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Be sure to read the following instructions carefully before use.

HEELY  Important Notes

OABURHAE SV FHEHINIELEDNFTICB LD ICTEERT &L,
Make sure that this instruction manual will be put in good hands of the operator.

OAMKHAFICEEHIN TVWBIEREEHAFZ LA LT, ELVEEEWE LTIEZ . HEBEOBELZTHICRESETT IV,
Carefully read the instructions in this manual to handle your pump correctly and keep it at full capacity.

@ HFHAIE S ABIRFAZFEIIV DO THRSNB &2 A2, KENISRELTTE L,
Keep this manual in a safe, accessible place for future reference.

TOHKEMY CORPORATION

Baren @' s ==

MTYA L AHEIRRDATFELCLERTIIENHIETDT . H5NLHI T AT AL,
JQA-2766 Design and specifications are subject to change without notice.
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1. N\BRRCHBENNETEL T=8IC  Safety precautions

CORCTEELCREIEBN B> TWEE LD, ZOREHABTRRL2ICHTIATERDLIICFUTTVET, &
BEHEREHBLTIRE, DFF-oTTFEL,

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.

g

& WARNING | ZORFZERL TB-AMYBVET S L, BALRRPETICOLNF SAMEMDS
PEBBERLTVWET,
Serious injuries or death may result in case the precautions are not observed.

LA

[ /N B CAUTION | CORBEEBLTE-ARVEVETSE. B - REOWESE, MAEE R itk
KERGERMPRIZCEHBAESNSIRFEERLTVET,

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

( HEELY ATTENTION ) BRI OLDDMEREEGRRDID., DTFoTVWELEELEVARERLTVET,
Instructions to follow in order to keep the performance of machinery and service life.

(% = REFERENCE ) MEBIBIERLTLET,
Additional information.

Y|V EDFEE  Handling Precautions

/\ 2 & WARNING

QO FHXEEELINDADOFICANLEVBFTICHEB L TTF &L,
Set up the pump without reach of children and other non-personnel.

Q@FENIFTEMELEVWTTIV, BEOEREL ALY ET,
Do not handle the pump with wet hands. An electric shock may result.

ORLTDE—S2—TphNnN—, Ay TULTHN-% OEFEH/N—EE
WAL 7R THAENOERETHOEVWTTE L,

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

OREHIVRELLS, BRET S >TTEW,
wEn, REE. EXNEBHESRELEL, TCERZUVELT, ER
EHRRTT 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 immidiately and check for the cause.
OL2HRDMY) 117,

EERAY TOHHAPHAERECEE LI T &, HEENIHFERRESN
DEBCETHILEFDY T, TOHR, KV 78, BEH. €— 57—,
HHEESFORBOBRUELH ) 5, Theh ik, ¥AERENNL
THEMT2LRERERY TR T, BEERZEO LR TWBRTICIY 1 TT
S\,

Mounting a relief valve
If the metering pump is operated with its discharge-side clogged, the discharge (EFSBEAT EV,)
pressure may reach several times the allowable upper limit of pressure. This can (To be continued)




damage 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 its operation can be easily checked.

0T LF-HDDOTICASEVTTEL,

B ETLOPETLTAFERSELZBIFHYET, X ML
WHO—7, Fz—VBECHELIDORFERAL, MV AN IR H LT
FAREFER LDOBSTORY LIP3 L2V TT S,

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.

Q@I7—F v > /IN\—Dm]H i,

L7 —=F ¥ Y N-ADZEFIEEPIRFBIHEPICBETC), BEAIN
THALLTWEET, 27 —Fx /NN —DEROBAERLELT—F v~
N—ROENNFLEAL, BHEL, EEIFRUBLIENSEY T3, BERT
T=Fxrn—id, Fx7—Fx Iy N—FN—FWNFIFTTE,

LT —=F % yN=OEBIZEDE WY1 TT S ENEBIEHIH
BREDD£20% L L% 272 b ZRDBHASLETT ., MEOBVRIZY
ZRERE B LET,

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.

Q@B - &z - BEBBCEEBLTTE L,

ERA Y7 - FLESEVCERBROEN - Eix - 5HE, EEREFED
TEMMEOD DA ToTTEV,

BEOZORY T 0BT AR, BREELTUIELTT IV, K7
CEE o TninI LR L. X, BERIC, BUBEFALZY
BICLT [EEP] 0OBWEHRLTTE WV, Z0EI120, BHICHE A
A9 FEZRNFITTT S,

fEREREZ > TVEHE, EROUEELTHERL TILKRY T05
BASEIZEL) 2o TT 3o MEBEREK (WEIC X ) RFEIRSHE, F8,
wA7) 2ERAL, ITRYTAOEDZIRSEBI, PHEL, ARE 5K
TRELTT E 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.

@M,
BT ERAE T R RBRBEFTERELLZVTT IV,
Dangerous substances

For whatever purpose including a repair, never return to us any unit or part that was

used with a radioactive solution.




O RELDMNIE,

EERY TRUHERFI—REEDE LTHETLRWTTEW, 77 AF v
TRANZHNVERRBIIERLZERYTH) ., FETILEFH T, X,
BEDONBILTEREL TPLEELTT S,

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.

/N 3 E CAUTION

QOHEAZHMELAS, AERIEED PR L TT 3V, #iNE, fBRENFZL o TwE T, BEPORE)
PHBTVWIATHWETAD, AVHEIBATVWIEAY, DLAEELREEN T LAE, BE2IZ, BEVEKD
Flz, THEET SV,

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.
OEE Ry 7RREHEEN (HBTER) UTT, TEAT IV,

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

specifications.
OHEE R THIRB t RES ., BE (27 —F v 0 —) FIRBzELSE T, o T, BAF, BEFICT A —
bHRERDMT, K TICELEESRARVRICEBRLTT SV,

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.
Ot/ —RIIBEEFICFELINZVTTEV, BiRICZ)ITOT, PHEORRELY T,

Do not touch the motor while it is running. It becomes hot and you may get burnt.
OEFEH (EAH2, JIFRVES) GEEZFIEL, BREIZELEHICTERT S Vo KK -
BELHEORBLZ) T3,

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.

C SFEL) ATTENTION |

OERIZTHEASNIBKIE, EXBOLDOLFELTT D, HBLTT I\, %, BE., RE., LE, #ES,

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 VF—arREAENKLELY, RV TOPRAUIEEEEKLIZFIELTILENEY £, o T, RARE
DOFELICEEL T, TAEIELLTTE v, REDOHA) PHFFORNDIEH L 25 bDEBBHLLRILTTE
Ve, X, RPUERTRVEELLEL TS EEEHEARCMERRL BT 55 CT0ARE 2 K< 570, Polf
IZZT—Fx v N—EPHFFTF SV,

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. 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.

O EA Y TOMMBES (FEAES+HHESE) FGoAEED (TAREEARED +BAESE) L VECHE,
HA 74 YBAEPBELETOT, H4 7+ YBEFEMVHTITT SV, X, BREFRBES SIEEHAEAL
T, RY TORBENEBATY ., A—1—T 4 — FRRIRETBIENED $T, +—/—7 4 — 7> FBEN
RETHEI, FEAXE, =7 -Fr =200t EEEOBREBRO LT T,

M, A 74 YBIER FERAZRNFT2HEE, By 7ELRCEEREL YOz ##) 55, BBEDS
WIS T TT 2,

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.




2. i%:t?» BHAY DESIGN CONCEPT

COE, h—HINEREYTETRHAEE, AR TEET,

B ENEEK, ETHKESOKNEEE, {b2TH, ¥, ERIXICBTLFHMABLUVERDOEREADEN D20
RREFS N, MERO Y+ — AFGEBEICH L CEEFEREORBICLY, MBI S TIWMLLEBECRELZEERY 7 TT,

RELEEAS) TNy 7 HROEB A V77 LARNERERY 7 TT, BHEROBERTBEL > Y 7V THBELdDIC
BRETEE L., BEEEICTII VY (NSI0K) 74 FREHRETAIEICEY, TEROBRBICHTHEELIZ L, BHRwEn
boIZLTwET,

R B3 A b O — 2 #AH%170/140spm (at60/50Hz) L, SV TORBMEBIUFA Y75 0HFHL ), ThUE#T5
ZLDOHEREVEFREETHRIFENTVET, Zhit, EHAE0.2~0.3MPaG (2~3kgf/enfG) T TOREERTOMERZ BHY
LR 7T, BEMETERLE-O—aX MRTY,

L #iEZA b O— 2 $45%108/89spm (at60/50Hz) LT CRERT & L8 AES10.3~0.5MPaG (3~5kgf/erfG) DM GEERICHT 2 £ ¥,
FSEL5,000mPas (cP) I CHAERTTOLAT A VIChFHLTE I LEE#BHE LR FTF,

Thank you very much for introducing TOHKEMY Metering Pump.

Our Chemical Pumps are designed to feed a fixed amount of neutralizing agents and other chemical fluids in many industrial fields;
waste water disposal, water treatment for supply and drainage, chemical industry, mining industry, and food industry. Unlike conventional
worm reduction mechanism, our versions adopt the planet reduction system for compact, rugged, light-weight design.

All the models are of spring-back, direct-acting diaphragm, fixed-displacement type. The resin-made fluid-contact section has been
successfully modified to be simple and solid. Flanges (JIS10K) are used for pipe connections, as standard design-less damage-prone and
much easier to handle compared with the former series.

R type is high in the number of strokes; 170/140spm at 60/50Hz. Excellent valve open /close accuracy and longer diaphragm service life
enable the highest speed possible. Accordingly this type is intended for use in the low-pressure range of 0.2~0.3MPaG (2to3kgf/cnfG)
normal pressures. Highly economical.

The number of strokes in L type is designed to be below 108/89spm at 60/50Hz. This type is suitable for continuous operation under
normal pressures 0.3~ 0.5MPaG (3 to 5kgf/cnfG). Viscosities up to 5,000 mPa- s(cP) are applicable. Very serviceable in process lines too.

Hf§5EExR Comparison at a glance

g o | 2 PAT7H BRHEN R TR UKEE O I7—Fv>N—
:I\;o d:I No.of strokes Normal press. | Pumping repeated accuracy Viscosity Air chamber
(spm)60/50Hz | MPaG (kgf/emiG) (%) mPa-s(cP)
1,000LLF hE
R 170/140 0.2~0.3(2~3) +5 .
or less Required
5,000LLF E3APRV
L 108/89 0.3~0.5(3~5) +2 .
or less Provided better

(R 7Y E UL 3R 7THEBOBELEL, »5—EOEELHITBTHERY#YELAEL, 20 )
EHEISTT A FHEBD T Y FiE (RER) ofegrvy, Ky 7HERORESRERLET,

Rz (£aq) X100
EHHE (9

This pumping repeated accuracy, represented by the pump discharge quantity errors, shows how stably the pump discharges

R 7THVELWME (%) =

the liquid. The discharge quantity is repeatedly measured under certain operating conditions. The accuracy is determined by the
AN
ratio of the deviation (scattered width of the measurements) to the average of the repeated measurements.

Deviation (A q) X100

Pumping repeated accuracy (%) =
L R 4 Average discharge quantity (7q)



3.

iZ#£{++% STANDARD SPECIFICATIONS

H{t#k SPECIFICATIONS

B R HHE ReMHESN | spmGEELE) RA Ay RERY BRI Y | E—4— |B B| I7—FviN—
ZhE—VE | A1V TSLE Weight
Model Discharge Max. discharge | Reduction ratio | Max.stroke | Pump head dia.& Connecting Motor |PVC/SUS| Air chamber
( £/min) pressure length Diaphragm dia. | flange JIS10KF #J about #XL
60Hz | 50Hz | MPaG(kgfriG) |  60/50Hz (nm) ¢ (nm) (nm) (kW/pole)|  (kg) (nm)
EEACM-R (1 #EAy K) - CMD-R(2&EA v K)Z1)—2X For Low-pressure CM-R (Single-head) and CMD-R (Double-head) series
-4R | 0.8~4.0| 0.7~3.3 120 20 20/26 3°X400
6R | 1.2~6.0| 1.0~5.0 0.5(5) 6.5 o ”s 0.2/4P " 50130 Lo ann
-9R [ 1.8~9.0 | 1.5~7.5 " 31/39
i
22R | 4.4~22 | 36~18 1701140 180 40 39/54 675600
-27R | 5.4~27 | 4.4~22 (1/10) 200 0.75/4P 42/59
-34R | 6.8~34 | 5.6~28 0.3(3) 12 220 50 45/65 8°X600
-32R | 3.2~32 | 2.7~26 160 0.4/4P 42/68 4°X600
o0 -44R | 4.4~44 | 3.6~36 180 25 40 258 51/82 6°X600 25&E
-54R | 5.4~54 | 4.4~44 200 | double double 0.75/4P 55/90 double
-68R | 6.8~68 | 5.6~56 220 50 62/110 | 8%X600
FEACM-L (1E#EAY K) - CMD-L2EAy K)>1)—X For Medium-pressure CM-L (Single-head) and CMD-L (Double-head) series
2t 05240420 R 2 0| gpup | M | X400
3L [07~36]06~30|  07(7) D) 65 22130 .
-6L | 1.2~6.0] 1.0~5.0 140 25 31/39 47400
-9L [ 18~90] 1.5~75 10 160 044P 1™ 3015 .
CM| -13L | 2.6~13 | 2.2~11 180 39/54 47X600
7L | 3.4~17 | 28~14 12 iE 0.75/4P ™ 42/58
-22L | 4.4~22 | 3.6~18 0.5(5) 200 83/101 67X600
-28L | 5.6~28 | 4.6~23 108/89 16 220 50 1.5/4P 86/111
-40L | 8.0~40 | 6.6~33 (1/16) 8°X600
-50L | 10~50 | 8.2~41 03(3) 18 2e8 E2 221p | 99181
-56L | 5.6~56 | 4.6~46 220 50 113/150
oMD[-8oL | 8.0~80 | 6.6~66| 03 & 2% 28 | 154P Tgn70 |gexeon | 22
400L | 10~100 | 8.2~82 0.3(3) 18 260 | double | 85 | double 555 145210 double
Hi@ETHRIER COMMON SPECIFICATIONS
Fog— =3 # | =48. EfE. 60Hz (200-220V). 50Hz (200V) £FSIBESN 75> U8,
(Z)1184) Standard 3-Phase, class E, 60Hz (200+220V), 50Hz (200V) Totally-enclosed fan-cooled outdoor flange type.
ok | E I E | S . ZOMRE. 2BAEENT S VR,
Semi-standard | 3-phase, class E, Other voltages, Totally-enclosed fan-cooled outdoor flange type.

R HESIEME. ERMEV I TV -2,

(#FBEE®m TU /v 9751 —2AP2)

BIRME  Reduction gears

Planefary gear reduciton, lubricated with molybdenum grease. (Nippon Oil Corporation Molinoc grease AP2)

BEFESR
Standard
accessories

IF—Fr2i— BBIE—H. BAFEL by b (T v —fF MBX30L it M12X40L) 448, HURIAAE,
Air chamber, Simple tools 1set, Pump mounting bolts and nuts (w/washers, M8>X30L or M12X40L) 4 sets, Instruction
manual.

% 4% & Color

HOREEER Y >t IL5PB2/GE . E— 42 —F8 ¥ > tIUNT,
Munsell 5PB2/6 approximate color for reduction gears,Munsell N7 for motor.




(8% REFERENCE )

@t EITHHET0.IMPaG (1.0kgf/em?G) . WA —0.01MPaAq (—1.0mAq) (K> FERERE) IBITAHE
B WHKIZEALDTY,

The dischargeable volume was calculated at discharge pressure of (.1 MPaG (1.0kgf/cm?G), suction head of —(.01 MPaAq
(— 1.0 mAq) equivalent to the same pipe diameter as in the pump; and normal temperature using pure water.
ORBILHESIFHER - HKICLHELDTT,

The allowable upper limit of discharge pressure was calculated at normal temperature using pure water.
@CM-22L~CMD-100LIZ ¥ TN T A XY 75 L5 4 7T,

CM-22L~CMD-100L are Double-diaphragm type.

QL7 —F ¥ Y N—2 BT viHaild, BRRIEER, FAEEREZHELTRETHAPEHAL TT SV,

If no air chamber is provided, it is advised to calculate the maximum acceleration resistance and the maximum piping loss for

safety operation.

WEAEEFIZIFE STANDARD LIQUID-CONTACT MATERIALS

=R #H84&¥ COMBINATION
NO. & 55 PART NAME VV46 VVYY VVC 4446 V4Ue
8 RTNg K PVC SUS304 PVC
Pump head
EERSIN L& /PTFE
iz Diaphragm A Urethane / PTFE
1:10 = PVC SUS304 PVC
Valve case
gog | Ozl o=l PVC SUS 304
Valve guide seat
EFPRE~ ) NAFOAC | Sy IR JLal
4 Check ball US04 Hastelloy C Ceramics SO Urethane
oyry FI5A FI72A
56 O-ring Aflas YRS Aflas
2T MNZFO4C
15 Spring 5US318 Hastelloy C SuUS 316
w O K R,D-R, L, A D-R L DL R,D-R, L, D-L
Applicable pump model D-L ik J ¥VAUB AR --22L L E (3 £
S A REISFEREY — 4. WER. A=, | EBEPHE.,
AEV -, | IEBE. BHEE. IB(EEC8E. HEERE ATy,
FEZTK, PAC, BiBEE— - B8k,
High viscosity | Fil#/< > K, 70 LE,
& E B Bl ligs. Sodium hypochlorite, Sulfuric | Methanoal, Slaked lime
Applicable chemicals Sodium acid, Hydrochloric acid, Nitric | Organic lig, Sludge lig.
hydroxide, acid, Ferric chloride, PAC, solvent ligs.
Ammonia Ferrous Ferric sulfate,
water, Aluminum sulfate, Chromic
acid,

(% REFERENCE )
O EORTEEITHORE, BEICIVELETOT, LREHAFIIERZTY, X, LRUNOMEHEEE b THE
T¥o
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.
O7 75 ARHETLO—TETT,
Aflas is a kind of Fluorine Rubber.
OVVAsH DB AR 1XCM-R, D-REIT1,000 mPas (cP) A F. CM-L, D-L B T5,000 mPa-s(cP) L\ T T, TfEH
Tavy,
Model CM-R, D-R: 1,000 mPa-s (cP) or less-CM-L, D-L: 5,000 mPa-s (cP) or less use for High Viscosity ligs. of VV46 spec.




WEESEE  LIQUID-CONTACT CONSTRUCTION

FTNVFAXTIAY A TIT
FAXY 77 LAWER, BRI
L AEEBEEHORE, LIZHIRE
EWE, —EFVA Y77 20MI
WEkE@B L. BEBREE—4
—ER~OEEEFHIE ST T,

The double-diaphragm design
has two purposes. One is to protect
the reduntion gears from corrosive
liquid leak which might be caused by
a damage of the diaphragm. The
other is to let cooling .water in
between the two diaphragms to keep
off heat transfer between the
reduction gears and motor. The latter
is useful when pumping high-

Single - diaphragm type Double - diaphragm type

HE B & &
NO. PART NAME
1 REHA L T —2
DELIVERY VALVE CASE

5 ISLVTHAF
VALVE GUIDE

W7 —k

VALVE SEAT

4 FruxE—I
CHECK BALL

5 o7
O-RING

oy

O-RING

H Ty FERAFHEL b

PUMP HEAD MOUNTING BOLT

KTy K

PUMP HEAD

9 HA VT LSSy b
DIAPHRAGM LOCK NUT

10 WA ST — R
SUCTION VALVE CASE

Ay RE ¢ 1601 EDOSUSHEDISE 11 a2
For pump head diameter 160mm or more LTS L

of SUS spec. =z DIAPHRAGM
i3 1V T5LES
DIAPHRAGM WASHER
1 Ty
SUB-RING
15 ATUYT
SPRING
o | TAYTILY—F
DIAPHRAGM SEAT
oy>7
7 O-RING
EUEDHENL b (ExD)
18 ANTIROTATION BOLT (LEFT-HANDED SCREW)
#16136L, 9RLIE

(¥t 73 3 V& STANDARD OPTIONAL ACCESSORY) *For 6L,9R or bigger model.

" nE ® B %
BLeR - EFER - 1474 BFiEFR (VNE) NO. PART NAME
RELIEF + BACK-PRESSURE + ANTI-SIPHONAGE VALVE $D 1 | AETE

LOWER BODY
(For PVC spec.) 5 | AES
UPPER BODY
g | FAXI54
DIAPHRAGM
4 | AEEBRAFL
UPPER BODY MOUNTING BOLT
5 | LAY TSLEA
DIAPHRAGM KEEP PLATE
2T T
SPRING
2 | ATULIRA
SPRING KEEP PLATE
g | EABERHFIL b
PRESSURE ADJUSTING BOLT
EHEEQY 7F v b
40A JIS10KF i e
40A JIS10KF i
10 Pir o]

50A JIST0KF ’ FLANGE 7

200PRARNOEPEEROOOL®OEO

(40)

<& DIMENSIONS
NN OiEFRE 7> _
paorsooy | A | B | #D| L | TRIANGE "
20A JISTOKF
25A JISTO0KF
25A JISTOKF

80 95 80 | 220

100 110 100 | 245

120 135 120 | 290




4. #B{+ INSTALLATION

[

/\ & Z WARNING

Q@ FHPEERELNDADFICANEVIBRFICEHEL TTE W,
Set up the pump without reach of children and other non-personnel.

@I7—F v N—DmY i,

LT —=F ¥ Y N-ADELFIGEEPICREICEFICEIT LY, BERAIRTEILTVwEET, 27 -F v
N—DEFOBFTEBLELT—F Y UN—AOENHFLER L, BRL., FRIFRCBLBIIFY £3. BE
Br7—FxonN—R, SFZT7—F o N—AN—2PYFIFTTF S,

IT7=Fx I N—DLBENEFFZPRHIR/ITTT SV, ENEBBEFERERENOL20% L ISR 07262
K[DOWMEFLETT . HEOBVWHIBLEZRIEIBE(BILET,

Mounting an air chamber

Alr 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.

O EFEBDOTICABEVWTTEL,

MY LT DOFET LTAFERDPELLENSDY £,

X, MY LEFRu -7, Fx—VIEBEOFEL DAL, BYANV PR Y ETARZER LbOHST

DRY BT LEWTTE W,

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.
OKRT F—2—FDLIZFES/Y ., BHABIZLEVWTTEW, HAT. ¥HET3BIADPHNET,

Do not get onto a pump motor or do not use it as a stool; Otherwise, the motor pump could fall and cause injury.
OEAXENEES. BRETHT>TTE L,

REM AEUHOBAEERY R BE, PESFORRID) I, BRRETHIIToTT IV, ilf
X, HETHREEZFEDLLOTT SV, ARBICABI S Y, AKPHBEFELLBNIHY 7,

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.
Q@FMEIEBLTT &L,

FRET AW (BERTEELEY) 2HOIBHE, BECL ) RY TEELFARC—BICL CRET 258078 D
TT, KEFEWMIMFITVTH, ZEFEELFEBICL VAL ZVBEIFEN T TOT, BETRL THEE
LTTF&Ww, X, RYMEELRE SR, EEEFLZILTREY T  RERNOBEFBELTT SV,

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 completely.

A\ & B CAUTION

OHLEFAMLAS. NEGINEIGRY PR L TT SV, HEAR, FEMEN Lo TVETH, WP OERD
PEBETVLATVERADP, FTVHESBATVIEAD, b LAEEGLZANAD LK, BRIL, BEVWRD
KT, TEHET SV,

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.

OEEAR Y TREEEHEN (HETER) UTT, THEATEV,




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

specifications.
@ZHEHRER 1 B BHIRRE 0 ~40C, BV IR 0 ~50C. NPSH req. i2#90.06MPaA (0.6kgf/cfA) TR T &\,

When your pump is of the standard specifications, use it in the ambient temperature range of (-40C, the liquid temperature
range of 0-50°C and about 0.06MPaA (0.6kgf/cafA) of NPSH regq.

Q-4 IMERLUSNDL O, BHPRDLWHER - A7V avime THEROEE. X, TRCERT LR
HRER UERICH L TIRREEV A L E T,

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.
OEERTE2WMDIZREL TS, EAREL., Ry 7 CEERECLIZHEFIHPOLWRICLTTE W,

First install the metering pump and then connects the pipes. Ensure that the pump is free from the load of those pipes.
OFELida v 7 ) — PEBICERERY 72EET A I LITET T, TR 7EREICR)AHIT. 25
DR S, BARENRKESFCHLOLVRICTI2EBSFLETY . X, MEREES. WA
FLTE, BE - a7 )— MEERZBMIERVE, HRBEELH/ToTT SV,

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 i
corroded.

@7 —F x /- O RIEWEIIC SUS AT 2541 SUS BETHEAT SV, MERZ7—F v ¥ 3 -R3E
BIEROBA, RIMEREERICL 2L BEToNF A, BREDS, SFMEHRELTH LV DIIZRL
TTFE, . HERLT7—F ¥ Y N— 2R FIFOBERLT T —F ¥ YA N= 2N FTTT v,

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 chamer 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.

OBERZEOANY F, 2377 —, FEFIHERIIFLOTYHFULL 2B TT 3w,
The resin-made heads, connectors and valves are prone to impact. Select an installation place where nothing could hit the
pump.

C SEELY  ATTENTION |

OEBRIITHEASNIBEIE, EXHOLOLELTT . RLTTI, A, BE, RE, LE, HES,

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.
QOEMBITLEER A YT+ AEERL T, AHRTHRAR—ZAZWoTTEV, X, EHBEFLLLR
) CERL. #RADRVETIEMTTF SV,

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.
OREERMRY — ¥, BRETAORELTHEMURBLZERTA5HE, BAO LI FIFTT S, X,
REEXRBY — 7%, EREFRT 2B EHRDZTHK - KEKETHEATEV, BTARLIKEZD T THR
AKELTHWETE, BTRIZETATVIHPLT YTV OBIZAT ) —PREL, K 7OLBEUELETEES
BASENET, X, 2R EEEREE ZHEAT SV, FABy 7ARI NI SR TS,

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.

O TRUERS ¥ 7 EHBAIF LoV EIEBLTT SV,

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

Q@7 —FxyN—id, ERFY 7OREB L UMEEHEZH S, RECRBPHILLTAYTTL - Ky THEEZER
BHErZ LIHBERILITOC, T7—Fr o= 2B TTFEV, T7—F ¥ Y\ —@ERYTINOD
WAFET, R TOELT, RV TAy FOELEZENHFUTTE Vv, R LT —-F ¥ Y -HORERSH
OMREHIEEL T T,

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 length between the pump and the air chamber.




W7 *5E  LIQUID VISCOSITY
BHEROBEITE TREBET SV,

See below when transfer the high viscosity liquid.

Connection (For Model CM-R)
B i & Flange WA BN 1 m AP MBS BB = 7 — F ¥ 2%
Model —FIZTIOmBHEEREICLTTF &,
CM-4R 20A The pipe length at the suction-side should be 1m or less and the
CM-6R-9R 25A| 1,000 mPa-s (cP) W pipe length at the discharge-side including the air chamber should be
CM-14R~27R 40A or less 10m orless.
CM-34R 50A
Connection
B & —fF Flange
Model
CM- 1L-2L 20A
CM-3L- 6L 25A
CM- 6L~22L 40A 5,000 mPa-s (cP) KUF
or less
CM-28L 50A
CM-40L-50L B65A

(For Model CM-L)
1,000 mPa-s (cP) LAPIEF, BAMERE 1 mUA, HHAEREHEHEIZ7 —F ¥ 29 —fFI2T1I0mEAA, X, 1,000 mPa's
(cP) DL EBRIIAMNIII LAAAZBLICLTT 8V,
1,000 mPas (cP) or less: The pipe length at the suction-side should be 1 m or less and the pipe length at the discharge-side including the
air chamber should be 10m or less. More than 1,000 mPa-s (cP): The pipe should be forced to fit into the suction-side.

BLIL7—F v NN—DEFFHEFLESE AIR-CHARGING THE AIR CHAMBER

1) BiE%Z OFFICL T, R 72ELEEET,

Turn OFF the power to stop the pump. PVC {+HEER & {F
2) HERAZMALEI T,

Close the discharge valve.

3) FL—Y# (R, MkEO0757) S LFoME LT, yr=1

Gradually open the drain valve (or drain port plug). EELR e
4) TT7-HWHROOTI 72HE T T, ——;m %
FL—v# (REWRED) £ ) OWMES LEREET S
—C‘ . :......I g
El Pk E oA M

Pressure gause

PVC spec. pipe routing

Open the air supply port plug.
‘Wait until no more liquid comes out of the drain valve(or drain
port plug).

5) FL—v# (RirzOn777) #MLET,
Close the drain valve (or drain port plug).

6) 7 —WHXODT77%ALET,
Close the air supply port plug.

7) HHEAERTE T,

17-W%ED
Air supply pon

ITF—=Fr1i=Hhri—
Air chamber cover

BEZA
Fixure

Discharge valve

<> oot o M

Discharge-side

Open the discharge valve.

PET, Ry 7OEEICANRT T, H—HH '
fi £ MR TREL L, ZeAIREE x@m? -
TH&E, Ry7 - 27 —F v 5= EHHEAFH Return port —— {} Koo
DFHOBEFOWIEEHELE T, i, Suip

. . ik s

Now the pump is ready for operation. If by any T Tank oot
chance you fail to open the discharge valve and start Pump support
the pump, the relief valve opens itself at a preset WA M= "n;":___:'[__:__' UL AL — pER
pressure. This way, the pump, air chamber, the pipe Suction-side £8norats folincation

and its fittings located before the discharge valve
can be protected from damage.
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EEOWMEHEEIESESESVEELEICENE T, 7 —F vy DI 7 —HEOCAB L CRIEEOI FL— v BEr
BLLTBLER YT Y ACEECENTT,

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.

5. BZE PIPING

IR

& WARNING

QL LFDEY) 17,

FmEA Yy 7ORBASHERECERLEIT L. HHENEHERSENOEBICETLII LBV ET, €
DFER, R 7TE, BER, T— 5 -8, HREEFBECREOERESSH) I, ThEHCciE, FHER
AL ETHEBT A2 EERERY T7OEL T, BERRD LT WEHITICH) T TT 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 damage 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
its operation can be easily checked.

/N 3 E CAUTION

OFEEE Y TRIREG #RE S, BE (T7—F v v =) HESH2AELsEF 4, o T, BEF. EFTICHE
—F - WHERDGT. K TICERERT S AR VERICERLTT &,

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.

Ol e BH R ) HE. By THHRE L T OIS DT LAk R v 7 ORA (FHAK) - AN Z by
THERVFIFTTFE W, X, BEEAORE, AV TFHYAEFERHCTHE, BAOKA Ly 7THRERNMHITT
SV, (Z0HE, ALy THORBITNERZZERL T, TERORYFTzBEAEL )

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.)

OECEMEHIFERABA O, R, ENEEZZR L, WRERCEUMBEEZERALTT v, EER. £/
L BHIERUREELITET o T A, TERARLICK DERRIER TT SV, HIEPLEBOE B OFERE %
U362 '

For the pipes, choose a material which is enough durable against corrosion, liquid temperature and pressure. Pipes 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 pipe or gushing of the fluid.

@KV T - HERH - HA 7+ VLR - FEROFAY 754, L, K70 0 VY 7dEREAHTT, EHRK
(ANBUE': 153 QUE - Sy R A

The diaphragm used for a pump, a relief valve, an anti-siphonage valve, a back-pressure valve and the O-ring of pump are a

consumable part. It must be replaced as appropriate depending on your operation conditions.

C SFELY ATTENTION |

ORE IR 7LD, Wd - it KFXEFFEVGEREAL L, ZRBYOHRLZVHRIEELTT SV, U
ERATER - AAFOBY ) LR ERTARE - FEWYFTTT S v,

Route the pipes 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.

(BT b BHAT SV)

(To be continued)
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OF v U7 —Va VREHIELY, R TOPRUELEHRL ZTASCTHLENAED T3, o T, BoAE
DEICHRELT, BAEFRIELTTE v, REOHH ) PRFEOMADERL 25 b 0EBHP L LTTE
Ve X, RUEATRVEEELEL T AHAREEREARVUMBER L RT 558 1 CTAREEZ R T55, RAH
X7 —F 5 ¥ N—%2RYFITFTF EW,

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. 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.

QT3 ATy VENREYTINHALIFTLF Y v F R NVOHFIDVE LD, EEBMICEEEZELTIENED
¥, TN CRICRAMICA b L—F— (RWBITFTRIZ7— M) 2RO TTF R,

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).

OUGARIZ 7 — FFER Y FITRIEBRD ER VAT VRIS Y7 OKRL YD LEL L TEEICHY T TF &V,

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.

OEEA Y TOMBMES (EAED+HEHESE) PTGAMED (TARTERED+BRALSR) X HEWHE,
VAT VARPRELITOT, T4 7+ YBLEFEBRNFITTT IV, X, EEFRBES LMEEHAHAL

T, RYTOFRBFENEBRI), A—N—T A —FRAEDPRETLIEDANET, A —N—T A =TV ITRHEH

RETHEE, BERAXE., T7—F ¥ -2 M) FIEBUOHEEL BRO LT T,

. ¥4 74 YBIERF - FEFEWMVFT 256, R 7ELERCRERGL VOWEh TR ITLE, BREOX
W)U TTFE 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 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.

O TOURHEDO O DOHMADEN 25T HENFH 2 R ¥ 75E  OEREHREICRITT S v,

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.

A7 BT R
Anti-siphonage or
back-pressure valve

EHPLEST,
éﬁghlly ‘above the botiom.

1) BABRAROHE, TI, AT v VEER LD, BRAERRICLT, 7- MERYFTTTEV, 7— FFZRD

WHIIOBS ¥ 7 F0KEL YD LED? LEEICR)F1T, BBWERVATZWRIMESITTFE v,

At the suction head spec. be sure to add the foot valve to the suction pipe end in order to keep off dustdirt, 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) TAMIOREIXHRZE ZTEC LTTE v, BEOHI) PHFFORNOEIMLE 25 bDRIBHL L LTTF VI,
RPUEATRVEEELELTA2HERREERARARUMERR BT 25 I CRAREEZ RS T55, BAAICZT7T—F v~

N=2BNFTTTE v,

LA L. REERRY — 5D L) BRALLTVEROBE, TARER TRE LILEEF K Ty FRICEA L TEA
ARDEREL) 7. (RAREOBFRIKEVE [EORERNF G 20D P T TUHFEL 2D TT,) RV 7RER

2B AA, N, TOVEFAXELTLEVWEDEEIVLELLRNVITOTEELTT S,
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Make the suction pipe as short as possible. Minimize bends in the pipes, the number of joints, etc. which may restrict the liquid flow.
It 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 generaied, 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.

3) BEEHOA YT+ AR PR - HERO7 7 ¥ VDRV b

HEERLR T LF L TAEF

ERO ST TRIANT 7 — AF D e T Ao ENHHY T Sortppe o sbprelosrncins

Ay FOBAFN b ELTROTRY FAy FE—iC.BTT B I

VEPEYEFTRADAVYFF VA% FEL, Bk - B E b 5 H@:“

BEEXZ 7V 7 VBFERETHEIICLTTEW, MR 0
ST =2 D'J'i'“ I lfr,L-rL:{

You have much trouble with fluid-contact section maintenance; Valve case
namely, the valve case cannot be taken out by simply loosening the
. RYMEEL A,

bolts of the Suc. & Dis. side flanges; all the set-bolts of the pump head Cannot be taken out < B

should be loosened to detach the said section together with the pump

head. For future easy maintenance, introduce short pipes or flexible e

connectors at both suction and delivery sides. @. ODETHANTr—2EWMIHLET,
Take out the valve case in the order of D and @.

6. EXE#R WIRING

/N

Q@FN/FTEMELEVWTTEL, BEQOERELEY 7,
Do not handle the pump with wet hands. An electric shock may result.

[

& WARNING

/N 3 E CAUTION

OEREL T— & —tf (H%, BE. Ho) 2HRLTLLERLTT SV,
E-—DOBAFHREOR I, BRLIY—< V) L—2BOM), X, -7 —KRT-AEHWoTTFE %
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.

C SFELY ATTENTION |

OREXLEREDA, ABREHMOPHAA v F e LTRYFTTTFE W,

For adjustment and cleaning, be sure to introduce an intermediate switch exclusively intended for the pump.
OEEHMIZA, £EY ELLTHWETY 7T—RARLTHoTTFEV, T-ARE—F —WFHENOHEKZHRER
ETERATE

The motor rotation may be in either direction. Never forget to ground. For grounding purpose, use the brass screw that is in the
motor terminal box.

OBRMCLBE—F—BREITHH, BERPIY—<V) L—2WMYFIFTTF SV, f

Add a thermal relay in the wiring to avoid an overheat of the motor by an overload.
@t/ —DHHHAEZR(HEATT SV

Read the motor’s Instruction Manual.
QGAKY 7L EBTABEITEIEE— FAA v F2RED L 5 ICRRY, SR THPEMTEERLRS L) ICEHEL
TTF&EVv,

WHhE-—I—DBEEETRERZVI T, JIEBMVEDETE WV,

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.
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BME—4%—1# MOTOR SPECIFICATIONS

B BERU S TR (=48) A GBI E 7/ 100%85E 7t
Type Pole & output Power supply (3-phase) Starting current/Current,at 100%
(P) (kw) (Hz) (v) (A)

60 200 5.4/1.12

0.2 220 6.2/1.17

50 200 6.1/1.34

60 200 10.1/1.93

0.4 220 11.2/1.95

50 200 11.7/2.22

60 200 21.3/3.26

4 0.75 220 23.4/3.19

50 200 23.5/3.61

60 200 38/6.21

1.5 220 43/6.01

=% Standard 50 200 44/6.82

FELQ-50T 60 200 54/8.48

2.2 220 60/7.94

50 200 61/9.02

60 200 17.4/3.80

0.75 220 19.5/3.77

50 200 19.9/4.19

60 200 31/6.63

6 1.5 220 34/6.53

50 200 36/7.22

60 200 44.8/9.63

2.2 220 50.3/9.24

50 200 53.7/10.5

(_# % REFERENCE )

Q@E—V—IeMNEEN 77 VR, EFETT,

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

WAC200V ZABEIRICHT 28K K > 7 & DEEIDECHRB]

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

ELB: iIRE 7L —%

RS T
—i=
 ELB

O‘MC‘I

o]
#| 9 |8 £l @ J)a
- CB1 - Manu¢Q, Olf Auto Manu Oy Off Auto

e

)

Lifting pump

Chemical pump

o' Csti f) O

MC) R
N
BAELT IR T
Lilling pump Chemical pump

HKRERREEFI00VORL, ETERFREEAROGEICRELTT SV,
The voltage should be stepped down if the control supply voltage is 100V or the main power is of different voltage.

14

Earth leakage breaker
CB :¥—%y b7 L—h—
Circuit breaker
MC : B

Magnetic contactor
TH : #—=<N) L —
Thermal relay
CS : #ERAA v F
Control switch
RL : fREFIRAT
Red lamp
B (ka—ZX
Fuse
TR MZ A
Transfomer



7. ¥R{E OPERATION

/N

WMNAEFTRIELEVWTTE L, BEORE AV ET,
Do not handle the pump with wet hands. An electric shock may result.
Q@iEft « Edx - BEMICEELTT S,

ERAY T - FIRELUCBERBROEN - B - SR EREFEOEMHBDOS 5 AP T > TFE WV,

BEDIHRY TR HBETHHC, BELTLTUIRLTTE . R 7EBEBEF #Pro TR & T HER
L. X BBz, BUBESALZWRICLT [EEP] 0OFREBERLTTEV, 20, BHICHHE
AL vy FERYMHIFTT Ev,

ol EHE > TV AGHE, BHOREETOERL TrOR Y 7OSHBERICHY) »ho TTE v, it
WPERR (BEICE DREIRE, F&, ~27) 2HFAL, TTFRYTHOEDZHLBIT, FHEL. AFET
SARTHELTT SV,

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

[

£ WARNING

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.

OFR>TDE—F—Tr2hN— Ay TYULTHN—F, AEHFEH/NN—-cBRIHLLRETRERICEEETD
BWTTFEL,
Never run the pump without the motor fan cover, coupling cover and other protective covers in position.
ORENVREL L. BEET T -TTE,
EN., EEE. BREHFFELELLL, 7CREREUVELT, REZHASTTE v,
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.

/\ 3£ E CAUTION

OEE R 7TOBBERICIE, AT A MEICE 2K E o TWEHEFH N 5. KEBL TRWITRWEEZ
HHIBER, Ry T AT TAKRER R LT, Bl ZICLTT S,
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.
OEER Y TOREEIL, LTHEAKTAVEERFR, A 7HEL VAN ENLLALR, ERTERELTT SV,
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.
O T/ —MITEHEPIZFZSENLZVTTEV, BRIZZYEFTOT, RIFEOREL 2 T,
Do not touch the motor while it is running. It becomes hot and you may get burnt.
OEER (M2, TITRCVESE) ILEELEL L, BEEF 2R SHIC TEET S v, KK
BEPHEOREERY 7,

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.
Q@7 —HEETIRE, MOMBIZERLTF E vy,
When bleeding the air, be careful to gushing fluid.

C SEELY ATTENTION |

OEERYTHLIA, 1B, EHICTHBICTHEEO T A M 2ToTwET, 72770, THOF A FZWAER
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—0.01MPaAq (—1.0mAq). H:HEIZ0.IMPaG (1.0kgflcm?G) DIREEIZBITAHEKICL AT X b T, o T, £
DR THERMN, BERTREL)OEERIRELRBEOTIEELLZ VAN T T, RELHEEELEL T2
AR, BRICTT R PEITVEBREERLTT W,

The discharge volume of each metering pump is strictly tested at the factory. This test is made at suction pressure of —(.01
MPaAq (—1.0 mAq) and discharge pressure of (.1 MPaG (1.0 kgf/cm*G) 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.

@NERHG /A VIVQREBDOUTRUAMERULICEA S 2WRICLTTE v, AHERUEICE L THHHE
ML €A

Do not turn the stroke adjustment dial @ below “0” and beyond the effective range on the scale. Overturning does not

increase the discharge rate.

WiZ{EFIE PROCEDURE

1) BE, BRERS IUHEHR, XY 7SR L AF2VABERELTTE W, HIZX by 7THEHFEHTWS
PRANTF SV,
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.
2) MRAEANOHE, BIIRY TEERHE THEA Ao TWETOT, HERAES 1 Y V@E20~30%24€T, B¥TDAA
YFEONIZLTTF S,
XEAXNEY PRV I@ATEY 7 ERTVWETDT, £y bRV M 2LTOEDTHLIAYLEELTFE W,
ZTOREARCEPFEASN TV AN E I EF v 7 L, JERAICEASRTVRITRAIC, REFAES A Y LERK
(MAX.) AEINE L, BREERE~NEY PLTTF &,
With boost pressure, if applied, the fluid already comes up to the fluid-contact section of the pump. In this case, set the stroke
adjustment dial @ to 20~30%, and turn on the pump start switch.
* The stroke adjustment dial @2 is locked with the dial setting bolt €. Loosen the bolt and turn the dial.
Check tb see if the fluid is fed up to the feeding point. If okay, turn up the dial gradually to the desired position.
3) BEFICIT —F ¥ Y- OEHEOHOFAY, ERENDO 0% LI o726, ZROBALILETT,
If the pressure gauge pointer swings more than *20% of normal pressure during operation, supply air accordingly.
(B1) BHED 0.2MPaG (2.0kgf/crfG) I
(Ex) At, normal pressure 0.2X(£0.2)==0.04MPaG (+0.4kgf/cdG)
seeeer (0.16~0.24MPaG (1.6~ 2.4kgf/cnfG)

WRESRE FLOW RATE SETTING

CM-3L Eint tH BB ARSE
Discharge rate chart for Model CM-3L
4,000
Combination of materials
3,000 o iE K
2. Fluid : Pure water
o WA S : -0.01MPaAq (-1.0mAq)
‘ me.:nln} 2,00 Suction pressure
Discharge , 5y Y iEHEF : 0.1MPaG (1.0kgl/cdG)
Discharge pressure
1,000 7 BB 3 : 60Hz (50HZR . £920%638)
- 7 Frequency (At, 50Hz down for about 20%)
I .
0 10 20 30 40 50 60 70 80 90 100

RREE S 1 v EE
Dial scale (%)

EEEBR Y TEHERICIBIITHEEDT A M2 fToTwE T, HEERBREERORHIE LEAEBLTT v,

¥ TMIESU YO HEEM T3 L TEL, IOBRAERAGSIAYVERVEELT T,

BIZ T CM-3L I BV TES2,000m/mdDERE FRBEAL L) ETHIE, ¥ 72,0000 G ICERE L THBELEDS
EPLTICEEILER L, FATYVEBOCELE T, BIbEY ¥4 Y AE60Icabeid, FE+2HEE 2,000ml/mn
PRONET, AR LESHOT X ME, BAEF-0.01MPa (-1m) Aq. HHEIZ0.1IMPaG(1kgf/cfG) DIRAEIZ BT BiEKICE 2
BETYOT, EBEOT 7 ¥ MIBY AHHBENPHRAENFRAEETLEVWBACRAE L2 EEOTIREEL T, THIL
BELREZLELTHEER, EBIITIV MEBVWTHEASTOREEZ ARV V¥ —ECHllE LT, BEELEHRLT
TEW,
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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 mé or liters per minute, while the X-axis the flow rate adjusting dial setting.
To feed 2,000 mé of liquid chemical per minute on Model CM-3L, for instance, mark the point 2,000 on the Y-axis, find the
intersecting 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 -0.01MPa (-1m) Ag, discharge pressure (.1MPaG(l kgf/cnfG), 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.

8. R 7NRKR VAL PUMP DISASSEMBLY AND REASSEMBLY

/\ i E CAUTION

OF¥ELTHGMEEZITT SV,
WBolh), 2ESVNTEHE, FHETABRNYED) I T, BEBERLIEESORSEHRRLTT SV,

Organize the working area.

Otherwise, you may receive a injury when you slip or stumble during operation. Secure a foothold on the moving route or the
working area.
QXY /REFILTHERBLIUREDODOR THEAT SV, BRLHEORRICZY) 3,

Be sure to use the accompanying or specified pump's parts. Otherwise an accident or breakdown may result.
@)V T — AFEOHROMOMTBLTFETToTTF SV, N TV Y F TAFETHOMNT 5 LBHEBERL.
PROTY—VHREES(LEIT, Y= VT —TRAETY,

The valve cases 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.

C SFEL) ATTENTION |

OBEICM LT (FRICRER) AL, THET SV, X, BERE, BEHETSEELTT S,

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.
@OV VT, FxoFE— (AFVVT) 2ENTICEELTTFEN,
Be sure to install the O-ring and check ball (spring) in their respective positions.
O/ NVTr— ADHHA L FoAZ ER DRWERICLTTE W,
Make sure delivery or suction-side for the valve cases.
@AY 774 BEHIIERABREICLY) T, 3HAIC—ERESRLTTE N,
Inspect the diaphragm and liquid-contact parts every 3 months depending on how often the system runs.

RNV Tr—20L - THEAZRLET. B il -
Bl & IR EEZ 2 WRICLTT &V, LU q g
Below show is the positional relation of the valve case. @ . _ HHEAOLTT—2
Be careful not to put them upside down and delivery or Delivery valve case
suction - side for the valve case.
A
Discharge direction
-'E _ BRRSNT S -2
() " Suction valve case
Fr @i
rJ.I .t <4
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B} &
NO. PART NAME

ERBARE -
Bl STy — X
LIQUID END ASSEMBLY 1 DELIVERY VALVE CASE
5 ISTHA K
VALVE GUIDE

3 KT o— b
VALVE SEAT

4 FaoowxHE—I
CHECK BALL

5 oYy
O-RING

6 ouxv
O-RING

7

8

9

F Ty FRFFHFIL b
PUMP HEAD MOUNTING BOLT
KTy K
PUMP HEAD
I Y75 LBHF v b
DIAPHRAGM LOCK NUT
10 ABSAMRI SV T A — 2
SUCTION VALVE CASE

11 BRI T
FLANGE

12 L4754
DIAPHRAGM

0 A14X 75 LES
DIAPHRAGM WASHER
$7) T

14 SUB-RING

15 ATVLT
SPRING

* ALY TIL— b

16 DIAPHRAGM SEAT
#16136L,9RELE

#*For 6L,9R or bigger model.

1) ER%EBZICLTHRLTTEV,

HTBICIIEPREEATHEL, T2 I{(RELoTBVTTE, FLMULBHCTAY7I408577 v FRIRE
A L) REAES A YIVERES0%IZEY FLTTEV, 6~8FKDRY Iy FRMAFN b @ BxAMIRIC, b
FOBEMFT v T —IEM L THOIAEERE, O TTEV, @, MOFTBERVIHICLTTS V. ¥7Y
Y@ CEARPELI~3 5DV TVET, COANFNTHIL B LI CEMTET, ¥4V 774847y M@ X, K>
TEERICEE )R L ) +HHOOTTT SV,

X, FYvFF-—V@ ASV 7 B0V V7O ©® S0MEFESC. BRARNSNVTr—2 @ HEFANSVTr—2 O ZHE
bRk IEFLTHILTE T, PVC, PTFESH I OARTVIDLROTHSERLTT EV, T VB IMEITN T,
kR EERHRELEH T, HLBOTLCOVOERELTHHE > TT SV,

Disassemble referring to the upper disassembled drawing.

Clean the parts with fresh water and wipe them up clean. Keep the stroke adjustment dial at 50% position so that the diaphragm be
able to be reassembled flat. First tighten the 6 to 8 pump head mounting bolts ) diagonally until the bolt heads come in contact with the
plain washers. The tighten them by a quarter turn. Be careful not to overtighten.

On the side of sub-ring @@ there are one to three holes. Place the sub-ring with this/ these hole (s) downward.

Tighten up diaphragm lock-nut () so securely that the diaphragm not turn in the opposite direction during operation.

Also be careful not to reassemble the parts in wrong order; in particular, ball @), spring @), O-rings & and (®), suction-side valve case
(0, and delivery-side valve case (D. Materials PVC and Teflon are damage-prone. So do not tighten up excessively. If a leak is found in
the trial run with fresh water, retighten gently, not strongly.

2) MIRFOEEEE

TRAETHIFODITRVTTE W,

Reassembly precautions

Do not overtighten using a tool.

( % % REFERENCE )

@&/ NTr—ADFVEHICRO) Y FEFERLTVWETOTY =T —TR>AETT,
The thread of each valve case is provided with O-ring. So no sealing tape is required.
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9. RRED S HER UFHAL
REDUCTION GEARS DISASSEMBLY AND REASSEMBLY

[

AN

O - E& - BEFICEELTT A,

FEARYT - FBSRUCERBEROES - ik - BRI EREVEOLEFMBOD A ADT>TF S,

BERO:DRY 720 HBT A, BREZLTUONELTT IV, FYFICBENEP > TR WnWI L ZHR
L. X, BEA, BUEBREFALZWHIZLT [MEEF] OFREFRLTT SV ZORITH . HBUTHHE
ALy FEPYHTTT S,

ERLZEEEHR - TS, EHOMEZ TOBEBEL T2 ORY 7O0BMEEIZIY 2l o TTF 3\, W
WEEER (LEICEL ) RERE, F£ <272) 2&FAL, TRV TAOEDZHESBIZ, FHEL. AEE+
AARTHEELTT S,

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

£ WARNING

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.

C SFEL) ATTENTION |

@) AERRZ T ) ADPRFHAFE R (FHATT SV,
For proper use of grease, read the grease’s Instruction Manual.
@ FEBEAEPIEI RS, AL L TEAICBEERKBEL TTE v,

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

FRIZERFV-FRNERAL, BARCT ChEELRREOLEH LTI §, BFOFEMRICKRL I L TEIREEIL
Biddh FEAN, F—RBHICBVTHBELE ENL5E, BEBOSREZERL TIToTT 3 v,

RELALIADIV—a2ELELTH, —YOEEZEVIRITOCT, FAE LTHEHICTERKESING L) BEV
wizLEd,

FREEBIEE) STV ) - AOBEBEFRE LD A NVOTRBLRLEL W LEAD BRIEEPIZS) -2
DRDF A WHERELTREIZT ) —ADEL 2D TTDOT 125 A~187 AEBHET ) - ADFEELEBIRoTT S,

7)) —AHEL kolohh, BEFY-OBEROREL 2 VERATEE LY T, TEET SV,

The planetary 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 drawings.

We are not responsible for any claims resulting J1)—Z3tRBF List of Grease

from your overhauling. So we request you to repair A—H— [SE

. Manufacturer Brand name

it by us.

. ; —— ’ ¥ EAEGH EY LSy T —RAP2
The reduction section is totally sealed with Nippon Oil Corporation Molinoc grease AP2

molybdenum grease, and requires no frequent oil
replacement or refill. For a long-time use, grease oil
evaporates little by little to make the grease gummy. TO/DT) - A—H— EHABEWEEETY,

Replace the grease i 1216 18 sioiiths. Other grease manufacturers Please inquire of each company.

Gummy grease speeds up wear of the planetary

gears, resulting in a failure.

(_# % REFERENCE )

@ttt s, ) —ZARBHHARHMEY /925 ) —AAP2ERHLTHD T,
Before shipment, the reduction parts has been lubricated with grease Nippon Qil Corporation Molinoc grease AP2.
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10. T DD ;FEEIE OTHER PRECAUTIONS

DI

& WARNING

A a4

L Aoy '\
B2 o BB EETRELZ2WTT S\,
Dangerous substances
For whatever purpose including a repair, never return to us any unit or part that was used with a radioactive solution.
O ERDIMNE,
ERA Y TRUHRAFE—RERYE LTHE TRV TT SV TIRFy 78 A A = 4 VIR 3455k 2 BEEY
ThHY), EETHLEFHN I T, L, REOL-OABIILTHREL THILEELTTE W,
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.
@ERNDERELE
Ry THFRIZEDRWECE, RURY TUNORABICERAT A & AFERPHEORRICIR Y ¥, Bt
ICESEFEHLTT SV,
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.

/\ i E CAUTION

O SR ILIRE., B, b5, RIEFILL 2B {ERURES LTI O TR A THERRKIRICE B, B
NEZTTFEW,

The resin products 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.
@ 5F AN B
NI TV v F— - JTHFEOBA THRGRLHEREE K ERB LAV BEIRTHI LD DY T3, ZHETS
2, KE TP MRA 2 S FRAAUIMIER L 2T TS v,
Clean the unit.
Cleaning the body or name plate with solvent such as benzine, thinner or derosene 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.

C SFELY  ATTENTION

OEER Y TILEELTWETERY Ay FEARIV IS, BATERAZEDNEN T T, EHMNICHED L TTE
WV, BEOT ABIIAROSFRICHEICHOMNT, ABOLRVEIILTTEV, FioLET e, Rxr7Av F
HrhmmhrRoTIENgn T4,

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.

OFEFHERIC L o TEHEER, WVTH A FRFIEREDVHERL TR THRZETSEHLIEFANITHLOE
HIBICHKRETHRERELTT SV, X, BREMAY 72375, BEETLAHE0. SHREALTHEL
TTF&E W,

Crystal substances may be accumulated in the pipes, the valve guide 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.

OEMH, R¥ 72ELT A5, BEROATHEOLZD, 1 7AIC1E, 00BEEELTT SV,

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.

OEROERA Y 7THMA, BRERTRELD, RARERROMICFAIMBEN, A —"N—T71—-FT1 7 - 47




FV EYEF—VaVEREOF 1y 2 2 To T, BEKRY THEXTAREIETT SV,
After completing the actual installation of the metering pump as well as the necessary piping, check the maximum piping loss
and the maximum acceleration resistace as well as check for a overfeeding, siphon and cavitation phenomenon to ensure that the

metering pump operates at its maximum performance.
OE Yy — AL BEBRETREETIHEEZRL, RELTBVTT SV, BRBMVWELEOR, XiE, AT &
SIEXEOBIZ, UTOAMBERBORELZEEZFOTB(ILEZBEDLIET,

MEAERB. BAK., Y7V No BEFI-F, FHE (BRE - &R, BAHH,. AE%.

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

11. HELBR RV FHEEBSE CONSUMABLE AND SPARE PARTS

/\ 3 E CAUTION

O THGRLTHERRBLIUEEDLDE THEAT S Vo FHRPHMOREIZRY T3,
Be sure to use the accompanying or specified pump's parts. Otherwise an accident or breakdown may result.
O GHNHFMITEMIES, FHKR, TOMOEBESEMHFICLINEFLIETLES,

The life span of parts will be remarkably shortened under unfavorable conditions of chemicals, operation, etc.

C SFEL) ATTENTION |

OV OTHEZEENHEL LI, FHREGORELBROLET. ERK VY TOHE, ¥1Y 754, 0V~
T F v FE—I, ST Y—br, ATY Y (AFr8—F - T3V —H) %

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 (for liquid-contact or plunger) etc. are some of the

recommended spare parts.
@SNV Tr — ADHA L FAREEEI DR VRIZLTT SV,

Make sure delivery or suction-side for the valve case.

(HED RREFH)
OEMHIIZAACHLVEERICERLTT &V,
ORMHEIIE6 NACHLVEERICERLTTE V. (Bt - BEE - A PO -2 OB EFAL—ADE,)
A%, BRLTEEFROONZL, FILWEMETRLTT S0,
B, FRAEEOHMLVWIGS, BRTRESBEOLNL(TH, EFECIVABLTVEI LS ) T TOTHLWE
RERBT AL EBROBLET,
[Recommended inspection intervals)
O Check the liquid-contact parts every 3 months or so.
O Check the speed reducer every 6 months or so. (Check for the current valve, unusual noise, smooth stroke, etc.)
Finally visually check the entire unit. If there is anything unusual, repace the part in question with new one.
‘When the unit has been very frequently used, some parts might have been invisibly damaged due to fatigue or the like. It is advisable
to replace such parts earlier than for ordinary applications.
©+ 72 3 >& Optional accessories
ZE&fF, 4 74 VHikF, BER, ¥ 7TRE, BRI V7, Fo

Relief valve, Anti-siphonage valve, Back-pressure valve, Pump support, chemical tank, etc.
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12. {RAEICDULVT WARRANTY

/\ 3 E CAUTION

Q@R AN T3 EEEHEN (HETHER) UTT. THEMATE V.

The metering pump must be used without exceeding the allowable upper limit of discharge pressure specified in the
specifications.
O~ IMERDADE DR, BHFRBOLRNFEBR - A7V a vk TERBOBE. X ThCRET 2R 7
MR UERICH L TIMREEV 2 LR E T,

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.

C SFEL) ATTENTION |

OERICTHEASNLBEEE., EXRHOLDLFELTT D, AL TT S, Hik., BE, BE, LE, HES,
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.

I{REEHAMR & §E6R

1) BEHBEBEVETOEDS 1EMTT,

2) REEHIMPIC, EELZ2THERICO 2o TEHORE - BELORMHIC L ) BELHIENRE LBaI1cId, B~
BREEE R A EEMEE ST W T,

3) ROREIC L 28 - FHROBEROCEEROTRIIER L TR E T,

(1) RIS T HROWRE - B8,

=

—_—

(2) BERVOREBEREE TRWIMEAE 223 REIC L 20 - Bk
(3) M= IMERPIERINO, BRE EROHEOHEE - B,
4) P=rIMERPEERISNO, BHE - SOEIC X B HEE - BiE.

(5) KK - R¥K - EFEDKKEB X URTHIIC L 550 - B,

(6) FFEHANDHIEY — EA%ATo 2B EDOHER,

4) BERILY) THREOHRE T3 E 2 BV NGIHEE, BEEZELLBAE, UHTHEIORIELOAERFADOT
TTHEREVE T,

5) FHRWEOLZEN D L I3MA 2 @eh, WEICL28% MBI w LT, ¥HTRBEVLrhET, T8O
BE, YIS TEELZMREICOWTIL, B TELHEETERL, TOMEOMBBEZRIETA2LDOTRDY FETAD
TITERENE T,

6) WE - BHEEEOHEIX. BEREE UHOFMNLIE OHBEOBRIHEI DD L LT T,

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.
(6) 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.
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13. {EI2BF REPAIRING

C S ATTENTION |

OBEICBL T (FICHER) BBALN, THRT IV, X, EXRE, B2 +S®ELTT S,
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.

CTHERBPICEECELALEE, ELISEREEREL L TRE S TERT SV, (14, [HESERERE L F0OM0E |
OEEFEBLTT EV,)

1) BEOIEEIE, TEXETESTICTHET v,

2) BELZERENLEIC, FEZONRFHAELZ L BRAMILZIBERLTT S 0,

3) BEBEFEESNLEAICIE, TREEZBHNLET SV,

(1) #Es & 1) 7N No.

(2) fEFIHART & {3 FIRAE

(3) HEEBEMEPRT & Z DIRFE

B, ERENLEAICE, BEPIERVESRE LETLRBTTOT, TR HoskE LA ET%Y

L TTF S,

If you notice any trouble during operation, stop the operation immediately and check for any failure. (See the section of "14.
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 repaires:
(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.

14. MERERE E ZDOMLE TROUBLESHOOTING

[

/N Z 4  WARNING

OENAETHRAELAVNTT AL, BEORELLY £ 7, A
Do not handle the pump with wet hands. An electric shock may result.
OEENRELLS. BRETSH->TTEL,
WEh, BEE, RFRHEFRELLSL, T7CEFRZYVBELT, EERZASTT S 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.

C SFEL) ATTENTION |

@ EUREAF PR R, B ICBEERRLTT v,

For any troubles inside the reduction gears, contact us for servicing.
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Pump does not operate.

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

fi L R A Ut B
Problem Possible cause Correction
R THEEL L, E-—42—{t#HETE (BE-B8#-Hz) » | T—42—-0OWMYEBAXE. ELVWVEEICLTTFEL,

Replace the motor or set to the right voltage.

FL—Hh—HOFF, R REEEHEH,
Circuit breaker off or protective device
activated.

FEEHAN, ME#ETL-H-NEIREEEOV £y FEFTVEEALT
Tauw,
Check and readjust the load. Reset.

EEESHFET VTV,

Mo run signal.

EEEABLTTEV,

Check the electronic circuit.

WROMR (LieRil) RISERTR,
Electric wire broken, disconnected or in poor
contact.

DEEETH. MUBATTEL,
Reconnect or replace the wiring.

T4 — - REDARONE,

Motor or reduction gears damaged inside.

FEREENTERLERVEBATTEL,

Check and repair or replace.

E—2—-OBHBIEEITTVS,
Motor overheated or seized.

FEEZE~XTHLTS, X, E-2-FEBMUBATT S,

Check or replace the motor.

KT 3E& L TEHHRD
HAu,

Pump is operating but.liquid
chemical not fed.

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

TR AHXEHS YA 7+ RBRELISLEVEICLTTEL,
Let out all air and gas. Check for siphonage.

AR, SFFEH»SBREWD,
Air sucked at the suction-side connector,

RRLEDFHTTEWV,
Inspect and retighten up the leaking parts.

R TORAR - o R 7 2 —8ICEY
EMATWVS,

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

BRE - EBLTTE W,
Disassemble and clean them up.

BAERBO/ AN TEOHAFASEEZ- TV,
Valve and other paris of liquid-contact wrongly set up.

SEREICE- TR - HBATTEV,
Di ble and 1 mble according to the exploded view.

RO BE T IHMBEE. HREEDEL,

Excessive viscosity, density or suction head.

HHGENICLTTFE L,
Follow the specifications.

AHD % 2 T HBIZE ST B,
Fluid amount too short.

AEMBL, EREEETTTE W,
Add the liquid and out all air from pipe line & head.

Discharge gets too much.

Flow rate control dial not secured.

ItHENED L TE 7, RTOWMY, HAl, 3772 —5CE | AR, BB, 2F 72 - LEAR. EBETE, K TAy FEBO
Discharge reduced too MEMWA TS, NITERBRABLTTE W,
much. Pump’s suction or discharge-side, or connector Remove the related parts and check for foreign matters.
clogged with foreign matters. Clean them up. Check the valve atop the pump head at the same time.
7= brRMERARL—F—HDE2TWV S, T—rp. ARL—F—ONE. AR EBRELTTEL,
Foot valve or strainer plugged. Disassemble the foot valve and strainer and check them for dust and dirt.
Clean them up.
REEICLZ4 1 v7 5 LOES, AEEICHES THE, MYBATT LV,
Diaphragm fatigued in the course of long- | Disassemble according to the exploded view.
time use. Replace the diaphragm with new one.
FrEF—a  RERE, FRE - VICREMIENEARDOEABREF v I LTTF &V,
Cavitation phenomenon. Add the liquid or check the suction pressure.
HHEH ML TE 7, HREHA A Y LFBEERTVWED ok, A YNVERAN FEREDLTTE WV,

Retighten up the dial set-bolt.

YA 74— —-T—F 1 7BE
;Ein
Siphon or over-feeding phenomena.

AL ARIOEHBFEEF v IL. 172 VLR - BEH - I
P=Frn—%, FICRIE. TOMOMINLELTTFEL,

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

Ao THHAID 5B RS,
Liquid leak at pump’s dis-
charge-side.

MEHRAIREED.

Excessive pressure at discharge-side.

RKeTEEBEL. HEHS 1 258 L. RE (B0 XEHOR
WEh, TOMf) ERLDMLLTTE L,

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

TIoVHONNTr—2%, BHBRECL
30U TEDER. Wi,

Valve case, connector of flange joint
overtightened to deform and damage O-ring,
etc.

R TE#EE UHREROBREET L. ERERECHEPELTTE L,
O L TENER;, BELTVWAEERIMYEBATTEY,

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

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

ReTay F. LT Hr—2088,
Pump head or valve case damaged.

AT EEBLELEREROBRERYBATTEY,
Stop the pump. Replace the leaking part with new one.

KTy RTREZRADRD
SENIRN 3,

Liquid leak from rear bottom
opening of pump head.

1Y 73 LOWHE,
Diaphragm damaged.

PRECE->THE. BHUEATTEL,
Disassemble according to the exploded view.
Replace the diaphragm with new one.
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15. 94 #25F;% EXTERNAL DIMENSIONS

c

a4

C

JISHK—E

"

c
C
JISI0K—E

4-#15% !

Model A B C D E
CM-4R, CM-1R, CM-2L 151 99 o 120 | 20A
CM-6R, CM-3L 155 | 118 140 | 25A
[ 100— A
ISIDK—E
: iy r L ®
42 .| 17 r;\
"l ‘ L
-p11% 4 / @ T - =
/G | G |
Fe===s=S ====f=959-3 ETRY e
I 57| | it i
R 170—+
| L—zm a2} f no2
IE:::::—_-:::::::!;:\:I ::'.':.: :.;'.- .\l
E) - ]50 4-$15%
[ e 170
! 400
Model Als|®]c|[p]eE
CM-9R, CM-6L 210 118 s 140 | 25A
CM-14R, CM-16R, CM-9L 141 | 151 160
CM-22R, CM-13L 215 152 162 180 | 40A
CM-27R, CM-17L 163 173 380 200
CM-34R 220 184 206 220 50A

185

Model A B (B) c D E
CMD-32R 141 151 340 160
CMD-44R 215 152 162 180 | 40A
CMD-54R 163 173 380 200
CMD-68R 220 184 | 2086 220 | 50A
C | 18— A A
ISI0K=E }
@ z
: . |
i ] :
ey
4-g15% 0 5] T I
t Lt f i
| o e e T —=r3 2= y] =

: I ) RPN

| | abiar L

e B e
‘FO - & $-$154 EW_I

' 500 |

Model A B (B) c D E
CM-22L 285 163 173 200 | 40A
CM-28L, CMD-56L 291 184 | 206 460 220 | 50A
CM-40L, CMD-80L
304 216 | 241 260 | B65A

CM-50L, CMD-100L

29



BE B & & BE B &, &
NO. PART NAME NO. PART NAME
1 b it 20 HRBEE AT
Motor Stroke adjustment dial
¥y—4ir—2 EEMEE
e Gear case e Mount
AL ¥Nty FFIL B RoTHEE

50

20 Dial setting bolt Pump support

OFETY 1 ARVEE

Size and weight of package.
CM-4R,6R,1L~3L,
440X 340X 330H (¥ > K—VFA) #23kg

(Cormgated cardboard) about
box

« CM-9R~27R, 6L~17L,
# 560X470X440H (K #  A) #43kg

About (Wooden crate) about

(_# % REFERENCE )
@t -7 ik, FEHETY,

Dimensions of motor are standard type.
® (B) BAS) v FA%®RLET,
Letter (B) denotes spring-loaded type.
@K 7 OWMHES L 2 EA Y FROHZETT,
The dotted-lined section is for double-head type.
QR THEE® AT 2 Y B/TT,
The pump support &0 is optional accessory.
QLY A ARERIZIPVCRICT, BEET—F BT, 27 —F v —([3EATBY T A,
Size and weight of package are at PVC spec. and standard motor. Not include the ‘Air chamber.

16. FEEM:ERBEA TECHNICAL TERMS

C SEELY ATTENTION |

OEROERA Y T, REBTREL ), RAREREOMICHRKIERRT, + 174 -F1v7 - F47
A7 - FXET -V avRREOF Y /2 TR To T, BRAY THBEE TOREEETT IV,

After completing the actual installation of the metering pump as well as the necessary piping, check the maximum piping loss
and the maximum acceleration resistance as well as check for a overfeeding, siphon and cavitation phenomenon to ensure that the
metering pump operates at its maximum performance.

30

0% 171> (RVBITHE) B
R TOMMAESD EAEN+HHESRE) FPRARESD (FAREERED +HBAERE) L )ERVEE.
RYTPEELTWTHOBIIERMHELTLEIBRRTT,
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.




@ HNEE

IREY R > T iPAMTRE TRARENOBIGEN, HHEEEAORIIELE L, HHTE CHHEEEROIZEN,
WAREADBIIFIET S, TROKEDRBFA T —H, FIk LREAOE T —ZICB) 23 Akt
T, BREFRINERVEGKELZNPRELET,

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.
@F—/"—7 ¢ —F (BEMHE) BR

Ry TOMMBMET (EAED+HHESR) LPAMIED (BAREEREN +BAESR) OEHZEL Hn
BEFAPREVER Y TOF v v 2R - VAL LERIC, IEEHIC L DV BRWHBFS N L B L
TLIHIHRTY,

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.
@OFrET—T 3> (BREE) BR
RyTAy FADAEIZL Y, BPOFTESFREL, KY THELZET €, R, BT EEV, LHFETRIM

FOBEE, HECELSEIHRTY, o T, RARHFOREIIIFICERILETT,
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.

@® NPSH
Net Positive Suction Head (IEBRAGHE) O Z & T, M (req) LA (avail) NPSHAE D ¥,
WFNPSH «++o--- R 7 H HOWAERE (EH)
A NPSH weevveeerees EBIZR Y T REMFTIREOTLAERE (ED).
V- NPSH (MPa (kgf / cif) A) <A %) NPSH (MPa (kgf / caf) A) % G
NPSH

This abbreviation stands for Net Positive Suction Head. There are required NPSH and 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 / cif) A) < Available NPSH (MPa (kgf / cif) A) Applicable!
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ERESEICLD [h—r= HEiiEY—ER] OHHSE

AHUEOERBFEEE (7 —FKA4X) ICL2FMBRAY—EXEA) T,

Z OFARIEEH Y — E XI5 %&:ﬁ.ﬁ%)&ﬁﬁ@iﬁt)@%&&@&ﬁt CICET 3 BRVWEE. £, JEARPOERICE
LTOZERICH LRERICHIELTEWNETOT, ZEEBVETLOICSBEVERLETFET,
FMEELND ZHBKIC DX E LTl Ax— /Tﬁxtuuaﬁkmm*i%.%%&,mi—(“f_’fﬁﬁ'ﬁﬁi’a‘ﬁﬁ\:\b\f:biTo

(B %]

B2t h—7 3 BETERY —E X TEL‘..EE, 0120-961-212

ZATRERE  SEHORE~120F, 13RF~178%30%
(£. B. #1845 5 CICELHEDARB EBR <)
BEHESE - PHSHh S BER CIFIHWALTET,
(BH050CIE L EBIPEFELSDREISTEE A, )
FAXT D 2183 1306-6301-3390 (RifispE@) £ THBLLET,
(FAXEHEOBERIERE Y ET, )
EX—ILTOHMELIZBHA—LN—SDBREER—U &) TEERESBEOLET,
http://www.tohkemy.co.jp/contact.html

et ==
TOHKEMY CORPORATION

#& # HEAD PFFICE.
T532-0021 ABRATE/IXA/IHL1 TE12E 1S
12-11, Tagawakita 1-chome, Yodogawa-ku, Osaka-city, Osaka 532-0021, Japan
Phone (06) 6301-3141 FAX (06) 6308-6228
SHER Phone (06) 6301-6460 FAX (06) 6308-3022
Foreign Business Sect.

FIANKRTEEE Chemical pump Div.

REE%RE T110-0016 RFHBARXARITE19%H2S

Tokyo Sales 19-2, Taito 1-chome, Taito-ku, Tokyo 110-0016, Japan
Phone (03) 5817-2022 FAX (03) 5817-2035

KPREZEED T532-0021 ABRATE/IXKE/IEAE1T B12&E 1S

Osaka Sales 12-11, Tagawakita 1-chome, Yodogawa-ku, Osaka-city, Osaka 532-0021, Japan
Phone (06) 6302-4953 FAX (06) 6308-7911

EEHEBEE T466-0854 B BMABFIXARRES T B2

Nagoya Sales 12-11, Tagawakita 1-chome, Yodogawa-ku, Osaka-city, Osaka 532-0021, Japan
Phone (052) 752-2511 FAX (052) 752-2633

£IRHERFR T920-0022 & RiAL&iI4T B8%295

Kanazawa Office ~ 12-11, Tagawakita 1-chome, Yodogawa-ku, Osaka-city, Osaka 532-0022, Japan
Phone (076) 234-1780 FAX (076) 234-7571

AiBEEER Filter media Div.

REEHED T110-0016 REIARXERITE19F 25
Tokyo Sales 19-2, Taito 1-chome, Taito-ku, Tokyo 110-0016, Japan
Phone (03) 5817-2025 FAX (03) 5817-2033
KBREZEED T532-0021 ABRATE/IXKE/EAE1 T B12E 1S
Osaka Sales 12-11, Tagawakita 1-chome, Yodogawa-ku, Osaka-city, Osaka 532-0021, Japan

Phone (06) 6302-5627 FAX (06) 6308-7559

BEBRFEEL Instrument Div.
AR T110-0016 REEARXAERIT B19F 25
Instrument Sales  19-2, Taito 1-chome, Taito-ku, Tokyo 110-0016, Japan
Phone (03) 5817-2028 FAX (03) 5817-2034

JIT=k=E5:1 T983-0852 flATTEHTXEEITH11%E6S

Sendai Sales 11-6, Tutujigaoka 3-chome, Miyagino-ku, Sendai-city, Miyagi 983-0852, Japan
Phone (022) 297-2371 FAX (022) 297-2372

ALBERE R T370-0844 SIFTFIEZHHET398-1 /¥Lxy bLUE1-102

Kitakanto Sales 1-102 Parunnet Yamaguchi, 398-1, Wadatanaka-machi, Takasaki-city, Gunma 370-0844, Japan
Phone (027) 330-5670 FAX (027) 330-5672

FLIRHARFT T003-0022 FLigEAAXFAEM&12T BRE6-8

Sapporo Office 6-8, Nangoudouri 12-chome minami, Chiraishi-ku, Sapporo-city, Hokkaidou 003-0022, Japan
Phone (011) 866-1866 FAX (011) 866-9391

FEEREREE  SEIBU Div.

SUNEZEER T812-0008 1RFETHIESXEI2T B17EM175

Kyusyu Sales 17-17, Toko 2-chome, Hakata-ku, Fukuoka-city, Fukuoka 812-0008, Japan
Phone (092) 473-4590 FAX (092) 473-4599

LEE¥M T732-0052 [LEMRXKET2T B9E305 MAEI1035

Hiroshima Office Takemoto-biru-103, 9-30, Hikari-machi 2-chome, Higashi-ku, Hiroshima-city, Hiroshima 732-0052, Japan
Phone (082) 568-7877 FAX (082) 568-7878

FE LI R AR T700-0971 BIUAHLXEFH2T B4&E1S O 71—t 2—E))

Okayama Office City center-beru, 4-1, Noda 2-chome, Kita-ku, Okayama-city, Okayama 700-0971, Japan
Phone (086) 245-1152 FAX (086) 245-1085

B HERAT T880-0032 EFHEE3T He2E M

Miyazaki Office 82, Kirichima 3-chome, Miyazaki-city, Miyazaki 880-0032, Japan
Phone (0985) 29-9388 FAX (0985) 28-0918

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

BUREREAEES

Instruction manual No. HIC-PROB05:21
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