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Trend of rotary joint

In recent years, technological advances in industry have been
remarkable, reflecting the times of light, thin, short and small, all kinds of
equipment are being improved in performance, miniaturized and
extended in service life.

Rotary joints are also no exception, products that are safe and secure,
such as high performance, high function, durability and aseptic filling for
food machinery, are demanded, applications with severe use conditions
increase due to high performance of industrial machinery, It is getting
harder to deal with conventional rotary joints.

Our company have adequacy in designing, manufacturing, and model
selection of rotary joints for market needs and various applications
where strict conditions such as pressure, rotational speed, temperature,
etc. are required? Based on the following two perspectives, we are
approaching.

1. Design Approach: Structural design based on theory and calculation,
experiments, seal type,
Comprehensive setting with connection actual equipment.

2. Material approach: Develop superior seals that can withstand
overwhelming use conditions,
Appropriate selection of material based on fluid and index engineering.

Rotary joints using ceramics seal
About the new R23

The new type stainless steel R23 rotary joint is a semi-custom type
general-purpose rotary joint which adopts stainless steel as the housing
and other constituent metal parts based on R22, and combines solid type
ceramic silicon carbide SiC and special carbon, so that it can be used as a
conventional product Compared to the wear resistance, the wear
resistance was dramatically improved, the stable seal performance was
demonstrated for a long time, and in the high temperature type of HR, it
was possible to use it with steam.

It has high performance due to the combination of ceramics SiC silicon
carbide and stable dedicated carbon seal with unprecedented stable
sliding characteristics. Ceramics for mechanical use has been used for a
long time since its shape was simple, but SiC ceramics was expensive
and was not adopted except for special purpose.

However, with the advancement of ceramics processing technology and
the increase in production volume in recent years, the cost has been
reduced and our company incorporated silicon carbide SiC ceramics and
carbon graphite into general-purpose standard products ahead of other
companies We started production and sales of rotary joints.

On the Material of Ceramics

When classifying ceramics from the viewpoint of materials, most of them
can be roughly divided into oxide type and non-oxide type. Among these
materials, alumina, silicon carbide, chromium oxide, tungsten carbide, etc.
can be mentioned as materials that satisfy the function as a seal.

Alumina is very excellent for water use and has excellent wear
resistance even in the test results of our company but in recent years it
has the hardness second only to diamond, high thermal conductivity and
corrosion resistance, Silicon carbide SiC ceramics which has excellent
durability even for hot water and steam, which made it possible to keep
stable sliding characteristics for a long time, was adopted as the standard
specification for the new R23 from this time.

"For high speed"

Generally, for general-purpose rotary joints, it is considered to be for
high speed if it exceeds 1000 min! (1500 min! for small caliber). In high-
speed applications, there are many cases where fluids are mostly water
or air, compact and corrosion-resistant housings, and highly abrasion-
resistant sealing materials are adopted in many cases. In our company,
we are using SCS13 for the housing and SCS13 for the rotary shaft Both
SUS304 and stainless steel are adopted, and the seal ring adopts a
ceramic SiC silicon caarbide with high sliding characteristics.
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R37 "For high temperature thermal oil"
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Overall, at rotary joints, it is thought that it is for high temperature if it
exceeds 180C. As a high temperature fluid, there are many heat transfer
oils and I will explain the rotary joint for heating medium.

About the new model R37
There is a problem with lubrication in high temperature range, steel ball
bearing can not be used. Therefore, a rotary joint that employs carbon-
plain bearings is used.
At our company, we are selling types improved on the following points in
a new R37 series which is made of all stainless steel, such as housings
and rotary shafts.

1) Use a high grade product for heating medium as a mechanical seal material.

2) Since heat-transfer oil has low viscosity at high temperature and very high
penetrability, measures to raise the seal surface pressure have been devised.

3) Shield the seal from the atmosphere. (option)

"High temperature steam, for hot water"

EEDRSAT—PF L VI —TIE BEDRAF— L. FKICEIOZEM
BZETOBOHNEL O—FU—IaA VNI EDTIIFRCBEEEIFRA EIED.
CDRIFEAETHUTOHRN THLDESNTVET,

\EiEs JL—URTUVY

HERTVURARI7ZEN—RIC, —BYRZEMAR. ) \ AT —RIFHRER S
—RYY— VM ERAY DRICLDEMNSY A RINUIFHERZERL T
WET . X EAICLDY—VEEDENZENZ 55, R37ZN—RICLEH
58, Y—LDRENZEFS S B2+ INEEA T RALICERBHDET,

RAOBESIvHIRI—F1 VIR

O—%U—yasob

V—)VRBEHEICESIVIREBRN I—T VI U RIS ENEZE L
feO—5U—YaAVNC EBRNSEE CTH . EFIIAUERICRDEERS
TEANEIRETT,

RENZEDERYFIET ERRBICHRURENICTHA MO E L TVET,
RA0EUF WENELF DI T ERREF—EFEET. V—IVEZE
SZVIELIE25 A TH G0 FRADBREI O— AlFGAGH EUTERU.
AOFEY—VEDMEFME. RZHRD Y — UEBOEES G O RRICE
LCTW&ET,

FER@ TR Z e BIEVARICE K OR TEERIEEZ{TO T
V—)VEE TSIV AT HHEICKD. —) VR THAMDE EZSTNE T,

In recent dryers and calendars, high-pressure steam or hot water is
often heated by hot water, which is a very harsh condition for rotary
joints, and such applications are also being addressed in the following

No-greasing system Plain bearing

Based on the new type stainless steel R37, some improvements have been
made and high-grade spherical carbon seal material is adopted to absorb
displacement balance and achieve good results. In addition, in order to
suppress the increase in the sealing surface pressure due to pressure, there
is also a model adopting the shaft commutation method that reduces the
pressure receiving ratio of the seal while using R37 as a base.

R40 rotary joints with ceramics sprayed coating

It is a rotary joint which is coated with ceramics on the seal sliding surface
and subjected to special finishing treatment, it can be used for high speed
applications by the forced water cooling type even in the relatively high
temperature range.

Large size can also be manufactured, durability improves flying definitely
compared with conventional products. The R40 type has a new type with a
different structure and the same basic structure as the conventional product
and there are two types with the sealing surface made ceramics and the
adopted chromium oxide is used as a thermal spraying material and the
abrasion resistance , It is suitable for improving the sliding characteristics of
the seal part which must not leak.

For applications that can not satisfy performance with conventional
products, sealability and durability can be improved by making the sealing
surface ceramics without changing the shape, diameter, size, etc.
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R50 "For high pressure"
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In general, high-pressure rotary joints are often used for hydraulic pressure
and we will explain about hydraulic pressure.

Mechanical seal type

For example, in a pressure environment of 21MPa, a rotary joint that
enables a seal without allowing leakage by a high pressure type mechanical
seal often uses a seal made of a metallic material and has a specification of
35 MPa + 510min’.

Labyrinth seal system

Labyrinthine ring or piston ring is used for the seal, which is a rotary joint
that allows use up to the high speed range by letting the pressure of 21
MPa leak from the seal part by an appropriate amount. However, a drain
port is required, and the drain must be returned to the tank.

It is easy to make OW 50 type multi-tubular multiport, 70 MPa 35min’
6 ports, for high speed, 7 MPa 2000min? 4ports etc.
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1 What is a rotary joint

Rotary joint refers to a function as a connecting pipe so that a certain

fluid (assumed to be water) is to be put into rotating equipment, so
that water can enter into the equipment without spilling It was
thought to be fulfilled.

For example, suppose you need to rotate while pouring water into a
tal as shown in Figure A. Even if you try to insert with a hose from a
water pipe, it will be troubled where you put in. In such a situation, it
is understood that it should do as follows.

If you do as in figure B, water should go through the pipe into the
tal. What is worrisome is that as much as half of the water in the tal
is stopped, water will overflow from the inlet. In order to solve this
problem, a rotary joint is installed at the arrowed part in Figure C to
completely prevent water leakage. It is used not only for water but
also for leakage of all kinds of fluids such as steam, oil, air, gas,
gasoline and chemicals.

2 What is a swivel joint

A swivel joint is not used by rotating at high speed like a rotary
joint, but it is used when you want the pipe to be refracted by an
angle, or when you want to move it to an arbitrary position.

For example, it can be conveniently used by shaking such a faucet
faucet to the left and right and changing the place where the water
falls. It is made to prevent water from leaking while bending at the
arrow part of the figure (rotating a certain angle), this is also a type of
swivel joint. However, when the temperature and pressure are
increased or the load is applied, the Takeda swivel joint and the
swivel unit are specially designed and thought to be capable of
performing complicated movements as it is impossible to use with
such simple things . It can be used not only as water but also as a
joint for almost any fluid such as steam or oil.

3 Swivel unit

When rubber hose etc can not be used pressurefully in high pressure
piping etc, movable piping can be done by combining swivel joint as
shown on the right. Swivel unit is one unitized this movable piping.
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4 Expansion joint (EB)

It is designed to expand and contract by placing it in the middle of
piping like a name. Even when steam or the like is put in the piping
so that the rail of the railroad line stretches out and rises in the hot
summer, the pipe is heated to cause thermal expansion or absorbing
the working stroke halfway, affecting the whole As it is not possible
to combine ball joints, the span joint joint is designed. There is also a
product of ball joint only.

5 Loading arm

The loading arm is used as a connecting pipe between tanks when
loading certain fluids (petroleum, gasoline, LPG etc) on a
transportation vehicle or a ship. Compared with conventional rubber
hose etc., it can do much more efficient work.

In such a case, the loading arm is designed so that the inlet can be
brought beforehand from the ground or the ceiling by piping to the
car loading port beforehand (as shown below) so that you can work
quickly with simple operation.

M Engineering application
(Customer request hearing sheet)

In the meeting of special products, fill out the necessary items on

the engineering application (posting the model in the attached
document), we will design and manufacture it according to your
request.
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How to Use Rotary Joints .
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The simplex type rotary joint is used when fluid, coolant, oil or
steam is supplied from one end of the rotor, roll or drum, and
discharged from the other end.

[Examples of Typical Application]
Film cooling, winding rolls, paper calendar rolls, steel making
rolls
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The fixed internal pipe type is specially designed for
applications where fluid, steam, coolant or oil is supplied from
one end of the rotor, roll or drum, and discharged from the same
end. Figure B shows a typical example of the steam drain
mechanism in which steam drainage is discharged through the
internal pipe.

[Example of Typical Application]
Paper making dryer, plastic calendar, drum dryer
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The rotating internal pipe type is specially designed for
applications where fluid, coolant, steam, hot water or hot oil, is
supplied from one end of the rotor, roll or drum, and discharged
from the same end of the rotor and where the internal pipe
needs to be rotated together with the rotor.

[Example of Typical Application]
Jacket type drum for paper making dryer in which a bucket
type dryer or a rotary siphon is used

Rotary joints are classified into simplex or duplex type
based on their structure. Typical application examples for
each type are shown below.
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AT IR CISYTASIC

Stainless

Silicon Carbide Ceramics
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Improvement in fast durable performance.

=)V DB —RYESTICES VIR ERALUENL Y.
SROEATERE KIANEERREUENEW R233—X,

TEARTLANZ ALY —)VDMFHOR23IE. TV TV
NEFARDRHE D O—5U—I3A VT, EF)LR23DI—JUEBIC (S
BERSVEVIERULESICESSvIREFRABLTENEY—) UK
BECMAMZSRIR, FIIERRSEADAR. S:@IEAADHRD21ED S
A TZRHAAEBADARY A F(CIFEAGIES — ) LR TP U I =B U.
X7 F A TU—ZaIREICBULE U,

IFEEREDHRSY 1 J(CF. U —RHERESY A TDR—ILXF7 ) >
JFALUTC. SEERLEICHM U TVE T, 1F(C. UL, M
EICENZR23Y U —X(F. BLNAMZBA T A R > IR0
Takeda Works. DITER S 5 —REFILTY .

Using a special carbon and S1C Ceramic for the Seal Ring, the
New R23 Series combines high speed rotation and low torque while
being light in weight and low in cost.

New Models R23 have a semi-custom mechanical seal and a
simple, compact configuration. The semi-custom mechanical seal
incorporates SI{ ceramic seal with precision lapped sealing
surfaces, which ensures outstanding sealing performance and
durability. Each model includes AR type for low temperature cooling
and HR type for (mediun Temperature and) high temperature
heating and high or medium speed rotation. The AR type uses a
sealed bearing, which doesn't require re-lubrication and is
maintenance free.

The HR type uses a grease lubrication type ball bearing. In
particular, the rust free R23 cyclone joint has outstanding resistance
to corrosion and is Takeda Works. most advanced standard model
with wide-range specifications and high durability.
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B6A 8A 39 18 81 71 22 12 5 17 0.45
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10A 15A 55 27.5 106 91 31 18 k=] 27 o0.84
15A 15A 55 27.5 106 91 31 18 12 27 o.82
20A 20A 61 30.5 119 101 35 19 16 32 1.20
25A 25A 72 36 132 110 37 20 20 36 1.80
32A 40A o3 46.5 166 138 a7 25 30 a6 3.50
40A 40A o3 46.5 166 138 a7 25 34 a6 3.20
50A 50A 115 60 209.5 172 55 30 a8 60 5.90
B65A B65A 141 72 2545 208 65 35 60 70 10.40
80A 80A 159 82 279 225 62 35 70 10 14.10
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20A 20A 61 30.5 129 111 a5 16 30 54 74 13 8 4 11 1.35
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M10x1.25 8A 39 18 81 71 22 12 5 17 0.47
M16x1.5 15A 55 27.5 106 91 31 18 9 27 0.47
M18x1.5 15A 55 27.5 106 21 31 18 Q 27 0.85
M22x<1.5 15A 55 27.5 106 91 31 18 12 27 0.85
M25x1.5 20A 61 30.5 119 101 35 19 16 32 1.00
M26x1.5 20A 61 30.5 119 101 35 19 16 32 1.00
M30x1.5 25A 72 36 134 112 39 20 20 41 1.50
M35x1.5 25A 72 36 134 112 39 20 20 41 1.55
Maz2x2.0 40A 93 46.5 168 140 a49 25 30 60 3.35
Magx<2.0 40A o3 46.5 168 140 a9 25 34 60 3.30
M50x1.5 40A 93 46.5 168 140 49 25 34 60 3.35
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FZH A ZXEUS FTR T S Gasket is included with any size.
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PFRIDPIEICDODERLUCIFH R TBRIEE RS,

Larger than M42 is made to order.
The upper table expresses dimensions of metric screw thread. Please contact us
if you need dimensions of parallel pipe thread.

AR230
| HR230

1

Duplex Type with
Fixed Internal Pipe

00C Takeda Works.

Technologies Since 1948

6A~25A
B K A
o |
. &
:fl'x ~/ . L g X
Screw - —
& 32A~65A
1.RH| | | A==
” L6 f+\
2.LH f‘ ! e =
- o/ c N
L3 X
- | L1 S0A
L =
)3
2
S0
Nominal Size A B C D E F1 F2 K L L1 L3 La Le L7 N X Net Wt
R G Rc Ao mm mm mm mm mm mm mm mm mm mm mm mm e
15A B6A 15A 10A 55 27.5 28 15 153 142 1249 21 31 18 12 27 0.90
20A 8A 15A 10A 61 30.5 28 15 164 153 135 99 35 19 16 32 1.25
25A 10A 20A 15A 72 36 33 15 183 170 148 107 37 20 20 36 1.85
32A 15A 25A 20A Q23 46.5 a3 20 218 201 176 131 a7 25 30 a6 3.55
40A 20A 25A 20A o293 46.5 a3 20 218 201 176 131 a7 25 34 a6 3.55
S50A 25A 40A 25A 115 60 51 22 266 245 217 162 55 30 48 80 6.50
B65A 32A 50A 40A 141 72 62 25 336 308 270 200 85 35 60 70 11.40
80A 40A-50A 50A 40A 159 79.5 72 30 361 333 296 220 62 35 70 10 17.70
OvorvhEXEER Locknut Duplex Type with Fixed Internal Pipe
F AT —FIVINA TECHLEDBEIF ME. RS EVWVERFITEa 8O LRIEVNLETD . Notes: Internal pipe can be made to customers’ requirement (Material, Length, Connection etc.)
K
——
_ f% al
7279 N\ o ol @
8| o| &
Flange — @
|
5. ‘ =
R S
L6
[ L4 T—U Drilled
L3
L1
L
Nominal Size A B Cc D E F1 F2 K L L1 L3 L4 Le N o P Q R S T u Net Wt
F G Rc Rc mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm P'cs mm ke
15A BA 15A 10A 55 275 28 15 162 151 133 100 40 12 25 a5 62 11 8 4 =] 1.10
20A 8A 15A 10A 61 30.5 28 15 174 163 145 109 a5 16 30 54 74 13 8 a 11 1.50
25A 10A 20A 15A 72 36 33 15 193 180 158 117 a7z 20 35 60 80 14 =] 4 11 2.30
40A 20A 25A 20A o3 46.5 a3 20 220 203 178 133 49 34 50 75 o6 16 k= a 11 3.90
S50A 25A 40A 25A 115 60 51 22 268 247 219 164 57 a8 65 95 120 19 10 a 14 7.50
B65A 32A 50A 40A 141 72 62 25 330 302 264 194 59 60 80 110 136 20 12 g4 14 12.80
80A 40A-50A| SOA 40A 159 79.5 72 30 358 330 293 217 59 70 90 125 154 20 12 =] 14 19.40
OvoFvhEXEER Locknut Duplex Type with Fixed Internal Pipe
SE L AVI—FIVIA TECHEDBEEF ME. B HEVWERFITEEO ERELELED, Notes : Internal pipe can be made to customers’ requirement (Material, Length, Connection etc.)
HY A XEUFTHR T NS Gasket is included with any size.

(a
&

A\

B K
< J—
S
>’ | & - -
Screw | /?'?
3.RH ' . =
- | —
4.LH o o -
r— A 7
L6
L4
C
= L3
5
Screw L1
6.RH L
Nominal Size M B C D E F1 F2 K L L1 L3 L4 L6 L7 N X Net Wt
<P G Ao Ro mm m mm mm m m mm mm mm mm mm mm e
M22x1.5 B6A 15A 10A 55 27.5 28 15 153 142 1249 91 31 18 12 27 0.90
M25x1.5 8A 15A 10A 61 30.5 28 15 164 153 135 29 35 19 16 32 1.25
M26x1.5 8A 15A 10A 61 30.5 28 15 164 153 135 29 35 19 16 32 1.35
M30x1.5 T10A 20A 15A 72 36 33 15 185 172 150 109 39 20 20 41 1.80
M35x1.5 10A 20A 15A 72 36 33 15 185 172 150 109 39 20 20 a1 1.85
Maz2x2.0 20A 25A 20A o3 46.5 a3 20 220 203 178 133 49 25 30 60 3.55
Magx2.0 20A 25A 20A o3 46.5 a3 20 220 203 178 133 a9 25 34 60 3.45
M50x1.5 20A 25A 20A 93 46.5 43 20 220 203 178 133 49 25 34 60 3.50
OvoFvhEXEED Locknut Duplex Type with Fixed Internal Pipe
SE L AVI—F IV, TECHLEDBES I ME. BT EVWERSITAEO F8REVNELETD . Notes : Internal pipe can be made to customers’ requirement (Material, Length, Connection etc.)
FHY A ZBUTHR T WS Gasket is included with any size.

Ma2L EDY A XFEXEERTY -
ATERFEMRIZERUCNEKT . PERIDWAICDOERLTCIFH I THBREGE T,

Larger than M42 is made to order.
The upper table expresses dimensions of metric screw thread.
Please contact us if you need dimensions of parallel pipe thread.



aJ—K

R AR |

Duplex Type with |
Revolution Internal Pipe

Takeda Works-

Technologies Since 1948

6A~25A
[ K A T
o
- F‘_)'
2
" H & = <
~ —
3 . /4 s g }
Screw o - ]
& - / ] 32A~65A
i
1 . R H 7, /;l\\
L6 { i
2.LH o/ | | e Ls S
L3 X
L1 s0n
L =
#X
2
o
Nominal Size A B C D E F1 F2 K L L1 L3 L4 Le L7 N X Net Wt
= 3 A o o o o o o o o o o o T o o P
15A 10 BA 15A 10A 55 27.5 28 15 153 142 1249 91 31 18 12 27 0.90
20A 10-13 BA- 8A 15A 10A 61 30.5 28 15 164 153 135 29 35 19 16 32 1.25
25A 13-16 B8A-10A 20A 15A 72 36 33 20 183 170 148 107 37 20 20 36 1.80
32A 20 15A 25A 20A o3 46.5 a3 25 218 201 176 131 a7 25 30 a6 3.85
40A 20-26 15A-20A 25A 20A o3 46.5 a3 25 218 201 176 131 a7 25 34 a6 3.80
50A 26-32 20A-25A 40A 25A 115 60 51 26 266 245 217 162 55 30 a8 60 6.50
B65A 32-40-45 | 25A-32A-40A S50A 40A 141 72 [St=4 30 336 308 270 200 65 35 60 70 11.40
80A 45-55 40A-50A S50A A40A 159 79.5 72 35 361 333 296 220 62 35 70 10 17.70

UF—F/{—vivhEREERE
E AV —FIVINA TEZCHLEDBEF ME RS MEVERFITEGED LREVZLET .
AV EF—F VA TR/ VI EBEINTUVET .

Retainer Parts Set Duplex Type with Revolution Internal Pipe
Notes : Internal pipe can be made to customers’ requirement (Material, Length, Connection etc.)
Internal pipe attaching parts are included.

(2 (£>
@ — K
o i s i
_—
2277 /1 & e o
Flange J X \ 9l o g
T 1 Y S| of §
5 | ol o i m— &
L b v ] ~
. .
| mn (AN =
R s
L6
0/ c L4 T—U Drilled
L3
L1
L
Nominal Size A B c D E F1 F2 K L L1 L3 L4 L6 N o = Q R S T U Net Wt
F P A Rc Rc mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm P'cs mm ke
15A 10 BA| 15A 10A 55| 27.5 28 15 162 | 151 133 100 40 12 25 45 62 11 8 a4 S 1.04
20A 10-13 BA- BA| 15A | 10A 61| 30.5| =28 15 174 | 163 145 | 109 45 16 30 54 74 13 8 a 11 1.50
25A 13-16 BA-10A| 20A 15A 72| 36 33 20 193 | 180 158 117 a7 20 35 60 80 14 9 a4 11 2.30
40A 20-26 15A-20A| 25A | 20A 93 | 46.5 43 25 220 | 203 178 133 49 34 50 75 96 16 S a4 11 3.90
S50A 26-32 20A-25A| 40A | 25A | 115 | 60 51 26 | 268 | 247 | 219| 164 57 48 65 95 | 120 19 10 a 14 7.50
65A 32-40-45 | 25A-32A-40A| 50A | 40A 141 | 72 62 30 330 | 302 264 | 194 59 60 80 110 136 20 12 a4 14 |12.80
80A 45-55 40A-50A| SOA | 40A 159 | 79.5 72 35 358 | 330 293 | 217 59 70 90 125 154 20 12 5] 14 |19.40

UF—F/\—v ezt EEmE

T AVE—FIL) A TECHRLDBPAR HE. R RAVERETE O EREVLET.
EHA KBS AR
A 25— L) o TEUS ) S B NTVE T

Retainer Parts Set Duplex Type with Revolution Internal Pipe

Notes

: Internal pipe can be made to customers’ requirement (Material,

Gasket is included with any size.
Internal pipe attaching parts are included.

, Length, Connection etc.)

- .
| F‘L \
[ @
2
ﬁ & = —
/4 . §¢ EI
| o -
L L I I
un (AR 7
L6
L4
-
= D/ c
L3
Screw
6.RH L
7.LH L
Nominal Size M B C D E F1 F2 K L L1 L3 L4 L6 L7 N X Net Wt
Mx<P 3 A Rc Rc mm mm mm mm mm mm mm mm mm mm mm mm ke
M22x1.5 10 6A 15A 10A 55 27.5 28 15 153 142 1249 91 31 18 12 27 0.90
M25x%x1.5 10-13 6A- 8A 15A 10A 61 30.5 28 15 164 153 135 99 35 19 16 32 1.25
M26x1.5 10-13 6A- 8A 15A 10A 61 30.5 28 15 164 153 135 929 35 19 16 32 1.35
M30x1.5 13-16 8A-10A 20A 15A 72 36 33 15 185 172 150 109 39 20 20 41 1.80
M35x%x1.5 13-16 8A-10A 20A 15A 72 36 33 15 185 172 150 109 39 20 20 41 1.85
Ma2x2.0 20 15A 25A 20A 93 46.5 a3 20 220 203 178 133 a9 25 30 60 3.55
Magx2.0 20-26 15A-20A 25A 20A 93 46.5 a3 20 220 203 178 133 a9 25 34 60 3.45
MB5O0x1.5 20-26 15A-20A 25A 20A 93 46.5 a3 20 220 203 178 133 a9 25 34 60 3.50

UF—7) t— iy ME EIRE

E AV —F I A TECHLDEA M E, RS BAVERSTATO EREVLET.
B A T HRT WM
A5 —F L) A TR VIEHRENT LT
MARLLEDY A XIGEXLEERTT -

APERIFMRIZRUTCVE Y PFRIDIPAICDEHRLTIE
HHFTHEBEE L.

Retainer Parts Set Duplex Type with Revolution Internal Pipe
Notes : Internal pipe can be made to customers’ requirement (Material, Length, Connection etc.)
Gasket is included with any size.
Internal pipe attaching parts are included.
Larger than M42 is made to order.

The upper table expresses dimensions of metric screw thread.
Please contact us if you need dimensions of parallel pipe thread.

ROTARY JOINTS

Stainless

High Density Carbon

ML MER. A7/ A% T )LERH

Adopt stainless steel for heat resistant and acid proof.

DARRINDTV—IRXP UV TGRS VT LY —
VB ZE AN BREBEDRIRCSIT LR EM
ZHEREBIDI\SVAAETILCT,

KE —E2Y—)UEE0RFE URICLDRLDEMEEY
—JUBBE. UD B XY T F VR TU—D5R2EiGAEY A T C
OVINORRET T,

ETIVRB7IFTRYNA A )V BRAE FAK AT — LI EDZRESED
R CORZEDDEDDDRMICHREUCY —IUikEEZ R #. B
SANEDNSVRAZRS . & — )VEEZ B EDDE T DHEMEICKD,
TEFR/BMZROCVE T FIcHEHATNc2DDEZEE T —2N
TUVIE R E R FEEERARICEDETRIDLELEY
—JUiEREZ AJREICLCL\E T

This R37 balanced model is equipped with a wide span
plain bearing and incorporates a tandem seal mechanism,
providing radial seal stability in high temperature and
pressure environments.

The new R37 series rotary joint has a reliable
high-performance sealing mechanism with a developed
and improved spherical surface and double-sealed
structure, and is a maintenance-free, lubrication-free
type and a compact design.

Model R37 has a highly stable sealing ability and is capable of
handling easy-to-leak fluids such as hot oil, heating medium, hot
water, steam and in high pressure and high temperature conditions.
Its sealing mechanism attains perfect air-tightness by keeping the
inner thrust pressure in balance and meintaining the appropriate
surface seal pressure in balance and maintaining the appropriate
surface seal pressure. The two high density plane bearings improve
the sealing stability by securing the widest possible supporting area
and distance between the fulcrum.
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= PT%&@l HR37

PT Screw

Takeda Works-

Technologies Since 1948

E=l @@

Flange

@| HR37

Takeda Works-

Technologies Since 1948

A
15A~40A
23 \ — /L\
m i
K — : \i/
n.lr| - !
a
< 50A~80A
/1 I
L c | z
L6
H G LS
J L4
L
Nominal Size A C E F1 G H J L L4 LS L6 L7 N P Q X Net Wt
R Rc mm mm mm mm mm mm mm mm mm mm mm mm mm mm ke
15A 15A 63 a2 10 15 40 144 o5 56 37 18 14 65 80 21 1.83
20A 20A 74 50 11 15 a5 149 101 58 39 20 18 725 87.5 26 2.55
25A 25A 76 55 13 15 a5 164 113 85 a6 25 23 75 920 32 3.06
32A 40A 97 65 14 20 50 196 132 71 50 25 30 [0 110 a6 5.22
40A 40A o7 65 14 20 50 196 132 71 50 25 34 920 110 46 523
50A 50A 115 80 18 20 55 210 142 74 51 30 a8 105 125 ®10 8.47
B65A B65A 141 90 19 25 60 217 144 72 51 30 60 117 142 @10 11.68
80A 80A 160 105 22 25 80 258 170 79 56 35 70 132.5 157.5 @10 17.34
B A
/-WD 15A~40A
L% \ —
g i 12
Y Nil=] i
o
o [ 50A~B0A
i M K I
I ¢ . - (23
L6
H G LS
J L4
L3
32A~80A G
L
Nominal Size A @ D E F1 F2 (5} H J L L1 L2 L3 La L5 L6 L7 N 3 Q X | Net wt
R A Rc Rc mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm ke
15A B6A 15A 8A 63 a2 25 10 15 40 173 1683 155 145 95 56 37 18 14 65 80 21 2.11
20A 8A 15A 10A 74 46.5 28 11 15 a5 193 180 162 150 101 58 39 20 18 725| 875 26 2.96
25A 10A 20A 15A 76 515 31 13 15 45 209 195 178 165 113 65 46 25 23 75 Q0 32 3.64
32A 15A 25A 20A 97 65 41 14 20 50 257 239 212 197 132 71 50 25 30 90 110 46 5.98
40A 20A 25A 20A 97 65 a1 14 20 50 257 239 212 197 132 71 50 25 34 920 110 a6 5.99
50A 25A 40A 25A 115 80 a8 18 20 55 282 260 230 211 142 74 51 30 a8 105 125 ®10 9.60
B65A 40A 50A 40A 141 20 58 19 25 60 302 272 238 218 144 72 51 30 60 117 142 ®10 | 13.42
80A 50A B65A 50A 160 | 105 68 22 25 80 359 323 279 259 170 79 56 35 70 1325|1575 10 |20.95
OvorvhEXEER Locknut Duplex Type with Fixed Internal Pipe
FE AV —FIINA TECHFLEOEGF ME. ES HEVWVERSFITE O EBEL/ZLUET.  Notes : Internal pipe can be made to customers’ requirement (Material, Length, Connection etc.)

L3
p]
I % | ; 8 %
L & ’ _H o
b |
o T  w—
<] '!
:
N \Y—Z Drilled
1 | c | R s
L6
40A~80A 15A~25A
H G L5
J L4
L
Nominal Size A C = F1 G H J L L4 LS L6 N P Q R S T u Vv Y z Net Wt
F Rc mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm PCS. mm ke
15A 15A 63 a2 10 15 40 147 o8 59 40 14 65 80 11 8 25 a5 62 a @ 9 2.07
20A 20A 74 50 11 15 45 154 107 64 a4 18 725 87.5 13 8 30 54 74 a @11 2.93
25A 25A 76 55 13 15 45 164 113 65 a6 23 75 Q0 14 =] 35 60 80 a @11 351
40A 40A o7 65 14 20 50 194 130 69 a8 34 20 110 16 =] 50 75 o6 g4 @11 5.91
50A 50A 115 80 18 20 55 216 148 80 57 48 105 125 19 10 65 95 120 4 P14 9.81
65A 65A 141 90 19 25 60 226 153 81 680 60 117 142 20 12 80 110 136 4 P14 13.49
80A 80A 160 105 22 25 80 261 173 82 60 70 132.5|157.65 20 12 920 125 154 6 P14 | 19.43

L EYA XN AR vIMS

Notes : Gasket is included with any size.

3705 .

. /] —] ] .
2E ‘@
& = 53
9 © = N
| - =
o |
N 0/ K =N Y-Z Drilled
c ] Rl s
_ L6
H G LS
40A~80A
J L4
L3
L1
L
Nominal Size A B c D = F1 F2 G H J L L1 L2 L3 L4 L5 L6 N P Q R S T u \% Y z Net Wt
F A Ao Ao mm | mm | mm | mm | mm | mm | mm | mm [ mm | mm | mm | mm | mm | mm [ mm | mm | mm | mm | mm | mm | mm | Pes. | mm e
15A BA 15A 8A 80 42 25 10 15 40 190 166 164 154 98 64 40 14 645 80 11 8 25 45 62 4 ¢ 9 2.34
20A 8A | 20A | 10A 92 46.5| 28 11 15 45 209 | 185 | 173 161 107 69 44 18 725| 875| 13 8 30 54 74 4 P11 3.36
25A 10A 25A 15A 97 51.5| 31 13 15 45 219 195 183 170 113 70 46 23 75 90 14 9 35 60 80 4 P11 4.10
40A 20A 25A | 20A 118 65 41 14 20 50 262 237 | 217 202 130 76 48 34 90 110 16 9 50 75 96 4 @11 6.68
50A 25A | 40A | 25A | 144 80 48 18 20 55 298 | 266 | 245 | 227 | 148 90 57 48 |105 [125 19 10 65 95 120 4 »14 110.94
B65A 40A 50A | 40A 161 90 58 19 25 60 319 281 255 235 153 89 60 60 117 142 20 12 80 110 136 4 @14 |15.156
80A 50A B65A | 50A 182 | 105 68 22 25 80 372 326 | 292 272 173 92 60 70 132.5|157.5| 20 12 90 125 154 6 P14 | 22.95
OvorvhEXEER Locknut Duplex Type with Fixed Internal Pipe

E AV —FIVINA TEZCHLEDBEF ME RS REVERFITEGED LREVZLET .

FHY A XEUYSHRAT VMG

Notes : Internal pipe can be made to customers’ requirement (Material, Length, Connection etc.)

Gasket is included with any size.

3725

_ A
3721-2 an!
oE ® -
sall zi
NI L = |
0) ‘: ™ ,_]—x_.
o 0l
° i 50A~B0A
N M i
I c H Lol oy
L6
H G L5
J L4
L3
2
32A~80A 15A~25A ¢ G
L
Nominal Size A Cc D E F1 F2 G H J L L1 L2 L3 L4 LS L6 L7 N P Q X Net Wt
R A Rc Rc mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm kg

15A B6A 15A 8A 63 a2 25 10 15 40 173 163 155 145 95 56 37 18 14 65 80 21 2.11
20A 8A | 15A | 10a| 74| 4es| 28 11 15 45 [ 193] 180 | 162 | 150 | 101 | B8 39 20 18 | 725| 875| 26 | 296
25A 10A 20A 15A 76 51.5 31 13 15 45 209 195 178 165 113 65 a6 25 23 75 90 32 3.64
32A 15A 25A 20A 97 65 41 14 20 50 257 239 212 197 132 71 50 25 30 90 110 46 5.98
40A 20A 25A 20A 97 65 41 14 20 50 257 239 212 197 132 71 50 25 34 90 110 46 5.99
S50A 25A | 40a | 25A [ 115 | 80 a8 18 20 55 [ 282 | 260 | 230 [ 211 [ 1492 | 74 | =1 30 | a8 [105 [125 | @10 | 9.60
B65A 40A 50A 40A 141 20 58 19 25 60 302 272 238 218 144 72 51 30 60 117 142 ®10 | 13.42
80A 50A | 65A | 50A [ 160 [105 68 22 25 80 | 359 | 323 [ 279 | 259 [ 170 | 79 56 35 70 |1325[157.5] 910 |20.95

" f 5N

@t 4 L )
-— 1IN 83

[Blin =

| o I
o i
= - I Y—Z Drilled
c || RIS
L6
_ L5
40A~80A L4
L3
L2
L1
L
Nominal Size A B C D E F1 F2 G H J L L1 L2 L3 L4 LS L6 N P Q R S T U \% Y z Net Wt
F A Rc Re mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm PCS. mm ke

15A BA 15A 8A 80 42 25 10 15 40 190 166 164 154 98 64 40 14 64.5| 80 11 8 25 45 62 4 P 9 2.34
20A 8A | 20A | 10A 92 46.5| 28 11 15 45 209 | 185 | 173 181 107 69 44 18 725| 875| 13 8 30 54 74 4 @11 3.36
25A 10A 25A 15A 97 51.5| 31 13 15 45 219 195 183 170 113 70 46 23 75 90 14 9 35 60 80 4 P11 4.10
40A 20A 25A | 20A 118 65 41 14 20 50 262 237 | 217 202 130 76 48 34 90 110 16 9 50 75 96 4 @11 6.68
50A 25A | 40A | 25A | 144 80 48 18 20 55 298 | 266 | 245 | 227 | 148 90 57 48 |105 [125 19 10 65 95 120 4 ®14 110.94
B65A 40A 50A | 40A 161 90 58 19 25 60 319 281 255 235 153 89 60 60 117 142 20 12 80 110 136 4 @14 [15.156
80A 50A B65A | 50A 182 | 105 68 22 25 80 372 326 | 292 272 173 92 60 70 1325|1575 20 12 90 125 154 6 @14 |22.95

UFr—F /) (—VizvhEX E§RE
E LAY —FI)VINA TECHLEDIZE

[F ME RS MEVWERETSEBO EREVZLET,
A —FI)VIA TEUT R VI BENTVEY .

Retainer Parts Set Duplex Type with Revolution Internal Pipe

Notes

: Internal pipe can be made to customers’ requirement (Material, Length, Connection etc.)

Internal pipe attaching parts are included.

'_JT FIN—YeyhERXEERE
E AV =T IS TECHLEDGE
BY A ZXEUMS DR MG

[F ME RS REVWEBRETSEO EREVZLET .

A VT —FIVIA TR/ —VIFMTEBEINTUVET .

Retainer Parts Set Duplex Type with Revolution Internal Pipe

Notes

: Internal pipe can be made to customers’ requirement (Material, Length, Connection etc.)

Gasket is included with any size.
Internal pipe attaching parts are included.
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High Temperature Large Diameter ™===*

Sm AR

| OR3725 100A—65A | OR3715 50A

y

| OR3725 300A—125A | | OR3705 80A—25A |

R37VU—X REBIGIEY A TJDREA D= ALY —)LE —
N/l —ZaRlE ) (DNIE| (= G e seal of not need to supply with oil" and "carbon plain bearing'.
F(CFa—TRIA VT —FEDRF— LEIEEORRICERSNE I, Tt is mainly used for applications of steam dryer, such as a tube
TEE(CHRL T, 90AT A XD S5500AMDRETENEZRUE T,  dryer.
Depending on the amount of fluid, you have the design and
manufacture of up to about 500A from 90A.

R37 series.it is a large-diameter model as "spherical mechanical

13

Many uses Custom
ORA0 ===

Technologies Since 1948

Takeda Works-

*BFRNAS LHEOO—5—Ya( VT,
X ZH)LER. DR CERIELET .

KETILOO—FU—I3A UNE SHDAD =AY —)LERETR
EEETDS/TACM'[C&D NSV A-F—/\—/\TVR-75—)
SUARDE/ DI\DICKOEERDERICEDNTHRET BIEZIT
AESCS

%1t is the rotary joint of multiuse custom-made specification.
% Applicable with chemicals, medical fluid and other special fluids.

These rotary joint models are designed and produced in
accordance with our rich knowledge and experience of balanced,
over-balanced and under balanced model by “TDS/TQCM” that is
our mechanical seal design and product standards.

14



Foods, Drink, Liquid medicine Rotary Join
FWNA43 25

15

HARSKEDRZREET
HEIEZ T I DR mEmET
WE—DXANZAHILY— LR

The only mechanical seal mechanism in the food
machinery industry that completes aseptic filling with the
world's highest level of safety

BmBEERMORRINSERAKRZREIIL. BmAO—
=T34 VNIKOSNTCREB S/ D/I\DDEFRNLER
EHEREESKEOGSELSY VT LARXO—XINT VAKX
ZHAY—=ILDEFHEMICKID NP FrvI\—ZFR o
BRERICKDUFYRERE AR I 7 —EoDI o074
T2y —)URUL. XAZ ALY —)UEEDOHE T ZY
AT LZERRL. BORELZDICIHA TWVET,

The sterilization and cleaning system of the mechanical seal
mechanism and liquid feed and gas feed fillers with barrier
chambers, by establishing creative aseptic specifications for
food hygiene technology, overwhelming accumulation of
proprietary know-how required for rotary joints for food use,
and technological innovation of the world's most advanced
tandem bellows balanced mechanical seal, enables us to
respond to the safety and security of food.

R A FTIERE TR

Liquid and Gas Synchronized Aseptic Filler

X%J%i&'“ﬁ@ﬁx’f‘/HatPTFE—FSiO)—%ﬁZ!ﬂZuDu’Z@ﬁH

The gasket of the main fluid feed section is made of integrally
molded PTFE + Si, which is resistant to heat, acid, and brittleness,
and improves overall performance.

Takeda Works-

Technologies Since 1948

FNA399:

Aseptic Filler Spec
FRA3 m=rmwm

F$7980:

BERRAAMNNILIZYE

Aseptic Transfer Swivel Unit

Takeda Works-

Technologies Since 1948

FRA33%

FREEEITTIER IR

Liquid Filler Aseptic Spec

HDZIU—Z>—)UR{tER HD Spec Grease Shield
PERIY (L 150008/ DS No re-lubrication operating for

_ e &, - — 2 years or 15000 hours. It is
= [ 1 3
fEE#R. JU—AFv—IDAVT maintenance-free specifications of

FURATIU—HERR T, the grease charge.
#EREIU—2 Lubrication Grease
(BEEwMAIU—X) (Food Machinery Grease)

FDA CRERREERS)
KENSF (National Sanitation Foundation) H1
TROA R X7 G )—2-2 - WHITEBEAR GREASE-2

Food and Drug Administration

ENEQOS ENEOS
PFGOIU—X2 *PFG Grease 2
NrOALFH Petro Canada Lubricants

BERATZEN
XAZHIV— VDB EIE. B MIYEDFEELE (LS
EHREI/05HWESERE2015) XU AUAFDA (Food and
Drug Administration) DFAEICEDE BAREISESLIZDD
T,
Tokeda Works. (. BOZEZLEZHREITITHE BERAO—5)—
IV DREBEELEBEDEMTERICEOHES BEBN N T T
—7Z LU CTHEFT,

M Complies with applicable laws and regulations

The components of the mechanical seal conform to specimen
inspection of the standards and criteria for food and food additives,
etc. (Ministry of Health and Welfare Notification No. 370, Revised
Notification No. 201) and the US. FDA (Food and Drug
Administration) standards.

Takeda Works. will continue to innovate the quality and safety
management technology of rotary joints for food in order to food
safety and security and maintain the top share.
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Oil High Pressure Tkedo otk Multi Port Tekedo Bt

OR50 === OW50 <15

OR5295 32A-15A

|
= {#EHES] Maximum Pressure 14MPa = - 1
i
%EEEHEE The highest ambient air temperature 8000
EE§ j( =] Ef\ ﬁ Maximum Speed 300min-1 +
-

‘v 1 |
| i |

[‘:
‘l|\
[P

OR5913 8A -
%Eﬁﬁﬁ&j} Maximum Pressure 35MPa ! y
%%_Jgiﬂg The highest ambient air temperature 80T e | L]

il Bl )

510min

EE'E j( | =1 $f\ iﬁl Maximum Speed

SERX ISV IVBIILT Double passages expression flange installation type BB O B T B0—5— Y31 VN T, Tt rotary iRty il a G E  JE
. . : i > ook 15 [ B TD T TS Sthizs \EER pressure simultaneously.

U—IDEBDEFBADSRL VEEEFARETT, Because there is not leak, the drain plumbing is unnecessary. %fﬁgbg{ﬁﬁﬁ?é:iizlﬁ/ b:_bﬂﬁb/ﬂﬂ”'h%@ﬁj EcELX(CELL This model are designed and produced for separate-transportation

74— X VRV VARt Others for uncoiler, mandrel opening and shutting. BRAQIETA OB TS R E A TVE T of various fluid, like vacuum air or hydraulic oil fluid such as in steel

ZOMHEO—)—I3A4 >/ DS E RO IR EUYED THEEE In addition, We receive the design production of the special order manufacture and medical instruments.

BRIFEUFET, product of the oil pressure rotary joint. WA )L FR—NO—5 U —JaA VNN RER T, It is a product made from an order. We accept special design and

manufacture of multi-port rotary joint.
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Takeda Work~s-

Technologies Since 1948

Shaft Seal

OMB6385

FM6185

5
y OoMB325

H-Ihr TS

PR R SR P

OomMB310

OmMB310

OMB6315

%It is a product made from an order. Depending on the specificatuon,

MERY YOy —)LO—F—IaA VDA RERCTY .

special shaft seal rotary joint, We accept the design and production.

The rotary joint is attched to the outer diameter of the tube

O# 9 DRFEEEREDNERICEKEISHO—FU—Ia(Uh
T3, attached to a rotating fluid transport.

AR (FEESRDEREEICEG U EED R H R CED This model is manufactured based on the arbitrary design
ERESNEF T,

specifications adapted for the operating condition of the demand.

Takeda Works-

Technologies Since 1948

A5 —FIVINATHA

SW‘S FoEYU—
SW 802

O—5U—JaA( Vb0
IEmELT
RL—2HRHIC

| ek P aV #Ehns

YAT3VR—R

Stainless Siphon Elhow
ATV AYARIIVIR

SWIEHEPS00LL EDOO—)LPRS LADYATRVA L EIRABICERENS
RO IIVIRY3A VT, BARlET 7OV —)ILZFERL. &&5230TCE T
DEANTIREC T . A5 —F )V ATEDEEGENF. G (PF) BERITOVI T
M 7ZAREEE UL O AR TR— R EDIFEBRIE. DIalCRe (PT) GRIJELET,

N

The SW is a siphon type, movable elbow joint used to recover drainage from
a roll or drum of more than 300mm internal diameter. The Teflon seal based SLW
can be used at temperatures up to 230C. The standard connection method to
the internal pipe is a right-hand thread G (PF) screw with a lock nut. To connect
to a siphon pipe use a right-hand thread Rc (PT) screw.

DlERH%Es IR (mn) B (mm)

——— I

1k B00UTF | 20~25

DERHEsAE | s00 » 1000 # | 25~30

PYAT+VE

1000 #» 1500 # | 30~35

N 1500 #» 2000 # | 35~40
B

2000 # 35~40

o m R e A A : Net Wt
sSSP/ (mm) | BERS (mm) Nominal Size - = »B ¢B © D E F ekg
15E 500N | 20~25 8A 8A 8A | 28 22 45 | 24 21 27 0.2
10A 10A | 10A | 38 30 60 | 30 30 45 0.5
500 # 1000 # 25~30 15A 15A | 15A | 38 35 60 30 30 45 0.5
1000 # 1500 » 30~35 20A 20A | 20A | 43 40 70 | 38 32 50 0.8
25A 25A | 25A | 49 49 85 | 40 36 55 1.0

i i ~

1500 2000 35~40 32A 32A | 32A | 595 | B4 o5 | 45 46 74 1.7
2000 # 35~40 40A 40A | 40A | 695 | B4 105 | 50 53 78 2.2

Stainless Siphon Hose
ATV AYARk—XA

SYIFRZEPS00UATDO—IL RS ADY AUV BEINBICHERIND
BEIHDIN—ATY, BRBIFRATVUVARDEZAVY—0OvIZFERAL. &S
200CETDEANTIRET YT » AT —F I \ATEDEAZIFRC (PT) RIT
CER S EEMOBTFICTDMENDDFE T, £ (L) (FO—)LARICKD [FLUTD
WAl EEBICHRICTREVELET,

oY 804

The SY is siphon type, flexible hose used to recover drainage from a roll or
drum of 500mm or less internal diameter. The SY incorporates a stainless steel,
semi-interlock system and can be used at temperatures up to 200C. To connect
to the internal pipe use a right-hand or left-hand thread Rc (PT) screw, which is
automatically tightened during rotation. We will decide the total length (L) and
the sag dimension based on the internal diameter of the roll.

e 7

RSAV—DRU—2BEHDIEHICAWVNE IO ZDEE £ HEORVTADDDIEFAEYI TI,

(KREMICRIFDICOHRL—D EDSEWN) RSAV—DRRICEDE T AZROFTI DT ORDEIEICE Nominal Size A

BLTLEEW, (EXSHE =

1. 2BZEDTRIET D EIFILKDOFET A (O ELLTHNTUDBHIFEFULLDDOFEE A, ) B6A

2. DI A= L TS0, 8A

3. hlF#20~25m/mZE(FDDHEYI T, 10A

4. A5—F)VIA TR I DR IIFPT CEANDDFET 15A
WEICKDZDEFHDFRIH, —RBICIFRTA T —DREHI00pAIF TIF T AR —R(SY) . Z1N 20A

BLEFH AR TILIR (SW) ZBHWVSDEERELET 25A
Generally, (there is the difference by dimensions to some extent) the inside diameter of the dryer S2A

assumes siphon hose (SY), that I use siphon elbow (SW) further an aim to 300¢ rank. 40A

SW-SYTILFI DI Fa—JDOO—RFE O—FU—I3A4 VU REFERIEDIRITI I—REFEDFE T,
Coding system of SW,SY and flexible tube are different from rotary joints and symbolized original coding system.
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Takeda

w st o Flexible Tubes
FI.01 IUFVTIFa—T

ClY Reragement "

A 7—FII\A4TO—5U— 34> MBS RZR

Shape to mount in the rotary joint.

BoUFYI)ik—2R

W>—/\—2< Taper pipe thread WFETRY Parallel pipe thread Flexlhle T“he serles
2\ A . — - N
;?\ FREZNIUICDDTIOZvT ] DIEEHEL A - i £ - i Processed from metal tubes, the Takeda Flexible Tube, Tuf-flex,
:J T - 7 B CENIRBEDM A ZEREELU TR T, ELICREEICEARE prevents cracking and has shown outstanding durability with excellent
Thread — 1 BEICKDMIRMEIFS<FHMAEINTVET, resistance to pressure, corrosion and vibration in tough,
FT—IVAT VUV ARBHETATHIATNET, practical conditions. All types are also available in Stainless Steel.
Type 0710 (UU joints) Type 0720 (NiU joints)
. BY45vhA Socket A BY45vhB Socket B WY/ vhkC SocketC wR| HE |JU—F| BEI—F |[m| HE |JL—F| &EI—F wR| HE [JU—F| @EI—F || HE |JL—F| ®E3-F
— A — A = - %47 - %% - il Tvba 2"
% I SN I I
_4__-_-_____-____._3-_ )--—-—_.___-__-_j\— - 4
~ ) : o — .
Socket —r o T - s mm— —
R HEXN VA Piston A BEEXMB  Piston B BN~ —/\—{:_E Abrasive paper polishing
E N v, v.v AR AVAVAVA , '___.I
A v
L __-__________72__ _____________2_ : \
~ —_—L e e ———— e —— ~
~ == —) (L
Piston C A]
Type 0730 (NiF joints) Type 0740 (FF joints)
W] #E |JU—F | REI-F |®R| #E |[JU—F| @EI—FK W[ #E |JU—F | ®RE3I—F |[BX| #E |[JU—F]| &E3I—F
Sz Dz Dz S
smEy AFIVAE By ATIV2R
I ST I I

N A2 —F VA TERERERFTimAR

Shape of the tip division to mount in the actual machine.

BT{TRY Parallel pipe thread B> —/\—*Y Taper pipe thread GEALLEDR
:? r r Over 65A
~
- *QL— 1 _‘; ———————— H
Hhread L - BERUBFL Structure and Recommendations @ ‘@!%
O Takeda Y7L vIRGATVUASDE IREFCF. BEERNE T oTakeda Tufflex is fabricated by drawing a stainless steel tube or
BIEICROINT L. iiis(CiE < D FEEZ AT T NE(CDA v —T welded thin wall pipe into a corrugated shape, fitting suitable metal
. BY5vkA Socket A WY45vkB Socket B WY/ vhkC SocketC WY 7vhD Socket D U—RZHELTVET, joints to both ends, and covering with a wire braid.
7 — f f 4 Gl oA e — b (T ES . .
4 i — 00— U—IaA/VhEEFEREEDERICIE. ZEEDE L Takeda ®Always use Takeda Tufflex when connecting a rotary joint and a
‘I\ ‘%7 ————————— —H- AE ‘‘‘‘‘‘‘‘‘ 1 % '''''''' i ‘g O—-— - —-—- s FIwO 2 ETHERLIESV, s COERZESFO—5YU—TaA fixed pipe. Direct connection of a steel pipe to a rotary joint adversely
L = = L L URDY—)UERBICEREE DA TCLEVETD, affects the seal mechanism of the rotary joint.
Socket ) —V ' BB FENFETES (L) & The recommended lengths (L) of Takeda Tufflex are as follows:
20AZFTlF -2& (L) 300~400mm For 20A and smaller sizes: L = 300 to 400mm
2DA[E e 2K (L) 400~600mm For 25A: L = 400 to 600mn
t:’ HEXRVA Piston A HEtIbL Cutting only BxU—7 32ALLE(F 2K (L) 600~800mm<5WVHERE C Y, For 32A and larger sizes: L = 600 to 800mm
P——————— N
A — f OTJLF VDN Fa—TDFRHNEZEEL T DRAERIFHRERLDIN LR ©The most important factor to increase the flexibility of the corrugated
I\ —%—-—-—'-'—"—‘— Sr-_-___-_-___ -‘% ———————————————— = DLULF (EwTF) [LHDET, Takedady T RITIF AEEER (TSEL, steel pipe is the number of ridges (pitch). Takeda Tufflex is available as
>/ s SUS304) DfttlCARICEHETSSEL - TSSSEIMD —fE&EM/ \ A the standard product (TS type, SUS304) and two high-grade products
Piston - D — —RNEHEEUTHDET, (TSS type and TSSS type).
s OZFD,SUS316. 770>, SUS316L. A, FrO. JLEDIR ©®We also sells flexible Tube and pipes made of SUS316, teflon, SUS316L,
, WJ5>Y Flange f— —ADRELTHOFT, red brass, nylon, and rubber.
3 N - CHEXICEULT To Order
i : TEXDRIF. 547 B @E) . T/ X (OF) . 2 (L) Z8HNL When placing an order, please specify the product model (type,
IR TTVIDBEICIF. T IDAEEZEN T IR EE0, product code), nominal size (diameter), and total length (L). With a
Flange . flange connection, the flange specifications are also required.

SW-SYTLFIIIFa—JDD—RFE O—FU—I3A4VREFEIEDIRII IA—REFEDF T,
Coding system of SW,SY and flexible tube are different from rotary joints and symbolized original coding system.
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Tokeda

Design

Rotary Joints Spec Table Technical Information-1 3.

M Management

O—%5U—Ya1Vh ANYIF—T) TOZHNIVAY THA—=232-1

\ i SSEL )i P ——g o . ILFEYTIVFa—TDEYIIFT Flexible Tube Installation
Rzt rEAGHE | gog | B heter | EERE SEEEEE ik
o Materials | Nominal Size | & | 5K | Temperatre |  Maximum Revolution Speed Fluid IV INF1—IERET A RDIENUECT ., RBEXZH0.JBBXD D0, HICBVEREGEE A,
Liquid Gas Flexible tubing when connecting, please note the following points That too long, too short a thing, and both do not obtain a good.
—~ BA~25A 3500min-!
BA~15A | 2.3MPa | 1.B5MPa min f 2o s \ [ R \
X 88ofc Ak Wrong O IELULVFZIE Correct
32A-40A 2000min-!
20A 1.8MPa | 1.2MPa KBk —
AR23 scs13 . . e
reles SUSa04 100C 50A 1600min’ o HX.
25A 1.6MPa HZ2(1300Pa)
1.0MPa B65A 1300min‘! Egg
32A~80A | 1.2MP 33D RiBE
e 80A 1100min” o Too long
BA~15A | 2.3MPa | 1.5MPa BA~25A | 3500min-!
32A-40A | 2000min’ - \_ M @ ),
1.8MPa | 1.2MP KIRK,
HREB SCS13 - ) ) gi‘%ﬁ
LT o 1 in! FRIRIH . . £
_ffi SUS304 200C S0A 600min ZZ AL TUFITIWFa1—TDIEGIRFEG] Application Example of Flexible Tube ’@'l-%
R 25A | 1.6MPa 222 (1300Pa) i
65A 1300min” . o | . ] N
1.0MPa S54F JaA U eEEAEIC30EF DS JaA VMBI FEEZIOMEIT D5
~ ) Rotary Joint is inclined 30 degrees Rotary Joint is not inclined
32A~80A | 1.2MPa 80A 1100min! Lo in the direcition of rotation. but pipes are inclined 30 degrees.
15A~25A 300min’! 'I izt e
T\ Y '// N,
HR3|J7 SCS13 32A~50A : ok ) Simplex Type ‘ ‘ Hf +P——\“
T 3 — N —~ in- ), 5 . - T
e SUSaoy | 1BA~BOA|1.2MPa|1.0MPa| 300C 150min A, = N/
IEMIuﬁji = g \,\_<__//
B5A~B80A | 100min’ 1 :| \C 3
MRS
ST HOK. & ( T
OR37 SESCEREHR | 15A~G00A|  ESCEREHHE 600C SRR A &
% ESTREE ERAR. M ks L
=
= —
OR40 R . R KR, BK, z X
~ EEREHIHR | BA~200A 14MPa 200C ESERETIAR VEEDSH. B,
=R AR s
%/ﬁs ﬂﬁ —X'u—‘t
FR43 BR. B, 429—1)!;/\“47’@%947
FEIFAY SEXEREHIER |40A~100A 0.3MPa 150C EXEREH AR SN Fixed Internal Pipe Type
BRERTE PR | Y
OR50 o a e 0 S N
QILFR—h SESCEREHEHE | 10A~B0A 35MPa 100C EXEREHHE fEBhH - T N
BRI 5 H%
YE
E
OoOwW50 N : N K. EBIE. ; fé
A SENEREHTHE | 20A~150A 21MPa 200CT IR Pl 30
R . LR =R ARt = AT
:_l:t Thirty degree
9 . elbows are used.
OMG0 e a N oK. B —
Syt SEXEEHEE | 6A~100A | 14MPa 200C SEXEREHER e il
YSTRAEAR
Q < . _ -7 "\\
OFEABE. EERES FARICREANYI TOTERFEHRF<ZEL,  @®Don't operate at maximum pressure, maximum temperature H: %;Ziniiﬁé;g?aiﬁggz { A
@BEREE CCEADEHAR.PTRY (BRAT—/\— FxY) BOMHIE and maximum rotational speed simultaneously. < ‘\\‘WQJ i
BT PFRY (BRTHTZARY) MY (ISO)FIIF TSV IEDMIFZ  @For use at high rotational speed, don't use PT threads (tapar a phe
CERALIEEL, pipe threads). Use either PF threads (parallel pipe threads) or W——hﬁ—o w e 3
QR AR MBS FHRRACOERL TS BHLEVWEEDHOF metricscrew thread (ISO) or flange type. U_r_u]i\ }:[LJ—'
FOT HEFCTHBENGDELZEL, ®There are cases in which do not conform to the above table, ‘ — {’f
®HR23%Z 150CH L CCERDEE. S BEEmRENRUSNE T, regarding to special fluids such as heat transfer oils, gases, i $
®HR23IF/ O/ vo7U—2AP# 2 (ENEOS) E4AIELTWVET, and hydraulic fluids, please contact us. X |
®When HR23 type is used above 150°C, allowable revolving XU
speed slows down.

®HR23 type is lubricated with Pyronoc Grease AP#2 (ENEOS).
23
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TOZNIADTAA—=232/-2 TOZNIADTAA—=232/-3

TLFIIIWFa1—TDERFMH  Flexible Tube Operating Data

4D A ] Fitting Specifications

) ) [ | E’FEE?JETI (%%1@%11‘[“1/ m) Allowable Misalignment(reference value: unit m/m)
JLFIVFa=T Flexible Tube TSE TS Type RE100mEFODILEL (EvF) BIERERE BA/8A TOA/15A 20A 25A 32A/40A 50A 65A 80A
== mm= Sy L Rotati 1S d
HA4X *?‘ al P 5 E HRZEAAR . Mafmﬁﬁfﬁﬂble —&JL—R Nl(l_mber of Ridges per100 mm TEEHES SOl SIREE
(o) (ﬁ’LD_—H? #® B | W f& | External Diameter SupaireRadivs Working Pressure | BRRES 0—300min’! 0.1 0.2 0.3 0.5 0.6 0.8 0.9 1.0
Nominal | Tpiio | bate | Jnternal —@oL—| BOET [ RS (g5, [ =@l —| Dressr y y y in!
Serm Thickness | Diameter F2::) ; Minimum | Repeated ] - Pressure | TSE! | TSSE! ' TSSSE O—1000min 0.1 0.2 0.25 0.3 0.4 0.5 0.6 0.6
(bellows Non Braided Single e e Single Double for Single TS TSS TSSS
grade) Wire Braid | "Radius | Radius |Wire Braid| Wire Braid| Wire Braid| Type | type | type 0—1500min 0.05 0.12 0.16 0.28 0.4 0.4 0.5 0.5
t ] @ () MP: MP: MP: 11| [u1] L —_ =g Yy — o < Y
o o ° ° ° B OS5 VIRILAOFMTNILD (BEEEAIN-mM) B ERA7—/\—RIDFRKFIHILD (SEEEAIN-M)
8A SUS304 0.25 7.5 12.0 135 25 100 8.0 16.0 35.0 37 49 60 Torque Settings for Flange Bolts (reference value: unit N-m) Maximum Torque Settings for Taper Pipe Threads (reference value: unit N-m)
10A |susz304| 0.25 105 15.4 17.4 30 120 6.0 12.0 28.0 35 47 58 RIVNFE MS M10 M12 YAZX(OFF) BA 8A 10A 15A 20A
Bolt Size Nominal Size
15A sSuUs304 0.30 13.0 19.5 21.5 35 160 5.0 10.0 25.0 25 34 42
FTILS . . 450 IS
20A |sus304| 0.30 195 | 270 | 295 40 200 3.0 55 | 200 20 28 38 T : : : Tightening | 12 S 25 S =0
bt =X
25A SUsS304 0.30 255 345 36.5 50 240 3.0 55 18.0 17 23 30 %iﬁpliable 15A S0A/25A/40A | 5OA/65A/80A H4Z(OR) oEA SoA 40A 50A 65A
Nominal Size Nominal Size
32A sSuUs304 0.40 325 42.0 44.5 60 300 2.5 45 16.0 16 22 28
40A |sus304| 0.40 38.0 495 52.0 920 360 2.0 3.6 15.0 15 19 25 B FBPVIEDHIE The outline of a permission PV value ﬁg;{m 80 110 135 175 oo5
0.40 465 59.5 62.5 P |o~04| 05 |06 | 07| 08|09 | 10 Tordue
50A sSUS304 120 420 1.5 2.7 12.0 13 17 21
050 | 510 | 660 | 690 V.|100| 80 | 70 | 80 | 5O | 45 | 40
B65A sSuUs304 0.50 66.5 79.5 82.5 200 490 1.2 2.1 10.0 11 14 17
149 —FIVINA T (D.P) FSLEK Internal Pipe Allowable full length internal pipe
PB4 (O%2) Nominal Size B6A 8A 10A 15A 20A 25A 32A 40A 50A
EERATILEY T bik— A ERF (RFO730NiFE) Examples of Application of Standard Flexible Hose (Product Code 0730 NiF Type) H 2 A Norri?aS%%ice—L 800 850 | 1000 | 1150 | 1200 | 1250 | 1550 | 16800 | 1900
o~ - Gas Pipe =
i’il’ll‘li‘-sf;zij 15A 20A o5A 40A 50A 65A (pipe only) Moo 1100 | 1200 | 1400 | 1500 | 1700 | 1800 | 2200 | 2300 |2700
= - =S BHARTE
o ()fﬁﬁ&}%ﬁgﬁ%ﬁmmm E U L E u L E U L E U L E U L E u L m%;;ii;:ﬁr Normal Service-L 950 [ 1300 | 1300 | 1350 | 1600 [ 1750 | 2000 |2150 |2250
G ——— (with thick wall socket) RS 1300 | 1800 | 1800 | 1900 |2300 | 2500 |2900 | 3100 | 3200
Nominal Size of Flesibie ose (4 | 1 DA 1 TBA I 15A |20A i 20A i 20A |20A (25A (25A |25A (25A | 40A |25A i40A |50A |[40A |50A |65A aximum-
- A IHARKBARTUTICHEDRIICRETZREL TS,
TZ!lJIfthhj())be::E;bi%E%L) 450 450 450|450 450 450 |450 500 /500 |500 500 600 |500 600 650|600 650700 Note : It is recommended that the pipe length be within the normal service length.
é; lgg lig 41142;; ll_gé égg égj 7S5V IBTDORERITT;ER Dimensions of Rotor Fitted with Flange
Xu 122 129 148 142 170 187 ART VN3 MEL TSRS A BR23/RI7IFHERR YT —R5AT
Yu 435 451 509 498 597 651 Depth including gasket thickness (t3). Dimension value of R23-r37 standard type.
XL 130 129 148 178 196 213 o T-U Tap Symbol | ., , , ,
YL 449 451 509 610 667 722 T°U Drilied z NominallSks N o P ST U Z
XE 115 113 113 126 126 151 S 7 15A 12| 25| 45| 7| 4[m 8|12
Ve 437 445 450 500 510 610 ﬁ—ﬁjl_ 1 0 20 sl 30 8al 71 alwiol 76
X:U 115 113 126 126 151 164 ! N ol s SBA o4 | 35| 60| s 4 Mol 18
Y'u 437 455 515 503 603 657 ( o So N
X'L 115 113 126 151 164 177 SITR 8| = Sl o = oA 541 501 751 B 4 \MI9 19
YL 453 455 515 618 675 782 ) ¢ el = E0 48| 65| 95| 9| 4|Mi2| 19
%—*— |q A B65A 60| 80(110| 11 4 |M12| 19
| % 80A 73| 90|125| 11| 6 |M12| 19
T /// TO0A 100|120 |185| 11 6 |[M16| 25
ILFVTIWFa—TDREEEAE Calculation of the flexible tube length L IH S — .S
BRAOTI 7V IHERDES
Va T-U Drilled T-U Ta; In the case of S(Tuare ring type.
NG ~Symbol |l gl p g T|Uulv|w]|z
S Nominal Size
- _ i"" 150A 150 (180 [225| 15 8 (M16| 25 [195| 25
N h=FED~% (150~200mi2E) hi:Any dimension (About 150~200mm) el 200A 200 |240|300| 19| 12 |[M20| 30 |260 | 31
\ c R=F/|\HIZR}R R:Minimum radius of curvature N B g }’; f?o \zg 2?82
Y Y L=50mmEBfrIDO~EICTD L:Make length of 50mm units -] al 3| % 350A
P I Z 400A
L=2nR 360 +2h v /S 450A
_ : . 500A
X=(h1+h2) sind+R (1—coss) Xr=hisinf+R (1—cosf)
Y=(h1+21) cosg+Rsing+h: YF=hicosf+Rsinf+hi 250AL EDTEIFERRICEKDARE, Dimensions over 250A are determined by specification.
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Technical Inf tion-4 £&.  Technical Inf tion-5 £
—_— t T ked E— [ T k d
ecnnicail information ecnnicail inrformation
TOZHIVAVTHA—23-4 TOZHIVA T A—2a-5
IXIYNISIIERTUYRNIISIDEIE Directions of Mount Flange and Split Ring OU—REEBRE Amount of Grease
FR 5117'}{\/%'7}‘1/‘)17— 2RI B R23vU—X HRQ’(?@QU_XI%Q}E'% Greasing Amount for R23 Series HR Type
Symbol plit Ring Washer
S N|O|P|S|T|U]|Z Stud Bolt YA X (O) Nominal Size BA | BA [10A|15A|20A|25A|32A[40A|50A|65A 80A
Nominal Size HAT W Gasket
40A 356 55| 80|75 4 (Mol 18 /_m H)—2 8 (0 YIER¥REEE  Amount of Initial Grease 2 2 6 6 10| 16 | 30 | 30 | BO | 80 (100
: : —] O cc
o 28 | 7011001751 2wzl 19 4*@5@ a= &= At 61 €z ##6PE B Amount of Additional Libricant | 1 | 1 | 3 | 3 | 5| 8| 15| 15| 30| 40| 45
$¥UU—TJ=Zw TV DT —ZHHEE S NF VRS = T ILERDH LT RS0, ¥When grease is not discharged from the relief fitting, detach the nipple.
B65A 60 85|115(75 4 |1M12| 19 ( 7 . A . - .
__7 MIBRE R O Bt (LD BN ET . Adjust greasing interval according to operating conditions.
80A 72.3| 901|125 7.5 6 |M12| 19 SIAAE S (445 | NS . " % The amounts of lubricant listed above have been calculated to be equal to
100A 98 1201175 75 s lmsl 25 ( / Ll iﬁfg;%i(gguﬁ%/\xﬂiljﬁﬁi%ﬁ;g{?ﬁbtuggf’ BRcLT<zal, 45% of the grease chamber volume. Use these amounts for your reference.
. - - — FNaHE >~ — /J “9, 3R23 series AR type are used shield bearing lubristion-free.
Et—?éJh—ﬁ‘/Vm\ /_ %HRIZ) A O/ v IU—RAPH2 (JXTGITRILF—) HR- Pyronoc Grease AP#2(JXTG Nippon Oil &Energy)
G/K ZH#fdiEERm. IF77F2v) LA aDEEEE. HEZ(LDESME otary sha —
ZERADE, ROVNITIVY

Mount Flange

TREER®R Simplified Flow Rate Table

BEX  Simplex Type

Use Genuine parts or the material with high compressive strength
and small dimensional change.

— R23-R37DIFEEBERLDERZTRI .
Different dimension values from R23-R37 are underlined.

QT;‘;? 2311 2312 2313 2314 2315 3711 3712 3715 2316 2317
AbwiN— (BEEELES ) DF5iE (1) Stopper Installation (example)
P42 (OR)
1 M16 M25 | M30 M48
NoSrinZ1:al BA | 8A | TOA | 15A | 20A | 25A | 32A | 40A | 50A |65A | 80A ||M10 M18 mM22 M26 | M35 mMaz M50
D—QU‘—“)‘E/{\/I\ o
D_gu_ya,ry'\ Rotary Joint - :\R-n\ %EE (sz)
Rotary Joint /() qoross 10.20/0.20|0.64/1.13|2.01|3.14|7.07|9.08|18.10|2827|3848||0.20|0.64|1.13|2.01|3.14|7.07|9.08
f | 1)/ Area
N (f
Abw)(— !{’/ % 3 Iy :‘%{J}J
Stopper N\ /;’ A BEXX Duplex Type
AT 2301 2302 2303 2304 2305 2321 2322 2323
v — S Type | 2324 2325 3701 3702 3705 3721 3722 3725 2alllg 2doy =y esey
Stopper Hexible Tube 420® | 94| 1BA | 20A | 20A | 25A | 25A | 32A | 40A | 40A | M22 | M25 | M25 | M26 | M26 | M30 | M30
U7 SV RZEITD - - Nominal
Allow Clearance JUFYTIIFa—T Size | |BA-010| @10 |8A-013| ®13 |10A-016[15A:920| ®20 [20A-026(6A-d10| @10 [8Ad13| ®10 [8Ad13| ®13 |10A016
= ~ Flexible Tube
IUTP S A%HITD wEEem) | 54| 0.27 | 1.14 | 051 | 1.65 | 0.79 | 3.37 | 638 | 327 | 027 | 1.14 | 051 | 1.14 | 051 | 1.65 | 0.79
Allow Clearance - Cross Sectional
- “w |P| 0.26 | 0.26 | 0.48 | 0.48 | 093 | 1.61 | 1.61 | 296 | 0.26 | 0.26 | 0.48 | 0.26 | 0.48 | 0.48 | 0.93
" T k3 50A | 50A | 65A | 65A | B5A | 80A | 80A M35 | M35 | M42 | M48 | M48 | M50 | M50
RIRUET SIS HI Screw or flange mounting example ?\Iﬁlﬁi} 7
- — - VI | — s iz O26 |20A-032| ©32 |32A-040| ®45 |40A-045|50A-055 ®13 |10A-016|15A-020| ®20 |20A-026| ®20 |20A-026
Y— LT —TDBEH(E FEDSEICN > TENEMEL, BHBE(TERL TR, size | P
Ay RIVN EEERINEHF DEVKS ICHEEICHELTTREWL, sEECem) | 9+ [12.28| 9.02 |19.20|13.95| 9.72 |19.93| 9.74 1.65 | 0.79 | 3.37 | 5.38 | 3.27 | 6.38 | 3.27
Cross Sectional
Do not wind the sealing tape in the tightening direction.Please be careful of overwrapping. g ) OSSAreca " A 296 | 491 | 491 | 850 (11.58|(11.58|19.24 048 | 093 | 161|161 | 296 | 1.61 | 2.96
Please fasten the stud bolt securely to the machine side without looseness. ) \
A ENOKEREIFRECIIS G459 ERAAT VU AME (SUS304TP Sch80) ZEAUIBEaZRLE T,
Note : The cross-sectional area for the duplex type is the area for the internal pipe which conforms to JIS3459 Steel (SUS304TP Sch80) for ordinary Piping.
BENEAFNZETTIR Movable Saturated Steam Table
kPa
T (@] 1 2 3 4 5 6 7 8 (S]
100 101.4 108.1 108.9 112.8 116.8 120.9 125.1 129.5 134.0 138.6
110 143.4 148.3 153.3 1584 163.7 169.2 174.8 180.5 186.4 192.5
120 198.7 205.0 211.6 218.3 225.2 232.2 239.5 246.9 254.5 262.3
130 270.3 278.5 286.8 295.4 304.2 313.2 3224 331.9 341.5 351.4
140 361.5 371.9 382.5 393.3 404.4 415.7 427.3 439.1 451.2 463.5
150 476.2 489.1 502.2 515.7 529.5 543.5 557.8 572.5 587.4 602.7
160 618.2 634.1 650.3 666.9 683.7 700.9 718.5 736.4 754.6 773.2
170 792.2 811.5 831.2 851.3 871.8 892.6 913.8 935.5 957.5 980.0
180 1,003 1,026 1,050 1,074 1,098 1,123 1,149 1,175 1,201 1,228
190 1,255 1,283 1,311 1,340 1,369 1,399 1,429 1,460 1,491 1,523
200 1,555 1,588 1,621 1,655 1,689 1,724 1,760 1,796 1,833 1,870
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