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FOREWORD

Described in this instruction manual are instructions and
cautions to be followed in handing and maintenance of
ONE-ROTOR SCREW PUMPS.

The pump can afford you long duration and services with your
accurate operation and due maintenance inspection pursuant to

the manual.

If you have any question after looking through the description,
do not hesitate to contact our business office or factory.

Caution

Reproduction and reprinting are strictly prohibited in any form.



1. Outline of Structure
1.1 Structure
The present pump consists of, as illustrated in the
Assembly Sectional Drawing, a pump-stand part for
introducing liquid, packing glands of the liquid-seal part
a stator and a rotor for transferring introduced liquid, a
rod and a pin for eccentrically driving the rotor, a driving
shaft and bearings, and an end piece.
1.2 Operation Principle
The operating part of the displacement-screw type
Pump is, as shown in Fig.1, a simple combination of a
stator (001) with a double-thread screw and a rotor(101)
with a single thread one.
The pumping function is made in such a manner that
the rotor given rotation moves hypocycloidally within the
stator, thus transferring

quid conti =
liquid continuously , =
through the rooms MQ (;;5
formed between the . A
both devices.

Fig. 1

In this pumping
function, the rooms become quite equal in volume, effect-
ing static transference and constant discharge of liquid
without being subject to any partial compression.

1.3 Features
The pump is applicable to any kind of liquid with the
Common structure but with partially varied quality of
Material depending upon the nature of the liquid. Its
Structure provides ease of handling.

1.3.1 Features
a. Usability for high-viscosity liquid.



b. High self-priming ability. Priming is required only to
Prevent the stator from seizure.

c. Usability for slurry liquid.

d. Constant liquid transferability and no occurrence of
pulsation, vortex and agitation of liquid flow.

e. Free selection of the flowing directions thanks to the
rotatability in either regular or reverse direction.

f. Minimum use of parts, simple structure and ease of
handling and maintenance inspection.

g. Wide range of use.

2. Handling Instructions
2.1 Installation and Arrangement
For accurate installation of the pump, set a rigid and
sturdy pump base on a level plane and the pump on it by
applying the foundation bolts perpendicularly.
2.1.1 Cautions in Installation and Arrangement Work
a. The rotor of the pump is rOtatable in either direction. in
case the pressure (degree of vacuum) is high at the
suction side, however, direct the liquid flow from the rotor
end to the driving-shaft side. Otherwise, the pump may be
unable to lift liquid, drawing air from the gland-packing part
b. The location of the pump should be determined so as to
Minimize the suction-pipe loss.
c. Space around the installation should be wide enough for
ease of handling and disassembly.

2.2 Pipe Arrangement
In pipe arrangement, the pump should be set possibly
Close to the lift source of liquid to minimize lift head, fitted
With a possibly small number of bents and other access-
ories and supported so that any distortion may not be
given to it.



2.2.1 Cautions in Pipe Arrangement

a.

2.3

Take care that air pocket or infiltration may not take place
Within the suction pipe.

Do not jive and dislocation to the pump axis by excessive
tightening of the flange with the clamp bolts. Adjust the
flange, connecting to the suction and the discharge port,
to the correct position.

Take care that the pump may not be excessibely affected
by thermal expansion or weighted with the pipe and valves
If this is likely to occur, “expansion coupling”, the pump-
Base reinforcement and the pipe band.

. Check to see rust within the pipe may not affect operation.

otherwise, clean inside sufficiently.

To minimize the suction loss, use a possibly small number
Of seams, joints and bents in the piping.

For protection of the displacement pump itself, the motor
and the piping from abnormal-pressure damage, an safety
valve should be provided in the discharge piping to act
automatically as by-pass circuit at an abnormal pressure.

Connection with Motor
Upon completion of the installation, the pump axis should

be checked not to effect eccentricity after the pump is connect-
ed to the piping. At our factory, centering has been made on a
surface table. If there has arisen eccentricity, nevertheless,
loosen the clamping and the foundation bolts and readjust

the axis.



2.3.1 Direct Drive

Adjustment should be made
of the pump and the motor axes
with a liner inserted preferably
between the common base and the
installation base, but only in an
unavoidable case, between the
motor or the reduction gear and
the common base.

) Motor Side

a. To check the discrepancy of
axis between the pump and (¢ P (4
the motor sides, remove the
shaft-coupling bolts and the H —}—)

angle of the both axes as —JJ
shown in Fig.2 and 3. ~—

(i) Measurement should be made @Z
, as shown in Fig.2, of the side (a)
face of the shaft coupling with Fig. 3

a dial gauge fixed on the shaft

coupling of the motor side and measure to be obtained is the
difference between the maximum and minimum values of the
readings on the fixed axis after a single rotation. Adjustment
should be made so that the measure is within 0.08mm.

(i) Measurement should be made, as shown in Fig.3 (a), of the
end face of the shaft coupling, and adjustment should be
made so that the difference between the maximum and
minimum values is within 0.15mm.

(Caution)

Such a centering method as shown in Fig.3 (b) (with a
scale) should be employed only at intermediate and regular
inspections. For inspection after installation and pipe
arrangement, the dial-gauge method is preferable.



b. Check the direction of the motor rotation.
c. Fit the shaft-coupling bolts.

d. Rotate manually and see smoothness.
e. After centering, insert the knock-pin.

2.3.2 V-belt Drive

As shown in Fig.4, apply a scale to the end face of the
V-pulleys and eliminate vertical and horizontal discrepancies.
(The scale should be applied obliquely.)
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Fig. 4

a. Most proper tension of the V-belt will be obtained when it is
Loosened up to the maximum before getting to slip on the
pulleys.

(i) As for a V-belt of general use (A, B, C....type), refer to

Fig.5 to obtain its proper tension easily.

At the proper tension, the belt is
flexible up to an amplitude equivalent
to the height of the belt when

perpendicularly pressed at the middle
of the span.




(il) To obtain the proper tension of the belt, adjust it so that its
deflection ¢=0.016 x L (mm) is between the maximum and
the minimum of the load values mentioned in Table 1 when
it is perpendicularly loaded at the middle of span (distance
between the contact points of the belt and the pulleys).

TABLE-1

The load Values on Belt Tension

(W kg)

Min. of the Max. of the

Type Load values | Load values
A 1.0 1,3
B 1.8 2.5
C 4.0 55
Fig. 6 D 8.0 10.0
E 12.0 15.0

b. After adjusting the axes, check the tension of the V-belt once
more in the manner as described in a-I or a-ii.
c. Then, tighten the motor-fixing blots.

2.4 Operation

Prior to initial operation after installation, check to see
Whether the pipe is completely arranged and the fixing bolts are
Sufficiently tightened. At the beginning sage of operation after
reassembly, ascertain that temperature, vibration and operation
should do not differ from those before disassembly.

2.4.1 Preparations of Operation
a. Seethe bolts and nuts of the joint and coupling parts are
not loose.
b. Ascertain the direction of the pump rotation.
The rotation should be, when viewed from the driving-
Shaft side:
(i) To transfer liquid from the pump-stand side, counter-
clockwise.
(if) For transference from the end-piece side, clockwise.



c. Make sure that the pump can turn smooth by hand.

d. Generally speaking, start of the pump having a rubber
stator is somewhat heavy since a slight interference is
given to the part fitting the rotor. In handling, please note:

(i) Before the start switch is turned ON, feed water with the
accessory funnel, make manual rotation four or five times,
and thus moisten between the rotor and the stator without
fail.

e. Fully open the valves in the suction and discharge sides.
f. See the pressure-gauge or purge cock or valve is open.

2.4.2 Operation

a. Before setting the motor in regular operation, repeat switch-
ON and OFF one or two times to see that there is no
Abnormality in the rotating direction, operation sound,
Vibration and starting current.

b. To prevent heat-up or seizure of the stator (rubber),
continue feeding water with the funnel even after the
start of operation until the pump begins to lift up liquid.

c. When liquid comes out of the air vent, close the vent,
Stop feeding water and set the pump in operation.

d. Operation will be made very smooth without noise when
the pump is in good condition. If there occurs any noise
from the pump or abnormal oscillation of the pointer in
the pressure gauge, stoop immediately and examine the

pump.
2.4.3 Stoppage

After the motor stops, close the valves in the suction
and discharge sides. In the case of long-time shutdown of
operation, the inside of the pump should be cleaned sufficiently,
provided that there is any possibility of liquid-solute solidification
of fixture or that the pump is used for corrosive liquid. Upon
operation after such a long-period shutdown, see whether rust
has arisen on the metal parts.



2.5 Maintenance

For safety operation, it is necessary to ascertain from time to
time whether there is anything wrong in vibration and temperature
particularly around the rotating parts.

2.5.1 Cautions in Operation

a. In operation, keep the pump within the range of the plan
Specification.

b. Stop the pump immediately if there is any disorder in vibration,
operation sound, or indication of the pressure gauge or the
ampere meter.

c. Keep watch for the thermal rise of the bearings. If your hand
can be dept on the bearing bow, it is going well. Otherwise,
measure the heat with a thermometer. Its allowable temper-
ature is within the range of the room temperature added by
40°C or liquid temperature added by 20C.

d. In operation with tae pump-stand side as discharge room,
keep a small amount of liquid unceasingly passing out of
the gland part. In case the pump-stand side is used as
suction room, on the contrary, see there is no disorder
in the oscillation of the gauge pointer nor air mixture in
the discharge liquid. Otherwise, air is being drawn from
the gland part. If the packings are excessively tight,
overheat or overload may be liable to occur.

e. Fully open the suction and discharge valves in operation.

f. Never set the pump in lost operation, or seizure may take
place.

2.5.2 Other Cautions

a. Jointed portions (Rod, Pin, Drive shaft, “O” Ring) shall be
Wear off occasionally with liquid. Therefore, overhauls and
Inspections are required in every 2500 hrs.

Then, fill up grease to joint portions, when you reassemble.



RECOMMENDED GREASE
Good quality Lithium Soap Grease mixed with Molybdate
Bisulphide (M0S2).

* Kyodo Yushi MOLYLEX No.2
* Showa Sekiyu SUNLIGHT TB-2
* Nippon Sekiyu MOLYTEX No.2

b. If operation of the pump used for corrosive liquid is shut down

for a long period of time, disassemble it and clean inside to
prevent rust and, thus, it can be started without trouble after
even such cease of operation.

. The stator and the rotor should be considered as expend-
ables. Although their lives largely depends upon the nature
of liquid being handled, keep at least each one stator and
rotor in reserve. The rubber stator should be kept from
deterioration.

. Fill up grease constantly as follows for pups which are fixed
with grease-nipples or grease cups to the portion of bearings
and sealings (Gland-packing or oil seal).

Lubrication portion
Recommended
Radial bearing Shaft seal Brand Of Grease
201 501 or 502
) 144, |¥ Mitsubishi Sekiyu
Model No. |Supply term |Q’ty|Supply term|Q’ty I AMOND MULT
HNP-201 10g| PURPOSE No.2
* Shell
HNP-202 10 ALBANIA No.2
HNP-301 | *Using Shield 15 [|* Idemitsu Kosan
HNP-302 Bearing 15 EQZHNE CORONEX
HNP-401 Every 6 |15 |*Mobil
MOBLAX No.2
HNP-402 509 Months |15 |« Nippon Sekiyu
HNP-601 [*Every One |50 15 | MULTICNo.2
* Maruzen Sekiyu
HNP-602 Year |50 20 | swALLOW GREAS
HNP-801 50 20 | MAXNo.2
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2.5.3 Regular Inspection
Inspection should be made at regular intervals as described
In Table 2. Please be advised to make up your own rule proper for
actual states and conditions such as equipment method and loca-
tion of the pump as well as nature of the liquid being handled, since
the frequency of inspections should be largely varied in accordance

with slurry or sludge dissolution in liquid or liquid viscosity.

TABEL-2

Parts

Instruction

Period

Three
months

A year or
8,000 hrs.

Two years

or

20,000 hrs

Ball and
roller
bearings

O Grease sealed state.

O See if balls of beavings are not
separated from inner and outer
orbit planes.  If this part is
deformed, replace bearings.

O

Driving
shaft

0oCheck there is neither deflection
nor slide way abrasion.

Gland
packings

O Examine fitting state of packings
and leakage. If leakage is large,
replace.

Qil
Seals
And “0”
rings

O See there is no flaw on the
surface and check hardening
state Replace if deformed.

Rotor

O Check there is neither deflection
nor surface abrasion.
Replace if there is any defect.

Stator

O See abrasion and gardening
state. Renew if there is any defect.

Shatft-
coupling
bolts and

rubber

O Check abrasion and, if any
defect is discovered, renew.

ring

Remark: “period” in Table 2 means operation time.
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2.6 Disassemble

For disassembly of the pump, clean the work site and
Prepare a space for arrangement of removed parts. Before pro-
Ceding to, and even during disassembly, you should be fully
Informed of the structure by reference to the Assembly Sectional
Drawing so as to ensure complete reassembly.

2.6.1 Disassembly Procedure
In disassembly, follow the below-described instructions:

a. Remove the nuts from the stud bolts for the end piece and then
the stator from the pump stand.

b. Take off the pin-clamp screw with a driver and move the sleeve

(A) over the distance equivalent to the diameter of the pin.

c. Pull off the pin packing and the pin itself.

d. Remove the rotor and the coupling rod keeping in joint.

e. To disassemble the joint of the rotor and the coupling rod, Take
of the snap ring and the sleeve (B) and, then, pull off the pin.

f. To decompose the set of the driving shatft, the pump stand, the
bearing case and the ball bearings:

(i) Take off the clamp bolts from the bearing cover.

(i) Remove the clamp bolts from the bearing case, insert it into the
push-bolt hole for disassembly use and turn it. And, the driving
shaft can be removed, still fitted with the bearings.

(i) Then, take off the bearing nut, (pull off) the lock washer; and a

bearing in the nut side can be removed and another one, also
in joint with the ring (B).
g. Remove by loOsening the packing tap bolts.
h. Take off the gland packings.
I. Take off the oil seals and the “0"-fings furnished in various parts.
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2.6.2 Cautions in Disassembly

In disassembly, follow these cautions:

a. For breakup of the fit parts and faces, use the tap bolts or a
wooden hammer to prevent flaw in the worked faces.

b. In removing the rotating member, be careful not to hurt the
Worked faces.

c. Take care not to bend slender parts such as shaft and rotor.

d. Arrange the parts in regular order on paper or cloth with care
and cover then to prevent dust.

e. Put proper identification marks on parts before disassembly
to avoid error in reassembly.

f. Inremoving and oil seal, apply a metal piece to hit lightly on
It on al the circumference so that its lip may be prevented
From damage.

2.7 Reassembly

The disassembly process should be reversed of reassembly.
The pump should be integrated in the exactly reverse order of
disassembly. In this work, do not damage any part by hitting
severely and do not fail to supply oil to the lubrication parts before
assembly.

2.7.1 Reassembly Procedure
Refer to 2.6.1 Disassembly Procedure.

2.7.2 Cautions in Reassembly
In reassembly, be sure to follow the cautions:
a. Clean up the metal parts in wash oil. Remedy if there is any flaw.
b. Before proceeding to overall integration, assemble the parts and
fittings into component sets according to the identification
marks.

13



c. The gland packings should be packed on by one in regular order
Up to the required position, by pressing lightly with the glands,
so that their sectional sides locate at angular intervals of 90-180
C. Otherwise, the pump may be excessively loaded to increase
pumping loss and to shorten the lives of the packings.

d. Do not fix the bolts unsymmetrically.

e. After completion of assembly, turn the pump by hand and see
smoothness.

f. To check the axis, refer to 2.3 Connection with Motor.

14



3. Trouble Shooting

Take countermeasures immediately for trouble and damages.
The descriptions in Table 3 are itemized by kind of trouble and
damages.

TABLE-3
Trouble Possible Cause Possible Remedy
O Motor trouble. O Remedy motor.
O Fusing or wire breakage. |0 Replace fuse or remedy
Pump does no wire.
operate. O Suction or discharge O Remove clogs.
ports is clogged.
O The pump is clogged with |[© Remove clogs, and clean
foreign substances. with pump.
O Insufficient air extraction |0 Open air vent cock.
air is being drawn. o Check suction system and
gland packings and fix the
Liquid does latter tight.
not come out. |0 Pump is not filled with o Enter liquid once more.
liquid. O Open valves.
O Valves are no open. O Set in regular rotation.
O Reverse rotation
O Air is being drawn. O Check suction system and
packings and fix the latter
more tight.
_‘g © Number of rotations are |0 See whether power voltage
e decreased. and frequency are as
g described on instruction
g Capacity and plate and whether reduction
g |pressure are ratio is proper.
o |not developed |0 Suction pipe or filter is o Clean.
% as pescribed. clogged.
o O Liquid solute is solidified |© Remove rotor and clean
and fixed within pump. inside of pump.
O Excessively high suction |© Remove rotor and clean
pressure. inside of pump.
O Rotor or stator has worn |0 Adjust to Plan Specifica-
down. tion.
O Meter is out of order. O Renew rotor or stator.
O Renew.
Liquid has O Suction pipe is blocked |0 Adjust pipe.
come out in with air pockets.
beginning of |0 Air is being drawn. O Check suction system and
operation but gland packings and fix the
soon stopped. latter more tight.
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Trouble

Possible Cause

Possible Remedy

O Rotor and stator partis |0 Remove and clean rotor
clogged with foreign and stator, and replace if
substances. unusable.

O Gland packings are O Loosen or replace gland

Motor is over- | excessively tightened. packings.
loaded. O Shaft is bent. O Replace.

O Motor trouble. O Remedy.

O Defect of bearings. O Renew.

O Prescribed capacity is |0 Check viscocity, flow and
exceeded in operation. pressure of liquid, and ad-

just to Plan Specification.

2 O Insufficient lubrication oil |0 Supply lubrication oil
<« sufficiently.
D o Centering of motor and |© Centering, or adjustment of
© |Bearings are driving shatft is not V-belt to have proper
L |overheated. complete, or excessively| tension.
o high tension of belt.
£ O Shaft is bent. O Replace.
T O Wrong bearing O Readjust.

assembly.

o Centering of motor and |0 Centering.
driving shatft is not
complete.

O Bearings have worn down |O Replace.

O Pinin the shaft or rotor |© Replace pin or tighten

Pump is vibra-| side has worn, or pin cap| sufficiently pin cap screw
ring and emit- | screw or snap ring is or snap ring.
ting noise. loose.
O Foreign substances are |0 Remove foreign
drawn within pump. substances
and clean rotor and stator
O Wrong installation. part.
O Bent shatft. O Adjust installation.
O Replace.

= O Loose bearing clamp nut|o Tighten

< |Pump is vibra-| or packing gland,

% Ing and emit- |0 Cavitation has occurred. |© Adjust viscosity and pres-
o8 ting noise. sure to Plan Specification.
EO
T

Trouble may have occur due to other conditions in integration
of your Pump system. In this case, please inform us of:
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1. Type, serial number and purpose of the pump

2. Kind, viscosity, temperature, etc. of liquid

3. Suction pressure, location of the filter, number of meshes
and bents, etc. of the piping.

4. Assembly Sectional Drawing and Part Table

) (518) (8) (360) (o) (539 (119 (e

0l ?@?5@ 113 \ @ o) G0 i

IICDICIIN(
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533

Part No. |[Part Name Material JPart No. |Part Name |Material IPart No. |Part Name |[Material
SUS304 Gland Carbonized
001 Stator * 110 Pin Stainless 501 Ell(n a .omze
Steel Packing Fiber
FC200 SUS304 FC200
002 Pump Stand 112 Snap Ring | Stainless 504 Gland
Cast Iron} Steel Cast Iron
. FC200 SS400 . Nitric
003 End Piece cast Ironl 113 Sleeve (A) Mild Steel 515 Oil Seal Rubber
FC200 SUS304 Nitric
004 | Bearing Case 114 Sleeve (B) | Stainless 516 Oil Seal
Cast Iron] Rubber
Steel
. FC 200 . SS400 P Nitric
005 |Bearing Cover cast Ironl 150 Bearing Nut Mild Steel 530 O” Ring Rubber
101 Rot * 151 Lantern Ri SS400 531 “0" Ri Nitric
ot antem RNg | wild steel "9 | Rubber
Grease cup | SS400 Seat Nitric
*
102 Shatt 152 or Nipple | Mild Steel 532 Packing | Rubber
SUS304 SuUJ2 Nitric
103 | Connection Rod |Stainless] 201 Bearing Bearing 533 “O” Ring Rubb
Steel Steel ubber
S50C SuUJ2
104 Key Carbon 202 Bearing Bearing
Steel Steel

* Quality of material is variable according to the nature of liquid and purpose

of the pump.
Standard materials

Body in contact Rot Stat Body in contact Rot Stat
With liquid otor ator With liquid otor ator
Fcoop | HeatTreated | NBR (Nitric Rubber) | | 50513 sCS14 | SUS316,5US630 NR

Alloy Steel L
oy Stee NR (Nitric Rubber) Stainless Steel |Stainless Steel and NBR
Cast Iron < _SU8304 CSM (HYPALON) and others others
tainless Steel And others
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