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Prefatory Note

KUBOTA TECHNICAL REPORT No.52

“For Earth, For Life” Kubota’s Engagement in SDGs
and Continuing Contributions

In the world that we live in, even in this day and age,
there are a great number of people who are suffering due
to not being able to access safe drinking water. From now
and into the future, the global population will continue to
increase, and as the population grows, so will the number
of issues for our society, including concerns over
insufficient supplies of food and energy. Under such
conditions, the MDGs (Millennium Development Goals)
that were formulated by the United Nations in 2001
established eight development goals to be achieved by
2015.

During this period, Kubota contributed to the economic
development of China and Southeast Asia through the
promotion of mechanization in the agricultural industry
in those nations, and we also made contributions to
prevent the spread of contagious and infectious diseases
through efforts to popularize the use of septic tanks.

Though various organizations and companies made
similar efforts, there are still issues, such as regional
disparities, that remain worldwide.

As a successor to MDGs, SDGs (Sustainable
Development Goals) were adopted at the 2015 United
Nations summit. The SDGs encompass 17 development
goals shared by the international community, including
“Zero Hunger,” “Clean Water and Sanitation,”
“Sustainable Cities and Communities,” and “Partnerships
for the Goals.”

We recognize that the direction of the SDGs is the
same direction that Kubota as a company is taking
through our brand statement of “For Earth, For Life”
and our mission of “contributing to the world in the areas
of food, water, and the environment.”

[Foodl
We have been contributing to the abundant and stable
production of food through the development and
expansion of various agricultural machinery since the
post-WWII era when food was still scarce in Japan.

[Water]
Since our founding in 1890, we developed Japan’s first
water pipes and valves in order to ensure public health,
and later came to make the common use of water and
sewer services a reality through the development of
items such as pumps and synthetic pipes. Also, we have
recently developed earthquake-resistant pipes,
contributing to the safe and secure supply of water.

[Environment]

In addition to sludge treatment equipment, incinerators,
and melting furnaces, we have developed engines and
various construction equipment that work to
continuously reduce environmental burden in line with
strict emission regulations from various countries,
contributing to sustainable and resilient urban
infrastructure development.

As a promoter of globalization, Kubota has established
development and production bases in the North
American, European, and Asian markets, and works in
cooperation with locals to provide products and services
that contribute to their lives.

We have also quickly responded to unexpected threats
such as natural disasters and other calamities. For the
Great East Japan Earthquake and Thailand’s Great
Flood that occurred six months later, our drainage
pumps contributed to the recovery of infrastructure. Our
compact construction machines, which are made for work
in urban areas, were also active in disaster recovery
efforts for last year’s flood in West Japan.

Also, we completed work on industrial waste treatment
in Teshima, Kagawa Prefecture, greatly contributing to
environmental restoration. Currently, we are using the
melting technology and know-how that we have
cultivated at our company to engage in efforts to reduce
the volume of contaminated waste in the town of Futaba,
Fukushima Prefecture.

In recent years, we have also put our efforts into the
realization of “smart agriculture” and “smart
infrastructure.” To achieve this, we have invested in and
are promoting advanced ICT/IoT technology and robot
technology, but at the foundation of this is “continuing to
support the future of earth and mankind.”

Therefore, we have decided to make this 52nd issue of
the Kubota Technical Report specially themed around
the topic of “Working on SDGs.” Kubota is making
efforts in many themes that contribute to SDGs through
our products, technology, and services. This includes
items that are deeply connected to SDGs, so we hope that
you read this report and deepen your understanding of
SDGs and Kubota’s efforts.
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Development of a Wheel Combine Harvester for China

URFE R ST D

Kubota developed a wheel combine harvester for China in
order to enter dry-field markets. There are two main
demands in the target area: a compact machine with high
mobility and a profitable machine with high efficiency. To
satisfy customer demands, we developed a unique layout
that makes the machine compact and improve operability.
Moreover we sped up grain unloading, developed a thresher
for wheat, and improved maintainability. The new machine
ensured high mobility suited to field conditions and road
conditions in the target area, and achieved high profitability
exceeding that of the local competitor. The development
technology in this product development is tied to
“productivity improvement of an agricultural machine and
an increase of the income”, and can contribute to the
eradication of poverty and hunger. Here we show the
technical development for high mobility, high efficiency and
high operation availability.

[Key Word]

Dry-field Markets, Wheel Combine Harvester, High
Mobility, High Efficiency, High Operation Availability,
Poverty and Hunger
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Development of an Agrochemical Applicator for Direct Seeding with Iron-coated Rice Seeds

M AERE AT D

The KUBOTA group has encouraged the spread of the
method of direct seeding of iron-coated rice seeds, which
meets the increasing demand for low-cost and labor-
saving in domestic rice cultivation. As a consequence of
the activity, the method has become prevalent among
large-scale farmers and the cultivated area has also been
expanding. However, the method had the problem that it
needed to apply insecticides and fungicides after seeding
because of the non-existence of a simultaneous
application technique of those agrochemicals for direct
rice seeding. In order to improve the labor-saving effect of
direct rice seeding, we newly developed a simultaneous
agrochemical applicator for direct rice seeding ahead of
our competitors, involving the agrochemical industry.
This paper describes our efforts in development.

[Key Word]
Direct Seeding with Iron-coated Rice Seeds, Labor
Saving, Agrochemical Applicator
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Research of the Performance in the Field of the Energy Saving Air Diffuser K-membrane Installed in Sewage Treatment Plants

BTS2 MR A

Kubota developed a low pressure loss membrane
diffuser (referred to as K-membrane) in order to reduce
energy consumption in sewage treatment plants.
K-membrane was adopted in 39 plans in Japan and
overseas. We investigated the performance of
K-membrane installed in sewage treatment plants and
confirmed K-membrane had long-term high performance.
We report the results in this paper. In addition,
K-membrane is exported to Southeast Asia and it
contributes to conservation of the water environment. We

also introduce some cases in the area.

[Key Word]
Low Pressure Loss Membrane Diffuser Energy Saving
Oxygen Transfer Efficiency Swing Reactor
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Fig. 2 Off-gas Measurement Method
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Fig. 3 Temporal Variation of Oxygen Transfer Efficiency
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Development of the MBR Control System for the North American Market
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Membrane Bioreactor (MBR) is a treatment method
suitable for the reuse of treated water. For SDGs to be
achieved, it is necessary to reduce the cost of the MBR
system in order to increase the availability of this
technology. Therefore, we aimed at cost saving by
establishing the MBR control method. In this development,
control specifications were decided based on findings on
MBR possessed by KUBOTA and by conducting
experiments. Then, the sustainability of membrane
filtration was demonstrated through testing in municipal
MBR systems with this control. In conclusion, we showed
that more efficient MBR processing is possible, and
accordingly, we succeeded in making a lower cost MBR
system that can be designed with 10% increase in flux and
up to 30% reduction in the air scour rate compared with
the MBR system without this MBR control system.

[Key Word]

MBR, KUBOTA Submerged Membrane Unit®, Control System,
Cost Saving
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Table 5 Comparison Test Conditions

HE RS AT L BRI AT LA
0.82 m/d 0.90 m/d
W NG 1.40 m/d 1.60 m/d
0.92 m/d 1.02 m/d
111,000 mg/L (10,300~ 11,200)
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Development of the Minimal Swing Radius Type Mini Backhoe RX-506 for the Japanese Market

BEREME TS — AR

E R M B/MER B ==/ H7R—RX-506l%. ERBELA The new minimal swing radius type mini backhoe
ZRHHQOAEREE)HIELIZITILETILFIOOHTH D, RX-506 which has been placed on the Japanese market
R TIFFEH/ TV DERKR(ER. 25, RinFE. /FXEH was developed as a new model to meet new emission
BEDZMAL . S A RBFIR ISk BFEM7 YT ITRLT. O regulations in Japan. This model was developed aiming
AT =T REHFTELAMEBEZEZE (. HEHOH at differentiation from the competitor's model by
U REEHBLTHEE T >z, OVRAF IO FIILE TR attaching added value that can maintain cost
EEDEE Q7OVMEEHOFHRERE COEFEMHERLER performance against an increase in the selling price due
Y4t nfiEE %= 5% (1 7=, to the new emission regulations, and retains the basic

performance of the current model which obtained a good
[F+—7—F] reputation. The following three points represent the
S=AYOR— B A XA BT RE—F, AIES A% added value of the RX-506. 1. KUBOTA original energy
2OV MR—RRNEL, DY ARADTFUR saving mode system. 2. New development of front

attachments. 3. Improvement of maintenance.

[Key Word]

Mini Backhoe, Emission Regulations, Energy Saving
Mode, Variable Gain Control

Routed the Front Hose Through the Front Inside, One

Side Maintenance
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1 RX-506 #1481
Fig. 1 Appearance of RX-506

&1 RX-506 EEHTT
Table 1 Specifications of the RX-506

FEHT BAfT HAE(E
HWHEE kg 5400
Ny B=E(1LFE) m’ 0.21
&R mm 5170
£5 mm 2540
20F mm 2000
=AEHISS mm 6420
AHEIRES mm 4065
RAHEHEIFZE mm 5730
I AYEHI A kN 36.5
S km/h 2.6
km/h 45

Tk BEITL—F + TLH0 + Fv/E
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Fig. 8 Front Hose Route(RX-505)
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Fig. 9 Front Hose Route(RX-506)
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Utilization of Waste Polyvinyl Chloride in the Volume Reduction of Radioactive Waste Using Melting Technology
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Kubota's melting technology has been utilized for the
recycling of various solid wastes, and it can also be
applied as a volume-reduction (Cs separation) technology
of radioactive waste by the addition of chloride. Since the
Fukushima nuclear accident, we have carried out
demonstration test as volume-reduction technology.
Calcium chloride has been used as chloride, but if waste
polyvinyl chloride (PVC) can be used, other effects can be
expected and the recycling of vinyl chloride will be
promoted. Therefore, in this report, melting plant test
was conducted using waste PVC, and it was
demonstrated that the Cs separation effect of waste PVC

was as high as that of calcium chloride.
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Fig. 1 Conceptual Diagram of Cs Separation Using the Melting Technique
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Fig. 2 Picture Examples of Waste PVC (Pulverized Material)
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CaO|ALO,[FeO| Na | K | Cs | Cl | S [affE
%(dry) | %(dry) | %(dry) | %(dry) | %(dry) | %(dry) | %(dry) | %(dry)| —
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Fig. 3 Filled State of the Sample Fig. 4 Picture of an Electric Furnace
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Fig. 6 Flow of the Melting Test Plant
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Fig. 7 Structure of a Kubota Melting Furnace
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Table 5 Composition of Simulated Waste

I8 B |Si0,|CaO0|Al,0,|FeO| Na | K | Zn |Pb | CI | S |E&E
A %(dry) | %(dry) | %(dry) | %(dry) | %(dry) %(dry) %(dry) | %(dry) (%(dry) (%(dry) | —
66.0| 4.6 |16.8| 6.1 | 0.4 | 2.2 |0.016/0.003]0.09(0.21| 0.07
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Table 6 Composition of Waste PVC
Y HiEY
k4> |CaCO,| C H N (0) S Cl
mA 9%(dry) | %6(dry) | %(dry) | %(dry) | %(dry) | %(dry) | %(dry) | %(dry)
198 | 16.1 | 342 | 3.2 [<0.01| 9.0 | 0.08 | 338

IHHE

41

RMHFTERZ R

STl IM T FNE I T I = O S It



KUBOTA TECHNICAL REPORT No.52

RIC.ABELEETRT EBREEWICERIELE L
Ca(OH),58 %4, L<[HCaCl,i{ ZE & Ca(OH), X EDE A AM

R71 ToUrAREN
Table 7 Conditions of Plant Test
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fﬁ h&RY I AMEITH L THM, REEZEMEI(CHLT 137~145 | 141 | 140~146 | 145
% FNTRITRETESIEMNTREN =, Ff=. CaCl,RIMEH 33~54 | 45 | 21~83 | 53
gf TIREHRSHICEHRBELLEBONT—HE 00~00 | 00| 00~00 | 00
& LR RONI(EOH, BIEE FMEH TETIAN RSN = 118~133 | 124 | 98~138 | 118
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Fig. 8 Temperature Trend of Flue Gas [Waste PVC-added Condition]
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Fig. 10 Volatilization Ratio of Each Element in the Melting Furnace
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Table 9 Composition of Feed and Product
[Waste PVC-added Condition]

No.1 BF AR TOHCHEEE(O, 12%H2 8 {E)I1,860 ppm&Em > A B4 23 A )
Y3 o

TzsNo2 BF AOTHAKEEZL CTHCIDFFIBREEZIT>T BAY | RS54 | No.1BFIK
L\B7=8. No2 BF O TOHCEEREE26 ppml ZAE T L=, %(dry) 19.6 22.9 <0.1

BEEE DFRMIZE B A4S BB TFTDXNs JELS.) G 187 | 211 | 289
DR ESNI-C LS, RSSO R B U R ) 054 | 026 56

0,

DDXNsEEERIEL-. B1I=. S RERT . RHBTIL. ) g?z 0‘;‘;20 2?
BFCOE M RIS EIZ L ADXNsRE B EEITHiE A oT=AS, : : :

o X N . mg/ke(dry) 63 40 1,100 6
fitig ¥& H Ok 77 R DDXNsiR E(30.033 ng-TEQ/Nm’, BF K me/keldry) 1000 23 7800
DDXNsIEE(£0.066 ng-TEQ/g. 0033 ng-TEQ/gTHY. Fh %(dry) 6.0 34 123
hELE). [ELCARRIES ng-TEQ/g& +0 TESETH *No.1BFRMCal= DU TIE. No. IBFAO TAHREAIELT 2
2o BEEE AR ML TH, AERDERTH A BEH AR SRk CaCOABEL T\ S1=6. BLMEELE-TVS %
(2 A ZADEEAINZ L SE S FIH. BFCOE M RE LY
= - - = =10 BFHROMR [FEE RMEH] v

i 73\ RZ=. 22 n =5 :
BICFORAIRE, AR S OBIE S ML T X RERR Table 10 Properties of the Flue Gas [Waste PVC-added Condition] g%
BE
MEEEC BRIEE &R B
— i A
L P "o H L -mm L2 R No.iBFAD | No2BFHMO %
ﬂ ﬂ ll re-TH Mo’ HHREGR) Nm’/h 1,300 2,400 %
BEARBE © 201 142 )
el Mo BB o 0FEE = B
0.00029 0.068 0,033 [XL\CA 0,12% g/Nm’ 32 <0.002 ]
=g TEQ g rg-TEGQSg ng-TEQSg ﬂ:
SOx 0, 12% ppm 3 2 Iz
11 HEH R, ERMD DXNs J2FE NOx  0,12%  ppm 21 19 ?’;C
Fig. 11 DXNs Concentration of Flue Gas and Products HCI 0. 12% ppm 1860 26 35
[Waste PVC-added Condition] : i {;}g
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Development of the Compact Johkasou KRZ Type for Large Scale Facilities

ZEITE RiTIIL—T7

BB, TRKERENEZTDICEBENEDIATEY. The installation of Johkasou has spread mainly outside
oAy, fAwhR. I, AEEREORBELEEYH OB sewer areas, and domestic wastewater from large-scale
HEn D4 FHKIE, ZICFRPEHRIETSRAFUNE DK buildings such as condominiums, hospitals, factories and
ELAEEGI AL L) THIENEIN S, KEFEEEIE. B public facilities is mainly purified by FRP large-scale
AERNTHHI5008/EQEELHY . BRI F L, Sy Johkasou (For 51 people or more). Demand for large-scale
Y—EORBET7OTTLEXERBAZITO>TLS, BEMNEIL Johkasou totals about 1,500 cases / year in Japan, and it is
BIZERTIREGERO—DIZTAVNNIMELH D, AFET also developing in Southeast Asian countries such as
. EFE#ERIZEDONIBEEE#EFLI-LET. /R BE Vietnam, Myanmar etc. One of the biggest demands of
MEBYAA . RETRBELZE TS50 - KBS LETER customers is compactness. In this paper, we will report on
BRINEEBL-. RS EKRZE QBRI OWNTHRE T the development of the Kubota Johkasou KRZ type, which
FR achieved the industry's smallest model in medium- and

large-scale Johkasou with equalization tanks,
[F—7—FK) incorporating KUBOTA's proprietary technology,
i VNI BI R B . EFTUT maintaining the same performance as conventional

models.

[Key Word]

Johkasou, Downsizing, Energy Saving, Renewal,

Southeast Asia
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Fig. 1 Adopted KTZ Technology After the 1st Carrier Filter Tank.
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Development of the Swift-Tach Loader for BX80 Series Tractors for North America

bSO ZEMTE AR

The KUBOTA BX series tractor has the No. 1 share in
North America in the sub-compact tractor market (13-19
kW tractor market). In this paper, we describe the new
front loader equipped with KUBOTA original easy-
mounting mechanisms, which was developed for new BX
series tractors. In this market, because the ease of
mounting and dismounting of implements can be an
appeal point, we set "Mounting and dismounting without
getting off the tractor" as the development goal of the
new front loader. The new front loader has achieved this

goal by developing new mechanisms.

[Key Word]

BX Series Tractor, Front Loader, Mounting Mechanism,
Swift-Tach
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Fig. 4 Mounting Part of a KUBOTA Loader
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Table 2 Operating Procedure for the Mounting Part
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Development of the D1803-M-DI Diesel Engine (KET) for L-type Tractors in Thailand

Recently, customers in Thailand have demanded higher
power and lower fuel consumption more than ever due to
the expansion of the scale of farming and increase in fuel
costs. We have developed a new 1.8 L diesel engine which
can make it possible to both increase power density and
keep the compatibility of the current 1.7 L diesel engine
at a higher level. The motivation for this development is
to incorporate the needs of the market into a product
matching the special operations and conditions in
Thailand.

[Key Word]

KET, D1803-M-DI, Low Fuel Consumption, High Durability,
Low Friction
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1 HARIDCUVDITERT
Table 1 Specifications

Model D1803-M-DI
Combustion System Direct Injection (DI) System
No. of Cylinders 3
Bore X Stroke [mm] ¢ 87x%x102.4
Displacement [L] 1.826
Brake Horsepower
29.5/2700
Gross intermittent [kW/rpm] 9.5/
Dimensions [mm]
0 X492 X
(Length X Width X Height) 56 92x 636
Weight [kgl 151
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Development of Telematics for the Engineering Process

IO UBME S T B ER

As a global industrial engine manufacturer, KUBOTA
needs to develop engines that meet emissions regulations
in each market, and simultaneously remodel the
engineering process to provide a service to satisfy
customer demands carefully depending on their usage in
each application. An electronically controlled engine is
necessary with high functionality such as exhaust
emission control, although it requires integrated control
with the application, leading to a steady increase in the
number of check items compared with the case of a
mechanical engine. Moreover, timely collection of huge
real data from prototypes in field trials becomes more and
more important, which is difficult with the conventional
offline approach by engineers. To overcome these
problems, we have developed the telematics system
utilizing a wireless communication line, especially

focusing on the engineering process.

[Key Word]
Engineering Process for Applications, Data Analysis,
Telematics, Electronically Controlled Engin
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1) ISO:14230 Road vehicles — Diagnostic systems — Keyword Protocol 2000

2) 1S0:14229 Road vehicles — Diagnostic systems — Diagnostic services specification
3) 1S0:15765 Road vehicles — Diagnostic on Controller Area Network (CAN)
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Development of the NECS Manufacturing System
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In Japan large earthquakes occur frequently, so the
importance of having a water supply that is earthquake
resistant is well recognized. However, the popularization
of earthquake-resistant pipes has not progressed for
reasons such as budget cuts in water utilities. In this
situation Kubota marketed the "NECS: New Economic
Earthquake-resistant Ductile Iron Pipe (DIP)" for small
or medium-scale water supply entities. This time, in order
to provide NECS at a lower cost, we revolutionized the
production line. Concretely, we developed the ultimate
compact production line called "NECS manufacturing
system" for shortening the production lead time, reducing

the production costs and saving energy.

[Key Word]

Earthquake-resistant Ductile Iron Pipe, Compactification,
Shortening the Lead Time, Saving Energy
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Development of a New Mechanical Joint for Steel Pipe Piles and Steel Pipe Sheet Piles

T

Generally, steel pipe piles and steel pipe sheet piles are
connected to each other by welding and buried to the
bearing ground. Recently, mechanical joints have started
to become widely used as a method of connecting steel
pipe piles easily in a short time. A mechanical joint has
some advantages in addition to speedy connection but
since our conventional product is more expensive than
welding, it doesn’t meet the needs of our customers. Now,
Kubota has improved the material, manufacturing
method and structure of our conventional product to
develop a new model mechanical joint which has low costs
and meets the needs of customers. As a result of the
present development, Kubota has succeeded in obtaining
an order from overseas for mechanical joints for the first
time and made a great contribution to the spread of

mechanical joints.

[Key Word]

Pile Foundation, Steel Pipe Pile, Steel Pipe Sheet Pile,
Mechanical Joint, Press Bending, Annealing
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Development of a Surface and Submerged Vortex Preventing Technique in Pump Intake Sumps

KIRIEFRE—E

RE BTIEOERDOTISEROREICKY., KK Recently, with the development of urbanization and the
R Z (L ERECTREDHAANBRATEIESIZEY . Z0HE occurrence of the torrential downpours, a great deal of
KEEHEWET E=— A5 D, —HT. BEORAKED rainwater starts to flow into a drainage pump station in a

short time. And, there is a need for its drainage capacity to
increase. On the other hand, increasing the draining
capacity without changing the form and size of the

MR- BEEEATICRUTOHKELERT HE. KT
EOTHEBRBMERRRAR. KPRELEDENLH S, i

KIEWIAKFEIZBZENH T 50D L REEYERELTE existing suction sump means there is a risk that the
=M. CORMEILIZEOIEELAHEET S, EAOAO harmful surface and submerged vortices occur. As a
W BAREEE VNS HHEEDLEL . R TEATEE countermeasure, a splitter wall was installed in the past.
HIA1 B AT B S AIAH TS, But the problem was that this required a large amount of

construction costs and days. So, we began to pay attention

FWTEETLABRRCRERTEREL B OR to the technology which prevents a vortex just by the

DA HDRHREEMAT I REYIEVNS)DEFKIZDOL installation of a pump with a certain structure, because of

THET 5, the population decline and shortage of financial resources
in Japan.

[£—7—K) In this paper, we report on the development of an

RS R TSR AR, KB, AT original structure to attach to a pump in order to prevent

vortexes by using fundamental experiments and
numerical fluid simulation.

[Key Word]

Torrential Downpour, Flood Prevention, Surface Vortex,
Submerged Vortex, Vertical Mixed Flow Pump
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Development of a New Compact Air Handling Unit

ORFZER N HIRBAFEAD

These days, redevelopment building projects are
progressing, mainly in the metropolitan area, and the
demand for compact air handling unit for office buildings
and commercial buildings is growing steadily. Long life
and ease of maintenance etc. are required as part of
customers’ demand for air handling unit, and demand for
high rust prevention such as designation of the SUS of
frame material is particularly high. In this development,
by adopting aluminum with a composite coating on the
frame of the air conditioner, it is possible to increase the
rust prevention ability, reduce weight, and make it easier
for maintenance and renewal by adopting an assembly
type structure. Simultaneously with the development of a
new structure, we also worked to reduce the noise of plug
fans and improve the anti-condensation performance of
air handling unit, and the performance was also

improved.

[Key Word]

Air Handling Unit, Composite Coating, Aluminum, Rust
Prevention, Fan, Rectification Grid
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Fig. 1 Compact Air Handling Unit
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Improvement of Workability in the EX Method (Pipe Rehabilitation Method)

WORRTIVIR REEB A/ WIRITIVIR FRERIMTER

Currently, 470,000 km of sewer has been installed. In
sewer systems, aging of pipes and preparations for major
earthquakes are one of the important tasks for civic life.
Under such circumstances, a pipe rehabilitation method
that rebuilds a sewer pipe by non-digging is attracting
attention. In 2017, 605 km of sewer pipes are being rebuilt
in that way.

In this market, Kubota ChemiX sells the “EX method”
targeting the nominal diameter of 400 mm or less and
“the Danby construction method” targeting the nominal
diameter of 800 mm or more.

In this issue, we report on technical developments for
improving workability efficiency for expanding sales of
the “EX method”.

[Key Word]

Sewer System, Pipe Rehabilitation, Aging, Earthquake
Resistance Non-digging, Rigid PVC Pipe
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Development of a Leg Part Joint with a Fire-Spread Prevention Function

ORIV IR BAFEER

While the construction industry has suffered from
shortages of manpower and the accompanying rise in
personnel expenses, and the continued soaring of building
materials, securing human resources and improving
productivity are increasingly emphasized. In response to
these challenges in the building equipment market, the
Kubota Group introduced a special drainage fitting
“Shugokan” with a fire-spread prevention function that
allows safe and reliable piping of drainage stack pipes
and horizontal branch pipes with lightweight and
inexpensive PVC pipes, We have been working on solving
customer problems. In this paper, we report on the
development of a leg part joint with a fire-spread
prevention function with which piping on the lowest floor
including the horizontal main drainage pipe can be
installed using PVC pipes.

[Key Word]

Drain Pipe, Leg Part Joint, Fire Compartment, Thermal
Expansion Material
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Lid for Placing the Decorative Material on the Ground for Plastic Inspection Chambers [LK hat]
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