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5  WEFT INSERTING MOTION
5.1 Weft Inserting Motion (Electric Drum Type)
(1) Weft 1 released from a cheese is wound on measuring bands 3 of electric drum (EDP) 2 and then the

required amount of the weft is released by the motion of electromagnetic pin 4.

(2) When electromagnetic pin 4 releases the wound weft yarn, tandem nozzle 5 and main nozzle 6 acceler-
ate the air jet to insert the weft into tunnel 8 of reed 7.

(3) The inserted weft will be blown through for the entire fabric width up to the specified position with the
compressed air jetted from sub nozzles 9.

(4) The weft inserting motion is available in four types: 2-color, 4-color, 6-color, and 8-color drum shifts.  
(The figure below shows the weft inserting motion with the 2-color drum shift.)

5
6

7 8 9
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5.1  Weft Inserting Motion (Electric Drum Type)
Electric drum (EDP) B and cheese stand A are
placed at the left side of the weaving machine. For
the 2-color drum type, EDP 1 and 2 are vertically
arranged on drum stand 3.

(1) Each drum has a dedicated motor to wind
yarn.

(2) The EDP is controlled by the dedicated con-
troller that is installed on the drum stand and
synchronizes with the weaving machine via an
optical cable.

(3) All EDP motions are set on the function panel
of the weaving machine. (Refer to the follow-
ing 5.1.7.)
Manual release of the electromagnetic pin or
base winding before operation can also be
operated on the function panel.

A

NEVER access or touch winding arm A which
cannot be seen when the weaving machine is
in operation.  The arm is in ultra-high speed
rotation.
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5  WEFT INSERTING MOTION
5.1.1 2-Color Drums

Adjust the positions of the electric drum (EDP) and
the cheese stand according to the procedures
given below.

[ 1 ] Up-down & Right-to-left Positioning 
and Angle Adjustment

[ 1.1 ] Without the balloon cover

(1) Up-down positioning
“H” dimensions of adjustment bolt 6 for adjust-
ing the height of the drum stand is 50 mm at
shipment. 
Make a fine adjustment according to irregular-
ity of the floor for the stand to be stable. 
In addition, please adjust the height when a lot
of packing is inserted under a weaving
machine frame at installation.

(2) Angle adjustment

1) Up-down inclination
Incline drum heads 1 and 2 by adjusting the
mounting angle of drum brackets 7 and 8 so
that the centers of the drum heads point
toward the entrance of tandem nozzles 4 and
5 respectively.

2) Right-to-left inclination
Adjust the direction of the heads so that the
centers of the heads point toward the entrance
of the tandem nozzles 4 and 5 in the same
way as the top-to-bottom direction.

(3) Distance to tandem nozzle

1) Without the balloon cover
Adjust the position of the drum stand so that
space “b” dimension that is between drum
heads 1&2 and tandem nozzles 4&5 (dimen-
sion of the gap between the measuring band
mounting surface and the tandem nozzle)
becomes 200-400 mm.

2) With the balloon cover
• For standard weft yarns (e.g. C40S)

First, install the single drum so that the dis-
tance “b” comes to 250 mm.  Then, adjust
the distance within the range of 200 to 300
mm.

• For wefts yarns of large number count or
weak yarns
First, install the single drum so that the dis-
tance “b” comes to 350 mm.  Then, adjust
the distance within the range of 300 to 400
mm.

The optimum position of the electric drum unit is
where weft insertion becomes stable even with low
tandem nozzle pressure (main pressure).
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5.1  Weft Inserting Motion (Electric Drum Type)
• Adjust the position of the drum stand so
that the space “a” dimension that is
between balloon cover 9 and tandem noz-
zles 4&5 becomes 50 mm.

• The standard length of the space “c”
dimension that is between the drum and
the balloon cover is 120 mm. (Dimension
“b” is approximately 400 mm.)
This is adjustable up to 210 mm as maxi-
mum, however, the mounting space should
be enlarged as much.

[ 2 ] Front-to-rear Positioning of the Drum 
Heads

Adjust the position of drum head 1 and the
drum stand so that the centerline of drum head
1 and tandem nozzle 2 are aligned on the
same line.
5.1 - 5



5  WEFT INSERTING MOTION
[ 3 ] Positioning of the Drum Heads and 
Cheese Stand

(1) Adjusting the heights of cheeses, tensors and
drum heads
Adjust the heights of tensers 2 and cheeses 3
as specified at left, then align drum inlet pieces
1, tensers 2, and cheeses 3, when viewed
from the left side of the machine.

(2) Adjusting the cheese angle and eyelet front-to-
rear positioning
• Adjust the angle of cheeses 3 so that the

centerline of each cheese passes the cen-
ter of the eyelet provided in tenser 2.

• Adjust the front-to-rear position of tenser 2
to position its eyelet away from the cheese
at a distance figured as “Cheese dia. D ×
(1.0 to 1.5)”, as shown at left.

NOTE: The dimensions shown in these figures are
standard.  Depending upon the weft yarn type and
cheese winding diameter, slight adjustment may be
further required.
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5.1  Weft Inserting Motion (Electric Drum Type)
5.1.2 Explanation of the Drum Head

[ 1 ] Names of Components
1: Winding sensor
2: Electromagnetic pin
3: Measuring band (with a reflector)
4: Measuring bands
5: Head cover
6: Motor
7: Air nozzle
8: Winding arm

[ 2 ] Function and Adjustment

(1) Push-button 9
• Pressing this push-button pneumatically

feeds a weft yarn into the drum.

(2) Electromagnetic pin 2

NOTE: Make the following adjustment care-
fully. Otherwise, the electromagnetic pin may
be broken.

• This pin measures the length of a weft yarn
for one pick.

• Make the clearance between this pin and
measuring band 3 0.5 to 0.8 mm with
gauge 14 (J8211-02011-00), taking care
not to touch plunger 15 of electromagnetic
pin 2 against the measuring band.

• Adjust bracket 11 so that plunger 15 comes
onto the center of the hole provided in mea-
suring band 3.

9

7

8

6

5

1 11

2

3

4

15 15 15

Plunger position in the hole provided in the measuring band

Correct Wrong Wrong
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5  WEFT INSERTING MOTION
(3) Balloon sensor 1

• This sensor detects the number of weft
windings on measuring bands 3 and 4, that
is, the first turn, second to (n-1)th turns,
and nth turn.

• Adjust the clearance between this sensor
and the measuring band to 0.5-1.2 mm with
gauge 14 (J8211-02011-00).

• Install this sensor with its optical axis at a
right angle to reflector 13 on measuring
band 3 (that is, this sensor and measuring
band 3 should be parallel to each other).

• Use a special bolt for 12 since this sensor
is insulated from electromagnetic pin 2.

(4) Reflector 13
• The reflector is stuck onto measuring band 3.
• Periodically check the reflector for stains

and wipe it clean.  Contamination will affect
the sensitivity of winding sensor 1.

(5) Measuring bands 3 and 4
• Position each of the three measuring bands

4 by aligning its bottom line X with the
desired graduation on scale Y.  For the
relationship between the graduations and
the measuring length, refer to the table on
the next page.

• These measuring bands 3 and 4 are made
of ceramic body and plastic base.  When
securing them with bolts, torque those bolts
to 30 kg•cm.

Reference: Generally, single-yarn wefts have Z
twist, so the standard drums are designed to rotate
counterclockwise (facing the drums).

Before connecting or disconnecting the balloon
sensor connector, be sure to turn the machine
power off.
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5.1  Weft Inserting Motion (Electric Drum Type)
[ 3 ] Measuring Length by Electric Drum

 Standard drum (Fastening band: ceramic band)
Unit: mm

NOTE: Measuring length = Drawing-in width + Waste selvage length

Determine the measuring length by referring to the above table.  Note that the above table merely lists the cal-
culated values.  The actual measuring length will become slightly shorter due to yarn tension in practical oper-
ation.

2 turns 3 turns 4 turns 5 turns 6 turns 7 turns

Type A Type B Type A Type B Type A Type B Type A Type B Type A Type B Type A Type B

–4 856 1284 1712 2140 2568 2996

–2 878 1317 1756 2195 2634 3073

0 900 1350 1800 2250 2700 3150

2 923 1385 1846 2308 2769 3231

4 946 1419 1892 2365 2838 3311

6 968 1452 1936 2420 2904 3388

8 990 1485 1980 2475 2970 3465

10 1013 1520 2026 2533 3039 3546

12 1036 1087 1554 1631 2072 2174 2590 2718 3108 3261 3626 3805

14 1058 1110 1587 1665 2116 2220 2645 2775 3174 3330 3703 3885

16 1080 1132 1620 1698 2160 2264 2700 2830 3240 3396 3780 3962

18 1103 1155 1655 1733 2206 2310 2758 2888 3309 3465 3861 4043

20 1126 1177 1689 1766 2252 2354 2815 2943 3378 3531 3941

22 1200 1800 2400 3000 3600

24 1223 1835 2446 3058 3669

26 1245 1868 2490 3113 3735

28 1268 1902 2536 3170 3804

30 1290 1935 2580 3225 3870

32 1313 1970 2626 3283 3939

Number 
of turns

Band type

Graduation
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5  WEFT INSERTING MOTION
[ 4 ] Reversing the Rotational Direction of 
Electric Drum

The single weft is generally Z (left) twisted.

Therefore, the standard drum rotates leftward
(counterclockwise) towards the drum.

When applying the weft of S (right) twisted, change
the direction of the rotation of the drum head from
leftward (counterclockwise) to rightward (clock-
wise).

In this case, the following changes are necessary.

[ 4.1 ] Reversing the rotational direction of 
the winding arm (motor)

The change of the rotatory direction can be set on
the function panel (Refer to Chapter 5.1,6).

Because the measuring band and the balloon sen-
sor are optional parts, purchase them as needed.

[ 4.2 ] Replacing measuring bands that do 
not serve for both normal and reverse 
rotation

[ 4.3 ] Replacing the winding sensor

(1) Turn off the main power.

(2) Remove the connector of the winding sensor
cable from the control board that is installed in
the drum stand.

(3) Disconnect the winding sensor connector and
remove the winding sensor from electromag-
netic pin 2. 

(4) Remove guide plate 19 from the right side and
reinstall it on the left side. 

(5) Attach the reverse-rotation winding sensor to
the electromagnetic pin and connect the con-
nector to the control board. 

(6) Turn on the main power.

NOTE: After completing all of the EDP rotation
reversing jobs, run the machine and touch [INFO]
to check that the correct values appear in balloons
1 through 5.
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5.1  Weft Inserting Motion (Electric Drum Type)
5.1.3 Tandem and Main Nozzles

[ 1 ] Positioning the Tandem Nozzles

Position the tandem nozzles according to the steps
given below.

[ 1.1 ] For 2-Color drums

(1) Front-to-rear positioning

1) Set the crank angle at 90°.

2) Adjust dimension A to 15 mm so that tip 1a of
the acceleration pipe of tandem nozzle 1
reaches the level of the centerline of main noz-
zle 3. Angle B shows approximately 10° then.

(2) Up-down positioning
Adjust tandem nozzles 1 and 2 so that they
face to the thread guide of each main nozzle,
according to the following procedure.
• Adjust distance c between the top of tan-

dem plate 4 and the top of tandem nozzle
bracket 5 to 175 mm.

• Adjust distance d between the top of tan-
dem plate 4 and the top of tandem nozzle
bracket 6 to 50 mm.

• Adjust the inclinations of top tandem nozzle
1 and bottom tandem nozzle 2 so that the
distance of their tips becomes 60 mm.

NEVER touch the main nozzles on the slay
while the machine is in operation.  They are
swinging towards front and rear at ultra-high
speed.

1a

1a

B
1

A
3

3

160°-180°

90°

5
1

6 2 4

3

ecd
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5  WEFT INSERTING MOTION
[ 2 ] Positioning the Main Nozzles

Position the main nozzles according to the steps
given below.

(1) Right-to-left positioning

1) Adjust sley 2 so that distance “a” from its left
end B to the leftmost dent A of reed 1 comes
to 215 mm.

2) Adjust main nozzles 3 so that distance “b”
from the tips of their acceleration tubes to the
leftmost  dent A comes to approx. 11 mm.

(2) Up-down and front-to-rear positioning
As shown at left, bring main nozzle bracket 6
into contact with the front and bottom (“d” in
the figure) of the groove provided in sley 2,
then secure the bracket 6.

c

5
3

B
a

A

b

2

1

d

d 2

6
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5.1  Weft Inserting Motion (Electric Drum Type)
( [ 3 ] Main Nozzle (Tandem Nozzle) Struc-
ture

Main-nozzle pipe complete ASSY 3a is built in
main-nozzle bracket 3b and secured with screw 3c.

Thread guide 4 is screwed into main nozzle bracket
3b and secured with lock nut 7.

[ 3.1 ] Adjusting the Thread Guide Positions

The adjustment of thread guides is required when
you position not only main nozzles but also tandem
nozzles.

The standard dimension of gap “c” between thread
guide 4 and lock nut 7 is 3.5 mm.

Increasing dimension “c” increases propulsion but
worsens suction.

[ 3.2 ] Replacement of thread guides

When removing or installing thread guides from/to
the main nozzles or tandem nozzles, follow the pro-
cedure given below.

 Removal

(1) Loosen lock nut 7 with a plier, then loosen
thread guide 4 by hand.

(2) If thread guide 4 comes tight, turn it in the
reverse direction once and then turn it for-
wards slowly to pull it out.

 Installation

(1) Clean sides B of thread guide 4 and sides A of
main nozzle body 5 with a clean cloth or an air
blower.

(2) Insert thread guide 4 straight into main nozzle
body 5 until its locks become engaged.

NOTE: Do not force it in or insert it being
inclined.

(3) Lightly tighten lock nut 7 with a plier.

c

5
3

B
a

A

b

2

1
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5  WEFT INSERTING MOTION
[ 4 ] Main nozzle separator

The main nozzle separator as shown at left in pro-
vided in the case of a 2-color machine.

This prevents the standby weft, when it is likely to
come out from the tip end of the accelerating pipe,
from entangling with the inserted weft.

The separator position may be adjusted as required
using set screw A.

The standard setting is to bring the tip end of the
separator to approx. 2 mm from the accelerating
tube.

Carefully avoid over-tightening of the set screw
because it may deform the accelerating tube that
may generate harmful internal protrusion.

The reference tightening torque is 50 to 80 cNm
(5.1 to 8.1 kgf-cm).

A
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5.1  Weft Inserting Motion (Electric Drum Type)
5.1.4 Sub Nozzles

Sub nozzles 4 through 6 (placed in front of reed 3)  jet air in order to transfer weft 2 inserted through main noz-
zle 1 over the entire drawing-in width L.

L : Drawing-in width

[ 1 ] Standard Arrangement of Sub Nozzles

Quoting R/S190 as an example, the table below shows the relationships between the drawing-in width and the
sub valve / sub nozzles.
You can refer to the specifications of your machine type by touching [ Map ] - [ Sub ] - [ Manual ] on the func-
tion panel.

Letter in the 
above figure

Sub-nozzle pitch (mm) Remarks

A 30 A: Distance from the leftmost warp to the 1st sub nozzle
B: Distance between sub nozzles in the central zone of fabric
Y: Distance Y should be either 30 or 60 mm, depending upon the 

drawing-in width
Z: Distance from the rightmost warp to the last sub nozzle

B 60

Y 30 or 60

Z 30 to 60

Unit: mm
5.1 - 15



5  WEFT INSERTING MOTION
[ 2 ] Sub-nozzle Variable Pitch

You can set the right-side sub nozzle at 80-mm pitch when reducing the flow rate with the standard reed.
Quoting R/S190 as an example, ● in the below table indicates 80-mm pitch.
You can refer to the specifications of your machine type by touching [ Map ] - [ Sub ] - [ Manual ] on the func-
tion panel.
Make adjustments while confirming the quality of the fabric.

[ 2.1 ] Sub valves and tanks

(1) Sub valves use the compressed air from the breast beam (sub tank 5) in the standard version.

(2) In the loom with a special stretch nozzle, sub-end tank 4 feeds compressed air to stretch valve 6.

Letter in the 
above figure Sub-nozzle pitch (mm) Remarks

A 30 A: Distance from the leftmost warp to the 1st sub nozzle
B: Distance between sub nozzles in the central zone of fabric
Y: Distance Y should be either 30 or 60 mm, depending upon the 

drawing-in width
Z: Distance from the rightmost warp to the last sub nozzle

B 60, 80 for right side only

Y 40 or 80

Z 40 to 80

1
2 3

5

4

6
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5.1  Weft Inserting Motion (Electric Drum Type)
[ 2.2 ] Relationship between sub valve and sub nozzle arrangements and their numbers for fabric 
width change

You can refer to the specifications of your machine type by touching [ Map ] - [ Sub ] - [ Manual ] on the func-
tion panel.

Fix the sub valve wiring at the wire duct as shown
in the photo below. At the time of fixing, carefully
prevent the sub valve cable from coming into con-
tact with a movable part. If the sub valve cable is in
contact with a movable part, the coating may be
broken to cause an accident.

Follow the following steps to install a sub nozzle tube on the sub valve in accordance with the change of the
weaving width.

(1) Remove the nut  from the sub valve  and
take out the plug  with a sleeve .

(2) Install the sleeve  and the nut  on the sub
valve .

NOTE: We recommend that you use a new
sleeve as the sleeve  is deformed by the
tightening of the nut  at this point.

(3) Install the sub nozzle tube  with the inserted
inner collar  on the sub valve .

NOTE: Be sure to insert the inner collar 
into the sub nozzle tube . Otherwise the
weft insertion performance may go down.

Sub valve cable

Sub valve mounting portion Cable fixing portion

Sub valve cable

Insu-lock
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5  WEFT INSERTING MOTION
[ 3 ] Mounting the Sub Nozzles

[ 3.1 ] Air pipe connection to sub nozzle and 
nut tightening

(1) Connect air pipe 2 to sub nozzle 1, then
tighten fixing nut 3 fully by hand.

(2) Rotate fixing nut 3 by 360° (1 turn) with a
spanner.

NOTE: The same procedure should be applied to
the connection of the air pipe to the sub valve.

[ 3.2 ] Height adjustment of sub nozzle (stan-
dard setting)

Sub nozzle 1 has the following four V-grooves A
from the top on its circumference:

1st ........................... (–1)
2nd.......................... (±0)
3rd........................... (+1)
4th........................... (+2)

(1) Adjust the height of sub nozzle 1 by aligning
the specified one of the V-grooves A with the
top end of block 4, according to the table
below.

NOTE: The setting varies based on the reed or the
fabric.
Refer to [3.3] Standard of sub nozzle adjustment.

(2) Fit sub-nozzle block 4 into lower corner B of
the groove in sley 6, then secure it with nut 7.

NOTE: The higher the sub nozzle is positioned (the
nearer the reed), the greater becomes the weft
transportation capability.  However, the sub nozzles
may easily leave nozzle marks on the fabric.

2nd (±0)

3rd (+1)
4th (+2)

A

1st (–1)
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5.1  Weft Inserting Motion (Electric Drum Type)
[ 3.3 ] Sub nozzle angle adjustment

(1) As shown at left, fit the concave section of 7A
of the gauge (J8209-01010-0B) over sub noz-
zle block 4, then fit the concave section of 7B
over sub nozzle 1.

(2) Lightly loosen pan-head screw 5 which
secures the sub nozzle.

(3) Align the V-groove of 7B with line 0 (0°)
marked on 7A.  (The actual jet angle becomes
5°.)

(4) Tighten pan-head screw 5 firmly.

NOTE: Since each gauge has a clearance, make
adjustment as follows:
Adjust gauge 7A to bring face A into contact with
the sub nozzle block. Adjust gauge 7B to obtain the
adjustment angle when deflected to the B side.

NOTE: The height and angle of sub nozzles may
be changed depending upon the texture type to be
woven.

A

B
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5  WEFT INSERTING MOTION
[ 3.4 ] Standard of sub nozzle adjustment

(1) Combination with e-reed
When combining with e-reed, set as in the below table.

(2) Combination with standard reed
When combining with the standard reed, set as in the below table.

No. 1 to 4 No. 5 and later

Sub nozzle

Block

Spun
Height 2 (line ±0) 4 (line +2)

Angle Gauge +1° Gauge 0°

Filament
Height 2 (line ±0) 3 (line +1)

Angle Gauge +1° Gauge -1°

All sub nozzles

Sub nozzles

Block

Spun
Height 3 (line +1)

Angle Gauge +2°

Filament
Height 2 (line ±0)

Angle Gauge +1°

　Note that the reed may be damaged by 
interference of sub nozzles and the standard 
reed if attaching the standard reed in the 
status of B.
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5.1  Weft Inserting Motion (Electric Drum Type)
5.1.5 Setting of Weft Inserting Condi-
tions on the Function Panel

Below are the functions of the main icons and set-
ting procedures concerning weft insertions condi-
tions.

[ 1 ] [ ICS ] Switch

Touching this switch activates the initial condition
setting function that automatically sets the optimum
parameters to each motion or unit according to the
fabric weaving conditions entered with [ Fabric
Weaving Standard ] and [ Frame ] switches and
transferred with the [ SEND ] switch on the function
panel.

NOTE: It is difficult to cover weaving conditions for
all types of fabrics although TOYOTA prepares a
variety of data.  After using this initial condition set-
ting function, therefore, weave a certain amount of
cloth and check the fabric quality for weft slackness
or other defects.  Make a fine adjustment, if neces-
sary, before proceeding to the practical operation.

[ 1.1 ] Setting of [ Fabric Weaving Standard ]

(1) This is to input the kind of fabric or the name of
the yarn type. 
Press [F4] of the function SW on the right of
the panel and display the keyboard to input
names. 
These inputs can be omitted because they are
not used as control data.

(2) Input the conditions concerning the conditions
of the weaving machine. 
Enter <Fabric Width> and <Number of Rota-
tions> of the woven fabric.
<Reed>

Select either a standard reed or an energy-
saving reed (e-reed).
Because these are the specifications at
delivery, it is not necessary to input them
when the reed is not changed.

<Base Texture>
When this is pressed, a keyboard for select-
ing the standard fabric texture (1/1,1/4, etc.)
is displayed.
For the dobby or electronic shedding specifi-
cations, the item of "Pattern" is included in
the selection.
Selecting ÅgPatternÅh activates automatic
reading of the texture from the pattern that is
set.
Ensure to conduct transferring to the control
after having set a weaving pattern at the
time of setting "Pattern".
5.1 - 21



5  WEFT INSERTING MOTION
(3) These are the inputs concerning warp yarns.
<Yarn Type>

The upper row shows the major selections
such as spun, filament, glass, and others,
and the lower row shows the detailed selec-
tions such as rayon, polyester, and others.
The selection items in the lower row vary
according to the yarn type that is selected in
the upper row.

<Yarn Count>
Input a yarn count. 
A unit (s, dtex, G, or mm) automatically var-
ies according to the <Yarn Type> that is
selected.
Select /1 for single yarns and  /2 for two-ply
yarns.

<Density>
Input the warp density. 
Update a unit (/inch, /cm) on the screen for
units of ICS. 
Note that this update triggers replacement of
all units that are applied to the weaving
machine.

<Beam Diameter>
Input the weaving scroll diameter of the des-
ignated beam.
This is used for calculating the beam rota-
tion speed at the time of the start of weav-
ing.

(4) These are the inputs concerning weft yarns. 
Select <Yarn Type>, <Yarn Count>, <Density>
as in the same way as warp yarns. 
<To-Tw>
Set the designated To by touching To (weft
insertion initial angle)  of each color.

Touch the “Tw”  switch (Weft arrival angle
switch) for each color, then set the desired
angle.

The selectable range is from 50° to 150° The stan-
dard value will differ depending upon the machine 
speed and yarn quality as listed below.

R/S Spun yarn Filament yarn

150cm 105º 90º
190 90 80

280 75 —

336 75 —

The standard value is 230° and the selectable 
range is from 180° to 280°
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5.1  Weft Inserting Motion (Electric Drum Type)
<ABS><Stretch><AGS><Parallel> are optional.
Input as per use (or a number of paralleled
yarns).
The timing is set automatically.

Press after input is complete.

A screen for transferring to control is displayed.
Press the arrow.
A screen for selecting an item that is necessary for
the entered setting of the fabric weaving to be
reflected in the control appears.
As a default, transferring to all control values is
chosen. (The items to be transferred are indicated
in orange.)
Touch the items that should be excluded from
transfer by changing them into gray. Or, press "All"
to unselect all at once, and reselect only the item
that should be transferred.

Transfer items

<EDP> To change the winding number of
the drum.

<VALVE> To change the weft inserting timing
(pin, main, sub, etc.)

<SENSOR> To change the sensor sensitivity
such as WF1 and WF2.

<TWCTRL> To change items relating to Tw
automatic control.

<Machine Adjustment> 
To change the instructions such as
shedding size and back height.

<Warp Tension>
To change items relating to letting-
off such as warp tension.

<Finishing Row>
To change the row adjustment
according to the pattern.

<Drive> To change the items relating to
motor and inverter (SCI).

<Shedding> To change items relating to elec-
tronically-controlled shedding such
as leveling, static angle (electronic
shedding).

<Device> To change the items relating to
optional devices such as TAPO.
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[ 1.2 ] Setting of [ Frame Pattern ]

<Frame Raising Rate>

Concerning whether a fabric is woven in upper
weaving or lower weaving, it is not necessary
to set it when a specific pattern such as 1/1 or
2/1 is already selected on the fabric standard
screen. This setting is used for calculating the
power or the back height at the time of trans-
ferring to control. 
A numerical value in a yellow frame indicates
a value that the control automatically calcu-
lated based on the pattern.
(Only electronically-controlled shedding such
as electronic shedding or dobby is displayed.)

<Frame Position (Rear)>

When a frame is moved backward, set it in the
unit of millimeters.
This is used for calculating a shedding angle
or a shedding size because the shedding size
varies according to the position of the frame.
It is not necessary to set it as long as there is
no remodeling because the initial value is
matched to the requirements at shipment.

<Harness Frame>

Set a frame as used, not used, or not-
equipped. In addition, setting of a base frame
or a selvage frame makes the frame height
instructions appropriate. In the case of elec-
tronically-controlled shedding, this setting is
transferred to a pattern or shedding.

<Texture>

In the case of electronically-controlled shed-
ding, the texture per every frame that is read
from the pattern is displayed. 
When setting the texture as the pattern on the
screen of the fabric standard, transfer ICS
because the shedding adjustment value is
determined based on this pattern.
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[ 1.3 ] Setting of [ Unit ]

A unit to be used for control is set on this screen.
Note that the control is replaced upon changing the
setting.

<Pressure>

Choose either Mpa or Kgf. 

<Tension>

Choose either Kgf or N. 

<Flow Rate>

Choose either Nm3 or cfm.

<Density>

Choose either /inch or /cm.
Note that the fabric density is replaced upon
changing the density.

<Filament>

Choose either dtex (deci Tex) or den (denier).

<Stop Rate>

Choose either of the items below as a calcula-
tion unit of the stop rate that is displayed on
the monitor:  
/hour => number of stops per one hour
/100,000 picks => number of stops per 100,000
picks
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[ 2 ] [ EDP ] switch

Touching the [ EDP ] switch displays the screen
shown at left.

The screen indicates the initial values of the items
related to the <DRUM> for each color (set by the
[ ICS ] switch).

<Drawing-in width + Waste selvage>

The number of winding and the position of the
memory are displayed after setting the length
of <Drawing-in width + Waste selvage> and
then pressing the Calculate SW.
Prior to pressing the Calculate SW, it is neces-
sary to set a type of <Measuring band> prop-
erly.

However, it is not necessary to change the set-
ting other than the mixed specifications with
letting-off or the drum exchange because it is
already set with the specifications at the time
of delivering the weaving machine.
After setting the length of <Drawing-in width +
Waste selvage> as 1,950 mm and pressing
the Calculate SW, the display changes as
below. Then set the scale of the band at
approximately 31.

In the case when the number of winding
should be changed or the type of the band is
not correct, pressing Calculate SW triggers the
recalculation and the change in the position of
the scale. 
Regarding the B band, the scale shows 30.9
for 3 turns and 2.8 for 4 turns. 

Regarding the A band, it is 6.5 for 4 turns.
Even after setting 3 turns for A band and
pressing the Calculate SW, it returns to 4
turns. 
This is because there is no memory position
equivalent to the measurement of 1,950mm
for 3 turns in the A band.
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What follows is a detailed description of the EDP-
related set items.

<Number of base winding>
Set the number of base turns for preparation.
• Touching the “Base Wind” switch on the

function panel winds a weft onto the mea-
suring band by the specified number of
base turns.

• The recommended value is set by the ICS
transfer. If the machine speed (rpm) is high
or the amplifier gain is decreased, set a
slightly higher value.

<Number of winding per 1 pick>
• The recommended value is set by the ICS

transfer, however, set it as the number of
turns that is displayed after pressing the
Calculate SW mentioned above when the
drawing-in width or a type of drum is
updated.

<Acceleration/Deceleration>
Set the response gain of the drum motor.
• Normally, the value "3" is set as a default,

however, set "5" when the machine speed
is more than 800 rpm and there are many
single patterns.

• The greater this value, the quicker the
motor response.  (The motor acceleration/
deceleration becomes quicker.)

• If the set value is too low, the acceleration
of the motor may not follow the machine
setting-up speed so that the number of
turns of weft on the drum becomes low.  In
such a case, increase the set value.

<Speed control>
This is the setting to rotate a drum constantly
in the case of excessive shortage of supply by
acceleration and deceleration of the drum.
"Automatic" means automatic control accord-
ing to the pattern setting.
Choose “Manual” to set the allocation of each
color when slower rotation than “Automatic” is
preferred.
It rotates more slowly when the value is
smaller, however, when it is too small, the
base winding decreases and a risk of weft
miss increases.
Basically, set the value that is larger than the
ratio out of the patterns.

<Stopping speed>
You can select either [ STD ] or [ SLOW ] .
Select [ SLOW ] for soft stopping of the wind-
ing arm upon stopping the loom or at end of
preliminary winding.
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This is to eliminate any loosening or kink in the
preliminary winding that cannot be handled by
the tensor.

<Rotatory direction>
A drum rotates in the reverse direction when
this is set to "Reverse".
When you choose "Reverse", a balloon sensor
should be mounted with the right side left, thus
a balloon sensor that serves a reverse rotation
is necessary.

[ 3 ] [ Balloon Sensor ]

This is to set the balloon sensor next to the electro-
magnetic pin to be used for weft flying control.

<Balloon sensor>
When selecting as “Unused”, there is no fol-
lowing by the balloon sensor signal and the
fixed control is applied to the pin or ABS.
Choose “Unused” upon occurrence of a disor-
der of the balloon sensor or a difficulty in auto-
matic control due to excessive wind cotton.
Basically, set as "Use".

<Sensitivity>
Adjust the balloon sensor sensitivity.
• The standard value of the sensitivity is 3.
• Note that it is necessary to adjust it accord-

ing to a yarn type or environment.

<Effective range and Standard value>
Set the standard value and the effective range
to prevent the false detection of the balloon
sensor signal. 
When the number of winding per 1 pick is 3
turns, the timing when passing the balloon
sensor is 2nd turn for N-1, and 3rd turn for N. 
Narrow the effective range when there is
excessive false detection due to a lot of wind
cotton, or widen the effective range when
there is irregularity in the yarn speed. 
Refer to the mean, maximum value, minimum
value in the lower row. 
Basically, there is no need to change the set-
ting because they are automatically set by the
ICS transfer.

<Mean, Minimum value, Maximum value>
An actual value is displayed as a reference for
each setting.

<Clear the mean and restore the standard value>
Control the pin or ABS based on the mean.
Short pick or long pick errors may occur when
the mean becomes apart from the actual value
due to wind cotton at the time of changing a
yarn type or a number of winding.
Clear the mean by pressing this SW and start
operation using the standard value.
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<Clear the mean and follow the sensor value>
Pressing this SW triggers following to the sen-
sor value during 100 picks and calculating the
mean.
The reason why using this function is the
same as in the case mentioned above is that it
is clearing the mean and restoring the stan-
dard value.  Normally, conduct clearing the
mean and following the sensor value, how-
ever, this should not be applicable when the
sensor is not normal or excessive wind cotton
is found.

<Limit gauge>

a) Abnormality
If [ WARNING ] is selected, an abnormality
exceeding the threshold set in b) is warned by
the alarm lamp and the respective error mes-
sage, but the loom operation continues.
If [ STOP ] has been selected, the machine
operation stops.
See “When the warning function is activated”
below for the warning function.

b) Gauge
You can set the abnormality threshold (number
of abnormal picks/sampling quantity) for warn-
ing.
If the number of abnormal picks in the sam-
pling quantity exceeds the threshold, abnor-
mality is judged.
Entry ranges : Sampling quantity: 1 to 100, 

Abnormality threshold: 0 to 100

If the winding sensor signal monitor detects a machine error

The “MORE WINDING SENSOR SIGNALS” or “FEWER WINDING SENSOR SIGNALS” message appears.
Take the necessary action given below.

For the “MORE WINDING SENSOR SIGNALS” message:

1) Wipe off fly or fleece from the electromagnetic pin, winding sensor, and their surroundings.

2) If a long pick has occurred, the weft flying state and the pin closing timing may not match each other.  So,
check the air pressure of the main nozzle and pin closing delay rate.
A long pick will be caused also if the base winding is out of shape due to excessive impact applied by
Tbw = Tw.  Check the breeze pressure, winding cover position and drum position.

3) Check the installation height of the winding sensor.

4) Replace the EDP inverter board.

For the “FEWER WINDING SENSOR SIGNALS” message:

1) Wipe off fly or fleece from the electromagnetic pin, winding sensor, and their surroundings.

2) If a short pick has occurred, check the back tension applied to a weft when the LH cutter cuts the weft.  If
the back tension is large, check the cutting blow pressure, installation height and sharpness of the LH
cutter, and front-to-rear position of the winding cover.

3) Replace the winding sensor.

4) Replace the EDP inverter board.
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[ 4 ] [ Valve-related ]
Set the weft inserting valve-related conditions with
icons provided in the left.

The optimum timing for individual cloth to be woven
is set automatically by the ICS (initial condition set-
ting) function if necessary conditions are set using
the [ ICS ] switch.

Since the setting is rough, however, fine adjustment
for each fabric should be made especially when
any quality problem such as weft loosening or warp
mark is found.

[ 4.1 ] [ Sub Screen ]

Timing of the tandem, main, sub, stretch can be set
on the sub screen collectively.  Below is the expla-
nation on setting on the sub screen.

When opening the screen at first, only setting for
the sub is displayed. Press the “ALL” switch on the
top left to show all weft inserting valves including
pin, main, tandem, and stretch. The number of sub
that is displayed turns into the number of the used
valves +1 then.

In addition, pressing the “Difference” switch on the
top left displays the setting that is different per each
color in orange.
In the following example, the setting that is different
from the color 1 as standard is shown in orange.
Pressing the color indication BOX allows you to
change the color of the standard.

In addition, the numerical value in the yellow BOX
that is located in the top of each color indicates the
total of opening per every color that is displayed.

[4.1.1][Individual Setting of Timing]

First, set the jet timings of the sub nozzles tempo-
rarily with the initial condition setting (ICS) function.
Adjust the electric drum timings, the jet timings and
air pressure of the main nozzles, and the air pres-
sure of the sub nozzles so that Tw (weft arrival
angle) becomes from 230° to 240°. Then, run the
machine and check the weft flying state to make
final settings.

(1) Pin
Set the timing of weft release from the electro-
magnetic pin on the electric drum. 
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(2) Main, Tandem

1) Advanced Angle of Main Nozzles
The advanced angle of main nozzles refers to
how long (expressed in degrees of the crank
angle) the start of the main nozzle jetting is to
precede the weft release timing.

2) Jet End Timing of Main Nozzles
The standard jet end timings are listed at left.
If weft breaks or becomes slack, it is neces-
sary to modify the jet end timing.

3) Jet Timing of Tandem Nozzles
The standard jet timings are listed at left.
After adjustment, check the posture of weft
between each tandem nozzle and the corre-
sponding main nozzle by using a stroboscope
to see that the weft is not slack.

(3) Standard Timing of Sub Nozzles

1) Jet start timing
a) Sub valve No. 1

Sub valve No. 1 should be activated at the
same timing as To.

b) Sub valves Nos. 2 and 3:
Sub valves Nos. 2 and 3 should be acti-
vated when the leading end of a weft
reaches the 1st of the sub nozzles con-
nected to a sub valve.

c) Sub valves No. 4 and the subsequent
valves:
Sub valves No. 4 and the subsequent
valves should be activated 5° earlier when
the leading end of a weft reaches the 1st
one of sub nozzles connected to a sub
valve.

2) Jet end timing
a) Jet start timing plus 60°
b) For the final sub valve only, the jet end tim-

ing should be set at 300°.

NOTE: The above settings are standard and
required to be slightly modified depending upon the
yarn quality, yarn count, and fabric texture.

Therefore, 
Advanced angle = (Weft release timing - main noz-
zle ON timing)
The standard angle is –20°.

Yarn type

Spun yarns

Filament 
yarnsThick 

Medium

800 rpm 
or less

801 rpm 
or more

Jet end 
timing

180 170 160 180

Spun yarns Filament yarns

Jet start 
timing

Main nozzle 
timing + 5°

Main nozzle 
timing + 5°

Jet end 
timing

Main nozzle 
timing - 10°

Main nozzle 
timing - 30°
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(4) Determination procedures of sub nozzle tim-
ings
The following two procedures are available for
the determination of sub nozzle timings:
a) Using a stroboscope (76201-00002)

For the handling of a stroboscope, refer to
Chapter G, Section G.3 Measuring Instru-
ments, Subsection G.3.2 Stroboscope.

b) Using the weft arrival angles indicated on
the function panel
To display the weft arrival angles, touch the
[ INFO ] switch on the function panel.

Although a slight difference may result from the
above procedures, it is negligible.

What follows is a sample procedure for each of
those determination procedures.

 Sample Conditions

Reed space 190 cm

Drawing-in width 1600 mm

Sub nozzle 
arrangement

1st position: 30 mm from the inlet
Middle positions: At intervals of 60 mm

Sub valve No. 1
Sub valve No. 2
Sub valve No. 3
Sub valve No. 4
Sub valve No. 5
Sub valve No. 6
Sub valve No. 7

Four-nozzle connection
Four-nozzle connection
Four-nozzle connection
Four-nozzle connection
Four-nozzle connection
Four-nozzle connection

Three-nozzle connection

Electromagnetic 
pin timing

70°

To 80°

Tw 230°
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A) Determination procedure with a stroboscope

1) Use stroboscope 1 and first check To.  Next,
check the crank angles at which weft yarn 2
arrives at the 1st nozzle of each sub valve;
that is,
• at the 2nd sub nozzle from the left

(2nd nozzle of sub valve No. 1)
• at the 6th sub nozzle

(2nd nozzle of sub valve No. 2)
• at the 10th sub nozzle

(2nd nozzle of sub valve No. 3).
• at the 14th sub nozzle

(2nd nozzle of sub valve No. 4).
The above is for the first half, and the following
for the latter half.
• at the 17th sub nozzle

(1st nozzle of sub valve No. 5).
• at the 21th sub nozzle

(1st nozzle of sub valve No. 6).
• at the 25th sub nozzle

(1st nozzle of sub valve No. 7).

2) If the results fluctuate as shown below, adopt
the earlier angle.

2nd nozzle: 98° to 100°
6th nozzle: 114° to 116°
10th nozzle: 130° to 132°
14th nozzle: 148° to 150°
17th nozzle: 159° to 161°
21th nozzle: 183° to 185°
25th nozzle: 198° to 200°

If the lowest digit is from 0° to 4° round it off to
0°; if 5° to 9°, round it off to 5°. (in increments
of 5°).

3) Accordingly, the weft arrival angles are
2nd nozzle: 100°
6th nozzle: 115°
10th nozzle: 130°
14th nozzle: 150°
17th nozzle: 160°
21th nozzle: 185°
25th nozzle: 200°

2

1
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4) Based on the above angles, determine the jet
start and stop angles for each valve as listed
below:

*1 Jet end timing = Jet start timing + sub valve
opening.
The opening is 40° in this example, but it
should be varied according to the material and
yarn count.
The OFF timing values for the three final
valves should be fixed at 280°, 300° and 300°.
(The OFF timing values for the four final
valves should be 260°, 280° 300° and 300°.)

*2 If stretch valves are used, they should be fixed
at 270°, 290° and 290°.  See 5.1.7.
(The OFF timing values for the four final
valves should be 260°, 270° , 290° and 290°.)

5) After setting the above timings, run the weav-
ing machine and check that Tw is within 230°.

(5) Stretch nozzle (option)
Set the valve jet timing for the weft tensioning
device. The timing can be set for each color.
Refer to 5.1.7 Weft tensioning device for
details.

(6) Stretch blow
Set the jet timing for the selvage weave back
prevention device installed on the temple por-
tion at the right edge of the cloth and the
stretch blow jet timing for releasing the weft
yarn sucked into the stretch nozzle. 
Adjust flow rate of the selvage weave back
prevention blow by the throttle valve installed
in the blow nozzle portion.
Refer to 5.16 Weft stretch yarn device for the
stretch blow.
The same valve is used for these.

Sub valve No. Jet start timing Jet end timing*

1 100º 140º
2 115º 155º
3 130º 170º
4 150º 190º
5 170º 280º
6 190º 300º
7 210º 300º
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[4.1.2][Manual Operation Screen]
On the Manual screen of each device, manual
operation can be confirmed.
Below is an explanation on the sub screen that
has special functions.

<Drawing-in width>
A sub-nozzle that is not used is grayed out
after changing the drawing-in width.
In the sample screen, it indicates that the noz-
zles are used up to the second one of sub 11
for the drawing-in width of 2,500 mm.
The drawing-in width that is set by ICS is indi-
cated at the time of the ICS transfer.

<Standard specifications, Energy saving specifications>
Indication changes in energy saving specifica-
tions because the latter half of the sub is
changed to triple nozzles. The items of energy
saving are not displayed at selecting an
energy-saving reed (e-reed).

<High pressure, Low pressure>
Confirm manual operation by switching this
SW for two-stage sub pressure switching.

<Manual SW>
Pressing this SW of each valve triggers the air
jet and the color of the SW becomes red. 
Press the SW again to finish the jet, and red
indication disappears then. 
The sample screen shows an example that
sub 1 is in the jet status.

<Sub exhaust>
This is the manual jet SW used at sub
exhaust. E is the exhaust of the most rear sub
and E-1 is the one before the most rear sub.

<Sub pressure>
In APC or P-monitor, the current pressure of
the sub is displayed in the yellow BOX.
In the case of APC, you can initialize and
change the pressure by pressing the pressure
change SW that is displayed as well.

<Driving control>
Setting the number of rotations and then
pressing Exec trigger the jet at the designated
timing set for the number of rotations.
You can confirm whether there is a problem in
jetting during operation.
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[ 4.2 ] [ ABS Screen ]
A
B
S

A
B
S
使
用
、
不
使
用
を
設
定
し
ま
す
。

This is the screen for setting ABS-related items.
ABS...................... Set use or non-use of ABS.
ABS (release) ...... Set the angle for the ABS to

release the weft upon start
of weft insertion.

ABS (brake) ............. Set the angle for the ABS to
brake the weft yarn.

ABS (pull back) ........ Set the weft yarn pull-back
angle.

Refer to section 5.5 Weft Tension Adjustment
Unit for the details of the setting values.

<Waiting position (At stop)>
This is to set the position of whether the ABS
brake is OFF or ON when the weaving
machine stops. 
The standard setting is the position of brake
OFF to avoid a mistake in threading.
For the glass or the servo ABS, set the posi-
tion as brake ON due to the large volume of
pulling back.

<Standard signals of brake ON>
ABS brake controls in accordance with the
yarn speed per each pick based on the balloon
sensor signals.
In standard, the timing when the yarn of N-1
(number of winding-1) passes the balloon sen-
sor is considered as the standard, however,
set N-2 when the brake should be triggered
prior to the N-1 signal for the wide width.

<Tw follow by brake angle>
Set this ON so that the brake-ON signal of the
ABS should be automatically delayed when
Tw changes drastically depending on the size
of the cheese without using Tw automatic con-
trol (APC, AFC, ATC).
Setting this ON makes the motion different
from the brake timing that is set.
For those without a yarn-end detector, setting
this ON is not recommended because it
causes the occurrence of a mistake at the time
of switching the cheese.

<Yarn speed following by brake operation time>
Turning this ON stabilizes Tw and the weft
yarn tension by extending the brake operation
time when the yarn speed is fast and shorten-
ing the brake operation time when the yarn
speed is slow.
The initial setting is ON. Set it OFF for the fab-
rics such as the double width or denim that
require the brake to work for more than a cer-
tain period of time.
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[ 5 ] [ PATTERN ] Switch

Touching the [ PATTERN ] switch displays the
screen shown at left.

The items displayed on the pattern screen vary by
each specification. 

(1) Only the border electronic winding type has
items of density and CFC.

(2) Only the type of electronically-controlled frame
in electronic shedding and electronic dobby
has the frame setting items.

(3) Only the border electronic winding type has
items of winding stop.

(4) Only the SC inverter type has the items of
weaving machine speed.

<Number of indication>

You can change the number of the steps that
are displayed on one screen. 
For example, the sample screen shows an
example after entering 50 steps.
The size of letters becomes smaller but the
whole image becomes visible.

The part that an item of the pattern is shaded
indicates the part that is excluded from weav-
ing. 
The wefts with color setting after 0 and the
frames that are set with either up or down are
shaded so that it is easy to confirm whether
there is no mistake in setting.

A step that has blue background in [Step] field indi-
cates the current step.

Step Indicates the line number of the weav-
ing pattern program.
Maximum number of steps: 5000 (1-
5000 steps)

Color Used to enter the drum No.

Repeat Used to enter the number of repetitions
of a step sequence from a given step to
another. Enter the number of repetitions
at the sequence starting step and * at
the sequence ending step.
Maximum number of steps in a repeat
sequence: 999

Density Used to enter the number of weft yarns
per inch or cm.
Set the unit by the [ DENSITY ] switch
below.
Density range: Determined according to
the machine specification.
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Cfc When a numeric value is input here, the
take-up surface roller is rotated as
many turns after the end of weft inser-
tion in that step and before transition to
the next step for cloth fell travel. 
If input for the final step of a repeated
step sequence, it is applied only after
the end of the final step.
A positive sign (+) indicates cloth fell
travel in the forward direction, and a
negative sign (–) in the reverse direc-
tion.
Allowable cloth fell travel range: –1.99
to +1.99

■ and □ Used to set the dobby weaving pattern.
■ : Heald frame upper shed
□ : Heald frame lower shed

Take-Stop Specify the pick where the winding
stops.
(Setting the winding stops frequently
may increase the load on the winding
motor and generate heat.)

Speed Input H and L of the number of rotation
for the SC-inverter type.
Set the numbers of rotation that corre-
spond to H and L on the setting screen
of [ Map ] - [ Motor ].
The default value of <Switching number
of rotation> is indicated as OFF on the
setting screen of [ Map ] - [ Motor ].

WeftStart When setting this OFF, the machine
cannot restart at the step where the
weft miss occurred. 
The machine does not restart until the
weft is removed up to the step that set-
ting is ON. 
Use this for weft insertion in the same
shed or prevention of the finishing row.

WarpLock When setting this OFF, weaving does
not stop at the step that is set at manual
stop of the warp.
Use this for weft insertion in the same
shed or prevention of the finishing row.
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 Basic Setting Procedure

(1) Set the color, number of repeats and cloth fell
travel as follows:

1) Touch the [ STANDART ] switch.

2) Touch the [ SETTING START ] switch.

3) To set a color, touch the Color column at the
desired step.
The color selection keyboard appears. Select
the desired color.
# : Skipped pick
0 : No input (end of weft pattern)
Touch [ Next ] to go to the next step and then
[ Enter ] to finalize the input and proceed to the
next step.

4) To set the number of repetitions, touch the
Repeat column at the desired step.
The keyboard will appear, so input the number
of repetitions at the desired sequence starting
step and* at the desired sequence ending
step.
Touch [ Next ] to go to the next step and then
[ Enter ] to finalize the input and proceed to the
next step.

5) To set the weft yarn density, touch the Density
column for the desired step. 
The keyboard will appear, so input the weft
density.
Touch [ Next ] to go to the next step and then
[ Enter ] to finalize the input and proceed to the
next step.

6) To set the cloth fell travel, touch the Cfc col-
umn of the desired step. 
The keyboard will appear, so input the cloth
fell travel.
Touch [ Next ] to go to the next step and then
[ Enter ] to finalize the input and proceed to the
next step.

NOTE: If a heavy or light filling bar appears
between patterns during weaving, set the
travel as follows:

• Make the total cloth fell travel in the set pat-
tern equal ±0 mm per one pattern cycle. If it
is not made ±0 mm, the calculated cloth
length based on 1/(weft yarn density) × (1 –
contraction rate) is different from the actual.

• Set the cloth fell travel frequency to once
per 50 picks or more in average.
5.1 - 39



5  WEFT INSERTING MOTION
• If the cloth fell travel frequency is increased
beyond this level, heat generation may
occur due to increased load of the take-up
motor.

(For transition from the current screen to a
preceding or succeeding screen,) 

7) flick the screen (up/down) to scroll or touch the
following keys.

8) After completion of setting, touch the [ SET ]
switch.
The confirmation screen appears. If the setting
is OK, touch the [ YES ] switch.

NOTE: If any setting error is found, the check func-
tion operates and turns the background of the line
where the error exists into red.

scrolls 10 steps each

scrolls to the start of the pattern

scrolls to the end of the pattern

jumps to the input step
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(2) Dobby weaving pattern setting

1) Touch [ Frame setting ].

2) Touch the □ in each step line to input the
desired weaving pattern as follows:
■ : Heald upper shedding
□ : Heald lower shedding

3) After completion of setting, touch the [ SET ]
switch.
The confirmation screen appears. If the setting
is OK, touch the [ YES ] switch.

NOTE: If any setting error is found, the check func-
tion turns the background of the line where the
error exists into red.
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 Line deletion, insertion or copy

• Line deletion
To delete a line after completion of pattern set-
ting, touch the [ DELETE ] switch.
Since the box for specifying the object line
appears, input as follows:
[ Step ] : The first line for deletion
[ Lines ]: Number of lines to be deleted
Then touch the [ ENTER ] switch.
A deletion deletes the specified line(s), and the
subsequent lines come up. Clear zeros out the
items, but the subsequent lines do not come
up.

• Line insertion
To insert a line after completion of pattern set-
ting, touch the [ INSERT ] switch.
Since the box for specifying the object line
appears, input as follows:
[ Step ] : The first line for insertion
[ Lines ]: Number of lines to be added
Then touch the [ ENTER ] switch.
The specified line(s) is added and the subse-
quent lines go down.

• Line copying
A line in a pattern can be copied to another
line. 
Touch the [ COPY ] switch.
The box for specifying the contents to be cop-
ied appears. Input as follows:
[ Source ] : Source line for copying
[ Destination ] : Destination line for copying
[ Repeat count ] : Number of copy repetitions

 Overwrite : The destination is overwrit-
ten by the copied contents

 Insertion : Insertion to the destination
(subsequent lines go down)

[ Copy item ] : Selection of item desired to
be copied

Then, touch the [ ENTER ] key.
The copy is made as specified.
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 Weaving pattern name or test pattern regis-
tration

• Weaving pattern name registration
The generated weaving pattern name can be
registered in .
Touching the box beside the [weaving pattern]
and pressing the F4 key beside the panel dis-
plays a full keyboard. Type in the name on the
keyboard and touch the [ ENTER ] key.
The name appears in  on the right side
of the [ PATTERN ].

• Test pattern registration
Up to three test patterns can be registered
aside from the weaving pattern. (The maxi-
mum number of picks for the test pattern is
100.)
Touching [ 1 ], [ 2 ] or [ 3 ] next to the [ Test
pattern ] displays the test pattern setting
screen. Set the test pattern in the same way
as for the weaving pattern registration.
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 Setting Procedure for Pattern Matching (Cur-
rent Step)

Pattern matching (current position setting) is made
in two ways [ SYNCHRONISE/ASYNCHRONOUS ] .

(1) Pattern matching in [ SYNCHRONISE ]
Touching the [ START PICK ] key displays the
screen for setting the steps and number of rep-
etitions. Specify the position by the weft step.
[ Step ] : Desired step
[Repeat ] : Repeat number when the desired

step exists within a pattern repeti-
tion.

Then touch the [ ENTER ] switch.
The background of the specified steps turns
blue to indicate the current position.

(2) Pattern matching in [ ASYNCHRONOUS ] 
Touching the [ START PICK ] key displays the
screen for setting the steps and number of rep-
etitions. Weft and warp steps can be specified
independently.
Weft [ Step ] : Desired step
[ Repeat ] : Repeat number when the

desired step exists within a pat-
tern repetition.

Warp [ Step ]: Desired step
Then touch the [ ENTER ] switch.
The background of the specified weft step
turns to blue to indicate the current weft step
position.
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 Setting specifications on the pattern screen

An item or a specification that constitutes the pat-
tern screen is set on the Spec screen. 

<Used frame> (Electronic dobby and electronic
shedding only) 
Set the following; 
Use: Frames that are used for weaving 
Not use: Frames that are not used 
N/A: Frames that are not equipped
When choosing Not use or N/A, it is not dis-
played on a pattern setting window and turns
into solenoid OFF status.

<Texture> (Electronic dobby and electronic shed-
ding only) 
A texture that is selected on the pattern is dis-
played.
This is not a setting item.

<Density ratio> (Border electronic winding only)
(Take-up control is performed to make the weft
yarn density equal the following:
(Density set in the Density column) × (Density
correction rate).
If the density correction rate is 100%, there-
fore, it is controlled according to the density
specified in the Density column.
If it is desired to increase the density (by 3%,
for example) as a whole since the actual
length of the cloth for one repeated pattern is
longer than the expected length, set the
[ Density ratio ] at 103%.) 
Then, touch the [ ENTER ] switch.
Update a unit of density (/inch, /cm) on the
screen for units of [ICS].
Note that this update triggers replacement of
all units that are applied to the weaving
machine.

<SYNCHRONISE> (Electronic dobby and elec-
tronic shedding only)

• [ SYNCHRONISE ]
Weft-related steps and pattern steps are
always executed in the same positions.
Since a weaving step is controlled in a weft-
related step, repetition occurs with the step
immediately before the one with "0" in its color
column as the final step of the pattern.
Be careful since weaving occurs with lower
shedding for all healds if the pattern setting is
○ for all healds in a step where a setting other
than "0" is specified in its color column.

• [ ASYNCHRONOUS ]
Weft related steps and pattern steps are exe-
cuted independently.
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Weft-related steps are repeated with the step
immediately before the one with "0" in its color
column as the final step of the pattern.
Pattern steps are repeated with the step
immediately before the one that is set as ○ as
the final step of the pattern.

• Explanation of [ SYNCHRONISE/ASYNCHRONOUS ]
The difference between these operations is
explained for the case of the setting pattern
shown at left.

(1) [ SYNCHRONISE ]
In the weaving pattern, steps 1 to 8 are
repeated.

(2) [ ASYNCHRONOUS ]
In weft-related steps, steps 1 to 8 are
repeated.
In the weaving pattern, steps 1 to 4 are
repeated.

<Back weaving>  (Electronic dobby and electronic
shedding only)
When setting this ON, a pattern is woven with
the face side back.
Note that there may be a case in which these
two fabrics are not completely the same when
applying the density change or CFC.

<Weft start restriction>
The initial value is ON. Items concerning Weft-
Lock are displayed on the pattern screen.
When setting this OFF, items of WeftLock are
not displayed on the pattern screen, and the
weft start restriction is released.

<Warp stop restriction>
The initial value is ON. Items concerning
WarpStop are displayed on the pattern screen. 
When setting this OFF, the items of WarpStop
are not displayed on the pattern screen, and
the warp stop restriction is released.
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5.1.6 Jet Pressure Adjustment of 
Main and Sub Nozzles

The jet pressure adjusters for the main and sub
nozzles are located at the left side of the left frame.

The figure at left shows the arrangement of the
pressure adjuster dials for the 6-color versions.

M1 : Dial 1 for main tank No. 1 
M2 : Dial 2 for main tank No. 2 
M3 : Dial 3 for main tank No. 3 
M4 : Dial 4 for main tank No. 4 
M5 : Dial 5 for main tank No. 5 
M6 : Dial 6 for main tank No. 6
S : Dial 7 for sub-end tank
SE : Dial 8 for sub-end tank

Beneath the above dials are the following accord-
ing to the specifications:

CU : Dial for cutting blow
MB : Main-nozzle breeze adjuster dial  (for

adjusting the breeze while the machine
is in operation)

[ 1 ] Pressure Adjustment Procedure

(1) Connect the plug of the master gauge (76201-
00048-00) to the coupler that fits each dial.

NOTE: For the handling of the master gauge,
refer to Chapter G, Section G.3, Subsection
G.3.1 Air Pressure Gauge.

(2) Conversion of pressure values
The master gauge 76201-00048-00 is indi-
cated in the unit of kilo Pascal (kPa). Refer to
the converted values as follows:
1 kg/cm2 = 0.098MPa
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(3) While keeping the pressure difference between the main tank and sub tank as listed below by reading the
air pressure on master gauge, adjust dials 1 through 8 to obtain the target TW.

 For e-reed

• Spun yarns and filament yarns
Main tank pressure Pm = Pressure that makes Tw 230°-240°
Sub nozzle pressure Ps = Pm (Without tandem nozzle)

Ps = Pm + 0.05MPa (0.5 kg/cm2) (With tandem nozzle)

 For standard reed

• Spun yarns
Main tank pressure Pm = Pressure that makes Tw 230°-240°
Sub tank pressure Ps = Pm + 0.05 MPa (0.5 kg/cm2)

• Filament yarns
Main tank pressure Pm = Pressure that makes Tw 230°-240°
Sub tank pressure Ps = Pm + 0.1 MPa (1.0 kg/cm2)

NOTE: Pressure of the sub-end tank is usually the same as the pressure of the sub tank.
Adjust each pressure if there is a defect in the fabric quality or occurrence of the weft miss.

[ 2 ] Weft Arrival Angle Tw

The Tw (Timing of weft) means the crank angle
when a weft yarn, which was measured and wound
on the electric drum, has reached the WF1 feeler.

(The TW pulse means the weft arrival timing
expressed in number of pulses.)

 How to check Tw

a) Run the machine and confirm Tw on the [ info ]
screen.

b) Use a stroboscope to observe weft yarn 2
wound on measuring band 1 of the electric
drum. The moment the weft yarn 2 is fed
through warps and locked with plunger 3, read
crank angle Tbw. Check that the bias angle
(difference between Tw and Tbw) is within the
range from 5° to 15°(when the Tw pulse is set
to 2).

NOTE: The size of the bias angle (difference
between Tw and Tbw) has a big influence on the
consumption of the air and occurrence of the weft
miss. When lowering the sub-nozzle pressure grad-
ually, the bias angle may become wider drastically
at a certain level of the pressure. A reduction effect
on the air consumption increases when setting the
sub-nozzle pressure around such a turning point of
the bias angle while confirming that there is no weft
miss or no defect in the fabric quality.

Standard

The standard timing of the Tw is 230° to 240° , It must 
be within 250° even for the latest timing.
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[ 3 ] Breeze of Main Nozzles

• Constant breeze (MB) 
For preventing the weft from coming out of the
main nozzle that is shaking while driving, breeze
always streams through each of the main noz-
zles.

• Breeze for passing a weft through main and/or
tandem nozzles
You may stream breeze for passing a weft
through main and/or tandem nozzles in prepara-
tion for weft insertion using push valves as
shown at left.
To pass a weft through the upper main nozzle
No. 1, use push valve 1 (M1); to pass it through
the lower main nozzle No. 2, use push valve 2.
To pass a weft through tandem nozzle 3, use
push valves 4 on top of the weft insertion plate.

(1) Adjust the air pressure to 0.08 MPa (0.8 kg/
cm ) as standard using dial 1 for main nozzle
breeze (MB).

(2) Set the pointers of speed controllers 2 (for
main nozzle No. 1) and 3 (for main nozzle No.
2) to the “2” (breeze) position as standard.

(3) Set the pointer of speed controller 4 (for weft
threading push valve) to the “4” position as
standard.
The weft threading air is fed from the main
tank.
If the machine fails to thread a weft yarn,
adjust speed controller 4.

2

5.1 - 49



5  WEFT INSERTING MOTION
[ 4 ] Cut blow

To prevent weft departure from the main nozzle due
to the buckling of weft upon weft cutting by the cut-
ter LH, air flows in the main nozzle for the set time
period.

(1) Adjust the pressure by operating the cut blow
dial CU5. 
Set it to 0.08 MPa (0.8 kg/cm2) as standard.

(2) The air is distributed at the same pressure to
each nozzle valve.

(3) If the yarn posture upon cutting is not appropri-
ate, adjust the pressure and set time period.

[ 5 ] Tandem/Nozzle Breeze

The strength of the breeze at the main nozzle is
suppressed by the breeze flow at the tandem noz-
zle.

The strength of the air flow is controlled by regula-
tor MB1 and throttle valves 6 inside the LH cover.

(Since the air is supplied from regulator MB1, the
pressure is the same as the main nozzle breeze
pressure.)
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5.1.7 Stretch Nozzle (Option)

The stretch nozzle is mounted near the rightmost
warp.  It blows the leading end of a weft into the
exhaust pipe in order to prevent the weft from loos-
ening or looping at the right or left selvage section
in weaving with hard twist yarn or filament yarn.

Two types of stretch nozzles are available; one is
for non-cut reeds (standard type and front injection
type) and the other is for cut reeds.

The upper figure shown at left is a standard type
stretch nozzle for non-cut reeds.

1: Non-cut reed
2: Reflecting weft feeler (WF1)
3: Stretch nozzle
4: Weft exhaust pipe (air outlet)

NOTE: After installing the stretch nozzle, you may
mount weft feeler WF2 onto the rear side of weft
exhaust pipe 4.  (Refer to Subsection 7.2.1, [ 2 ].)

The left figure shows a front injection type for non-
cut reeds.

1: Non-cut reed
2: Reflecting weft feeler (WF1)
3: Stretch nozzle
4: Weft exhaust pipe (air outlet)

3 1

4

2

5.1 - 51



5  WEFT INSERTING MOTION
The lower figure shown at left is a stretch nozzle for
cut reeds.

1: Cut reed
2: Penetrating weft feeler (WF1)
3: Stretch nozzle
4: Weft exhaust pipe (air outlet)

NOTE: After installing the stretch nozzle, you may
mount weft feeler WF2 onto the rear side of weft
exhaust pipe 4.  (Refer to Subsection 7.2.2, [ 2 ].)

1

4

3
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[ 1 ] For Non-cut Reeds [Standard Type]

[ 1.1 ] Positioning the stretch nozzle

(1) Position stretch nozzle 2 so that distance “a”
from its center to the center of rightmost sub
nozzle 1 comes to 80 mm or more, in order to
lead flying wefts securely into exhaust pipe 5.

(2) Fit the stretch nozzle 2 into the groove pro-
vided in the front side of sley 3, then secure it
with nut 4.

NOTE: According to the yarn type, adjust the
height of stretch nozzle 2.

(3) Align the weft inlet center of exhaust pipe 5
with the center of stretch nozzle 2, then secure
5 to the rear side of reed 6.

(4) Set the crank angle at 180° and connect piping
between stretch nozzle 2 and its valve 7.

Pass the stretch nozzle hose through the protective
tube (74006-19014) as shown at left, and fix the
locking shaft portion with Insu-Lock (68601-02000),
and the wire duct portion with Insu-Lock (68601-
00001).

Pay attention to the following points with regard to
fixing of the stretch nozzle hose:

1) Carefully prevent the oscillating portion of the
stretch nozzle hose from coming into contact
with the sub valve cable. If in contact, the sub
valve cable insulation may be broken to cause
an accident.

2) Do not fix the stretch nozzle hose and the
TAPO suction hose together by means of Insu-
lock. If fixed together, the TAPO suction hose
may be broken.

1 4
2

6
5

3

a

7

Protective tube (74006-19014)

Insu-Lock (68601-02000)

Protective tube (74006-19014)

Insu-Lock (68601-00001)

TAPO suction hose

Sub-valve cable
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[ 1.2 ] Adjusting the stretch-nozzle valve tim-
ing

After setting the initial values of the sub-end nozzle
and stretch nozzle valve timings on the function
panel as listed below, make the following adjust-
ments:

(1) Jet the compressed air and adjust the posi-
tions of exhaust pipe 5 and stretch nozzle to
maximize the air discharge from 5.

(2) Pass a weft yarn through the channel of reed 6
and check that the yarn is fed into exhaust
pipe 5.

(3) Run the machine and check the yarn flow with
a stroboscope.  If the weft yarn does not enter
exhaust pipe 5, adjust the air pressure, the jet
start/stop timings of the stretch nozzle valve,
and the installation position (the distance from
the rightmost sub nozzle 1 to the stretch noz-
zle body 2).

(4) Increase the weft measuring length approx. 20
mm more than when there is no stretch noz-
zle.

NOTE: Set the stretch valve pressure at 0.3 MPa
(3.0 kg/cm2) unless there is no defect such as bro-
ken end.

Initial values

Valve timing
 (to be set on the 
function panel)

Sub-end 
nozzle

–260°

Stretch 
nozzle

ON: TW-10°
OFF: 330°

Valve pressure Ps to (Ps + 0.05) MPa
(Ps to (Ps + 0.5) kg/cm2)
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[ 2 ] For Cut Reeds

[ 2.1 ] Positioning the stretch nozzle

(1) Position stretch nozzle 1 so that the distance
“a” from its center to the center of the right-
most sub nozzle comes to 80-100 mm.

(2) Secure stretch nozzle 1 to the right end of spe-
cial reed 2 with screws 3.

(3) Secure special reed 2 to sley 5 with reed block
4.

NOTE: No adjustment work is required.

(4) Set the crank angle at 180° and connect piping
between tensioner nozzle 1 and its valve 6.

Pass the stretch nozzle hose through the protective
tube (74006-19014) as shown at left, and fix the
locking shaft portion with Insu-Lock (68601-02000),
and the wire duct portion with Insu-Lock (68601-
00001).

Pay attention to the following points with regard to
fixing of the stretch nozzle hose:

1) Carefully prevent the oscillating portion of the
stretch nozzle hose from coming into contact
with the sub valve cable. If in contact, the sub
valve cable insulation may be broken to cause
an accident.

2) Do not fix the stretch nozzle hose and the
TAPO suction hose together by means of Insu-
lock. If fixed together, the TAPO suction hose
may be broken.

7

4

2

1

5

3

6

8

Protective tube (74006-19014)

Insu-Lock (68601-02000)

Protective tube (74006-19014)

Insu-Lock (68601-00001)

TAPO suction hose

Sub-valve cable
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[ 2.2 ] Adjusting the stretch-nozzle valve tim-
ing

After setting the initial values of the sub-end nozzle
and stretch nozzle valve timings on the function
panel as listed below, make the following adjust-
ments:

(1) Jet the compressed air to pass a weft yarn
through the channel of reed 7, and check that
the weft is fed into stretch nozzle 1 and out
through exhaust pipe 8.

(2) Run the machine and check the yarn flow with
a stroboscope.  If the weft yarn does not enter
stretch nozzle 1, adjust the air pressure, the jet
start/stop timings of the stretch nozzle valve,
and the installation position (the distance from
the rightmost sub nozzle to the stretch nozzle
body).

(3) Increase the weft measuring length to approx.
20 mm more than when there is no stretch
nozzle.

NOTE: Set the stretch valve pressure at 0.30 MPa
(3.0 kg/cm2) unless there is no defect such as bro-
ken end.

Initial values

Valve timing
 (to be set on the 
function panel)

Sub-end 
nozzle –260°

Stretch 
nozzle

ON: TW-10°
OFF: 330°

Valve pressure Ps to (Ps + 0.05) MPa
(Ps to (Ps + 0.5) kg/cm2)
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[ 3 ] Stretch Nozzle for Non-cut Reeds 
[Front Injection Type]

As the standard stretch nozzle for non-cut reeds is
designed to expand the reed blade with a pin, it
may damage the reed depending on how it is han-
dled. However, the front injection type stretch noz-
zle does not expand the reed blade and prevents
the reed from being damaged.

Note that enough stretch performance may not be
produced by filament yarn and stretch yarn that are
less prone to fly in weft flying. We recommend that
you use a standard type depending on the yarn
type.

[ 3.1 ] Positioning The Stretch Nozzle

(1) Position the stretch nozzle so that the distance
“a” from the center of the rightmost sub nozzle
to the center of the by-pass port of the exhaust
pipe 5 is 90 mm or less in order to lead flying
wefts securely into the exhaust pipe 5.

(2) Fit the exhaust pipe 5 to the groove provided
in the front side of sleigh 3, put an integrated
washer 7 in-between and secure it on the
sleigh 3 with the nut 4.
Position the exhaust pipe 5 so that there is no
gap between the top rubber sheet and the
upper jaw of the reed 6.

NOTE: If you press the rubber sheet too hard,
the rubber sheet will wear out quickly. Do not
press too hard.

1 2 6

5

7

4
3

a

8

Top rubber sheet
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(3) Align the exhaust pipe 5 on the cloth fell side
with the left surface and install the stretch noz-
zle 2 to the rear side of the reed 6.
When you align the left surface, the ridge line
on the upper surface of the stretch nozzle 2
aligns with the by-pass port in the front face of
the exhaust pipe 5.

(4) Arrange pipe between the exhaust pipe 5,
stretch nozzle 2 and stretch nozzle valve 8 at
crank angle 180°.

(5) Bundle the external diameter ø6 hose from the
stretch nozzle and the external diameter ø4
hose from the exhaust pipe via a different
diameter union and fix it to the locking shaft
with an insulation lock (68601-02000) through
a large protective tube (74006-29014-00)
Then, fix it to the wire duct with an insulation
lock (68601-00001) through a small protective
tube (74006-19014).
See the standard type section for fixing the
stretch nozzle hose.

Align the left 
surface.

ø6 hose

ø4 hose

Different diameter 
union

Protective tube Union
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[ 3.2 ] Stretch Nozzle Valve Ting and Others

Set initial values in the following table and adjust
the valve pressure and the trimmed selvage length
as required.

(1) Check if the right and left selvages are tight-
ened or loose. Increase the valve pressure or
the trimmed selvage length if you find a defect.

(2) Increase the weft measuring length by about
20 mm longer than that required when no
stretch nozzle is used.

NOTE: If you find no defect including yarn break,
set the pressure of the stretch valve to 0.30 MPa
(3.0 kg/cm2) or more.

Initial values

Valve timing
 (to be set on the 
function panel)

Sub-end 
nozzle

–260°

Stretch 
nozzle

ON: TW-10°
OFF: 330°

Valve pressure Ps to (Ps + 0.05) MPa
(Ps to (Ps + 0.5) kg/cm2)
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5.1.8 Main Exhaust Valve

The main nozzle pressure exhaust valve should be
used when you weave with weft which will break
easily due to its physical properties at the weft
arrival angle (Tw).  (The exhaust valve is useful in
weaving with wool weft.)

The exhaust valve is connected to the output line of
the main valve as shown at left.

Opening the exhaust valve at the main nozzle jet
end angle relieves the air pressure remaining
between the main valve and main nozzle.  This low-
ers the air pressure at the weft arrival angle (Tw) so
that weft blow-off problems will decrease.

The graph shown at left indicates the difference
between the air pressure waveforms when the
exhaust valve is used and not used.

(1) Set the main exhaust valve timing on [ Map ] -
[ Main ] - [ Setting ].
The standard setting is as below:

(2) Set the ON/OFF timings of the main nozzle
pressure exhaust valve.
For the ON timing, enter the “Main nozzle jet
end timing + 30°” as standard.
For the OFF timing, enter the same value as
the weft arrival angle (Tw).
(Example) If the main nozzle ON/OFF timings

are 90°/160° and the Tw is
240°(average):
Then, the exhaust valve ON/OFF
timings should be 190° (160°+
30°) and 240°, respectively.

NOTE: When modifying the exhaust valve ON tim-
ing depending upon the machine speed or the main
nozzle pressure, take care not to make the ON tim-
ing too early.  Otherwise, the Tw will be delayed.

• When the exhaust valve is not to be used, set
both the exhaust valve ON and OFF timings to
0°.

Main nozzle

Main nozzle 
pressure 
exhaust valve

Breeze

Main 
valve

Main tank
Silencer

P
 (Air pressure)

Exhaust valve not used

Exhaust valve used

Exhaust valve ON timing Tw (Crank angle)

Air pressure when 
the exhaust valve is used

Air pressure when 
the exhaust valve is not used
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5.1.9 Sub Exhaust Valve

If the woven fabric quality is degraded by strong
contact of the jet air stream from the sub nozzle
with the warp after shedding close in succession to
weft arrival, use the exhaust valve for the sub
valve. 

The exhaust valve is connected to the line on the
output side of the sub valve.

As a standard rule, connect it to the final sub valve
on the right side of the edge of the woven fabric.

Opening the valve different from the sub valve at
the end of air jet from the sub valve discharges the
air between the sub valve and sub nozzle.

 Connection method

The illustration at left shows the installation states
of the sub valve and the exhaust valve for the sub
valve.

Use exhaust valve 3 by connecting its inlet joint 3a
with the outlet joint of the final sub valve 1 by hose
2.

Since the position of the final sub valve varies with
the fabric width, exhaust preparation sub valve 5 is
provided on the sub valve side with its outlet joint
5a installed with plug 6.

(Example)

Explanation here is for the case of changing con-
necting destination of exhaust valve 3 from sub
valve 1 to sub valve 5.

Remove the mounting bolt 4a for bracket 4 installed
with exhaust valve 3 from stay 7. Then move
exhaust valve 3 together with bracket 4 to the posi-
tion of the mounting hole 7a on stay 7 under sub
valve 5, and tighten bolt 4a.

Disconnect plug 6 from one-touch joint 5a of sub
valve 5, and connect hose 2 there.

Then install plug 6 onto one-touch joint 1a of sub
valve 1, which has been disconnected from the
exhaust valve.

ON OFF

ON OFF+80

Exhaust valve not used

Exhaust valve used

Sub valve timing

Exhaust timing (Crank angle)

Exhaust valve timing

1
1a

2

3a 4
4a

3

7 7a

5

5a

6
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Assume the setting of the sub valve installed with
the exhaust valve to be 180° - 260°.

(1) Set the exhaust valve timing on [ Map ] -
[ SUB ] - [ Setting ].

(2) Set the ON and OFF sides of the sub exhaust
valve to 260° and 340°.
Set the ON timing of the sub exhaust valve
equal the OFF timing of the installed sub
valve.
Set the OFF timing of the sub exhaust valve to
the ON timing plus 80°.
Set the timing as many times as the installed
number of sub exhaust valves.
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