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Be sure to read the following instructions carefully berore use.

HFELY  Important Notes
O ARIRGRAZ (I T HEAINIBUEDFTIZBELESTEHE T,
Make sure that this instruction manual will be put in good hands of the operator.
O AEUERBAE (IS H SN TWAEIEF AT N LT, ELWLERWEL TIES ., BB OBEEE T 2 ICRIBSETT LY,
Carefully read the instructions in this manual to handle your pump correctly and keep it at full capacity.
@ LA TS AREURERBAE XN OTEROND ETAIZ, KUIZRELTT S,

Keep this manual in a safe, accessible place for future reference.

rickrer i pEl
TOHKEMY CORPORATION

KTPA v RRFIRBO/TERIEETLIERDHVETOT, HOLNLDITTRTEU,

*Design and specifications are subject to change without notice.




B CONTENTS

AN o ARy g o Y [ PP 3
Safety precautions

zggg-l-o) E El] ................................................................ 4
Design concept

3*g§1i1:§ .................................................................. 4
Standard specifications

4?.1_13t:|_|\ ................................................................ 6
Form code

5;]:}%1:]- ...................................................................... 7
Installation

6.@3% ...................................................................... 11
Piping

7%5@3*& ................................................................. 13
Wiring

8. *:“T‘H’F .................................................................... 14
Operation

g;l—{’yj’o)ﬁj\ﬁg&u{fﬂﬁ ..................................................... 16
Pump disassembly and reassembly

10/}&@%@0)%\%@&0;@11 .................................................... 19
Reduction gears disassembly and reassembly

BRI AR O == 3 R 22
Other precautions

12,5%%%;%&0%1}%%5& ...................................................... 23
Consumable and spare parts

R 3 = R R 24
Repairing

14_&5%%&@&%0)@% ................................................... 24
Trouble shooting

15_%ﬁ27_|-;‘£ ................................................................ 25
External dimensions

16.Fﬁ§§0)§ﬁ@i .............................................................. 26
Technical terms

17_1%§E3'54:U4j-_t“xiﬁi ..................................................... 27

Warranty and service provisions

HET R
REVISION HISTORY

2019 F 2 A AT
— 1-
Feb.2019 HT-PW0601-02 Revision
1 1 by N L\ &7 [ 42
2016 &£ 12 A HT—PW0601-01 P18 mAESRE BE
Dec.2016 Revised Exploded view of contact liquid pare
2014 5 A R
May.2014 HT-PW0601-00 New edition
FIRER/REER XEIRGAEES FIRER/HEANE
Issue/Revision date Instruction manual No. New edition/Revision




1. A RL2IZHBEHE\N=12I=8I= SAFETY PRECAUTIONS

O_NDRUTEE LR EICHYF TN KO, COMJPRAETCHRLEICETINBTERDLSICHFTTVET,
FHEBZR<EFELTEE. LFTFH>TTFIL,
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.

CONBERBAL TR ERURWVETIE EXGERPLRCTIZOGAITREOHIERT
ZLTWEY,

Serious injuries or death may result in case the precautions are not observed.

/\Z% WARNING

A - CORNBERERBALTERSERYRWETSE. BE-[WBOBEE. HWESNIHRERICEXRY
Z® CAUTION MBI ERENIERERLTVET,

Damages of machineries and devices or serious performance failure may result in case the
precautions are not observed.

C $SEELY ATTENTION ) BREOLODHERFHERDIDH, B TFoTWEEELVARERLTVET,

Instructions to follow in order to keep the performance of machinery and service life.

HREBMAZTELTLETS .

Additional information.

C f# # REFERENCE )

OHEAZMBLIO . NERMNEXBYIERLTTIV . BIENE. FBERENELoTVEIT M BEE R ITIRE D
BETOWATOLEEAD, RUBABATOLEEAD LA ESLHANEVELEZRF . BRICEE KRS EIZD
EREEN,

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.

OERICICHEAINIBREF. IXHFDLEDOELFALTIN . ERELTTFSVW. ZEL.EE. RE. LE HES,
Check that the condition of the liquid being actually used are the same as those specified in your order, including
its name, concentration, temperature, specific gravity, and viscosity.

HB#HE WL EDFE Handling Precautions

/A =% WARNING

OTHPOEEELUNDADFIZSALRNGARAICHBEBLTTSL,

Set up the pump without reach of children and other non—personnel.

OFENE-FTEMFLEVTTSL. BREOREELLYFET .

Do not handle the pump with wet hands. An electric shock may result.

ORUTDE—E—T7ohNR—  HWyTU T HNR—% AERBHA—FTYS LI
KBTI/ ISEREZTHEVDTTSW,
Never run the pump without the motor fan cover coupling cover and other
protective cover in position.

OEENRELL, BRETCH-TT S,
BRAEES EERBENFNRELEL. TCEREZUVELT. RAZARTTSL,
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.

Aiiﬁ CAUTION

OERERF(EANHS. CHRVEFH) TEHEFLL. REBEFFHHICTEHIZSN, i i

KE-BREPHEBEOREALLGYET,
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.




2. &85t BH DESIGN CONCEPT

COEIK. Y 0 ERVITEZ2IRABES. AHSITTVET,

AL . EEEK. L TKEZOKNEBEE LFZIE . UEX. BRIEICEIIPHNASLIV. EROEEEZAOB M TERE
SNEFAVYISLRAEERVTTT,

DA —LFEBEEOR TRRKICE—F—DPEERYMTOATOETOT. AV ICRELAEERT T, R KU TEL
FOEEFADELLTERER BT HIENTE. BE. HERKRO-OOLANREN ISV HE—I—2ALTEYET,
Thank you very much for introducing TOHKEMY Metering Pump.

This diaphragm pump is designed to feed a fixed amount of neutralizing agents and other chemical fluids in many fields ; industrial
waste water disposal, water treatment for water services and sewage, chemical, mining and food industries, to name a few.
The motor is direct—coupled with the worm reduction mechanism of the pump. This means the unit is really compact and rugged.
Whether at a halt or in operation, the flow rate can be freely adjusted. This pump is equipped with a totally-enclosed, fan—cooled,
outdoor—use, flange—type motor just for better cool-off and dust—proof measures.

3. B4+ STANDARD SPECIFICATIONS

B{t# SPECIFICATIONS

At & [L/min] =
et HERN
) IRV TAYRE Abp—4% PN T4
e Discharge Max discharge | o . ’d s [SPMf& X:]’_‘ ,g | EEEE | T HE
Model (B HER) pressure ump head da. (JIS 10K) otor oTpnase [kel
[mm] 50/60[Hz] [mm] [kW]/POLE
50[Hz] 60[H] [MPaG]
CM-100W 0.2~1 0.24~12 73/89 20A @17
05 130 3 s LT
. About
CM-200W 0.4~2 0.48~2.4 140/170 Union Socket
A T 0.2/4P
~ ~ Y
CM-500W 1~5 1.2~6 3.9 Flange 1927
About
CM-1000W 2~10 24~12 0.3 195 127/154 7.2 .
40A 770Y
CM-1500W 3~15 36~18 105 Flange 0.4/4P %129
About
#EHLHIEE COMMON SPECIFICATIONS
(100/200W) 20A PVC 1= 2VY4s vk
Union Socket
B (500W) 25A JIS 10K 75>
Connection Flange
(1000/1500W) 40A JIS 10K 75>
Flange
o 0.2/0.4kW, =48, 4P.E &, 60Hz(200-220V), 50Hz(200V) £FANBEN ISV OE
Staﬂ;dard For0.2/0.4kW,3-phase,4P,class E, 60Hz(200+-220V), 50Hz(200V)
Totally—enclosed fan—cooled outdoor flange type
7ER=4.0.2kW, 4P . E &, 60Hz(380-400-440V). 50Hz(380-400-415-420V)E AN RISV OH
Trated source,0.2kW, 3-phase,4P,class E, 60Hz(380-400-440V), 50Hz(380-400-415-420V)
ET—4— Totally—enclosed fan—cooled outdoor flange type
Motor seim 0.2/0.4kW, = #H. 4P, E 18, 60H2(200-220V), 50Hz(200V)R £ B EE N TS5 O
o For0.2/0.4kW,3-phase,4P,class E, 60Hz(200+220V), 50Hz(200V)
Semi—standard .
Safety explosion—proof outdoor flange type
0.4kW,. =#8. 4P, E #&. 60Hz(200-220V). 50Hz(200V)TH EH B EH TS5 D&
For0.4kW,3-phase,4P,class E, 60Hz(200-220V), 50Hz(200V)
Pressure and explosion—proof outdoor flange type
VA—LXVY—FHERARX . EABIE 240mm?/s HEIF—LFV—F AL
R B UXBEEEBRIMF -BO+r—LFVY—ILT)
Reduction gears Worm reduction gears, lubricated with Viscosity 240mm?/s ,worm gear oil is recommended
(JX Nippon Oil & Energy Corporation Worm gear lube)
% 5 (4 2 BZETEIXRMARILEFYMMEX30L)4 KR BFFHBAE . T7—F ¥ /31— (500~ 1500W D &)
St dm d R . Simple tools 1 set, Pump mounting bolts and nuts(M8 X 30L)4 sets, Instruction manual
andard accessories | Ajr chamber(Only 500~ 1500W)
2R BoEER, E—F—E £ IZT &I 7.5PB4/12
Color Munsell 7.5 PB 4/12 for decelerator gears and motor.




( f# # REFERENCE )

O EFIFESHHEN.

WA GEFE-0.01MPaAq(RUTERMEBER)ICEITHE B -FKIZEDZHEDTT,
The dischargeable volume was calculated at Max. discharge pressure ,suction head of —0.01MPaAq equivalent to the
same pipe diameter as in the pump ; and normal temperature using pure water.
OEEMHHERXER - FKIZEDHELEDTT,

The allowable upper limit of discharge pressure was calculated at normal temperature using pure water.

WIZ4EREEEME STANDARD LIQUID-CONTACT MATERIALS

& 2 & & PPFC VVFC PPEC PPF4/PPE4
No. PART NAME
RoTAYR
s3 | K¥Tnok PP PVC PP PP
Pump head
S 9,4*’771-\ PTFE PTFE PTFE PTFE
Diaphragm
S5 aARy43 PP PVC PP PP
Connector
se | WVIPAE PP PVC PP PP
Valve guide
N 7S, —
S7 SINTY—h FKM FKM EPDM FKM/EPDM
Valve seat
FryFh—IL TIIVHR TIIVHR TIIVHR
S8 Check ball Ceramics Ceramics Ceramics Sus3o4
05.06 o-yvy TIZR TIZR TIZR TIZR
' O-ring Aflas Aflas Aflas Aflas
ERERBM BB, REBZREBEY—F V=5, BOTREER
Applicable Chemicals T # 50%LL T . PAC, Z Dt D3R FUEZTK bicRi b
BEEIE K F 35%LL T Sodium hypochlorite Sodium hydroxide, 1000mPa+-s UL T
L E — 8% Other strong acids. Ammonia water Polymer flocculants
Hydrochoric acid, Viscous liquid
Sulfuric acid, 1000mPa-s or less
Nitric acid 50% or less, PAC,
Hydrogen peroxide35% or less,
Ferric chloride

( f# # REFERENCE )

OHMEBEDTHEAKEIIENEE. REICKYELLEIDT, LEFEAFFIERTT . X LEUNOHEHRSELATRETT,

Take this table as a general guide, because the material corrosion depends on liquid temperature and concentrations.

Other combinations of material than above are also available.
@7 ISRIEHFFRILD—FETT,
Aflas is a kind of Fluorine Rubber.

ECM-100/200WH! & E#EE LIQUID-CONTACT CONSTRUCTION

|

£

E ETE

No. PART NAME
FANYTS L

S )
Diaphragm
N7y FIvy

S2 .
Back up ring

& Ry T AR
Pump head

» aARDE—
Connector
ATk

SS Lock nut

. /i’)bj‘ﬁlffF
Valve guide

57 NILITo—b
Valve seat

& FrvFiR—IL
Check boll
AZFVirok

S9 )
Union socket

Y5 p-

05 (0] )./7 P-34

O-ring
Y5 p-

06 (0] )./7 P-22
O-ring

ZiE RyTAYREAFRILE
Pump head mounting bolt




B CM-500/1000/1500WE! $E % E4E:&E LIQUID-CONTACT CONSTRUCTION

E ETE
. W No. PART NAME
(84). \¢, FALXT5 L
T - /f“ (SG\" S1 Diaphragm
@ \‘ s2 Ny OriPy
S 4;:““ ,[S?) Back up ring
Py ? = RoTAvr
@ “/ : S3 Pump head
» aARyE—
Connector
. /i‘)bj‘ﬁ.’ﬂ:
Valve guide
NILITo—b
ST Valve seat
& FrvFR—)L
Check boll
s10 2o
Flange
Y5 p-
05 (0] )./7 P-44
O-ring
RUTAYREAFARILE
B13 )
Pump head mounting bolt

4. #{O0—F FORM CODE

CM—||:||:||:||:|W|—i

ORVTRAFEMAHRESSETILY

QERBMEMEFIEDRECHERT LY

1] 3

/ \

1

a

/ \

@

Pump form

@

®

(Please refer to standard specifications)

Liquid—Contact materials (Please look at a right table.)

1 : ROFAYK  Pump head . -
T ume nea w5 ME w5 WE
] : Ax%Y%— Connector Mark Material Mark Material
N C JULTS—k  Valve seat arks ateria arks ateria
= : FrvFHR—)L  Check ball P PP F FKM
\% PVC E EPDM
c EIZVIA 4 SUS304
Ceramics
QEEHESH  Pipe connection
4 . EfFREX  Connection kind F: 52 #F Flange JIS 10K, U;1=#>%Y% vk Union socket
[m] : FEFROE  Size 20:20A, 25:25A, 40:40A
@F—%5— Motor
4 : E—2—M3 Motor form
s EF—2—EX s EF—2—EX
Marks Motor form Marks Motor form
T BUHEELEANBHRE—2—(OZUVH) a EFBRE—2—(TSOH)
Standard motor (Flange type) Pressure and explosion motor (flange type)
£ REWEBFBRE—FI—OSUTH) 7 ZOMIFHE—F—
Safety explosion motor (Flange type) Special and others
] {EFBFT  Service plase I: EWNHA Indoor O0: B4 A Outdoor
== 3 LN
N RE. B RRERSNR £—5—18 BE. BN, ERERH A
Voltage, Pole, Insulation class Motor marks Voltage, Pole, Insulation class
2 200/220V, ¢3, 4P, EFE(ClassE)
4 380/400/415/420/440V , ¢3, 4P, E #&(Class E)
6 ZDh
Others
- :H 71 Output EhRe e
Output marks Output
2 0.2kW
3 0.4kW




5. 38 {T INSTALLATION

/A =% WARNING

ORYTIFLLODTFICTALENTLIEEL,
BYUTFLLONETFTLTASEHNELIBRANHYET,
X.BYTITFAR—T . Fz—VEBRENEDIIOEHEAL. RYRILIRIERY LTS
ARZEALLOE S TORY LIFIFEMICLAVDTTIL,
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.

Aii = WARNING

ORUT - E—F—FDLEIZRS1Y  BAHBRICLEVDTTEV. BhT T HETEIBALHYET.

Do not get onto a pump motor or do not use it as a stool ; otherwise, the motor pump could fall and cause injury.

OENRBOBS . BRETHITITOTT S,
RaM-FEHOBRARZRMYRSIEE. FEFORERIAHYET . BRETRITTO>TTF I,
X . TETERETEDHEVLTTIVD, ASICEANIELY KK PHELNELIZBNANHYET,
Have good ventilation when installing the unit indoors.
If odor or toxic liquid is used without adequate ventilation, these 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.

Q@FEHITEELTT S,
BRTIAFEENTERIED)ERSIBE . EBICKYRV T BGRLRAKFIC—RICLTHIB IS ENEVET . Z2F
EFRATTOTHL. RE2FEHLERBICLYEAIVGVEEIHYETOT. ERIRETHEELTZEN, X REFH
BEEFALESEIHE. EEFLEFIBIROT BEERNOREFELTT I,
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.

O - EE-IEEBICERELTTIL,
EERVT AOABERVERBEROEM - EE-BEEX. EEFENED
EMMBOHDIADITH>TIIES,
BEO-HRVTEZDBTIHIC. ERELTUYEL LSV, RUTICER
B> TOWENWEZHEL. X BEDRICBUERNSASGLRICLUTIE
¥ OFREFARLTCTIVN, Z0EICH, BMHICHBMRAyFERMA T TT S,
BEREERERVE>TVWIEE . EROUEE+ N BEBELTHLKRTOR -
EEIZRYB N> TSN, MEREER WEICIYREREK. FL.TRY)
FFAL.FTROTHNORENZHREDHIC. HRL. AEZE+ D KTHEELTTIL,
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.

O TIMERZUN DI, B AROBWVEER AT avR2HEADEE. X ZTNITERT IR THERY
EHICHLTIIRIEVLORET,
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.




OEERVIEREHHEEN (EHETRTRIUTT.CHEAT S,

The metering pump must be used without exceeding the allowable upper limit of discharge pressure specifications.

LB LE BB E 0~40°C, B LViE IR 0~50°C. NPSHreq./&#J 0.06MPaAbs. T T &L,
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 0.06MPaAbs. of NPSHregq.

OEERVITENHICHELTHS, IEREEL. RUTICEEREICLDIFMELNASEVHICLTTE,

First install the metering pump and then connects the pipes. Ensure that the pump is free from the load of those pipes.

.Iini:l‘/’]U—FE CEEARVTEEETALEBIT AT RUOTEEICRYMRT. REOSSIE . RARELNKESF
IZH =0+ 5 ‘éb\%%f?’ X OEBERE. BHERICHLTIE.EE -2V EBREZEMHIEEOES.
fiehEEE+ 5 ﬁo'C'F‘éL\o
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 foundation so that they will not be corroded.

OBIERMDAYR, ARVA— REZFFFEICHLVOTY NS LoGWGATICIRYAMAT T TT L,
The resin—-made heads, connectors and valves are prone to impact. Select an installation place where nothing could hit the
pump.

OHABREDNBE. AVIVEAIREDBEETHERVITAYREEIUTICHEEATALHEVKSICHELTT L,
In case of the forced piping that the suction head is plus, keep the lowest level of liquid in the tank not to be under the pump
head level.

OREMIEMIEIEGLRUAVTFUREEZRBE LT, AR+ R HBAR—REWO>TTSV. X . BEFB AN BBV KSICEREL
BEOBRUVLAICEM FTTFIL,
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.

OREEFRHY—F ERENRORELTIEHMMEEREFERTIHEE. BRAOLVAARYMFTTSIVN, X . REEFE
V—EE EREARIDHEEIETHKRLIZITEHK- 7}<JE7}<€_{§FH'F‘5L\Q MTKRKOIKEZOEEFRAKELTHWET L,
HMTKICEENTOEIHOIVHAVDEICRS)—DAREL. ROTOMHBEEREEETIEIBRNMINEYET R HEIEER
BREZSHERA TSIV, ARAVINEIVITKLKBYET,

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 or tap 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.

ORVITRUERIVIFEHBANYE5BNESEELTTEL, é

Keep the pump and liquid tank not exposed to the direct sunlight.

OFEEH R TEIMBZRESE . BE (T 7 —FroNnN)FIRBFELSEFT . H-T. ERM. EFRICHR—F-HRERMY
. ROTIZEBEEEEZBVELSICEELTT I,
A reciprocating pump causes the pulsation of liquid resulting in vibrations in the pipes (the air chamber).In order to eliminate
them, provide supports and reinforcement in place so that the pump is not adversely affected.

@FvET—IavEAEBLEFIY. . ROTORABIBELAZHKDIETNSKITEIBDENBYET . o THRAKENELIZHELT

Br & (BAR—R) [FELALTTFEV. EEOHNAYCHRFEDOTRNDERLLEDILDEBALLELTT SN, X PTEZT
RUVEEELELT I AERERBARUMEERER TELOICRAREEAT 0. RAFMICTT—FronN—%8Y
fFIFTTFEL,
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.

OWEPOHBEHIERUVEREOREGE A RAEEZICHEAHEERLILSIC. E—F— Dby THN—ENLTHAEBRLTEYET DT,
BEHROATHYMMFTTTEVWETISEBLLET,
Motor top cover is removed at the time of dispatching in order to avoid damage during transportation and to make it easy
for operators to check the rotating direction for wiring. Please install it before using.

OEERVTOMBHAENCEAEN+HHEESE)ARAMNEN(RAREFAEN+BRAERSE)LVEWVEE. 174+
/ﬁ%b‘%ibi?’d)’cs'U‘*f??l-/BTJJt#EHXUHH’C'FéL\QXsEﬂmb\ﬁﬁfétmﬁ#ﬂnb\iﬁDtl,’Csﬂ'x/?"d)%#-’é“iﬁ:
h%ﬂif:UJ}'—/(—74 FRENKEETHICENAYET A —N—Tr—FRENREETIRE. FEERXF. I7—Fv
UN—FERYHTEERDERESEOLET .

BE VATV LEF-EERFERYA TS5 EEX . ROTFLERKICRERKIVORENERTDHE. BBE DK ICIYMT
[FTTFSEL,



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 siphonphenomenon occurs. For
this reason, provide an anti—siphonage valve. The longer the pipe 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 overfeeding phenomenon occurs,
provide a back—pressure valve or an air chamber to maintain the metering charecteristic.

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

( f# # REFERENCE )

¥ E  Liquid viscosity
ERFREFIZEOSHERDBECEITRESETIL,

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

X Model E#O%F Connection size ¥5E Viscosity
CM-100/200W 20A .
CM-500W 25A 1000 mPa-s ;fl-";s
CM-1000/1500W 40A

BAREREImEUA, HHAERESMURZBERICLTTEL,

Suction—side piping length should be not more than 1m and discharge—side piping length should be not more than 5m.

OREFOMYFIT
EERVTOHEBRHAFAERECEGLET L. HERFAETHFBRRESE N O
ETHIUDDHYVET . TORR.ARVTE . BRE. E—42—8. L HREDFEDIEG
DEBREIHYET . ChEBCICIZ. ERERAE AU LTCHESTIREFERUT
OELT, BEREOLPLTVEFRICRYM IFTTSL,
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 can
damage the pump, the decelerator, the motor, or the discharge pipe (hose).
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.

OLT7—Frr/IN—OMmMY i+t
I7—FroN—RNOERFEEZERICREICKEPITE T LY. BEEFAFATHILT
WEFET I7—FroN—DERDHRERDIEIT—FYoN—HOEAMNERL.
BHL. ERPARUBEIBNDPEVET BEBERI7—FroNn—RF. 95T 7—
FroN—AN—ZRYFFTTFEN, I7—FroN\—OERIZEAFERYFFITT
FEW EHEHEAERERAEND 205U LICHA L EROBRABRETT,
HEOBLWRIFEERIFRGEDLLET,

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 airchamber 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.

OI7—FroA—REBHE Q
GEHR T IR ICEEHEHLETOTRENICRBER ESEET A P
IF7—FRoN—CRRBEMZ DD RABYET KRB IR T DR O—VBISKE Air
L ZDBEER T HBRENELFAICAINET, COBEEER. ZROD
Yy aAVTREHEETIT—FroN—DHRNEBEINETOT, IT7—Fro/i— =
FHROTOEEIZRE LTSN, Iz—igzwf—m’

|'r chamber

A reciprocating pump discharges liquid intermittently causing the pulsation in the

piping. An air chamber has damping effect on the pulsation. The pulsation is
generated at every stroke of pump, and its impact goes straight above the discharge
side piping of pump.

As an air chamber works by receiving the impact directly by its air-cushion, install an

air chamber just straight above the pump in the discharge side piping.




( &FELY ATTENTION )

@I7—FrUN—DH B (XM EHAIIC SUS HAMZ DG A X SUSHEZIHERA TSV HERI7—FroN—ERHSEAD
A ENBOLEERICEISIEEEHRIONFRA.RL2DOEH . 3EHMEBERELTHLLVEDICKRBLTT I,
BB BERI7—FroNnN—2RUYNRTOEEEBTI7—FroN\—AR—FBmYF T TT S,
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.

OI7—FroNn—R. EE2ERVIOMBELUMEENEHE. BEEDORIBLCTAVYISL-ROTBEEEREHFLIEHL
ICEEICRIBETOT. T7—FroN—FRUYMF T TTEV, T7—FroN\—FRO>TLYDFTNART. ROTDiELT,
ROTAYRDE LIZRYM T TTEIV, ROTEIT7—FroN—ROEE (R—R) RIS OMEERIFELET,

Mount an air chamber as it prevents any pulsation and acceleration resistance 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.

BI7—FyoNnN—NDEKFHITEIE AIR-CHARGING THE AIR CHAMBER

DERE OFF ISL T, Ry T2 B SHES, e
Turn OFF the power to stop the pump. / Support
) B HFEFACES, Ex2R /-@
Close the discharge valve. Fixtura A TP —F 48—
DEL—U# (R IE, RIREODTSH) EDLFOMEET, e
Gradually open the drain valve (or drain port plug). i' } Ehet
4)17_*$3:ED 0)7057“5%?3*?'0 IT—ﬁfn Prassure gauge

FL—U R (RIEFHREO)DSDENLEFNEHITSTET TS Air supply part
Open the air supply port plug. ‘
Wait until no more liquid comes out of the drain valve (or drain port plug).
5)FL—Cf# (RIEEBREODTSV)EFHALET,
Close the drain valve (or drain port plug).
OI7—WMEODTSIEHLET, |
Close the air supply port plug. Tod | M e
et A FEFITET,

Open the discharge valve.

IP—Fnil=hri-
Air chamber cover
EE&R
Fixture

T

K3

Discharge valve

=> Rt
Discharge-side

LET ROTOBERICANET . F—HHAFEHTE
NCEEL:-F . REAI’REETHE. RVT- 27—
FrYoN—¢tHHBIFOFRHOEREEOHEBELHLLET,
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 )

J29)— AR

chamber, the pipe and its fittings located before the discharge Tank
valve can be protected from damage. : !
WiAH > T
Suction-side
Concrete foundation

EROHREEEIREENABVEELEIGYEST  I7—FroN—OI7—HEOICH S LVKKREOICFL—Y
BEEERILTHEAVTFTURIZEREIZERNTT,

The viscosity of liquid is high, 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

Return port

Pump support

maintenance work.

BI7—Fy2/\—EHEFE STANDERD VOLUME OF AIR CHAMBER
CM-100,200W AB34(2L)
CM-500W AB44(3L)
CM-1000/1500W AB46(4.5L)
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6. B2 & PIPING

Aii = WARNING
ORLHDMYKIT.

EERVITOMBAHINFAERECEGLET L. HEENEIHEREENOHEICETIELNHYET . TORKE. KT
HOEERB, E— SN HEEEREORGOREKRELHYET,

CMEBCICIE. BERERAEAULECHBTIREAERVTOEST. BERRBOLOT VERICEMA FTT S,
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 can damaged the pump, the decelerator, the motor, or the discharge pipe. 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 it operation can be easily checked.

OEElﬁfa)EEJEO

PERVERETSB HEENOEREEZTSICBRETELO. BEIRGRUTITEVE BEEIMICBRERESIY M
HTEKEZHELFT (HHEERNIC l_jjb\ﬁb\of—b: ECEHEDERNENMTIHLE. ERIPIRBLTERICEDD
naHYET,)
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 remove
the residual pressure thoroughly from the pipe before disassembly and check. (It may cause a trouble that chemicals
scatter if you disassemble the liquid end parts under pressured condition in the piping.)]

( &FELY ATTENTION )

ERVIOMBAFEACEAEA + HHERBE)ARABMEA(RAREERAESLD + RARGE)LIYEWVNES
*ﬂ'%?ﬂ'/ﬁ%b‘%ibi?’d)fs YATAVHLERERYMFTTEIV. X . BEENRBELEMEBERAERLT. KT
DHEBREAETHATY A—N—TA—FREPRETIEDNFYFEST  A—N—Tr—FREVPRETIHRE.TER.
XIE.IT7—FvoN—%RURTEEHORRESEOLET . BB Y17+ BLEF-BEEFEMYM TS
BERKX.ROTELBICEERIGIVDORLNERTEH.BEEDOEHICRYMTITTTIL,

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 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 overfeeding 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 so that no liquid leaks from that pipe end when the pump is stopped.

ORUTOMEERDI-OHHADENEHDIE NG ERTEOHHBIRECHITTTIL,
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.

Tt :
L — -
Prassure gauge \\(\‘J e E"_.L:II':
~ — tl[' .
i i
e L HAEE-H - I T LTl 112
Discharge vah - - H + ~EEHIEHFER
e vake mf\l Air = gas vent pipe & valve ¥ Anti-siphonags or
ReE# ___..-” back-pressure valve

Depressurization vahe
T E—

I-F#

Foot '.'al'.'e-""xﬁ I:l_aL_‘  EELUS LT,
7 - Slightly above the boftom.

OFEEH R TEIMBZRESE . BE (T 7 —FroNnN)FICRBFELSEFT . H-T. B EFRICHR—r-HRENMY
. ROTIZEBEEEEZLRVKRICEBLTT L,
A reciprocating pump causes the pulsation of liquid resulting in vibrations in the pipes (the air chamber). In order to eliminate
them, provide supports and reinforcement in place so that the pump is not adversely affected.
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OERUERERSIGE . RUITHRBLTEATICERARBE LAV, ROTORA (AR -HHA IR THRERY
FTCFEVW R . EBEFIADEE AT FURERGICTSE GEAQICRMNYTRERYMFFTTT IV (ZOBE. R T H
DERTENEGEZERLT. RE2FORYMFHEEENLEL
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.)

OEE (R—X)MBEIERAB~AOMARE. RE. ENEZERL-. MABEEICECHBEERLTTEIN, X A—XDOWE

FEEICIS TEDYFIDOTEELTTEV. BE -R—RAA RN BRICLIEERUBELELIBIOAFRA. CEAK
RICKYBHERYBZTCTFSV. A—ROBHEECPEROBELEORRICHEYET,
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.

ORVT BREF HATAVFLEF - BFEEFDOFANVISL RV .RUTED 0 YV T NLITL—HEEERTT . ERRKRIC
FYBERRYBZTTEL,
The diaphragm used for a pump, a relief valve, an anti—-siphonage valve, a back—pressure valve and O-ring & valve seat of
pump are a consumable part. It must be replaced as appropriate depending on your operation conditions.

OV AT SADBEIIA—N—Tt—FTAV T OBV EHE T CTHERA TN A—N—Ty—FTAV T ER TTERIAERTTHR
—ILOEENEELBHEELLEVOTHABLELL FLSTILORRICHEDIIELEZONFT L TEETHEHFETHREL. A4
—IN—=DA—T4 T EHLELEETCTHERATEVNET LIBELLLET,

The sight glass must be used under a condition of no overfeeding. With overfeeding, you can not have a correct movement of
the flow—indicating ball and attaching the sight glass itself might cause some troubles. Be sure to install the back—pressure
valve anytime you use the sight glass for prevention of overfeeding.

O E (R—R)IEARUTLY  BA-HERAE. KEXRFRYFEEALL. ZXBYOEELRVKRICEELTTIVD, POEZXT
ER-HREDOBYZIHMICEERARRE -FERYAMITTT L,
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.

@FVYET—LavHEEBLEKIY. ROTORAABLEHEKILFTNKTEILENBYET  H-T. BARADEIZHKEL

T.BRAE (RRAR—R)FEALTCTEV. RECHAYPCHRFEORNOEBERLGDILDEBAHDLILTTEN, X, PTE
ZATRVEEELELT IS AERERBARUMEENRER TALOICRAREEAKT I RAFICT7F—Fron—%
YA FTT S,
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.

Q@I RSYPENRUVTIARALETEF v VXIR—ILOBEYNBGY . EEMICKBEEELTENFYET . TNEKSCT
DIZHESABICARL —F— (R WG (FREET—FR) ZWMY ST TT S,
If dust, sludge, or any other foreign 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).

O AFIZT—FRERYM TREITBRDERVAFTEVEICZIVIDEIYDLENMTEEICRYMSFTTIL,
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.

O AICFYIFRREMYMITTIEE. FrovxFR—ILOMEYERLTIE5. MYMFFEHOTALYEEICRYMSITTTIL,
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.

OFABDEEIFTHRAIETELTTFEV. EEDOHAYPLPRFZEORNOEBERELGDILDEBALLGLILTTFEN, X, L%
AT RVEEEZLELT S ARRERLARUMEENREZRTIAICRAREERST M. RAFCIT—FronN—2R
YR IFTTFEV LOAL. REERBY - FOLIERELOPTVERZOBE. RABERTRELEZRADSRYIANYRRIZHE
ALTEATROFRRERELGYET  (RABRENBTBNATVE. SKRDRLEENSELILO MSTLNEAYET )R
TOERIVIIFIIEDANATLESFBRAEZLTHEVEDOZEENDELGYFETOTERELTT S,

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 along 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.
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7. EXREHE WIRING

/A =% WARNING

OFENEFTHEAELGVTTEV, REDRRELAYETS,

Do not handle the pump with wet hands. An electric shock may result.

BRLE—FIMEHEEB. EE.H)ZHERELTHLERLTT I,
EA-—DOBERREOAIC.EKLEIZY—ILIL—ZFZRYMFIT. X, E—2—
ISET7—RERS>TT &Y,

Before connecting the power source, check the specifications of 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

Pl AT 1% A
Set it in here

ground the motor.

Ot HIFERTCFEMILNTT S, BRICHYET DT, PHEDRREBYET,
Do not touch the motor while it is running. It becomes hot and you may get burnt. I

FETEEEHT

Position the plane notch

OEE AR IEKRENAR(E—F—ITY—ILTRTR)ICE>TLAINERLTTSL, EXREBEN |
BTLEBETE 44— RERVERBHLOLO 2T ryTHAN—FRMYFIFTLESNVERSR),
T—RAEBTEROTF IV T—RARE— - FHEANDOERUERETHER TS,

The motor rotation is indicated by the arrow (Accompany on the motor). Be sure to install the top cover when completing
electric wiring in order to protect the motor and to avoid accidents (Refer to the above drawing). Never forget to ground.

For grounding purpose, use the brass screw that is in the motor terminal box.

OBEFMICLIE—F—BRERTHLOH. ERPITH—TILIL—ERYFHFTTEL,

Add a thermal relay in the wiring to avoid an overheat of the motor by an overload.

OE—F—DOMEZHFHAELZRHEATT S,

Read the motor’'s Instruction Manual.

OB KRV TEEETIEESIFEEE—FRAVFERRIDLSCE T ERTHNERCTEGRERDISEHMLTT I,
HEET— 49— DEBERETELGYET . IIEZEEAVOEHLE T,
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.

B HH BRI % B R S
type Output & pole Power supply Current
200V 1.12A
60Hz
0.2kW-4P 220V 1.17A
= s =H-ESE 200V 50Hz 1.34A
st;ndard FELQ-50T 3-phase, 200V T 90A
Outdoor type 60Hz :
0.4kW-4P 220V 1.91A
200V 50Hz 2.18A
380V 0.53A
400V 60Hz
0.52A
T =B 440V
T FELQ-50T 0.2kW=-4P 3-phase, 380V
Semi-standard Outd ¢ 0.58A
utdoor type 400V
50Hz
415V 0.59A
420V 0.60A

(& % REFERENGE )
OE—4—[FI2HNBENISUCE ERBTY  MICKLEHEE 0.2kW-0.4kW LT EFF R R 0.4kW AAHYE T,

Totally—enclosed fan—cooled outdoor flange type motor, class E. Other are also available for 0.2kW+*0.4kW safety
explosion—proof type and 0.4kW pressure explosion—proof type.

13



BMAC200V ZHEIRICRIT5BKKRL T LD EE) D ER 4R 4]

KEBEEBREEN 100V ORPL TERIFBREELKRDOBEICEELTT S,

Typical chemical pump interlock wiring with lifting pumps on AC200V three—phase power.

[ SIT]

=o|
7

1L F
T BRE 1
e P EmEs |
'—51_ 1\ Leve W1
1 inter leck!
l L| _sienal |
CB1 (B2 ¥ 9 |B £ o (B
Wanu| Off | Auto Manu| OFf | Auto
Fi-_.|_ _Ei-_ti_
Cs1 2

MC1 MC2 1 {
THi TH? TTHI T TH?
Q C
Ui lvi i |6 vl e
Q il Y (c2 )

) | 22 | = . .
#7) #7, BAKT L v
Lifting pump Chemical pump Lifting pump Chenical pum

The voltage should be stepped down if the control supply voltage is 100V or the main power is of different voltage.

8. ¥4 OPERATION

/A =% WARNING

OENT-FTRELAEVWTTSVW. BEDRELLVET,

Do not handle the pump with wet hands. An electric shock may result.

Aii & CAUTION

OE—SF—MIEERIZFESNGEVTTEV. BRICHEYFTOT, PIHFEDREELBYFET .

Do not touch the motor while it is running. It becomes hot and you may get burnt.

OEM-EE-BERICSEELTTSIL,.

EERVT - AOAMBERVESEGROBEN - EEG-BSEEX. EBENED-EMNMBOHLIANTOTT SN,
BEOEORVTENBT IR BRELTUYELTTEIV RUTICEEN#H > TWRNILEHEL. X . BEEH
IS.BUERMNASHEWMRICLTIEEDR IOFRZARLTT SV, Z0AICH BMICHEARAyFERYMA FTTEL,
BERAEERER >TLWIEE . EROUEZT S ERBLTHORCTORBEEICRYNM >TTEL., MEREEK
(MEBIZLKYREBRE. FR.IRNEBFRAL. EFTROTHAOE DERAEIC.HRL. ABZET S KTHEELTTIL,
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.

ORI DE—E—T7ohNR— ATV ThNR—F BERBHA-EZRYNLEZRBTEEHISEEETHAVTTEN,

Never run the pump without the motor fan cover, coupling cover and other protective covers in position.
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ORENRLELL, BRETCH-TTEL,
BEN. BRET . EERBENRELLS. ICERZMYBLT. REEZHARTT L,
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.

.Eﬁﬂ#(@b“ﬂjé CIHFRVEE) LEHREZFELEL, RFEEE T HMICTELTIL,
(K-REBEVOHEBEORRAELGYET,
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.

OL7—HRELTOIRF.EDOEHITEELTTEL,
When bleeding the air, be careful to gushing fluid.

( &FELY ATTENTION )

OEERVIEIHREHHEEAMEBRTRRIULTT.CHEATIL,

The metering pump must be used without exceeding the allowable upper limit of discharge pressure specified in the

specifications.

Q@E—F—VFHEMICEEINBMDIHFRTIEBEL ON-OFF BEEZHEICLELTT LY,

Do not over ON-OFF running frequently which overloads for motor or reduction gears.

OEERVTDERIICIE. BETAEFICHE S TzKNBEITWIHANHYET . KEBLTEWTREWEAREFRSHE &

:'l'\/?"éﬁﬁﬁé'éﬁul +HKEFHHLT, BRBEEICTLTTEL,

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.

OEERVIOHAEGZGFE. R FEFKTHTVREERFH. ROTHELYRBNERLLIE. ERTEGLTT I,
When performing the trial operation of the metering pump, be sure to use pure water to check that no leak occurs from
the pipe joints, the pump, and any other part, and then use the actual liquid.

OE—F—HMIBEHICFESMBEVTT SV, FRICHVYETOT. PHEDRERRERYFET,

Do not touch the motor while it is running. It becomes hot and you may get burnt.

OEERVTIET1E. 1B ERICTHICTTHEEDTRAMNET>TLWET L. THOTAMNIBKAEIX—0.01MPaAq. & &
tHEHDDIKEEIC Efal';‘%’a,ﬁ KIZEKBTRAMCT . M- T. EBEORVTEMH BEEEIRELYDBELEIRELHEOT L
FELAHIEDNAYFET . MBELGHHEZLELT DG S X BHMICTTRAMETVABEREEBRLTT I,

The discharge volume of each metering pump is strictly tested at the factory. This test is made at suction pressure of
—0.01MPaAq and max.discharge pressure using fresh 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.

ORERMIAVILIEERED "0” UTRUEAMEBRULICESAVVRICLTTFIV. AN EEULEICEILTEHHE FE ML
FH A
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.

MiE{EFIE PROCEDURE
NEE.ERERSLUMNEBRE. RUTHF B/ FITFFELERAIZVABERL TSIV BIZRMTHFENELTLSL
FARTT L,
Recheck the piping wiring, attachments, pump itself, etc. for improper positioning and other defects. Especially make sure

the stop valve and others are properly open. TR A YTy PR R
Flow rate adjusting dial

D)WAENDEBE. BRICRUTERBECHISA>TLETOT. REABFTAVILE
20~30%BIZAEET. ROTDRAYF%H ONITLTTFELY,
HKREBFABSAVILEYIRILLTAYIERTVET DT, BV RILLEB TR IDHTHD
B )LEBLTTELY, CM-500~1500W & [E# lE X vvTE#H LT . HEODIETHEA VI
ZE LTS,

With boost pressure, if applied, the fluid already comes up to the fluid-contact section

of the pump.In this case, set the flow rate adjusting dial to 20—-30%, and turn on the pump
start switch.

X The flow rate adjusting dial is locked with the set—bolt. Loosen the bolt and turn the dial.
MODEL:CM-500~1500W excludes a resin cap, and, please turn a dial with an attached tool.

BhE % v v 7
Resin cap 15



NZEDHBRIARICENEIASATVENESIAZFIVIL, IBRITTEASH CM-200W 54 nf: i B BRAR R

TOWNIZRAICRERABSFAVILER A (MAX.) AR AEBL. EEEEA Discharge rate chart for model CM-200W
YL TTF LY, . 2000
Check to see if the fluid is fed up to the feeding point. If okay, |1j:u“j5p_: ‘ ‘
. . o mL/min 1600 —
turn up the dial gradually to the desired position. Discharage UﬂHEj] 0. 5MPa
1200 Discharge pressure
4)EBERICT7—FYoN—DOENHOHDEAN . EAEHIDE20%
ot REORENBETT, 800
If the pressure gauge pointer swings more than =20% of 400
normal pressure during operation, supply air accordingly.
(B)EMRAESH 0.15MPaG B, 0
(Ex.) At, normal pressure Z;)(?HZZ B 20%HY) 0 R 49 60 8 100
_ g W RLARAE 4 1 v L B R
0.15x (x0.2) = £0.03 MPaG 0.12~0.18 MPaG (At 60Hz increase for 20%)

Dial scale %

B EHE FLOW RATE SETTING

BEEBRVIEERICTHBICTHEEDTRAMT>TOWWET  HEERBRBEROR AL LREZSBLTTIL,

SFTHIEBS DY OHHEEME([FOTROL, IOMIERERH T A VILEBERDOLET , HIZIECM-200WEICEWNTES
1200mL/minDEREZZIALISIETNIE, 2TEHD 12000 EE ICERLTHBERLDIEMNLTIZEEICIEDHE, F1VIL B 601
ELFET, MRV TEAvILE0ICEhENIE, FELT HUHHE1200mL/minBNESNFET . F-ELERIE . BAFEE-0.01MPaAq. HHE
[£0.5MPaGDIREEIZE 1T DB KICKZHIETT DT, RIEDTFUMIEITHHEHE D OCBAE AAREH THWNSEICIERELERIEIZT
NEELET . T BEURELVLBELT HLEE RRICTSVMIBLTEARTOREEARVY VA —FTHELT, HEREE
ARLTTFEL,

The discharge volume of each metering pump is strictly tested at the factory. See the upper Discharge rate chart for reference.

The Y-axis represents the discharge rate in ml or liters per minute, while the X—axis the flow rate adjusting dial setting. To feed 1200mL of
liquid chemical per minute on Model CM-200W for instance, make the point 1200 on the Y-axis, find theintersecting point with the curve, and
trace down to the X—axis. You will have the setting 60. Now adjust the dial to 60. Our chart has been made up under the conditions; suction
pressure —0.01MPaAq. discharge pressure 0.5MPaG and fresh water. In actual applications under different conditions, an excessive deviation
may be encountered. For exact flow rate setting, measure the flow rate at the feeding point with a graduated cylinder or the like, and make up

your own chart.

9. IRVTDNERUHESI  PUMP DISASSEMBLY AND REASSEMBLY

Aii & CAUTION

OEREDKRE
RUTHEBEHODBOBICEZ. HEHENOEEETRICRELERICHABRUARETH>TTSIV HEEERNICE
ISR ETEEDERNENBITHIE. ERIRBLTERICEIBALHYET,
Removal of residual pressure
Disassemble and check the liquid end parts of pump after the residual pressure is thoroughly removed 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.

OEXETHEMEBATTEIV, BolY . DET W YTRE THETEIBRNIHYET . BHRBOEEXEBEORBERER
LTTF &L,
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.

( &FELY ATTENTION >

QIR A—EDNEHBDHEDMH FIEIBLTFTITOCTEIVN NATLUF . TEETHOMITHERBIIIERL. MZDT
DL BEBLET .V —ALT—TRETETY,
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.

QIR A— M T R REFBTHERBIVEEDIOZIFEATIV. EHPCHEORRAICHEYET,
Be sure to use the accompanying or specified connectors, lock nuts, hoses and other parts. Otherwise an accident or
breakdown may result.

OEBEICEALTUFITHER) TBALEA CHBTIV, XV RERKIF. EERBEZT2EELTTIL,
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.
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@0 LT FruFxR—IL(NLTO—b ATV EENTICEFLTT I,

Be sure to install the O-ring and check ball (valve seat, spring) in their respective positions.

QIR A—(NLITP—MDLE-THRAZEEVDHELHRICLTTE,

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

OFANVISL-ERBIEABMEICIVETN 6 VA ~1 EC—EEE, RBRLTTEL,

Inspect the diaphragm and liquid—contact parts every 6 —12 months depending on how often the system runs.

NILTO—hHARLET AR 100/200W a4 LT AR 500/1000/1500W IRk4o4% LT AHE

Valve seat&guide, up and down direction Connector, up and down direction Connector, up and down direction

‘ B
- H EEUEE
1 bis.sice | Dis.-side
7R
Discharge direction mHAE
Discharge direction
IR A {Rl ‘
Suc.-side BaA
7 1 Suc. -side
Al

Suc. -side

17
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Exploded view of contact liquid pare

E ETE
No. PART NAME
FANTS L
S )
Diaphragm
Ny 7Ty
S2 .
Back up ring
& R FTAYR
Pump head
» aARYE—
Connector
ATk
S5 Lock nut
- /\')bjﬁfﬂs
Valve guide
57 NILTo—hk
Valve seat
& FrvFR—)L
Check ball
a0 AZFViruk
Union socket
oYy
Co O-rong
oYy
06 O-rong
AT AVFRARILE
B13 )
Pump head mounting bolt
Ry TIL—LE AR
B15 )
Pump flame mounting bolt
e RoTIL—L
Pump flame
E EITE
No. PART NAME
FANTS L
S )
Diaphragm
N7 ITIYL g
S2 .
Back up ring
& R TAYR
Pump head
» aARyE—
Connector
- /\')bjﬁfﬂs
Valve guide
57 NI —hk
Valve seat
& FrvFR—)L
Check ball
s10 25T
Flange
oYy
Co O-rong
% R TAYREAFRILE
Pump head mounting bolt
R TIL—LEfHARILE
B15 .
Pump flame mounting bolt
& RoFTIL—L

Pump flame




NHERESEICLTHELTT I,
BRMELFICEEERZEZARAKRTREEL. FNELLE LS TEBVTTEVW AV ISLERYMITDH . A4 VILEBEE"0"(C
YL TTSUOry— D REBESTRETRYDTEST . TOER . FAVILEEZ 100%(CEILTTIUOv—HARLEIRAATR
KETRUVTIAYFERDHFTTF SN 6~8 ADOKRUTAYRERMARILMERARIEIC. RILFDOBENED O v—ITHEMLTHS
1/4 BERRE. HOMTTTSD, HEMEILY 45[N-m]
Disassemble the pump, referring to the exploded view front of page.
Clean the liquid—contact parts with fresh water, and wipe them off. Before remounting the diaphragm, set the dial to zero to
bring the plunger into its outermost position. Now install the diaphragm. Next set the dial to 100% to bring the plunger into its
innermost position and attach the pump head in place. First tighten the 6 to 8 pump head mounting bolts O diagonally until the
bolt heads come in contact with the plain washers. Then tighten them by a quarter turn.
Recommendation tightening torque 4.5 [N*m]

DMAIBFOEFESIE
TEETHREODITEE. NILITV—DAERLTESITLOTICHY . EELGBEELEVWIENFYETDOTEE
LTTFEW, (EHEIEFISEENBETT,)
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.)

(& % REFERENCE )
Q@ZIRHA—DRCEITIZTLENLITS—rRIFZ OV T EFEALTOVET O T —ILTF—TEFETT,

The thread of each connector is provided with rubber valve seat or O-ring. So no sealing tape is required.

10. LR D 538 R UHHH AL
REDUCTION GEARS DISASSEMBLY AND REASSEMBLY

@It —LXNY—F AN - TIVREABEEINETNORBGHEEZRGEATTELY,

For proper use of worm gear oil and grease, read the each Instruction Manual.

O FUE AR N IR PR (L, [RAI ELTHAMITEEEKBELTTIL,

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

OKRBEVA—LREEAXZHEAL. MAEICTCABERELGREOLEFLTVLWET . EXOERAICELELTISHREED
DERHYFLEADN . F—EHRICEVTHBRBEIZINIGEE . REOSBRESBLTHEIG>T SN LA M
DIL—LEELELTH. —UOEEZAEVDRETOT, RAELTHERITBEERBEINDSILSIBMOWELET, BES
DAAIVITHEE 220mm?/s HE DI+ —LF VY —FALEFEALTTFE,

XR.TSoCv—[FT)—REZEH LTTF SV I FICT—EARBRE.HELVT)—REZLEHARBITTF I,

The worm reduction gear adopted is superior in durability. Before delivery, it is strictly tested. So it requires no overhauling
under normal use. If unavoidable to overhaul it, refer to the disassembled drawing on the following page. We are no
responsible for any claims resulting from your overhauling. So we request you to repair it by us.

Oil of the reduction section is recommended viscosity 220 mm?/s (cSt) warm gear oil. Apply lubrication grease to the
surfaces of plunger. Frequency of oil replacement and grease are one time in a year.

OB H A, I —AXNY—AAILIEIA—LXVY— LT 220N)EHALTEYES , X TU—RITE) /99 51)—X AP2
EEHLTHEYET,
Before shipment, the reduction parts has been lubricated with worm gear oil, worm gear lubu 220(N) and, the reduction
parts has been lubricated.

(& 0il capacity)
{Z1EEF)  100/200W + = - 90 mL

B4+ —LXVY—xtBBR List of worm gear Oil
At stop) 500/1000/1500W « + = 120 mL

ISO¥sESIL—FK

Vi a U
Grade of ISO viscosity ISO VG 220 ( / \\\‘ JEEiﬁﬁl ovel
\! /) proper oil leve
S Ne. JSK22190 T2R 278 \_//

Class 2 for industrial
DA —LF¥FY—ILT
Worm gear lubu
BHABELEDE TS

Please inquire of each company.

JX BEEB BIRLE 08
JX Nippon Oil & Energy Corporation
ZTOMDAAINA—H—

Other oil manufacturers

W) —X®EER List of Grease
JX BB BIANY -0

EYI9Y ) —R AP2

JX Nippon Oil & Energy Corporation

Molinoc grease AP2

TDMDA AN A—H—

Other oil manufacturers

FHABELEDETEN

Please inquire of each company.

A ILF—2 0il gauge




[\
o

R >R Exploded view of gear box.
*CM-100/200W

E T EE HE T EE EiE ETE
No. PART NAME No. PART NAME No. PART NAME
0-Yv¥ G-65 R A R R7YvY 620222
o1 . G1 B1 .
O-ring Gear case Bearing
0-Yv%9 G-55 F7EIHN— 7YY 60/22
. G3 ; B2 .
O-ring Gear side cover Bearing
0-Jv¥y P-14 FAX B A= RF7YvYJ 6202
8 G4 , , B3 .
O-ring Dial side cover Bearing
1>, §- — I
o] 'leb S-14 a5 T7—L4 - /\7.)/7 6007
O-ring Arm Bearing
o0Yvy P-41 a6 wmishL - R7YvY 6203
O-ring Eccentric cam Bearing
F AT —IL AE1306K0 as IIvTv— 87 FTob-Dviv—tuk
Oil seal Plunger Nut-washer set
A4 IL— )L AE0995EQ G9 DA— L B8 =Tyl v—
0il seal Worm Wave washer
i@ DA —LRA—IL - C RO N
Worm wheel C-type retaining
FTorTyb ¥ Tk C iz Ik &
G11 B10 L
Output shaft C-type retaining
Gi2 9.’(‘\"»1]!.\ B11 x—
Dial cam Key
Tvoy x—
G15 Bushing B12 Key
27 NAE AR
il Zj)/? i NARSFRILE
Spring hexagon socket head cap
a7 INRZIF G NARSFRILE
Spring keep plate hexagon socket head cap
FL¥)L RNERIE
il Dial =iz Hexagon head bolt
I — = =
ai9 Ry FR—=Z e 9{‘\")1»@;1‘1‘)1»%
Pump base Dial set bolt
i 7]'.*()1»/—)1»71-‘/7’ B19 FARRT
Oil seal cup Pan head screw
E—4— RARILE
22 Motor =2 Hexagon head bolt
o I~l/l/7’77
Drain plug
= ——
e BERTSY
Brass plug
25 | AT
Oil plug
a26 FTANT =2

Oil gauge
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TR fZR Exploded view of gear box.
*CM-500/1000/1500W

E
No.

e
PART NAME

o-1)>% G-85
O-ring

o-1)>4 G-95
O-ring

o-1)> 4 P-22A
O-ring

o-1)>4 8-25
O-ring

oyvy pP-41
O-ring

4L —)L AR2791E1
Oil seal

4L —)L AE0995E0
Oil seal

E TR EiE ETE
No. PART NAME No. PART NAME
& R A R . ~RFYvYJ 6004 2Z
Gear case Bearing
o FTRHN— = RF7YvYJ 6204
Gear side cover Bearing
~ FAY B A= - RF7YvYJ 6204
Dial side cover Bearing
o 7—LI = RFYvYJ 63/22
Arm Bearing
& HHAL _ Fubk-Tyy—tyk
Special cam Nut-washer set
- TIoTv— - Fyk-Tur—tyh
Plunger Nut-washer set
DA— L D=7yl r—
a9 Worm B8 Wave washer
i@ DA — LA —IL B9 C RO
Worm wheel C-type retaining
e TorTIbL v T B *—
Output shaft Key
FAXIH L *—
Gi12 Dial cam iz Key
i@ BYMZ i NARSFRILE
Slide Bearing Hexagon socket head cap
il Tvvy TG NARSFRILE
Bushing Hexagon socket head cap
R AT o NARILE
Spring Hexagon head bolt
il NRZIT e FAXILEFERILE
Spring keep plate Dial set bolt
gL FRHRD
a1e Dial B19 Pan head screw
Fie ROTR—Z 00 NARSFRILE
Pump base Hexagon socket head cap
i HhyFuLy 2o NARILE
Cupling Hexagon head bolt
o AN —IhyT
Oil seal cup
T—5—
G22 Motor
s N>
Drain plug
or BRIV
Brass plug
e FTANTSY
Oil plug
cop | AT
Oil gauge
w7 hEIIUY

Center flange




M. ZFO/MDFEEIE OTHER PRECAUTIONS

/A =% WARNING

OEIY.,
MEHERAEZRS-EFIBEEETRELGVLTTEL,
Dangerous substances
For whatever purpose including a repair, never return to us any unit or part that was used with a radioactive solution.

Aii & CAUTION

OTFERZONE,
EERVIRVMBEREFE—BREEPDLLTE THEVTT IV, TIRFYIPANZALBRIIHXRTRENTHY . EETS
DBEIHYFET X RED-ORNBELTHELTHOEELTT I,
Disposal of unnecessary units and parts
Do not dispose of the metering pump as well as its accessories and parts by dumping them into any garbage box for home use.
Plastics and mechanical parts are special wastes and should be disposed of in accordance with the applicable law or
regulation. For added safety, be sure to clean the inside of a used pump before disposal.

( &FELY ATTENTION >

OERNDERALEL,
RUTHBRIZELDGVEVNA . RURCTUNORRICERTSE ASEROCHRBORRAICHEYES . AL HKRICEI&E

ALTT&LY,

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.

OE— 45— VLREEICRIBAMMNSHRTBEL ON-OFF BEEMEICLBEVLTT I,

Do not over ON-OFF running frequently which overloads for motor or reduction gears.

ORVITDEAREAN. RABEALVENGE . YAITAVBRENRELETOT, FruvFdHFELToavFOR—ILE
(90° Y HATAVBHIERBYMFICEBEZ (FR—RAEHKOEE) TEMEORRELEHLET,
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.

OHEHARRUR—AFEE.EH.LE2R. BN BREFICILIEERUBELELITBIONFERA CERKRICKYER. BY
BEZATTaLY,
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.

OFRE A VT NTHFORR TRAROHRIREERLEERLEYBENKFLIENHYFES . ZEHETEM, K
FrREPEERESCEEHAUNEERALEVTTSIL,
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.

OEERVITEBELTVWET LRV TIAYRIRMARILED  BATEDIENEYET, EHMICEBOLTT IV, BHHHT S8
R AROARICHFICHEDMS T FHOLEVRICLTT IV, AHOLETE.RUTAVRBIYBRRNER T ENFYE
ER
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.

OFEAERICI S TEIRE GR—R) P NLTS—IREICHRBANEBL TR THEEZETIEIIENFYET AL EHMIC
BKRKETEEBRELTTSIV. X EHBRUTEELSE L . BEGEITIEEH. EHRENLTHELTT S,
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 fresh water. If you are starting the pump after it is not used for a long period,

remove the parts and clean them with fresh water.
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OEHM. RUTEFELETIEEIT. BEEONIMHEFEDDH. 1 HAIC1 E 30 PEEEEZLTT I,
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.

OEBOEERVIFEM BEE(R—RN)EIREBIV. RAEREBROMICRAMEER . A—N—TJ—TFT127 AT+
FYET—PavBEREOFIVIET RIToTC. EERVTHRET S REBSETT I,
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 overfeeding, siphon and cavitation phenomena to
ensure that the metering pump operates at its maximum performance.

(tﬁ % REFERENGE )

OB —RFEEETERETISFEEEZEZEREL. RELTEVLVTTEVL. FXEHEDLEDR. XIF. ART7T—HBREIXFEOAIC.
UTOARHEBEDOREZEETBOTHILEZREDLET,
BAERAB. BAX. VU7 NOBBI—F FRAKRGRE -KRR).ENEH. A%,
Store the shipment cartons considering the possibility of its future use for returning 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.

12 HBEBRA RV FIELZS CONSUMABLE AND SPARE PARTS

OTREEEREBHIEHICTO—EEHT(ER-BFKICLIILOTT . EREOELOFBRHKBLIEDLYET ., B RIFIE
EXEBHZERICEDICIRBLTT IV RBRZELEHEFBRORRAICHELIIEAFYET,
(ERESR . EFARRE. ZOMDOEFHICIYFGEIZFLETLEY,)
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.)

ORI REF -YAT+VHLEF - BEERDIAVYISL RO . RUOTEDOYUT NIV —FEHEFERTT . EAKRICK
YBERIRYBZTTFEL,
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.

QIR A— M R REFBTHERBIVEEDIOZIHEATIV. EHOCHEORRAICHEYET,
Be sure to use the accompanying or specified connectors, lock nuts, hoses and other parts. Otherwise an accident or
breakdown may result.

OV D THHHEGBENE RIS, FHEBGROREERROLET . EERVTOBE . FA1VISL OULVT  FryFiR—IL
(INIWTO—b RTY2T)  Rh—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.

OIRIA—(NLITP—MDE-THAZHEZDHEWNRIZCLTT S,

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

w27 For pump

HE | NS Tt % HE/B BET B
No. Part name Specifications Q' ty/set Replacement intervals
s BTANYIF L ®100 (For 100/200W) 1
Diaphragm ¢ 150 (For 500/1000/1500W)
7 AVl S 3/4”  (For 100/200W) 2%
Valve seat 1”  (For 500/1000/1500W) :
S8 FryFR—IL 3/4”  (For 100/200W) 2% Iyear
Check ball 1”  (For 500/1000/1500W) i
05 oyvy P-34 (For 100/200W) )
O-ring P-44 (For 500/1000/1500W)
06 0 IJ.>7 P-22 (For 100/200W) 2
O-ring

MEXE.RUTRA BRBME. HREERIEZIN,

Please inform Model of pumps, liquid—contact part material and specifications at order.
©#FL 3> & Optional accessories

REF VATAVHLER BEER. T7—FronN— "—RPaAV b KROTEEB BRIV F

Relief valve, Anti—siphonage valve, Back—pressure valve, Air chamber, Hose joint, Pump support, Chemical tank,etc.
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13. &¥EEF REPAIRING

OEEICEALTHFICHER -BEHE) ETBAEA. CHATEV. X BERKE, BRBE+SEFELTT S,

For repairs, in particular, of the reduction gears and drive part, contact your dealer. When returning the pump or its part to us,

well clean their wettable portions.

CHERFBICEEEZRLILETR  BELICEGREZFELLTHENATIAZIRABE T I,
(15.HERERREZTOLEINEEZSRBLTTIW,)

DEBOIERBIF. SEXEFLEEHICTAG FEL,

DNEEBREKEINIAIC. BECORRGHEZIBHEAITHEYVEBRBRLTTEIL,

NBEEEIIKBEINDIGESICIE. TERBHEEZSMOET U,

(1) BKESYTILNo. (2) FEREMEERKE 3) HEBARAEZOIKE

BB . BERINIGAICE. BEFICRBEVENRELETLEERTIDT. L THBZET D EEFLEZLETEYRLTTELY,
If you notice any trouble during operation, stop the operation immediately and check for any failure.

(See the section of “15. TROUBLE SHOOTING".)

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.

OEIM.,
BMEERAEZRS-EFIEEETRELGVLTTEL,
Dangerous substances
For whatever purpose including a repair, never return to us any unit or part that was used with a radioactive solution.

OTFEZOLE,
EERVIRUNBEREFX—BEEVELTETHEVTT IV, TSRAFYIOANZALB REEREEEV THY. TET
IHENHYVET . X. REDEOABIILTEELTHLEELTTIL,
Disposal of unnecessary units and parts
Do not dispose of the metering pump as well as its accessories and parts by dumping them into any garbage box for home use.
Plastics and mechanical parts are special wastes and should be disposed of in accordance with the applicable law or regulation.

For added safety, be sure to clean the inside of a used pump before disposal.

14. BERERRAEZTOLE

TROUBLE SHOOTING

OREMNRLELIL, BRETCH - TTE,
BEN.BEE . BEERIEVFRELELG. ICEREZUVELT. RAZARTT S,
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.

OFEBAFENMHERSRANELT, B ITBEKRBELTIESL,

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

Pump dose not operate.

No run signal.

M E [ o &

Problem Possible cause Correction
E—A—MEHREBER(EE-HEE -H) A E—S—ORYBAXIF.ELLWEEICLTTEL,
EhRV, XRIF.EENEBES, Replace the motor or set to the right voltage.
Supply power (voltage, phase & Hz) incompatible
with motor spec. or voltage too low.
TL—Hh—h OFF, RIFRBEEBINED . FEEZANNBRIL—D—XERELBEDV)EIFETVBRALTTS
Circuit breaker off or protective device activated. Ly,

Check and read just the load Reset.
ReITnEBLEN. BEESHFERTLEL, EBEABLTT S,

Check the electronic circuit.

BROMR (RIIRME) RTEMTR,
Electric wire broken, disconnected or in poor
contact.

DHRFETH.MYBZTTIL,

Reconnect or replace the wiring.

E—S—-BEBABOKE,

Motor or reduction gears damaged inside.

FRERASTEEXFEBRYBEITTIL,

Check and repair or replace.

E—S—DBBEXFHFETTNS,

Motor overheated or seized.

FRERASTHL TS, X E—F—EBRYBITT I,

Check or replace the motor.

RUTEBELTORS AR
7L,

Pump is operating but, liquid
chemical not fed.

ER-ARBYNE D,

Air and gas pockets in pipe line and head.

R -ARER ATV B RERCSBVEVDITLTT AL,

Let out all air and gas. Check for siphonage.

AR MFBENCERERD.

Air sucked at the suction—side connector.

RBELFEOMFTTE,

Inspect and retighten up the leaking parts.

R TOBAE - HBNLIT—FZEY
EMATLND,

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

DEE-EFELTTEL,

Disassemble and clean them up.

BRBONLIZDOMRAFTANMESTLS,
Valve and other parts of liquid—contact wrongly
set up.

NEREICHESTHR-BEITTIL,

Disassemble and reassemble according to the exploded view.

BOME-REFIRAGESF. AHLaHE
Ly,
Excessive viscosity, density or suction head.

TEHERBYICLTTEL,

Follow the specifications.
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BRABDEIMNEITE2TNS,

Fluid amount too short.

BEMBL.ERIREETOTT S,
Add the liquid and out all air from pipe line & head.

o EMNB L LTES,

Discharge reduced too much.

RO TORAE EHA., NLTO—FZE
MEBWATND,

Pump’s suction or discharge—side, or valve
seat clogged with foreign matters.

WA M NLTO—rESLRBE.®RET S R TAYRE
BONLITERBE RBELTT S,

Remove the related parts and check for foreign matters.

Clean them up. Check the valve atop the pump head at the same time.

T—hrHERIFRL—F—BDESTINS,

Foot valve or strainer plugged.

T—bF A —F—DRE.RB.EFLTTSN,
Disassemble the foot valve and strainer and check them for dust and dirt.
Clean them up.

RYBRICKITIVISLDERS .
Diaphragm fatigued in the course of long-time
use.

NBREICHSTHB. BYBITTSL,
Disassemble according to the exploded view.
Replace the diaphragm with new one.

FrET—YavRERKE,

Cavitation phenomenon.

ERIVVICERERE X ERAAOENEREFIVILTT S,

Add the liquid or check the suction pressure.

o EMAEmLTE,

Discharge gets too much.

RERHIAVYLLAEAESATONEAS .

Flow rate control dial not secured.

FAVILBEERILIEERHOLTTEL,
Retighten up the dial set-bolt.

AT+ REA—N—T4—TAVTHRE
i,

Siphon or over—feeding phenomena.

ot A - RABOENBEREFIVIL. FATF LR -EEF-
I7—FroN—F FIZRIE. ZOHORMELTT S,

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

Ry THHAMSEARN
%o

Liquid leak at pump’s
discharge-side.

HHAEEEN,

Excessive pressure at discharge-side.

RUTEEILEL HHEASIVERBEL. RR(EMOOEYXBEHF O
RAFSh, ZoM) ZEMAHDFMLTT SN,

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

R—ZMF aARVE— TV FEF.
WOBEICEDOUVITEDER ., WiR,
Hose joint, connector or flange joint
overtightened to deform and damage O-ring,
etc.

RUT2BLELBAREFROBLZETL. EXZHRBICHOELTT SN,
OUVTENER . HBLTLWAEARRYBZTTE,

Stop the pump, remove the leaking parts, and check the deformation or
damage.

Replace O-ring, etc. if required,with new one.

RUTAYR aRI2—DHE,

Pump head or connector damaged.

RUTEBILELRREROBRERYBZITT I,
Stop the pump. Replace the leaking part with new one.

RUTAYRTEEE DR
LRMNEND,

Liquid leak at
bottomopening of pump head.

from rear

FANITSLOWKIE,
Diaphragm damaged.

NEBREICHESTHB. BMYBITTSL,
Disassemble according to the exploded view.
Replace the diaphragm with new one.

15. 5 #4~F3% EXTERNAL DIMENSIONS

CM-100/200W 4\ 2Tk

(254)

(430)

OREHYAARUVEE

CM-500/1000/1500W 4} f%~1i%

71
o)
|

Size and weight of package.

-CM-100/200W

390 x 280 x 550H (F>7R—JLFEAY)

~CM-500/1000/1500W
# 365 %495 X 660H (K4 AY)

# 20kg
(Corrugated cardboard box) about
#3 38kg
(Wooden crate) about

About

A B
gl CM-500W 25A JIS10K
g &4 [ cm-1000wW (525)

CM-1500W (545) 40A JIS10K
2%
o [ o/
195
WV #
[ B (1]
s
- T | rﬁjgﬂ[#
= 4 I
1 N
,—-._ & H 1
2 4
4010 L
ol —MJ B qﬂ_blu_l
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16.FAEE ) EHBA TECHNICAL TERMS

O AT+ (RWEITHRIE)RER
RUTOHBAEACGEAEA+HEREE)ARAQAEA(RAZREEAEHN+RAEER)LVEVNEES . RUINELL
TWTHLRIFEARRELTLEIHRERTY,

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.

@0 E E
REARTIERATRECRAERENDOR TN HHRERNDRIXFELL HETETHEEENDOKERAL. RARER
DBRIEELTE. TAhoXEORERTT . — BE. FLELEEENORE—ZICEBLTAAMFERT.EENRTNERNE
[T REGAPFEELFET,
Acceleration resistance
Pulsation pumps work with pulsating flow. In the suction cycle, the fluid in the suction pipe flows, whereas the fluid 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.

OF—N—T—FGEEHH)RER
RUTOHBAENDCGEAEA+HEEREE)ERAMEN(RATTBEAEN T RAXRGEE)OEAZELYMRERAKSE
WERVTDFryFR—ILAFHACEIRERFIC. MEERICEYBRVGTFLNALT . BEHHLTLEIREZETY .,
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.

OXvET—Lav(ZERBE)HRR
RUTAYRFHNOBAFEICEY. BHOKEANDBEL. RUTHEZETIE. R BEEZHEV. A TEMHOEHE BE%
ELSEIHERTT . ROoTC. BRAFHOREICIFICEENIVBETT,
FrET—YIaVvBRRICHLT. RETHINENZH BT 55K ELT. NPSH(Net Positive Suction Head* IEBRIRIA IHFE) D
WE (req.) EF %N (avail. ) DLEBELET,
W B NPSH------ RUTEEORAEER(EH),
A% NPSH------ ERICROTZ2FEAH T -REORAEE(EA),
W E NPSH(MPa Abs.) <& %) NPSH(MPa Abs.) ZH@ERAA,
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 Abs.) < Available NPSH (MPa Abs.) Applicable!
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17. RS LUVHY—E X#FE WARRANTY AND SERVICE PROVISIONS

BASHF—7IA0RFTIE TV EZEIHR( LT . IRRERKIELET.) ORAEBLVY—ERITDODVT. RDEBYRE
SETCWEEET AR EZHNEVLERICHE. AEOLTERYRHESETLEEVWEEICIEK. CORYTIEHYEE A
Warranty and service to the product to be delivered from Tohkemy Corporation (hereinafter called as “Object Product”) shall be
standardized as follows. If any other condition is mutually agreed and a sales contract is separately made, the terms and
conditions of the contract will be prior to the provisions.

1. REEHAM Warranty period
NEHEGORAEHEI. BHIBELIVCBAIBIVEEHRAMASE TV LV -B05 1 EFRESE TV EEET,
The Object Product is guaranteed for one year from the date of delivery from the factory of Tohkemy and/or of Tohkemy’s
subcontractor to the customer.

2. IREEMEFE Warranty coverage
1) RIMHEARNICHY S REREFEELRRE T CTOSHERATRAELBEOHEBICOVWTIE. ME-HIEEAFMOBEE:
FXBERETITVET,
If during the warranty period the Object Product fails or gets damaged under the proper using condition, Tohkemy will repair
the Object Product or replace the affected part(s) free of charge.

2) BEHRDCEREICIAH OB A ECHEEDEMETRESELBAICK. . BENEOREERECEEBVLEEET,

If an engineer is sent from Tohkemy to any appointed site on your request, you will be charged for dispatch.

3) AFICEIMBRAEEZRX. HEHRICEHLTHALN BRI REHLPLIEZICRLILDOTHY. VI ERBEEICERE
HRICEATIEEREDCENEHOHB LS E T LEZEET,
The warranty based on the provisions is in lieu of all the liability on the Object Product to be borne by Tohkemy. The warranty
shall be within the contract amount with the customer for the Object Product in any case.

4) HRUFELBHAENTBEBGEICRETIERASICRYAL-FFEFICOVWT,. BEHICTCEBESELLET . &
HOBERICKDGEICIF. REEAZHBPIETVLEEET,
If the Object Product and/or the parts are returned to Tohkemy, you will be requested to bear the related charge including
disassembly and reassembly. If failure or damage is due to defects in design or workmanship of Tohkemy, the related charge
will be borne by Tohkemy.

5) RISRIRAICLIHME-WEOEBFLIXRBELIVEREMOXRBIRIEHAMAICEEELTLHEELSETLVES
E 32N

If the Object Product fails or gets damaged for any of the following reasons, you will be charged for repairing the Object
Product or replacing the affected part(s) even during the warranty period.

OBMFZELOTEEPLEETHEVWCHEAFIREDES

Failure or damage due to the user’ s poor handling, misuse or wrong storage.

QINyEU HREYM RFYVYT FAVISLEEDEER

Consumable parts such as a packing, gasket, bearing, diaphragm, etc

QLUNMERPLEERUNDOASKESHEALILEGE

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

@R FLEEREBEEUSNDEENEE -HELELE S
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.

OFEANFERANARHRLUNNHER) LSS

Failure or damage due to external factor other than the Object Product.

CCHEABRDETORELEICILHE - HE

Failure or damage due to falling or transport after starting use.

QXK RE-MELEDKESIUR AR NICL D E- K18

Failure or damage due to inevitable accidents or natural disasters such as fire, earthquake, etc.
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3. EEDMRAE Limitation of liability
FHEREEIVALGIGELRRAURICET L. FERLEOCENEHOHBESE T LEEET,
ROBZEOVWTAMNCHZLETIEES. BHE. BN EFLIRNEYEREETTETALLEM DT LWHEDBIBXRICOE
EEEEDLHEVLEDEVZLET,
The warranty shall be within the contract amount with the customer for the Object Product in any case. In the event that any

of the following articles is applicable, Tohkemy shall not be liable for any kinds of loss, whether in contract or in tort including
product liability.

) BEHRIVCHEEORBFELEIMBEAVERHAIKE. WEFEZLELLERE. AHTREEORICHLOAFELEADTIT

2)

3)

ABEVES,

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

WMFBEOLEHELEIRANLGCER. REICLIERE - HECHLTE, B THE W LAIALRET,
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.

CEMBICH M TEELEEASIUMERERTHY . CHENDERCERRE~NOMMEEZRIETILDOTEHYEE A,
The models and materials specified by Tohkemy in the contract are those we recommend. Tohkemy shall not guarantee the
designated chemical and environmental resistance.

BEHE-HEOREDHER. SERLEBULOBBEORRICLLILDELFT AETELVGEICE . BELE=EH
BICZDOMmERRTHEEVLET,

The customer and Tohkemy will discuss to judge on a failure or damage. If both parties cannot come to agreement,
thejudgment shall be left to an appropriate third party.

4. B BB ER Dispatching fee of engineer
BEHOCELZICIYHNEE REGISV. BE REZH. TOMOBNT LOREZRETIEESICK. ROEEHES
CEHEWEEEET,

You will be charged for the expenses if an engineer is sent for supervising, trial operation, repair or other technical investigation,
on your request.

1)

2)

3)

28

H%:50, 000 (FEICEYHEHEEEHET)
GHE1HBOEERENS HEEZBAES. BLUKBEE. FREEZOSEEICKBEEINET,
Daily allowance: JPY50,000/day (for total days including transport)

If his working is more than eight (8) hours per day, in holiday or in night, it will be a subject of extra charge.

XEE RE (CHEESH~RELHRETEETIHE)

Transportation expenses: Actual expenses (to reach the appointed site at the shortest time)

BRE XE (FHWMERAERZONA)

Hotel expense: Actual expenses (staying at an average hotel)



AHFOERBFEEE (TV—RAR) LD BEMBH Y —ERERVET,

COHEMHEKY—ERE HEBATOEECHGOERGECETIEHNELE. F-. CHERATOH I

LTOIERICHLARISHIELTENEST DT, CEBBYET LIITBRBELBRLEITEYT,

BB EUSN D SIS DEFEL T ANR—U T RICEHDBEH B EEN[/FTTTERLBOWLLES,

(BMBE%)
BRSHb—I BEHERY—ER
P ST S

TEL ‘

‘FI"-(Z’

SRR EH OB ~12RB5 13 B5~17 8530 5>
(. B. RBAELUIZEAREDAKB LR
EHEIE-PHS MobEH CTRAWETET,

0120-961-212

(736 050 TIFXLFEDH IP BENLDBEEEILTEEF AL )

FAX TOTHEHIE 06-6301-3390 (A& ER) FTHRELLET,

(FAX B DBIEHRIEMELGYFET )

EA—/LTOEMEE EHAR—LR—DOERMEER—D XY TERESRBEOLET,

http://www.tohkemy.co.jp/contact.html

O s ==

TOHKEMY CORPORATION

AEEEE Filter media Div.
RREER Tokyo Sales Phone  (03) 5817-2025
KR E ZE LR Osaka Sales Phone (06) 6301-5627
ZEEEEL Nagoya Sales Phone (052) 752-2511
HIALRUTEER Chemical pump Div.
RREER Tokyo Sales Phone  (03) 5817-2022
KR E ZE LR Osaka Sales Phone (06) 6302-4953
ZEEEEL Nagoya Sales Phone (052) 752-2511
ERHIERFT Kanazawa Office Phone (076) 234-1780
BEBER Instrument Div.
JuN B Kyusyu Sales Phone (092) 473-4590
BB E XA Miyazaki Office Phone  (0985) 29-9388
hEEELH Tyugoku Sales
LBEXERm Hiroshima Office Phone (082) 568-7877
[ E T Okayama Office Phone (086) 245-1152
TR ESM Fluid instrument Div.
AR EELR Fluid instrument Sales Phone (03) 5817-2028
MIREEFR Sapporo Office Phone (011) 595-8611
IWEEEMm Sendai Office Phone (022) 297-2371
EBERE X Kitakanto Office Phone  (027) 330-5670

A - KERE EFT HEAD OFFICE:Osaka Office
T532-0021 KERmiENIEBENIEL1 TE12F 1 &

FAX
FAX
FAX

FAX
FAX
FAX
FAX

FAX
FAX

FAX
FAX

FAX
FAX
FAX
FAX

(03) 5817-2033
(06) 6308-7559
(052) 752-2633

(03) 5817-2035
(06) 6308-7911
(052) 752-2633
(076) 234-7571

(092) 473-4599
(0985) 28-0918

(082) 568-7878
(086) 245-1085

(03) 5817-2034
(011) 595-8677
(022) 297-2372
(027) 330-5672

12-11, Tagawakita 1-chome, Yodogawaku, Osaka—-city, Osaka 532-0021,Japan

Phone: Osaka (06) 6301-3141
S E &, Foreign Business Sect.
Phone: Osaka (06) 6301-6460
RHREXPRT Tokyo Office
T110-0016 REMARRER 1 TEH19&F 25

19-2, Taito 1-chome, Taito—ku, Tokyo 110-0016, Japan

Phone: Tokyo (03) 5817-2021 FAX: Tokyo (03) 5817-2035
ZAHEE XM Nagoya Office

T466-0854 ZEHEMMMRLBE6HF 125

6-12,Hirozitouri, Syowa—ku, Nagoya—city, Nagoya 466-0854,Japan
Phone: Nagoya (052) 752-2511 FAX: Nagoya (052) 752-2633
I EERT Kyusyu Office

T812-0008 ETHELREXL2THEI7THE 175

FAX: Osaka (06) 6308-6228

FAX: Osaka (06) 6308-3022

17-17,Toko 2-chome, Hakata—ku, Fukuoka—-city, Fukuoka 812-0008,Japan

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

http://www.tohkemy.co_jp
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