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Thank you very much for your selection of Mitsubishi Tension Controller

LE-MU.

Please read through this instruction manual before use, so that the unit

will
of time.

be used under optimum operating conditions for an extended period

We would ask you that the manual will be kept near at hand for quick

reference whenever it becomes necessary.




§ 0. Comparison with Conventional Tension Controllers

The new Tension Controller Model LE-MU 1is an improved version of the
current LE-WGA series that has been in a wide use, intended as a low-cost
tension controller adaptable to let-off, take-up and outfeed applications.

It offers a number of advantages over the current LE-WGA series, as
envisaged with the following major features:

1. Compact and lightweight design
It has greatly been reduced as compared with the current series, to
52% and 65% in its volume and weight, respectively.

2. Adoption of the digital display
The digital display of tension measured' is switchable hetween tension
readings at LEFT, RIGHT and and TOTAL. It can also be switched for
output display in percent.
In addition to this function, total tension is displayed at all times
on the Tevel meter (by digital/analog display). .

3. Added functions
The following extra functions are provided for the new model to make
it truely user-friendly:
(1) Stall memory function
..... To assure stabilized tension at the time of dinching,
or in starting and stopping operation.
(2} External tension setting function
..... Remote setting
(3) Deceleration gain function
..... To prevent sagging in deceleration
(4) Switching of stall adjustment to manual control knob

..... Improved operability
(5) Integral time adjustment function
..... Stabitity with expanded lattitude
(6) Sliding tension function
..... For smooth shifting from MANUAL to AUTO operation



(7) Conditional tension function
..... To prevent excessive tension that may be applied in
passing paper through
(8) Right/Left tension switching indication
..... For monitoring possible irreqgular tension

The following points should be taken note of on these additional

functions:

(1) Output capacity is 24 V DC and 3.8 A max.

(:) No dimensional interchangeability is provided for mounting.

(:) Because of the constant-voltage drive system employed, there is no
need for adjustment of Toad when two or more of these extra functions
are used for operation.



§ 1.

(1)

Installation

Upon delivery, please check with the nameplate put on the right side
of the unit to confirm that the right one is delivered.

Standard accessories
Confirm that the following accessories are supplied with the main

body:

Fuse, 2 A ..... - 2 pcs.

Fuse, 34 ..... 2 pcs.

Fuse, 5 A ..... 2 pcs.

Small screwdriver with regular type ..... 1 pc. ©

Please.see to it that these accessories are supplied to the end user,
along with the main unit. ‘

For detail on the Tlocations for use of these fuses, refer to page
56 in this manual. ' '

Installation

This Tension Controller LE-MU can adapt to two types of mounting;
floor mounting or wall mounting as desired. '

Opening for wiring is provided on the bottom face of the unit. If
it is floor-mounted, please arrange an opening for the wiring on
the floor as well.

Floor mounting

As shown in the dimensional drawing, install the unit perpendicularly
making use of the holes (g8) provided at four mounting fixtures.

Wall mounting

Relocate the positions of the mounting fixtures as shown with the

broken 1lines on the dimensional drawing, and fasten on the floor

surface making use of the holes (g8) provided at the Tour mounting

Tixtures.

Note: Select a. proper place where the unit is not subjected to
direct sunlight, high {emperature and/or humidity, dust,
corrosive gase, oil, or to vibration.
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§ 2. Wiring

Arrange wiring properly according to the intended purpose.

Use shielded cables for wiring other than (1), (2), (6) and (8) described
below.. Arrange wiring conduit keeping away from other 1line which may
produce significant amount of noise.

Terminal board is provided slightly lower position at the center, exposed

when the front door is opened.

1. Basic connection
In the case of a single-shaft let-off and take-up system as shown

on the basic configuration drawing, without using any of the optional
functions, connect referring the basic connection diagram shown below.

Tension controtler LE-MU

B EZ -
'
| [wei] | [we?] [me3} [Fe] |m-:o| IWHH' [oA | [TM] [T51] [var] [Tai] [sall[E8] | j | [R]1I[T]
Iﬁ 0 MC4 G BLK |TENI 152 153 TAZ TAI SN | ' | | + ]Z | IZTl
| EE |, :
SWI SWA £ &
Hired before shipment. A:  Powder ¢lutch/brake
S’ —
LEFT side RIGHT side Power supply
L%-TC type tension controiler AL 200/200/220 ¥,
50/60/60 Hz
$W1: RUR/STOP ..... Turned ON when system is at work.
SW4:  Stall memory reset ..... Turned ON for abt. 1 second. -

Note: T The three points marked with should be grounded separately

(®E, @ andE[terminaI) on class 3 grounding.
T More secure grounding 1s necessary 1{f they are gounded

altegether. -
‘\
Functions of individual termina1é are explained in detail in the following

sections.

E Contact capacity
.[ “tAG250Y 05A1

|

PR —



IE] N 1 AC input and groundin'g'
]

| PORER AC200/200/220V+10%
FI | 50/60/60Hz 400VA
o5 r -
FZEﬂ E4F3 F1 ~ F3 indicate fuses.
Control ’ A b
C?:tsﬁ:g;e ' ! Class 3 grounding
circuit t " It = (100 Qmax.)

3 ]
To power amplifier circuit

Connect an AC200V+10%, 50/60 Hz or an AC220V+10%, 60 Hz power supply
line between. IE and terminais. In either case, voitage to
ground should be kept at AC250 V or DC320 V max.

Apply class 3 grounding for the J‘termrina1 .

(2) E] and @ ..... Output signal B '

Control signal Py . &

ampli~ P
- fier
N4
-
f 'M—J N

Current limiter

% Powder clutch/brake

These are the terminals across which the tension-controlling power-
clutch/brake are connected.

Use a power clutch/brake of 3.8 A max. current rating for use with
DCZ24 V system.

When operated with changeover between 2-shaft or 3-shaft setup, refer
to the examples of external connection diagrams shown on pages
12 or 13.

. Note: ® If an excessive current should flow by a short-circuit
occurred between terminals [] and [] , the overcurrent
protection function is activated to cut off output
instantaneously, thereby protecting the internal circuit.
At this moment, the OVER CURRENT indication lamp (*) on



the power card goes out. It s rest to normal by making
power supply again.

(*) Two indication light (LEDs) are exposed by opening the
panel door; the one on the left is the POWER indication
lamp and the other on the right is the OVER CURRENT
indication lamp.

® OUTPUT indicates the command signal. Therefore, 1in the
kange where the OUTPUT indication exceeds 100%, the actual
output may not agree with the value of the OUTPUT
indication.

(3) [ren], [Bik], [eri], [wnc], [err], [wer], [Fa], and

..... Tension detection signal
+5 ¥ A 2ed
constant e
voltage B D Balck — .
nE& L K s Tension detector LX-TC
GRL —— = at LEFT side :
gg; Green

TH Rihite | . Tension detector LX-TC
G H _ .at RIGHT side

[
FG

Class 3 grounding (100 Qmax.)

iH

These are the terminals to ‘which the tension detectors LX-TC
are connected.
The above figure shows the case where the load due to tension is

being applied in the direction of compressing the tension. If the

load is applied in the stretching direction, exchange each of the

white and green wires.

If only one tension detector is used, short-circuit between terminals

and , and between terminals |NHLI and [NHRI, respectively.
(Values indicated on the tension detectors at RIGHT and LEFT should
be adjusted to 1/2 that to be indicated when two tension detectors
are used.)




o

If intrinsically safe and explosion-proof type tension detectors
are used to fill the explosion-proof specification, connection should
be made as shown below.

(1) When only one tension detector is used:

Tension controller, LETMU

Note:

{2) When two tension detectors are used:

Tension controller, LE-MU

[FG1 [REDl R _[GRR] [FG]_[REDl _WHR _ [GRA]
LEG | [ BLK] | WhL] | 1GRL [EG | [ [BLK L\&H_LI® CXR I
B —® | ® o
Shielded cheilde
—-——--—c»—l'--.sh}eued" Pl Ii? il i e I - —4&-.--; ¢ d
) i I‘ LV U S PRI PR S P b Ll
B [EIETE 3} J TE]
sugtl}llj e SafetyLJ Saf;tyi Sai:’ety
; device o E__Odevice " evice b -bo evice o
as0z a2 g1z ;—:B_zwx 012 ;a%-zwx a12
- X - - -
1%%f¥25 ﬂaf 1:%51!ﬂ [E] JE] €] [E)
FT ot hazadous area gf.x| Y el o S
.._......:'-“::::g “%E o f:o‘s‘»we
"*——Jl_hhl 2 I = .
______ L N 1 ki —_'_”“——Tension__uﬂa——_
ension,
ggg;gggr . ‘U' detector, detector
-TC- LX-TC-
IIEIETE](:—;GS Hazadous area E!xEll:l-sus X T
LEFT side RIGHT side

i‘his figure indicates the case where the 'tensiqn detector(s)

is {are) used under a compressive load.

If it (they) §s {are}

used under a tensile load, exchange connections at the points

indicated with @ . [(Interchanging white and green wires.)
(4) and [MC1] ..... Travel interlock (AUTO)
g
“_Tuco |
HCl—o 0o S¥1 Contact rating: DC12V, 2mA, each
5 _
M bove NC2—6 0——1 SH2
-2V ” NC3——52——1 SH3
4 MC4 o0 sS4
4

Makes contacts interlocked with starting/stopping the operation of
the machine. (SW1) ‘

Once these contacts are made, the automatic control function starts
working in -the AUTO mode, after fhe START timer is put in motion.
After these contacts are broken, stall state is on when the STOP
time 1is put in motion, and the sta11 value is output. In either
AUTO or MANUAL mode, the output value at the time of switching from
ON to OFF is memorized as the stall value.



SW1 OFF ox " OFF
. ISTART timer L ISTOP timer (puring the period
| }

|

i

|

| | STOP GAIN function is ON,)
|
Control _ Stall _ I _ Automatic control
/r"'-

|
| Staill
.-"r.._

*—Qutput at this moment
is memorized.

. If the conditional tension function is used, the automatic control

function is ON if a stall takes place, but the tension in this case
never exceeds the stall value, therefore, scale-out of output or
an excessive tension can be eliminated. ,
Left short-circuitted, instantaneous switching is possible to the
automatic control in the AUTO mode, and to the manual control state
with the MANUAL control knob in case of MANUAL operation mode.
Output scale-out may occur when in a recess in AUTO mode.

(5) | mco| and [Mcal ..... Stall memory (AUTO) |
The  contact input terminals used for resetting stall memory; when

in OFF state, the stall memory funmction is preserved. If these
contacts are turned ON (for about one second), the value set on the
STALL control {or on the MANUAL control) becomes the stall value.
(SM4) If this stall memory function is not used, between the
terminals and should be short-circuitted.

--10 -



In AUTO mode:

SW1.' ' ON oN N,
| o
SW4 : l r_]oh
|
1 7 |
] |‘STOP timer |
P [ e START timer
o START timer |
- L] 1sTOP timer
,\!(I]Ji
L€
Output | [

!
|
|
'
Stopping on midwayJ

Stall memory value. Stall setting value

Memorizing stall value. \Stall memory value

- Stopping due to completion
of Tetting off

Resetting stall memory upon )
exchanging material

A

° The stall memory is reset when power supply is switched from OFF
to ON, restoring the stall setting value.

2. 2Z-shaft setting with optional functions
Make connections referring to the external connection diagram
below, to fit the particular applications.

- 11 -



£ Contact capacity
_[ (AC250V D 54)

= ?r »
% * * * * ID_I
L MCI | % JMC2| w |MC3| FG nRED;WHﬂ;GRR |TM| ITSll & TAP ]TAII SA |SB[ |N] P[ I Hl |'I’| B
MCO MC4 FG | [F]BLK [!_f%_] [_ |T53f Taz][ 1 [TA2 SNI Sl + ZT T
o | ' s *sws
e [ =t ! Wired before
| 19 ER I shipment [ - -
R Bk jﬂs || dswr swa | swa swz | swe
iE P do | L-4-de 2 3134 9%
SW1  SW2-) SWi 5wl ||5 &2 1 - r-—;,:‘-—‘ o
_? L
L —_——] J RA DA
RVT Pl
we - + - + Lan—
cw:::‘:: ’;‘9:;‘;0“ Teaslon recording Rol} dissster signyl ﬂi‘ g Pawer Supply, Zera tension
detectors shom  abave sgnal for taper-tensio : P8 AC200/2007220 ¥, deteckion sutsut
are for the case .,,.,.‘.,.Dcn—-WIFS DG 8-~5V/0~100% - 50/60/60 Ha
under  compressive  losd.
In case of 2 teasile loud,
interchsnge each of the white and
green wires, respectivaly.
SW1:  RUN/STOR ... Turned ON when system is working. RVS: External contral for tension setting
SW2: Reel change ... Switched from ON %o OFF or vice versa SWS: . Internal/external select switch for tension setting
each time of reel change. RYT: External contrel for taper setting, 0.5 W, 10 ki
SW3: Deceleration gain ... Deceleration gain functioen s put in SWT: Internal/external select switch for taper setting
motion when the switch is turned ON. Note: When external control is used, remove jump wires used for
SWe: Stall memory reset ... Remalns ON for abt. 1 second. short-circuitting between |752]|and [T53]; and between.
Terminals indicated with * must always be connected. j" PA, PB: Powder clutch, and powder brake
Class 3 grounding should be made for the grounding = terminal. RA, RB: Praotective resistor, 10 W, 47 @

DA, DB: PDiode, 200 ¥, 5 A
; SWS : Instantaneous stapping rotation of one shaft that has been
at work, starting simultaneous pre-driving of another shaft

Note:T The three point ked with . |FG d terminal) should
points marked with [ x =n El ) .. Remains OX for abt. 5 to 10 seconds.

be grounded sepnra_tely, to conform to ¢lass 3 grounding.
If grounding is dane altogether for all the points marked with
=, ground them more securely.

2-1. Operatioan with two shafts
In case of a two-shaft setting using two sets of powder clutch and brake
for let-off and take-up, the following should be connected, in addition
to the change-over contacts, to prevent wear loss on the contacts:

(6) [P] and N ..... Output signal

P1, 2 & 3: Powder clutch and
D1, 2 & 3: Diode, DC200 V, 5 A
R1, 2 & 3: Protective resistor,

10 W, 47 Q
R1, 2 & 3: Contact of switching
relay.

Set the sequence for changing over the powder clutch and brake as
shown above. (In case of a three-shaft setting, add as shown with
broken lines.)

- 12 -



(7) , ..... Auxiliary output

Auxiliary output terminals used for stopping rotation of the one
shaft then at work and for pre-driving the other shaft.

BC approx. 10 V (fixed), 1.9 A, 10 seconds rating.

When used for pre-driving, connect an adjusting resitor VR.

Provide sequence in combination with [:] and [:].

B S Ry

AC26. 4V + R D Powderdclutﬁh
nd brake
p° -

a7

[
a{jﬂ
|
e
o

™|
|

Note: Separate terminal Iﬁ] from Eiﬂ with switching contact relay.
(Not in the same potentia1.)‘ ..... Refer to the external
connection diagram on page 12.

(8) ez ..., For switching shaft

Contacts interlocked with the reel change mechanis are connected
here. (To be left open in case of single-shaft setup.) (SW2)
Changing over of these contacts from ON to OFF, or from OFF to ON
causes the setting value for pre-setting for the new reel to be
output (preset with NR, TQ controlis). At thé same time, the additive
component of output set with the mechanical loss compensation controls
(MLA and MLB) is switched over for take-up operation.

swz OFF[  ON

| OFF { ON
t t t

Stand-by shaft presetting value is output at the points marked with x,

Mechnical loss MLA MLA

1
compensation -
control MLB MLB
y R
Qutput
(example of <
let-of f) r\

|
NR and TQ setting value

- 13 -



2-2. Expansion functions
Connect any of the following expansion functions required as it becomes
necessary.

(9) | ZT| 4 ZT| vuune Zero tension detection function

(10)

These are the contact output terminals for detecting zero tension.
Contact rating: AC 250 V¥, 0.5 A or DC 30 V, 0.5 A (in case of
applying inductive load)

Turned ON if the total tension becomes Tower than the value set with
the zero tension (ZT) control.

ér——————Z'r-———a—
Z'rff—~;>

Provided with hysteresis cha;acteristics {approx. 3% of the full
scale of tension) to prevent chattering.

SAFLISN| ..., Control output signal

Control signal output terminals to which input signal to the power
amplifier {is connected. Used for recording output values on the

recorder,
e
'SAI——+ .
L: DC 05 V/100%, load resistance
From control ~ 1 kQ or more
-circuit _Ej————ﬁggﬂ——‘é;'Approx. 7 V max.
N o
o  Output

If two units of powder clutch and brake are run in parallel, connect
the power amplifier to these terminals.

- 14 -



_351, YU Auxiliary output signal for predriving the shaft then

in standby
[ trol .
NR, TQ con N ATplifier SfB k
) L~ ' = DC 05 V/max.
1 Load resistance 2 kQ or more
s N .-
To standby shaft 7 . _
presetting circuit : | .

Auxiliary output signal terminals for predriving the shaft then in
standby. By «connecting power amplifier to these terminals,
appropriate amount of predriving torque can be obtained, that can
match the preset value for the shaft then in standby. _

If should be noted, however, that the mechanical loss compensation
is not added, which is to be set with MLA and MLB. '

f

TAP, | TA1y, |TA2],|TA3|,| G| ..... For external setting of taper

tension _
Can accommodate externally provided taper tension signal and
provision of an external taper setting control (for take-up).
In case of a taper tension control done on external roll diameter
detection, the roll diameter detection signal is 4nput between the
terminals JTAP| and { G|, with the EXT/INT select switch set at EXT
side.

If the taper tension control is done on the internal roll diameter
detection, the EXT/INT select switch is set at INT side. The select
switch is to be set at EXT side, if it is done on the external roll
diameter detection method.

Connections for terminals | TA1I to should be made as shown

in {a) below, when adjustment for the taper ratio is to be done with

the internal TAPER control, wheras connections are being made as
shown in (b) if it is to be done with an external TAPER control.
A1l the terminals are to be left open in case of the consfant-tension'
control only. ‘

- 15 -



{a) Case of taper tension control with internal TAPER control:

Set at EXT side

- before EXT shipment g S l
_ / . _ +7 Rol11 dia. signal
wr [ .
A —<—j0V ... Min. dia.
INT

Internal roll

dia. signal

To taper tension

to 5V ... Max. dia.

————— Connected before
shipment

control circuit r G ~ Standard setting is at

” +5V/100% at :

(b) Case of taper tension control with external TAPER control:

4—'}R011 dia. signal

oV ... Min. dia.
to 5V ... Max. dia.

External taper control:
10 kf, 0.1 W or more

When applied to the let-off side (as for taper tension control at
the let-off shaft according to the diameter of the take-up shaft,
for exampie), taper tension control is carried out on the external

roll diameter detection.

It s possible to directly connect taper patterns from a personal

computer or sequencer to the |TA3| terminal.

T31), { TSZ2],

TS3

I BN C T External switching of tension control

These termina

1s

setting

are for selecting tension control value setting

modes, to be connected in any of the connection methods (a) to (d}

below, according to the desired setting system employed:

- 16 -



(a) Setting with internal tension (b) Setting with external tension
control control

To tension Already

f

0
connected. ? External AUTO control

control circuite
cuit p] 10 k2, 0.1 ¥ or more

(d) Setting with voltage signals

2

External AUTO

control -+

10 kR, 0.1 W 0~5Y/FS
or more —_

Use high reliability
select switch.

If all these terminals are left open, in which case no automatic
control 1is possible, make connections in any of the above shown
methods without fail. {(In such a case, the tension setting will
become 0 kg.)

It 1is possible to connect a personal computer or sequencer, when
connected according to (c} or (d) shown above.

It is also possible to 1imit the maximum setting value with the AUTO
control, by adding resistor. {Please consult to our company.)

(14),, ..... Tension signal

Terminals ITEN[ and| G | are terminals for the tension recorder. Use
a recorder of finput resistance of 10 k@ or higher. [(If high-

frequency component 1is to be removed, connect a capacitor (of 100
WF, for example)] between the terminals LIEN] and| G l.
Terminals and are for connecting external tension meter.

- 17 -



(a} MWhen analog meter is used (b) When digital meter is used

Amplifi % ’
TUTAL r{l ‘ler‘z‘z}t E N N
Tension Lz”/

-
o DCO~SV/FS

|

1
DCO~BV/FS

—

DCImA/FS meter

Adjustment of full-scale is made with the TM control.

When analog meter is used:
Using a DCImA/FS meter of 2 k@ or less internal resistance,
connect as shown in (a) above. '
When digital meter is used:
Using a digital panel meter with 1.999 V decimal point setting
terminal, connect as shown in (b) above.
Connect the decimal point setting position properly to match the
tension full-scale applied. '
Select proper resistor R according to the guideline below.
When tension is 1,000, 100, or 10 kg/FS . 1.5 k9, 1/4 W
When tension is 500, 50 or 5 kg/F$ vee T kS 1/4 W
When tension is 200, 20 or 2 kg/F$ ... 300 £, 1/4 W
It 1is possible to connect a personal computer, sequencer, etc. via
the terminal.

(15), ..... Deceleration gain

Contact input terminals for actuating the "deceleration gain (DEC.G)
control. While these contacts are ON, output value is changed over
at the predetermined ratios. (Actuated 1irrespective of whether
operation is made on AUT or MANUAL mode.) (SW3)
Priority for the internal operations for gain selection is as
follows:

Stop gain > Deceleration gain > Normal gain
This function is utilized for dinertia compensation in deceleration,
for example. If not used, leave these terminals open.

- 18 -



§ 3. Explanation on Operation Control Unit

1. Switches_and Controls

(3 AUTO/MANUAL select switch

g | (& AUTO control
LE-M  timoe oL ! ///
ot Tos O Q wm x"@:&:’/ .

—bUhfess] | L L@ Digital TENSION/OUTPUT
o0 ao| 9T - | : ]
OO} ox—am I.,. e select switch

Qo AN
- =t () POWER switch
Ry \
[
© N [T® MANUAL control
- ) \\ .
o 2 | (@ OUTPUT ON/OFF switch

(1) POWER switch
By turning ON this switch, electric power is supplied to the unit
and the digital display and the POWER ON dindication lamp are 1it
up.

(@ OUTPUT ON/OFF switch
If only output is to be cut off while power is ON, turn OFF this
switch, and output becomes 0%. When it is turned ON again, it starts
with a stall state. The output indication lamp G@) is Tit up while
this switch is ON.

(® AUTO/MANUAL select switch
Select switch used for changing over between AUTO control operation
and MANUAL operation.
When the switch is set at AUTO side, with the automatic control
indication Tamp G:) 1it up, tension during operation is controlled
automatically at the value set with the AUTO control (8). If it
is set at MANUAL side, tension during operation is controlled at
the output that has been set with the MANUAL control (:).

(:) Display select switch
Used for selecting contents indicated on the digital display (:).
When the switch is set at TENSION side, value of tension detected
is indicated, with the KG side of the unit indication lamp () being
1it up. If it is set at OUTPUT side, the output value is indicated

- 19 -



in percent (%), with the % side of the wunit indication lamp
(:D being 11t up.

@ AUTO control
The control used for setting the target value for the tension control
on the automatic control system. The scale ranging from 0 to 10
corresponds to 0 kg to FS (*) kg in terms of tension value.
*FS: Full-scale of tension measurement

(:) MANUAL control .
The conirol used for manual controlled operation. The scale ranging
from 0 to 10 corresponds to outputs from O to 100 (%). This function
is effective only when the AUTO/MANUAL select switch is set at MANUAL
side.
It can also be used as the Stall setting control in AUTO mode, if
the select switch DS7 (which is to be described later) is turned
ON.

2. Dfép]ay, etc.

Total tension 0 Automatic control

level meter indication lamp

. . \\\\ ) \\
(D Digital d15p1ay\ ExLE-M f:ummn.u:\ &
\

PN
D Unit indication L 5 T8 onmame se | om

Tamp /M ;@;j D

(:) Qutput indication 4

lamp » O
4

@ Window for adjustment
control 5 o

(7) Digital display
Digital display of four columns (using red LED) .used for indicating
tension valued detected or control output value in percent (%).

When the indication select switch (&) is set at TENSION side, it
indicates detected tension (in KG), and indicates output (in %),
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if it is set at OUTPUT side.

The tension indication allows further selection between indication
of tension at LEFT side/TOTAL tension/tension at RIGHT side by
selecting with the select switch inside the window for the adjustment
control (2 . This function can be used for checking for irregular
tension, etc.

Total tension level meter

Indicates the Tevel of total tension in bar form with LEDs arranged
at 12 positions dividing the 100% FS of total tension.

Output indication Tlamp

Lights only when the OUTPUT ON/OFF switch is turned ON.

Automatic control indication lamp

Lights when the automatic control function is actually at work (e.g.
during the period, in AUTO mode, from the START timer ON to the STOP
timer count-up). /

Unit indication lamp

LEDs used for indicating the units for the(:)digita] display; the KG
side is 1it when the dispiay select switch is set at TENSION side,
while the % side is 1it if it is set at OUTPUT side.

Window for adjustment control

Houses the controls and switches used for initial setting and for
adjustment of various functions. For details on these controls and
switches, please refer to the next section.

It can be opened by pulling with the grip 1ightly.
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§ 4. Explanation on Adjustment Unit

1. Initial adjustment
Make initial setting as follows without fail before conducting a trial

run.

(:) RIGHT side zero adjustment

(@ RIGHT side
span adjustment

(:) LEFT side zero adjustment
-‘(:) LEFT side span adjustment

2 (2| 1| |80 [23] [ 2| [& ] E+
M
LT YT, weeMT
- NT PG ST.T DEC.G - MLA TM SLT
TAPER STALL X 4 .ﬂ]].

temeI B8

Termil]
=il

=B EREEE
NRT& SENSE or e T S-R.G [ ) T
(3 LEFT/TOTAL/RIGHT select switch

=7
e~

N

1

(:) Taper EXT/INT select switch

(D) select switch

1 12 |3 J4 [s 6 7 ] ] 10
Tension Full-Scale < o el :
b 5
PR O el e I TR B
1000 f506 200 1 x X | = Jo2E5@sa 5|38
kgl kgl kgl o1 00 uw- [HITISIHLE |H0 |
NP O 1 O T O 17O [ O [Mlysen NANUALINOTusEp|MOT ysrpR0T st
- useD STALL | useo | usep { usep

Note: Do not operate the switches 145,
and 9 and 10 during operation. -
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Adjustment

Function Characteristics made before
shipment

@ DSWT 5 | Switches used for set- ﬁ';gg?,f;” S T\ A— FS-
Tension ting maximum tension. fﬁ?? %r 500 j200 ixo. Tixo.a3 [50.0 kg
full-scale|Scale 10 on AUTO ;gg T ox — DSW2
setting control corresponds ’23;3 o = o DSW4
switches |to the value set with T e - ON

these switches. ::ggl I = o] |._g:
Switches DSW1 3 set | o
numerals, and switches [Switches other than those
DSW4 and 5 set decimal |shown with ON should be “
point. turned OFF.
-(Standard voltage ap- |Refrain from using them in
plied across terminals|other combinations than
TEN| and [ G {is +5 V.)|those shown above.

(1) DSW6 By turning OFF this OFF: Filter usal Filter is
Tension switch, change in ON : Filter not usal not used
indication|tension readings (ON)
filter becomes slower mak-

(OFF/ON) [ing them easier to
select read.
switch It is set at ON

(using filter) side

before shipment to
allow easy ZERQ and
SPAN adjustments.
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Adjustment

Function Characteristics made before
shipment
() DSW7 Select either with OFF: Setting with STALL Set at

Stall set- [STALL control (1, control STALL

ting value |[or with MANUAL control |ON : Setting with MANUAL |control

STALL/ on the panel for hold- control side

MANUAL ing torque (stall (OFF

select torque) setting state)
switch during machine shut-

down. Setting is made

with % value for out-

put. In the state of

stall memory is ON,

the memorized value is

output.

(:) DSW8 Sets control charac- OFF: Used Set at
Condi- teristics during Automatic control is |ON
tional machine shutdown (in continued even dur-
tension STALL condition). ing shutdown, but
OFF /0N upper limit of out-
select put is Timited with
switch stall setting value

Oor memory value.
ON : Not used.

During shoutdown,

it is fixed at the
stall setting value
or the memory value.
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Adjustment

function at work.
This switch sets
whether this STOP
timer function is
used or not.

Function Characteristics made before
shipment
(:) DSW9 The START timer refers [OFF: Used. Set at
Start to the function which START timer is OFF
timer provides a certain time set with ST.T state
OFF /ON lag in switching from control (8). (STOP
select stall state to auto- ON : Not used. timer
switch matic control at the START timer is set func-
time of machine start- at 0 second. tion is
up. This switch sets used).
whether this START
timer function is used
or not.
() DSWI0  [STOP GAIN (SP.G) is Set at
STOP timer|abailable as the func- |OFF: Used. OFF
OFF /0N tion to select gain for STOP timer is set at |state
select inertia compensation the value set with (STOP
switch during machine shut- SP.T control (:). timer
down. STOP timer is ON : Not used. func-
provided for setting STOP timer is set at | tion is
the time to put this 0 second. used).
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Adjustment

signal for roll

—
Roll diameter

Function Characteristics made before
shipment
(:) Taper Taper tension refers to|EXT: External control Set at
EXT/INT such a method of con- signal supply system [EXT side.
select trol, in which tension
Setting
switch app] ied is reduced va‘lue_ TAPER control set at O
gradually as the roll 23 |
diameter increases in Rk :
take-up operation. E.%g }
This switch selects 55 1
- Min. Max.
between EXT, where §% roll dia. roll dia.

diameter necessary

for this control is
given externally, and
INT, in which such
control signal is
obtained hypothetically
within the tension
control unit.

(increased in the
direction of arrow.!

Roll diameter signals are
given in OC voltages
between 0 V (representing
the minimum roll dia.) and
+5 V¥ (representing the
maximum roll dia.).

INT: Internal control
signal supply system

Settin
value g. TAPER control set at O
d}‘;"_?:l |
:si-_t
~ ml i
25 !

SSs |

gen

D= D e

A | Min. Max. -
= roll dia. roll dia.
2 -
2 Roll diameter

{increased in the
direction of arrow.)

Control characteristics
change substantially de-
pending on the charac-
teristics of the load
combined, gear ratio, etc.

- 26 -




Adjustment

Function Characteristics made before
shipment
(:) While digital display |LEFT : Indicates tension Set at
LEFT/TOTAL| on the panel is indica- detected with the TOTAL
/RIGHT ting TENSION, this detector at LEFT position.
select switch allows selec- side only.
switch tion of a desired TOTAL: Indicates the TOTAL
display mode from among tension (e.g. the
the display of reading sum of the tension
on the detector on the readings on the
LEFT side only, that of detectors provided
the detector on the at both sides.
RIGHT side only, and RIGHT: ;ndicates tension
the display of the detected with the
TOTAL tension reading detector at RIGHT
(e.g. tension readings side only.
on the LEFT side
detector + that on the
RIGHT side detector).
This function enables
checking for irregular
tension applied to the
material processed.
®, G Adjustable range Zero ad-
ZERC ad- |Even if actual tension Adjustable in a range Justment
justment |imparted to the mate- between 0 to +80% of the | has been
control rial is zero, tension loads applied to the made by
(ZERO) detector is permanently| tension detector. shorting
applied with weight of between
rotler and bearing. énd
Zero adjustment is made WHIJ ,
to cancel signals re- and
sulting from such between
weights applied to the GRR{-and
detector. provided for WHR] .

use at the LEFT and the
RIGHT sides (in a form

of multi-rotation type

control). '

- 27 -




Adjustment

Function Characteristics made before
shipment
(:), (:) Even if the tension ap-|Adjustable range Set at
Span ad- | plied to the material Rated to be adjustable MIN
justment | is the same, magnitude between 10% to 100% of position.
control of the load applied to the tension Full-Scale in
(SPAN) the tension detector terms of the load applied

vary according to the
mounting position of
the tension detector

‘and roller arrangement.

Span adjustment is made
to correct such devia-
tion, so that the
actual tension applied
to the material agrees
with the value indi-
cated on the panel

The SPAN ad-
justment control (of

display.

multi-rotation type)
is provided for LEFT
and RIGHT sides.

to the tension detector.
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2. Basic Adjustments
Basic adjustments for the following controls and timers have already
been made by the maker before shipment. If in case of any
nonconformance found upon the test run, make readjustment according
to the explanations give below.

@ Integral time adjustinent

@ stall adjustment @ Proportional gain adjustment
\

\ / START timer adjustment
A4 B
@ G EREEEEE 2z o

INT PG 5T.T DEC.G - MLA T LT

STALL ) .ﬂm-

= EREREEE T

AT smgh LR zT
NR> \\\\\

Q}D Sensitivity

C=3~
Do

@ STOP gain adjustment

adjustment Proportional
dead zone (@ STOP timer adjustment
adjustment : :
Adjustment
Function Characteristics made before
shipment
When starting up the ) Set at
START machine, automatic : . " tabt. 6
timer ad-| control is started Abt 12 ' seconds
sec. R
justment | from the time set {at gra-
control with this control, duation
{ST.T) after START signal Abt. 1 5).
({Mc1]) is turned ON.|[ *¢
8] 5 10
Scale on the control




Adjustment

Function Characteristics made before
shipment

(:) Sets the time whereat Set at
STOP timer|STOP gain function is abt. 6
adjustment |[effected in slow-down ﬂﬁf seconds
control (deceleration) before (at gra-
(SP.T) stopping the machine. duation

Automatic control is iy 5).
continued dufing the 0 5 10 ‘
period, even after the Scale on the control

STOP signal ([ MC1]) is

turned OFF.

) Sets gain in the STOP Set at
STOP gain [timer. 100%
adjustment|At the moment when STOP _ (around
control signal ([ﬁij]) is gradu-
{SP.G) turned OFF, switched ﬁ%ﬁ ation

over to the multiple - 2.5)
ratio (in percent) to :E'a |
the vaiue then being g,g
output. Since it is o=
designed to be OUTPUT o0 :
Scale of the control
MAX. at 140%, any out-
puts beyond this 1imit
are saturated at 140%.
(for both AUTO and
MANUAL modes)

() Sets STALL output value Set at
STALL out-|in case of resetting {abt. 15%
put ad- the STALL memory. (at
justment |{This can take effect 100% gradu-
control only when DSW7 (:) is ation 2)
(STALL) in OFF state. If

DSW7 1is in ON state,
the MANUAL control is
used in place of this
control.

5 10

Scale of the control
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Adjustment

Function Characteristics made before
shipment
@:) . Set at

Sensi- Control used forsetting around
tivity ad-|accuracy of the tension 1% (at
justment' control performance; == gradu-
control Turn the control fé"g ation 5).
(SENSI) clockwise, and the _;5

sensitivity is enhanced §g

to give better contﬁo1 ﬂhﬂgﬁ

accuracy, but becomes 0 5 10

more likely to cause
Also,
the optimum position

hunting effect.

may vary depending on
the setting position

of the integral time
constant set with (:).
Therefore, it is necés—
sary to determine the
optimum position upon

a test run using the
actual machine.

Scale of the control
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Adjustment

Function Characteristics made before
shipment
(E) Set at
Integral | Control used for ad- abt. 170
time ad- | justing response per- seconds
justment | formance of tension ot (at gra-
control control; response time o 280 duation
(INT) become slow by turning | & 5 5).
the control clockwise. g g
By turning it counter- | S 8@?‘

clockwise, response
time becomes quicker,
but becomes more Tikely
to cause hunting.

Since the optimum posi-

tion may vary depending |

on the position of the
sensitivity adjustment
control (:) ., 1t is
necessary to determine
the optimum position
upon conducting a test
run using the actual
machine.

sec.
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Adjustment

become ineffective.

Use the control nor-
mally set at graduation
10.

Scale of the control

10

Function Characteristics made before
shipment

ﬂ:) Set at
Propor- Control used for set- 0% (at
tional ting the proportional gradua-
gain ad- [control gain, to allow Aoout tion 0).
justment | instantaneous reaction %
control to error in the tension g
(PG) measurement. The graph| §

shown on the right is §'§
the characteristics of 0% 0 . 5 10
the output correction

in case of tension

measurement error of é
10%/FS. Use the con-

trol normally set at

zero gain position to

prevent hunting that

may otherwise be likely

to occur.

G:) The control used for Set at
Propor- providing dead zone for around
tional the above-mentioned" Abt. 25% (at
dead zone [ proportional gain. Any 25% gradua-
adjustment| proportional gains for o tion 10}.
control tension errors less & =
(DZ) than the values set §.§

with this control will
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3. Adjustment for expansion

Adjust properly according to the intended purpose, referring to the figure
and explanations given below.

@ - Mechanical Toss compensation for shaft A side

€3 External tension
meter adjustment

S1iding tension
adjustment

é) Taper adjustment

Q:) Deceleration
gain adjustment

S N -
(&) @ EEREEEE SIS

e lm
= ©EIBERE

— sEnsl BZ SAT I
NR. TR ﬁk\\\\\
@ Mechanical los

s
Q@ Stand-by shaft . - Zero tension level
compensation for

presetting shaft B side adjustment
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Adjustment

Function Characteristics made before
shipment

GED This is for cancelling Set at
Mechanical |the mechanical loss at ﬁﬁ' ______ 0% (at
loss compen-|the shaft A side at } graduation
sation con- fthe time of taking up . | 0).
trol for with two shafts, and § ]
shaft A side{is to be set at the ° !
(MLA) position where the =

take-up shaft at the 0% 0 5 10

shaft A side is about
to rotate, in the
condition of feeding
no material.

It is to be set at
graduation 0 if used
for let-off.

It is aiso to be set
at zero graduation in
taking up with a
single shaft.

Scale of the control

@

Mechanical
loss com-
pensation
control for
shaft B side
(MLB)

Mechanical loss com-
pensation control for
the shaft B side
serving for the same
function as described
above.

Same as above.

Set at 0%
(at gra-
duation
0).

Note:

100%.

- 35 -

Setting with these mechanical

loss compensation controls s
added to the MANUAL setting value or to the AUTO control value,
so the resultant output value

indicated may sometimes exceed




Adjustment

Function Characteristics made before
shipment

This is the function Set at
S1iding ten-|provided to ensure abt. 25
sion adjust-| smooth transition of seconds
ment control|tension at the time et 470l (at gra-
(SLT) of changing over from | = secends duation

MANUAL control to AUTO| ¢ 0).

control. The charac- “§§ |

teristics as shown on EEE

the right will result ot

when error in tension
between MANUAL and
AUTO controis 100%/FS.
The transition time is
shortened if difer-
ence in tension is
small. Please note
that this function is
effective only when
the tension value
employed in MANUAL
control is greater
than the tension
value set with the
AUTO control.

Scale of the control
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Adjustment

Function Characteristics made before
shipment
() This is to set gain Set at
Deceleration|when between terminals 100% (at
gain adjust-{|MCO| and [MC3]| is ON. around
ment control|Changed over to the lgraduation
(DEC. 6) preset multiples (%) P 2.5).

with respect to the
output value at the
moment when decelera-
tion signal supply
terminal (‘) is
turned ON. This
function can also be
used as the accelera-
tion gain control.
Because of the OUTPUT
MAX=140%, however,
outputs beyond the
1imit will result in
saturation at 140%.

Deceleration gain/
gain

< Normal

o
(=]

Scale of the conirol

5 10
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Adjustment

Function Characteristics made before
shipment

@) Sets appropriate Set around
New reel initial output value 15% (at
torque pre- | that matches the new graduation
setting reel diameter at the 2).
control time of reel change. | -~ 100%
(NR .+ TQ) This setting value is

output at the time of
the change-over of
the reel change sig-
nal {supplied through
making or braking of
the contacts between
Iﬂ!land'lﬂ!!), eij-
ther in switching
from ON to OFF or
from OFF to ON.

It is to be set ap-
proximately at the
new reel diameter X
the target value of
the desired tension,
being used as a
guideline. Signal
equivalent to the
setting value of this
control is output at
all times across
terminals {SB| and
Therefore, by
coﬁnecting a power
amplifier between
terminals and

, an appropriate
predirving torgue
matching the preset
value for the new

reel can be obtained.

Output (%)

5 10

Scale of the control

(=]
B
o
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Adjustment

Function’ Characteristics made before
shipment

€) Sets taper ratio in Set at 0%
Taper taper tention control. (at gra-
adjustment (Refer to Item (:) on duation
contro] Taper select switch). ! 100% 0, for
(TAPER} Shown on the right 1is | constant

the characteristics %7 tension

obtained when a 5 V 3 control)

roll diameter signal g

is fed acroos ter- =

6% 0 5 10

minals and .

(When taper tension
control is made on
EXT mode.) In the
case of taper tension
control on INT mode,
the maximum taper
ratio varies depend-
ing on such factors
as the rated torque
of the powder clutch/
brake used in combi-
nation, winding
ratio, gear ratio,
etc.
Taper ratio= 1 -

Tension applied at
max. roll dia.

Tension applied at min.
roll dia.

x 100 (%)

[t should be fixed at
graduation 0 at the
time of a constant
tension control.

Scale of the control
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Adjustment

Function Characteristics made before
shipment
GED Sets the working ] Set at
Zero tension|point for the zero abt. 6%°FS
Tevel tension detection (ét gra-
adjustment [function. E duation
control About +3% of hyster- i 3).
(ZT) esis is involved in g
the direction of ON» =
OFF, with respect to Scale of the control
that in OFF - ON.
Gg) The control used for [Deflection becomes greater' Set at MIN
External adjusting deflection |by turning the control position
tension in the_externally clockwise, and it becomes (at gra-
meter provided tension smaller by turning it coun- | duation
adjustment |meter between ter- terclockwise. 0).
control minals and . Internal resistance 200 Q/
{TM) Adjust in such a 1 mA is standard.

manner that the total
tension reading given
on the panel of the
tension controller
becomes equal to the
reading on the ex-
ternally provided
tension meter.
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Explanation on Operation

§ 5.

Shown below is the block diagram of the Tension Controller.

.
Bl
o
~|5"
- = ‘é —
—1°
L |
S
AUTO =lE !
- =
5
“ EXT
ZERO. L SPAN. L TAPER
Tension: [
setting E INT I_W_Inz
| 77
Proporticn-
- P.G
TH-TE Tension, 31iding al contral
',Eegsign calibration ' kension
etectar sLT INT 1
+ . _+E r'ﬁ-l 73 :
EERO. R SPAN. R 3 W SEN- !
231 lntigr?'l AUTO | oUTPUT
3 contro a i OFF
Gajn R Pawer. {Powder
J, MANU- T seqection 0“:’\‘: - amp)ifier |clutchfbrake
LX-TC Tension ~AL L
Jension calibration N B
- el |3 stall |
Tensian . Hio - pracessing |
recarding il LaJ O = ; Auxiliary
.M + Q I Presetting START timer output
External_ Stall far. torgue an|
tension Meter .}4 L Level meter memory output, for STOP. timer
ew rea)
TENSION t
Z. T . Digital K& STA-
e | [ » o v
[] . .
Lension CUTPUT L_ pNR. TQ STT SPT
0 O— l MANUAL
5
a
Z
LT
3
2 To power,,
o j Aux. gutput
N o ol | &  signal for |2mPlifier
s g » 3] | &  predriving
a ) "
H = & 5 =
2 " v ‘a
b i i s n
a o] k] B
a E — w 2
o — 2 @ - N
< - & | ¥
\ = A &
@l

Tension of the material is detected with the fine displacement measuring
tension detectors (LX-TC series), and the excitation current forthe powder
so that the tension actually

clutch/brake s adjusted automatically,

applied to the material becomes equal to the setting value.



(1)

(2)

MANUAL operation

Operation is switched over to
the MANUAL mode by setting the
AUTO/MANUAL  select switch to
the MANUAL side. Thereupon,
it is separated completely from
the automatic control, and output
maching the value preset with
the MANUAL control is supplied.

Automatic control operation

Output

(%)

100

50

0

|
i
!
|
|
[
i

5
MANUAL control

10 [{Graduations on
the scala)

The machine is set at the automatic control operation mode by setting
the AUTO/MANUAL select switch at AUTO side.
Operation pattern diagrams are shown on page

and take-up.

43  for hboth let-off

Adjust each of the controls used for adjustments upon conducting

a test run, referring to these operation pattern diagrams.
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0perat1on pattern diagram. (for Tet- off)

“Let-off operation (With Stall memory function proﬁided, but

conditional tension function not provided)

Predriving for new reel

01d reel stops

Operating
speed

.
\

Rool

|
|
) L A I
peration executed on'automatic controi

diameter

IOperatlon executed on automatac control

—— e —
=

_ during the period (with indication lamp er,nq the period.
(o YR} — } | r{ ON) I T
£8 I T T
5 1 | I | —
Sa 1| T NI S B "
START timer | 1L stop timer; ! || {START timer !
START/STOP signals gy} fbg—o} p—t———
Deceleration signal MG ! ! | | N P.____t__l il } - ]
Reel change signal MCQ! | | 1 N ] E [ { ] N
- 1 i !
i H i RN HE ! i
i ! i 1 . :
. Inerha5 tsmgnﬁ Q;:Tlor;ocgﬁﬂe TDperatwn pattern diagram
Control compensation'at on trol (for let-off)
operation time of starting to AUTD contro for

deceleration

Shifting from Stall
setting to AUTO control

Shifting to control
with STALL memory value

Inertia compensation
upon completion of

deceleration

;Operation pattefn diagram (for take-up)

Take-up; operation (With Stall memory function provided, but

conditional tension function not provided)

Predriving for new reel

o
= |
15'8 _ ‘ 01d reel stops
& ) g A(/
5
o
£ ,__4//////?---+k---?\\\\\\»--; ,-4’////7 \\!// h\
o > F 1 yd I
b P b
st 11 P .
w I 4 ' ! |
Lol — ] | B t i ‘/
L - IR L —
© | .Operation executed on’ automatm control | lUperation executed on automatic control
— 1 | uring the Per1°d(w1th indication lamp ‘+_____+guzius the period.
o | - t T8 0N,
[ 1 I ] ) . - [ ' | l .
55 R -
QoL i L1, l i
START timer | | | | srop t1mer e i!)lsTART'timer :
STAR i iy 1 — 1 Ll 1)
T/STOP signals pAgST| - L 1 ; ; | o T 1}
Deceleration signal m: I | " — ;! TR N i
. T T 1l I T 111 il T
Reel change signal MCZ] !: ! . — | by biy | - [
Pl H i N M J i
} ] )
~ Inertia 3 Tsnifting from cocgqie TOperation pattern diagram
Control compensation:at on Stall memory (for let-off)
operation time of starting ~ to AUTO control or let-o
deceleration Shifting to control

with STALL memory value

-Inertia compensation
upon completion of

deceleration

- 43
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§ 6.
(1)

®

®

(2)

@

Initial Adjustments
Preparative work

Before turning ON the power switch, check again to see if all the
wiring has been arranged correctly. Be sure not to conduct megger
test and proof-pressure test. ... Refer to Section 9-3.

Check to see that the powder clutch/brake and the tension detectors
used are of the right types and ratings.

® Current rating for the powder clutch/brake used shall be 3.8 A
max. at DC 24 V. No further adjustment is required even in case
of a change in the load used in combination. Check the rating
on the nameplate stuck to the powder clutch/brake, or 1in the
catalog. (

Allowable Tload on the fension detector

Check in the catalog.

Correct mounting condition, etc.

Check in the catalog.

Opening the adjustment controls window, set each of the following
switches correctly as shown below.

(a) Tension Full-scale setting switch DSW1~5 . Set as required

without fail.
(b) Tension indication filter DSW6
(c) STALL setting select switch DSW7 r Refer to items (:)
{d) Conditional tension setting switch DSWS8 and (:) in Chapter
(e} START timer select switch DSHW9 4 Ekplanations on
(f) STOP timer select switch DSW10 J Adjustment Unit.

(g} Taper EXT/INT select switch

When all of the switches mentioned above have been set correctly,
turn ON the power switch. The STOP gain function is at work at
the moment of switching ON, and it is restored to the normal output
after the STOP timer has counted up.

Calibration of tension reading

First, change over the digital TENSION/OUTPUT select
switch in the operation control unit to TENSION side. Also, set
the tension indication filter switch DSW6 at ON side (provided with
the filter function). |
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[_EERO adjustment ]

() After confirming that no material or other stuff is applied to the
tension detection roll, set the LEFT/TOTAL/RIGHT select switch in
the adjustment unit to the LEFT position. Thereafter, turning the
ZERO adjustment control on the left side and adjust so that the
digital display indicates zero.

The control, which is of a multi-rotation type, may rotates 10 and
odd number of turns in some cases.

(:) In the same manner, set the LEFT/TOTAL/RIGHT select switch to RIGHT
position, and adjust by turning the ZERO adjustment control on the

righg side.

X \ f
| s ¥
&z 5 $ |
~ Suspend a weight of
(/ = the known weight.
Stretch a string along
the central parts on
the rolls. - SPAN adjustment procedure

SPAN adjustment
C) As illustrated in the above figure, let a string go passing along
the material pass line, so that the string is routed along the

central portion on each roll, and suspend a weight weighing less
than the full scale of the tension meter. (If such a weight is
unavailable, use an appropriate spring balance in its place.)

(B Set the LEFT/TOTAL/RIGHT select switch at RIGHT position, and adjust
by turning the SPAN adjustment control on the right side, so that
the digital indicator dindicates W/2 kg. The SPAN control is of
a multi-rotation type.
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®
©

(3)

@

Set the LEFT/TOTAL/RIGHT select switch to the LEFT position in the
same manner, and adjust by turning the SPAN adjustment control on
the left side, so that the digital indicator indicates W/2 kg.

Set the LEFT/TOTAL/RIGHT select switch at TOTAL position, and check
to see that the digital indicator indicates Wkg.

Remove the string and the weight, and check to see that the TOTAL
reading becomes zero. If the zero position displaces, make ZERO
adjustment again for both the 1left and the right sides starting
with the step (:). '

Return the LEFT/TOTAL/RIGHT select switch to the TOTAL position.
Return the tension indication filter switch DSW6 to the OFF side
(with the filter function provided).

Check of adjustment controls

Each of the adjustment controls in the adjustment unit have roughly
been adjusted ' before shipment. For details on proper seiting
(Adjustment) of these controls, please refer to the right hand side
column in Chapter 4.

Mechanical loss compenstaion ..... To be adjusted only when two
shafts (two reels) are used for
take-up.

Changing over to MANUAL mode, set the MANUAL control at zero, and

while the input side of the powder clutch being roated without

feeding material, adjust to the value slightly lower than the value,
whereat the take-up shaft is about starting turning.

(Control MLA is selected when reel change signal supply terminal

is turned OFF, while control MLB is selected when it is turned

ON.)
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§ 7.

Test Run

Before entering normal operation, a test run should be conducted to check

if each of the settings for the Tnesion Controller is correctly done,

and also to break in the powder clutch/brake.

(

1)

®
@
®
@

(@)
®
@

®

Preparative work

After the material has been properly routed along the rolls, set
the OQUTPUT ON/OFF switch to ON side. .
Set the TENSION/OUTPUT select switch for the digital display to
TENSION side. _

Set the AUTO/MANUAL select switch to MANUAL side, and set the MANUAL
control at around gruaduation 2,

Where an indpendent motor is provided for take-up operation, switch
ON the take-up motor as well.

Starting test run ..... Proceed referring to the operation pattern
diagram. '

Switch ON the main (1ine) motor. (By shorting between ferminals
MCOj and .

After vrunning on the MANUAL mode for a while, align the actual
tension obtained 1in operation with the tension setting set with
the AUTO control, and then change over to AUTO mode operation.
Confirm that the automatic control indication lamp is 1it up.
Subsequently, adjust with the INT centrol and SENSI control follow-
ing the instructions given below.

While the machine is being run under the normal operating condition,
lower the setting with the INT control to the extent where no
hunting occurs. If hunting occur, raise the control 1little by
1ittle and set to the proper position where no hunting occurs (a
1ittle higher).

If there 1is a problem in response performance after the above
adjustment {in case of a change in the tension setting, for
example), Tlower the setting with the SENSI control and make
adjustment with the INT control once again. It should be noted,
however, the lower 1imit for adjustment with the SENSI control is
about two graduations on the scale.

When stabilized, stop the main motor in the AUTO control mode. (By
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breaking between termina]s]MCOl and IMC1].)
At this time, check to see if the deceleration gain and STOP gain,

and the STOP timer are working normally.

Then, restart the main motor.

At this time, check to see if the START timer and STALL function
are working normally.

Thereafter, change the shaft ({(reel) and check to see if the new
reel preset/predriving is functioning normally.

Lastly, check for normal taper adjustment function, to complete
the test run.

Depending on the dintended purpose of application, make necessary
adjustment for zero tension level and for the externally provided
tension meter. '

*  Amount of mechanical loss will become lower when parts of the machine

have been broken 1in adequately. Make mechanical loss compensation
adjustment once again. '
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§ 8. Specifications

1. General Specifications
(1) Supply voltage
AC200/200/220V +10%, 50/60/60Hz
(2) Environmental requirements
° Ambient temperature -10° ~ 40°C
° Ambient humidity 80% or less
° Vibration 0.5 G max.

([R].

° Atmosphere There shall be no corrosive gases or

dust in the surrounding

atmosphere,

and there shall be no exposure to rain

or splashes of water.
(3) Dimensions 200{L) x 270(W) x 200(D) mm
(4) MWeight 11 kg

2, QOutput rating
(1) Control output
DC24V, 3.8A max., constant-voltage control
(2) Fixed output
DC10V, 1.9A max., 10-second rating
(3) Zero tension contact output
AC250V, 0.5A, or DC30V, 0.5A (with inductive load)
(4) Signal output
? Tension
DC5V, Full Scale
Control output
DC5V/100% load resistance 1 kQ or more
Auxiliary output 7
DC5Y/100% Toad resistance 2 kQ or more

o

=}

3. Input rating
(1) Contact input No-voltage contact, DC12V, 2mA rating
° START/STOP signal
° STALL memory reset signal
® Reel change (shaft changeover) signal
® Deceleration signal
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(2) Signal input
' ° Taper control external roll dia. signal
DC5V/max. roll dia. ([iar] , [e])
® Tension control external voltage setting
DC5Y/Full Scale
jnput resistance 100 k& or more ([1s3] ,[6])

Performance
(1) Control method

Tension detection type closed loop, P+I control
(2) Tension control accuracy

Static control accuracy +3%
(3) Tension control range

6 v 100% of Full-Scale
(4) Display function

° Digital display (with 4 columns)
Tension (kg) 1,000 , 500 , 200

100.0 , 50.0 , 20.0
10.00, 5.00, 2.00

Qutput (%) 100%

® Total tension level meter (divided into 12 sections)

[=]

Indication Tlamp 1in units of kg. & %, automatic control,
output ON
(5) Setting function (provided on panel)
° Switches = Power, ~AUTO/MANUAL, Display selection, Output
ON/OFF
Controls  Tension setting {AUTO)
MANUAL control
(6) Setting function (in adjustment unit)

o

=}

Switches  Tension Full/Scale,
Tension indication filter OFF/ON,
STALL setting selection,
Conditional tension OFF/ON,
START/STOP timer variable/zerc second,
Taper tension control EXT/INT,
Tension indication LEFT/TOTAL/RIGHT
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° (Controls ZERO adjustment {(Left and right)
SPAN adjustment (Left and right)
STALL, Taper, New Reel torsion preset,
START and STOP timers,
STOP gain, Sensitivity, Integral time,
Proportional gain, proportional dead zone,
Mechanical loss compensation (A.B.),
Sliding tension control,
Deceleration gain, zero tensijon 1éve1,
Externally provided tension meter

(7) STALL memory Capacitor memory system, variation +10% of output
per hour (equivalent to +2.4 V) max.

5. Others '
(1} Mounting method
Wall-mounting or floor-mounting
(2} Equipment can be used in combination
° Fine displacement measurement tension detector (LX-TC
series)
® Powder clutch/brake (DC24V, 3.8A rating max.)
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§ 9. Troubleshooting and Maintenance

1. In this chapter, explanatien is given on the procedures for
troubleshooting in case of a trouble, taken to determine whether it
is attributable to a failure occurred in the Tension Controller or
not.

If you have any question or doubt in this regard, please inguire our
service center (service station) in your area.

(1) Digital display fails to Tight even after the power switch is
turned ON.

Is ACZQOV presen
across terminals

R ~and [T?

Check power supply
Tine and the

wiring.

YES

Is;fuse (on the NO pf Replace fuse {2A).
side of panel
unit) in good
shape?

* Refer to
Section 9.2.

Tension controller
is defective

(2) Cannot make ZERO adjustment for tension readings.

Is tension Full- NO Set the switch
<<:’§E;Te setting \\\\\ correctly.
switch set cor-
rectiy?
YES
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NO Set the switch

Is/IENSION
- OUTPUT select correctly.
<<::switch set cor-
re&t]_y at
TENSION?
YES
NO Change to correct

Is §9tting of
LEFT/TOTAL/RIGHT setting.
select switch
matched with the
control then being

turaﬁﬁ?

* The ZERO adjustment
YES control is of multi-
- turn type..

Is” each tensio | Correct to right connection.

detector connected

correctly?

YES

Is_righ vol agg\PC NO 'Is’;ngzbe of NGO |Tension
abt. 5.3 V present abt. DC5.3 V ™ coniroller
across terminals present when is defective.

and ? disconnected? y
YES

Shorting occurred in connection,
or tension detector is defective.

Can ZERO adjustment be made
correctly if between terminals NO

and , and between
terminals and [ GRL] s —

short-circuitted, with tension

detector disconnected?

YES -
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Is voltage measures DC160mV NO Overloading or

or less when checked beiagén detector is de-
white and green wires, wit fective,

tension detector disconnected?

YES * Between terminal

and should be connected.

Tension controller is
defective.

{3) SPAN adjustment cannot be made for tension readings.

<{Jan ZERO adjustment NO ‘_ Execute ZERO adjustment.
be made correct]y?f:

(f’//’ * A1l the check items specified for ZERD

YES adjustment must be satisfied.
* Between terminals and connected,
“---1 remove white and green wires, and measure

voltage between the white and the green
wires at tension zero and at tension full-

scale value.
|

e

Is difference 1A

NO | Insufficient loading of

*
voltage 16 mV or tension component to the

higher? tension detector.

* Value read when tension equivalent
to FS is applied

Tension controller
is defective.
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(4) No required torque can be obtained, while operating on manual

mode.

PN

Is OUTPUT ON/OFF NO | Set at ON side correctly.

<(:;§witch set at ON

side?

* MANUAL control should be set at 1.5
or higher graduation.

YES
[s the normal NO | Short-circuit | * If Short—cirﬁuit
voltage output protective protective device
between output H device 1is is activated, it
terminals [] activated, or can be reset by
and ) fuse is blown making it again
- YES out. after turning OFF

power switch.

Is coérrect voltage NO | Connect externally to give

output at the terminals normal supply veltage.

of powder clutch/brake?

YES

Powder clutch/brake is
defective, or the
mechanical part is
defective.

(5} There is substantial difference between the values set with AUTO
control and actual tension applied during operation.

Is AUTO CONTROL No Are the exter- NO | Bring these
<:findication Tamp nally connected terminals
Tit up normally? termﬁna]s[}ﬁz[: to ON state.
and Iﬂiﬂl
YES turned ON?

l YES
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2.

Fuse Replacement

Is QUTPUT NO |Set -the Has time NO | Wait till
/ ON/OFF swtich elapsed in the START

switch se correctly excess of” timer |

ON side? at ON side. the time counts

- set with the up.
YES START fimer?

Proceed thereafter YES

in the same manner as _

for (4) above. Tension controller is

defective.

(Main

body) (Rear side of panel)

0 | |

T

=4 §
1
—
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(1)

Turn OFF the AC200V power supply.

By opening the panel door, control power supply fuse and zero tension
detection relay are exposed on the left hand side, when viewed from
the rear side of the panel.

To replace burnt-out fuse, raise it with a small screwdriver and
remove it, and replace with a new fuse inserted through the access
window.

If the relay has becomes defective, regquest Service Center of
Mitsubishi Electric Corporation in your area.

Also, fuses for the power supply and for output are provided on the
right hand side of the main body.

These fuses are specified as follows. Be careful not to use fuse
of wrong rating when replacing it.

Fuse in the panel 2A rating ... For control power supply

Fuses provided in main body F1, 3A ratingy... For power supply

' F2, 3A rat‘]ng)
F3, 5A rating ... For P - N output
F4, 2A rating ... For S1 - $2 outputs

Insulation resistance test and breakdown voltage test

When measuring dinsulation resistance or breakdown voltage on the
control panel, disconnect wireing for the Tension Controller and
for the tension detectors before testing, so as to protect the
Tension Controller and/or the tension detector from damage due to
possible errorneous wiring or misoperation. Use test of low-voltage
application specified for DC6V max. for simplified measurement of
insulation resistance of the Tension Controller or the tension
detector.
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(2)

When measuring formally idnsulation resistence or breakdown voltage
of the Tension Controller, observe the following test conditions,
measuring between the terminals en bloc and the case. Refrain from
taking measurement on the tension detector.
° Insulation resistance:

5 MR ormore when measured with a DC500V megger.
o

Breakdown voitage:
AC1,500V, applied for one minute.
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