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PREFACE

The operation manual provides explanations of the structure, action
and andling of TAIKO ROTARY BLOWER in order that the blower will
satisfy the blower will satisfy the user by functioning without trouble
for long owing to the latest technic which gives birth to this machine.

Naturally, the performance and life, as well as causes of troubles,
depe and on the design, materials and the manufacturing technic
themselves, while the importance of daily handling and maintenance
cannot be neglected.

Therefore, the user is requested to make the most of the ROTARY
BLOWER by making this manual the best friend for the handing of
the blower and, also, studying this manual carefully.

As the explanation in this manual is described mainly on the TAIKO
ROTARY BLOWER of the Standard Type, some differences will be
seen for ROTAARY blowers for special gas and of the special speci-
fications. For those types of equipments, please read this manual by
omitting unnecessary parts.

Also, please be so kind to accept brief wording in this manual.
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Chapter 1. Structure and function of parts

1-1 General

This blower forces inhaled gas by two impellers, which are of
cycloidal profile and rotate smoothly in a casing providing predeter-
mined clearance therebetween. Mechanism of the blower is arrang-
ed n such a way as inhaled gas to be forced is pressurized against
the pressure of the gas at the discharging outlet when the inhaled
gas reaches the discharging outlet, and the structure is such that oil
cannot be mixed to the gas to be discharged. Power from a motor is
transmitted to a driven shaft by V-pulleys or a coupling device and,
then , to a driven shaft through a pilot gearing.

1-2 Structure
1-2-1 Impeller

The implellers are made from high-class cast iron machined by
using a profining system of a specialized machine tool. The impellers
and shafts are well balanced dynamically owing to the dynamic ba-
lance teat executed after they are engaged with each other by shrin-
kage fit.

1-2-2 Pilot gear

The pilot gear is the most important parts of the ROTARY BLO-
WER and its material is special face-hardened steel which has enou-
gh strength owing to hardening process by heat treatment given after
cementation process. Surfaces of teethe of the gears polished
ay an efficient teeth polishing machine after the hardening process.
The profile of tooth is so designed that teeth have enough strength
and engage within a sealed oil containing case,and the displacement
of impellers caused by abrasion of the teethe can be corrected by



adjusting an adjustable gear. The adjustable gear should not be
separated from a gear inner at the time of disassembling the blower
with the aim other than adjustment of the gears. Usually, a solid gear is
fixed to the drive shatt.

1-2-3 Bearings

In compact models, solid ball bearings and roller bearings are
used. In largedr models, roller bearings with large loading capacity ate
used and ends of the gear shafts ate supported by ball bearings.
The gear ate chosen to be able to provide the predetermined clear-
ances between the gears and rotors accurately and ate able to with-
stand high speed, heavy load operation. With this object, the bearings
of this blower are of the high-class, special clearance of JIS Standard.

1-2-4 Shaft sealing unit

A shaft sealing unit of this blower consists of double oil cutting
device and labyrinth seal and are of structure which prevent oil in the
gear case and the bearings from penetrating into the casing.

1-2-5 QOil level gauge

An oil level gauge is mounted on the gear case and the bearing
cover of the driving side.
Oil should be supplied as the oil level will remain between two red lines
of the oil level gauge. If the oil level is too high, it cause an
abnormal increase in temperature. And, if it is too low, it cause sinsu-
fficient lubrication. As both of the above phenomena lead to damage of
the gears and the bearings, the oil should be fed to the determ
ined level while the blower is out of operation. The oil in the gear case
lubricates the bearing by being splashed to it by the rotation of
the gear.
The bearings in the driving side are lubricated by the oil bath method
(by the rotation of splasher).



Chapter 2. Installation; Piping

2-1 Location

(1) The blower should be installed in a building and where is well
ighted and gas little dust. When it has to be installed outdoors,
enough care should be paid to the motor, V-belt etc.

(2) Enough space should be provided around the blower for easy
and sure disassembling and re-assembling and satisfactory daily
inspection.

2-2 Foundation work

(1) Concrete of the foundation must have enough supporting area
king the weight of the blower and the resistance of the ground into
consideration, since, if the ground is not strong enough, the foun-
dation may sink or be inclined. Preferred composition of the con-
cretes is, cement:1, Sand:2, Gravel:4.

(2) Holes for the foundation bolts should be provided in the concrete
foundation with ample rooms and the surface should be made
smooth as much as possible.

(3) Installation of the blower should be started only after the concrete
gets hardened will.

2-3 Installation

(1) The blower should be installed in a horinzontal plane and center-
ing must be done with accuracy.

(2) Place the blower on the foundation and insert metal wedges bet
ween the surface of the foundation and the base of the blower in
order or support the base evenly and to deep the bed in a horiz-
ontal plane thereby providing the clearance etween the bed and
the surface of the foundation for pouring cement mortar.



(3) Insert the foundation bolts into the predetermined places in the
bed and let the bolts hang in the holes for the bolts, with the nut
sscrewed at the top of the bolts. Insert metal edges suitably to
sup port the bed correctly, as the bed may be distorted.

(4) The bed must be set in a horizontal plane and the maximum allo
wance is about 0.5mm per Im for the machined surface of the blo-
wer. Check this by using a water level.

(5) Then, pour the cement mortar consisting of one part of cement
and two parts of sand into the clearance under the bed and the
holes for the foundation bolts, and let the cement harden leaving
it as it is for few days. Screw the muts of the foundation bolts after
the mortar gets hardened. nuts should be screwed evenly to avo-
id unbalanced screwing.

2-4 Piping work

2-4-1 Nain piping

(1) Clean an inlet pipe and a discharge pipe, and remove rust, for
eign substances and dust. Mount a Strainer, which has sufficient
capacity, to the inhaling side.

(2) Piping must have their own supports not to give load to the main-
body of the blower.

(3) An escape valve for the discharging side must be mounted gorin
zontaly. If a silencer is included, place it therebehind.

(4) If a silencer is mounted on the discharging side, place it near the
discharging outlet of the blower as much as possible.

2-4-2 Piping for cooling water

In larger models up from RD-type, a pipe for cooling water is ne-
cessary to cool the gear case, and the inner cooler of water type is
provided for double-stage blower.



2-5 Fitting V-belt

(1) The best condition of V-belt is such that the V-belt is fitted as loo-
se as possible without causing slip of the belt. As the belt stretch-
es much at the early stage of operation,inspect the V-belt as often
as possible.

(2) If the belt is too tight, life of the belt will be shortened, and, if the

belt is lossened, power consumption will be increased caused by
slip of the belt, Therefore pay attention to keep the belt tensioned
suitably.
Adjust the tension of the belt as the lower part of the belt slacken-
ess slightly after operation for a few minutes, and, when the dista-
nce between the shafts is extremely short, the belt should be adj-
usted rather tight.
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To obtain the proper tension of the belt, adjust it so that its de
dlection=0.016X 1(mm) is between the maximum and the minim-
um of the lowd values mentioned in following table when it is per-
pendicularly loaded at the middle of span(distance between the
contract points of the belt and the pulleys).

(W)KG
TYPE | A B C D | 3V | 5V | 8V

MIN 1.0 1,8 4.0 8.0 2.5 7.8 | 21.6
MAX. 1.3 2.5 55 | 10.0 | 3.7 | 104 | 27.6

After adjusting the axes,operate for 10 days and check the ension
of the V-belt once more in the same manner as described above.
Then, tighten the motor-fixing bolts.

(3) A cover for the V-belt must be provided, but, pay attention for
ventilation as the heat accumulates and, therefore, life of the V-
belt will be shortened, if the cover is sealed completely.

(4) When replacing belts, replace all the belts at the same occasion.
If new and old belts are used together, the load concentrates on
The new belt thereby causing slip and breakage of the same.

(5) Do not apply and belt wax to the pulleys and the belts.

2-6 Centering of coupling
Use a dial gauge for centering the couplings. Make centering
with the maximum allowance of about 0.02mm.
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If a dial gauge is not available, use a key for centering.

Good Bad

Chapter 3 Operation

3-1 Preparation before operation

(1) Remove dust and powder of cement inside and around the
blower not to be mixed into oil.

(2) Check if the joints of the inhaling and discharging piping are all
closed. Check, also, if the supports for the piping are complete
and the piping for the cooling water.

(3) Clean the inside of the piping lest slage from welding and/or
pieces of iron should remain.



(4) Pour lubrication oil up to the upper red line of the oil level gauge.
If the oil is not enough, it causes seizure, and, if the oil is too much
, the temperature rises thereby causing damage to the gears and
other parts.
Do not feed oil during the blower operates. It is very difficult to
pour accurately, because the level of the oll fluctuates , At the
early stage of operation, as the oil tends to be mixed with dust,
change the oil after one week, and, then, change it for the second
time after one month. Thereafter, change the oil in the gear case
and the bearing cover of the driving side every 3~6 months. In the
large models up from RF-type, lubrication will be executed by oil
bathe method, and, therefore, maintenance will be effected easily
if the oil is changed at the same time as the lubrication oil in the
gear case.

(5) Confirm that there is nothing wrong by rotation by hand in the
normal direction.

3-2 Trial run

(1) Open the valve of discharging side, and turn the switch on in un-
loased condition of the blower, and, then, confirm the direction of
rotation.

(2) Let the blower run unloased for 20 to 30 minutes to confirm if
there is any abnormal vibration or generation of heat. If any disor-
der is observed, stop the operation instantly and check the cause
of the disorder. Causes of most troubles are incorrect installation
or incorrect centering. Sometimes, inappropriate oil level causes
trouble.

(3) Then, operate under normal load for two the three hours watch-
ing temperature and vibration of each patrt.
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(5) Watch the indication of and ampere meter during the operation
carefully, and, if any disorder is observed, stop the blower instantly

, and investigate cause of the trouble. Most common cause is the
impeller and the side cover. Those blowers assembled in the ma-
nufacturer’s factory are already operated with the object of a dap-
tation, but, pay enough attention , if the blower is disassembled
and, then, reassembled at the plae of installation.

3-3 Cautions for operating

(1) While the blower runs, watch temperature of the bearings, temper-
ature of the lubricating oil, indication of the ampere meter and the
cooling water.

(2) Periodical inspection Please refer Chapter 2, ltem 4-2, regarding
the periodical inspection.

3-4 Lubrication oil
For lubrication, use high-class lubrication oil, which is made from

well redined petroleum products containing antioxidant, rust preven-
tive, defoaming agent and extreme-pressure additive (Do not use
those which cotain water, Sulphide, resin or tar).
Turbine oils (#180-#140) on the market satisfy the above requireme-
nts and those of the following trade names are recommended as the
lubrication oils for the gears and the bearings.
*Lubricting Oil : Daphne Mechanic Oil #150

(Idemitsu Kosan Kabushiki Kaisha)

KYOSEK PATAS # 150 (Kyodo Sekiyu K. K.)
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Chapter 4 Maintenance

4-1 Maintenance in general

(1) Temperature of the casing usually rises substantially during oper-
ation in proportion to the ratio of compression due to the heat gen-
erated by compression, but, if the temperature rises partially and
thepaint on the outer surface is burned, it is due to generation of
heat caused b contact between the impeller and the casing or the
inhaled foreign substance, In this case, stop operation and inves-
tigate the cause of trouble. After peration for a long period, the
temperature ineases compared to the earlier stage of the operation
due to ackflow, to inhaling side, of large amount of gas to be schar-
ged doe to the increased clearance because of the rust on the im-
pellers and the casing. In this case,as discharging capacity natura-
lly decreases,stop the operation and gauge the clearance and take
necessary correcting insert the be procedures.

(2) As the occurrence of trouble can be detected by watching temper-
ature, vibration and sound of the bearing, always, pay enough
attention for daily inspection.

(3) As the contact between the impellers, and the impeller and the
asing can be detected by examining the soung with a hoscope,
apply occasional inspection with stethoscope.

(4) Whenever the blower is out of operation, drain the cooling water.
Otherwise, the jacket may be damaged by the freezing of the water
In a cold winter district.

4-2 Periodical inspection
(A) Daily inspection
(1) Checking the oil level gauge.
Excess or shortage of lubricating oil causes damage on the
Gears and the bearings.
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(2) Checking temperature of the bearing case.
The temperature can be checked by a suitable thermometer, but
the surface thermometer can be used conveniently for this pur-
pose.

(3) Checking inhaling and discharging pressure.

Normal operation of the blower can be confirmed by checking
The inhaling and discharging pressure.
(4) Checking load on the motor.
As increase in load on the motor is the symptom of some kind
Of disorder, pay enough attention to it.
(B) Monthly inspection
Checking tention of the V-belt.
(C) Trimonthly inspection
Change the lubricating oil in the gear case.
(D) Semi-annual inspection
(1) Change lubricating oil in the bearing case of the driving side.
(2) Check the support of the piping.
(E) Yearly inspection
(1) Check the oil seal.
(2) Check the impellers and the inside of the casing .
Remove the piping in the inhaling side and check the impellers
And the inside of the casing.
(3) Checking the gears.
Remover the gear case and check the gears.
In case of stopping the blower for long period. Rotates the blower by
Hand once a week.

4-3 Disassembling

(A) Cautions for disassembling
(1) Put counter marks on all jointing parts and fittings.
(2) Pay special care not to break packings in the joint.
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(3) Measure the thickness of all packings instantly after disassem-
bling.

(4) Keep all the disassembled parts from dust.
Especially, pay much attention to the bearings.

(B) Order of disassembling

(1) Remove all the attachments from the blower unit.

(2) Draw out the oil from the gear case.
Check if the oil contains foreign substances.

(3) Remove the pulley or the coupling.

(4) Removing the gears.
After the gear case is removed, release a lock nut and a washer
thereof.As the gears and the shaft are engaged by tapered fitting
, remove the gear by using a gear puller or a tap for removing
provided on the gear.
Do not remove a knock-pin of the adjustable gear except when
adjusting the clearance.

(5) Removing the bearing case.
Remove the bearing cover. Then, remove the snap ring also, if
The same is provided on the bearing case in the gear side.
As the pushing taps are provided on the bearing case, draw ut
The bearing case by using the bolts for fixing the bearing case.
In larger models up from RE-type, bearings are mounted on the
Gear case.
Check the oil seal after the bearing cover is removed.

(6) Side covers on the ends of the casing can be removed easily.
If the side covers are removed, only the impellers and the shatft
Remain in the casing.
As bearings, sleeves and inner races still remain attached to the
shaft, pay attention not to damage them when taking out the
impellers.
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(7) Removing the bearing sleeves and the bearing inner races.
Though the bearing sleeves and bearing inner races are fitted
Tight to the shaft, do not apply much force, as they can be
Removed by heating slightly (under 100 C).

4-4 Reassembling
4-4-1 Cautions for reassembling

(1) Check if there is any part damaged during disassembling pro-
Cess.

As damage in the fitting gives great adverse effect, check it
carefully.
If any damage is observed, repair or replacement is required.

(2) Clean the bearings with light oil, and, then, apply lubricating
oil to them. When handling the bearings, keep, tools, hands
etc. clean.

(3) Remove dust from the fitting parts with new waste cioth, and,
then, apply lubricating oil to those parts. If tightly fitted parts
bear rust on them, disassembling thereof becomes difficult,
and the fitted parts on the key and the shaft may bite each
other. Application of molybdenum bisulfide is recommended.
As the reassembling is more difficult than disassembling, pay
Enough care for reassembling.

4-2-2 Thickness of each packing

If any packing is torn or lost, use a packing of the same thickness
As those measured at the time of disassembling. As the thickness of
The packing between the casing and the side cover give influence to
The clearance in regard to the impellers, special care is required for
Those packings.
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4-4-3 Assembling order

(1) Fix the side cover in the driving side to the casing.

(2) Insert the impellers into the casing from the gear side.

(3) Mount the bearings together with the bearing case.

Confirm the counter marks put when disassembling. Do not forget to
put a packing on the back of the bearing case. The thickness of the
packing must be same as those measured before disassembling.
Clearances besie the impellers are determined by the packing attach-
ed to the back of the bearing case at the fixed side. Insert the bearing
washers,and lock them by nuts. Then, bend the tongues of the washer
to prevent rotation thereof. Measure the clearance on the impeller side
with a thickness gauge. Standard clearance table is shown hereunder
for the reference. But, the width of the clearance may be modified to
satisfy the required specifications in accordance with the rated discha-
rging pressure. Apply enough oil to the bearings before assembling.

(4) Assembling gears
Insert the key into the gear, at first. The key cannot by inserted
after the gear is attached to the shaft. Apply molybdenum bisulfide
or grease of high viscosity to the sides of the key.

Mount a washer and a lock nut, and set them same as in the case
of the bearings. Check if all nuts are well tightened, before moun-
ting the gear case. In larger models up from RE-type, the gearing
is included in the included in the gear case.Assemble it in the
same way.

(5) Assemble the bearing cover according to the counter marks put
when disassembled. If there is any mistake, it cannot be assembl-
ed.

(6) Mount the pulleys and the couplings.Now, assembling is comple-

ted . Then, fix the blower on the bed, and center is, and, then,
pour the lubricating oil.
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Chapter 5 Causes of and remedy for troubles

Trouble & Symptom Cause Remedy
* Stuffed filter * Replace or clean
the filter

% Insufficient

* Increased
clearance

*x Increased loss of
Pressure in the

* Check and adjust
the clearance
* Check the difference

blowing of pressures between
piping inlet and outled
(Increased dis
Charging pressure)
* Contact of impellers * Increase the side
with the side covers clearance
* Excess lubricating * Check the oil level
oil in the gear case
* Increased ratio of * Check the inhaling and
compression Discharging pressures
* Overheat * Insufficient cooling * Check flow of water
In the ear case
* Contact of the * Increase the side
Impellers with the clearance
Side cover
* Displaced pilot gear * Correct the location
and/or impellers
* Incorrect assembling |* Reassemble
. * Abnormal increase * Check the cause of the
* Knocking

In pressure

* Damaged gear caused
caused by overload or
insufficient lubrication

Increase
* Replace the pilot gear

* Damage in the bearing
or the gears

* Breakage of the shagt

* Inadequate
lubricating oll
* Insufficient
lubricating oll
* Overload

* Change the lubricating
oil

* Supply the lubricating
oil

* Replace the shatft

18




