERIV b ZiEHmSH L TREL,
Retighten up the dial set-bolt.

YA T+ URIEA—IN—T 1 — FREREE,
Siphon or overfeed phenomena.

It BSABIDENBGREF v 7 Ly YA T+ VLR - BEF-
IT7—F v VNN—F XIS ZOMOxNE LTFEL,

Check the discharge and suction pressures. Install an anti-
siphonage, a back-pressure valve, an air chamber or take other
measures as required.

Ry THHAID SEHEN S,
Liquid leak at pump's discharge-
side.

HHAIREES.
Excessive pressure at discharge-side.

Ry T&EEL, HEAIS A v ESR L. BRE (B0 D%F Y XIEH
DREITEN. ZOM) ZREMNSHILLTTEL,

Stop the pump. Check the discharge line to pinpoint the cause
(foreign matters, open valve, etc. ) . Correct as required.

R—ZAMF. IRV 22— TIVIMFE HHB
FILED 0 UV TEDER., g,

Hose joint, connector or flange joint
overtightened to deform and damage O-ring,
etc.

1‘]5‘/7"%?1%& URREROEBRZIFT L. ERETREICHOELTT
< L\o

O UVIENER. WIBLTWABEIEBUVEBEITTEL,

Stop the pump, remove the leaking parts, and check the
deformation or damage. Replace O-ring, etc, if required, with
one.

R TNy R ART2—DHE,
Pump head or connector damaged.

R TafBlE LIRREROBRER Y B A TFEL,
Stop the pump. Replace the leaking part with new one.

;}J’i‘/?"/\‘y RTFE&BEFDINDSKRHE
Liqu?d leak from rear bottom
opening of pump head.

BA TS LOWGFE,
Diaphragm damaged.

DRRICHE S THfRE. I BZATTFEL,
Disassemble according to the exploded view. Replace the
diaphragm with new one.
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16. AH~17Z2 EXTERNAL DIMENSIONS

@ For CM — 1X ~ 30X (XV46 {17, Except XV46 spec.)
GRnh&Kesft. With sight glass.)

207 ,

ololola :
\\\l | ® ]

v BB S L
°l o T i DIAL SIDE

- I—»—

80
5

|
\
\
®
82
in

:

2-$8x9L

BRI B
MOUNTING BOLT

207 )

@\@@@

A

B

@ For CM — 4X ~ 30X (XV46 spec.)

80

S e W
8 wi DIAL SIDE
e
2-98 x9L

BRI B
MOUNTING BOLT

=

=
o S 8| _mEm
R | — % =| Uaquib- |
LIQUID- I ( ) CONTACTi
CONTACT, :'% L SECTION i
SECTION i W/ — ° !
. )’J =] |
! Z [ .-
l-— Y 4. ¥ '
' 75 | 50
75 | 50
@ For CM — 1XA ~ 12XA
207
90
75
ol TP 2 il
D] © —__i{DIAL SIDE
~ e
® e
2-98 x9L
HBER)L MMIE
MOUNTING BOLT
- |_-
- N
w0 e ' ..
o s | ]
< LiQuiD- s —
CONTACT| {]1]
SECTION ; I
E ,; o Il
1 .! [=;]) . g
L. & J A- BEHAR
- = Discharge-side
75 |50 B- HRREM
Gas extract-side
frd uR O
(% # REFERENCE) N part e
) E—5—
@ HHH & [A—17: T, T | Motor
Dimensions of single-phase spec, are the same as these. 2 F; ed;?g OC g ejrs gi%f’rp;;ckage
— o as - R — 390L X 300W X 260H
@75 VR D T, 7 |Pump frame e
MEFHE A A YL - HaES
Not for flange spec. 9 |Fiow rate control dial }fl'jvesight of package
; e 5~ 0 ) v FER # 5kg
@ LRI L XA, 75U MRS D A, AR ERS-Aing cXidy About
The flange specfication is not availabel for the sight 14 *87‘7b")_>/7“
galss type and XA type. =
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17. A80DHEA TECHNICAL TERMS

@17+ (HWLHZIFRE) BHE
Ry TOHHNES GEAE SR WESAMURES) (BSARIEERE) +TOAFEER) X0 ERWEE, K2 This
ELTOTHRIBARRH LT LI S BIRTY,
Siphon phenomenon.
Suppose that the discharge-side pressure (injection pressure + discharge actual head) of a pump is lower than its suction-side
pressure (operate pressure on suction tank liquid surface + suction actual head). Even if the pump is stopped in such condition,
the fluid flows out unexpectedly.

O@NEEH

NREN R > 7 1EPGAMTIE THEABLE N OWIERAN., A ECE N ORIEFIE U, AT THHBECE N OWIERN., ToARE N
DIRFFIEST 2, TNELZHDIREIRTY . —H., 21k LB N O —FIC B I M IEEH T, IENRI R,
RUREZIDFELET,

Acceleration resistance

Pulsation pumps work with pulsating flow. In the suction cycle, the fluid in the suction pipe flows, whereas the filuid in the
discharge pipe is interrupted. In the discharge cycle, on the other hand, the discharge-pipe fluid flows and the suction-pipe fluid
is interrupted. Acceleration resistance is a force to dash the fluid that has been once interrupted inside the pipe. The longer the
pipe is, the greater force is generated.

@4 —/N\—T1—F (BEMHH) R
R TOMMMITES GEAES LSS LUSAMITES) (BSAWREERIE ) +YSAEGR) D12 &K 0 stk
FVERYTDF v v F RV T ZNERAT, NBHEHEHUC K OBRWHIFSNBL S, BRI L TLESHRTY,
Overfeed phenomenon.
Suppose that the acceleration resistance is greater than the difference between the discharge-side pressure (injection pressure
+ discharge actual head) of a pump and its suction-side pressure (Operate pressure on suction tank liquid surface + suction
actual head). Under such condition , the pump's check ball may fail to get closed and may is lifted instead, which causes an
overfeed.
@FvETF—ay (TRERLE) B
RYT Ny FNOHFICK D, WTOXTaNTEEL. R THEREZ KT EE, IR, &
WEZECETEBRBRTT, o T, WoARFOREICIFFICTHFEDLETT,
FrETr— g VEHRIIH LT Z2TH 20021 57714 & LT .NPSH (Net Positive Suction Head » IEFEIGATGFE)
DORE (req.) LA (avail) DL L %9,

2RO, SRR TR O S

AT NPSHeweeeeeees R THEOWGAMERRE JE1D).
%) NPSHeeweeeeee KB R Y TN TIRIEDIGAGEE (£,

W% NPSH (MPa (kgf/cm2) Abs.) <% NPSH (MPa (kgf/cm2) Abs.) 7x 5@ A,
Cavitation phenomenon

A negative pressure in the pump head may separate air bubbles from the fluid. This adversely affects the pump performance,
and causes unusual vibrations and noises. As time goes by, a problem such as corrosion of the material will be produced.
Enough attention must be therefore paid in determining the suction conditions.

To make sure of a safety margin against cavitation, it is common practice to compare the required NPSH (Net Positive
Suction Head) and the available NPSH.

Required NPSH:  Suction head (pressure) of a pump itself.

Available NPSH: Suction head (pressure) of a pump actually installed in position.

Required NPSH (MPa (kgf/cm2) Abs.) < Available NPSH (MPa (kgf/cm2) Abs.)

*BEVEDEIETENESZ
If you have questions, feel free to contact the following.

@_ pnzn ==

Applicable!

TOHKEMY CORPORATION  http://www.tohkemy.co.jp
B R DFFICE - O5aka Office E@i#nﬂ S S Fme;nl:adia ?iv' Phone (03) 5817-2025  FAX (03) 5817-2033
T - SE, = 2 = £ OKYyO sales one -, -
Igisf $§§;W3ﬁE§T:§A!E§“ J\'(E(I,:;gzwaa_ﬁ%l;; 532-0021, Japan A R B X zﬂ Osaka Sales Phone (06) 6301-5627  FAX (06) 6308-7559
Phone : Osaka (06) 6301-3141 FAX:Osaka (06) 6308-6228 s ;‘; bf\ 7%;;15 o h Nagoya Sales Phone (052) 752-2511  FAX (052) 752-2633
SIEIR  Forejgn Business Sect. R E E m et Phone(03)5817-2022  FAX (03) 5617-2035
. . = = £ OKYyO sales one -. -

Phona : Ossks (06) 6301-6460 FAX: Osaka (06) 6308-3022. A R & % @  OsakaSales Phone (06) 6302-4953  FAX (06) 6308-7911
RRE¥P Tokyo Office B & B B OE X Nagoya Sales Phone (052) 752-2511  FAX (052) 752-2633
T 110-0016 F=BEEX1TH19% 22 £ R # 3k P KanazawaOffice  Phone (076)234-1780 FAX (076) 234-7571
19-2, Taito 1-chome, Taito-ku, Tokyo 110-0016, Japan HEREER Instrument Div.
Phone : Tokyo (03) 5817-2021 FAX:Tokyo (03) 5717-2035 o M M{E‘.‘& %ﬁ EZE “Kﬂyusyuk$g§§ II;Eone (88%4;8-32% E& (88%)5458-385192
LEEEEF Nagoya Office L L THY;ZE?(J Shlee one (0985) 29- (0985) 20-
T 466-0854 A EMEAMXLRE6 % 125 [r B ¥ % B HiroshimaOfficc  Phone (082) 291-7502  FAX (082) 291-7519
6-12, Hirozitouri, Syowa-ku, Nagoya-city, Nagoya 466-0854, Japan B o R PR Okayama Office Phone (086) 245-1152  FAX (086) 245-1085
Phone : Nagoya (052) 752-2511 FAX: Nagoya (052) 752-2633 gy S| Fluid Instrument Div.
HINEEPR Kyusyu Office b3 szL %ﬁ%&fﬁ %% g; gluid Instrg?f_ent Sales Enone ggﬂ fgéé?g%g E& 58:15)1 fgég_gggﬁ
— g N = ; P apporo Office one - -
1T781172 $0£82¢immf§ﬁ%i1tf TEV%”ﬁ Fukuoka 812-0008. J i & ¥ ¥ p7  SendaiOffice Phone (022) 297-2371  FAX (022) 297-2372

-17, Toko z-choms, Hakata-ku, Fukuoka-city, "ukuoka 612-U00s, Japan b B = & % P Kitakanto Office Phone (027) 330-5670  FAX (027) 330-5672

Phona : Fukuoka (092) 473-4590 FAX: Fukuoka (092) 473-4599
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