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Thank you very much for your selection of Mitsubishi Tension Control Parnel

LE-MC.

Please read through this instruction manual before use, so that the unit
will be used under optimum operating conditions for an extended period

of time.

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

reference whenever it becomes necessary.




§ 0. Introduction

The Tension Control Panel Model LE-MC is sister version of the tension
controller LE-M series, designed for panel-mounting, with the tension
control unit only detached. It can adapt to a wide variety of
applications by combining with various kind of power amplifiers.

Examples of typical system configurations are shown below.

(1) When using powder clutch of (2) When using large-size powder
DC24V, 5.0A max. rating: clutch of DCBOV, 5.0A max.
; rating: : _
LX—Dﬂm L‘é:EDDéD/g\O_’
LS | S ‘
r 1
LE-MC t LE-MC
Powder brake LE-POIOA Large-size ' " | Le-wsa
, powder brake
Example of single-reel Example of single-ree]

let-off setting let-off setting

s

(3) MWhen using air-clutch/brake:
ﬁg;ﬁiﬁiﬁgi/fgi\\<:l__€ﬂ__

LE-MC

[::,Booster amplifier

Electro-pneumatic
transducer

e

Air brake

Example of single-reel
let-off setting



§ 1.

(1)

Installation

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

Standard accessories

Confirm that the following accessories are packed along with the
main body:

Fuse, 2 A ... 2 pcs., Small screwdriver of regulat type ... 1 pc.,
Please see to it that these accessories are attached to the main
body when it is delivered to the end user.

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

Installation

This Tension Control Panel LE-MC is installed on panel face.

Cut the mounting panel to the size as shown below, and install the
unit in place making use of the mounting holes (#4.5) provided at
four places.

Note: Select a proper place where it is not subjected to direct

sunlight, high temperature and/or high humidity, dust,
corrosiveigas, oil or vibration. '

- Cut the mounting panel
External dimensions ‘ to the size shown below.

r ?2 )
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4.5 mounting hales Access windown for
at 4 places ‘adjusting controls.




§ 2. MWiring

Arrange wiring properly according to the intended purpose.

Use shielded cables for wiring other ‘than those described in items (1)
and (8) below. Arrange wiring conduits keeping away from other Tlines
which may produce significant amount of noise.

Terminal board is provided in the rear of the panel.

1. Basic connections ‘
In the case of a single-reel let-off and take-up setting as shown
in the basic system configuration diagram below, without using any
of the optional functions, arrange connections following the external
connection diagram shown below. -

%

E power switch

e i
°’$: Contact capacity

|
LE'I‘_iLIE ) rz%gl([ﬁglw}j—‘)_l!ﬁg

TITLw T [21] MCI] | [Mce]

Have been _w1: red
before shipment

Swi
A by Left side Right side + =
[N S A iy Ay [ Sp—— )
Power supply 1,;0 CTenS'i:in detfecto: L}:-TD . T(} pDocvaer a&p] riaf'tiie;'g
i onnections for tension 0 -
:ﬂ?’gmmv anmp i ier ' detectors shown above (at Toad résistance
F’U\"fe]r are for the case where of 1 k& or more}
SUpRly compressive load is
(400VA max.} - applied. If tensile load

- is applied, interchange _
each of the white an
green wires, respectively.

Terminals marked with<femust always be cénnected without fail.
Grounting terminals (".l‘) must be grounded to conform to the class
A grounding requirements.

Functions of individual terminals are explained in detail in the following
paragraphs.



(1) E, ..... AC input and grounding

‘lvoltage
circuit

Connect an AC200V+10%, 50/60 Hz or an AC220V+10%, 60 Hz power supply
line between terminals E and . In either case, voltage to
ground should be kept at ACZ250V or DC320V max.

. Terminals and ' are power output terminals, which are to be
used only when a power amplifier is connected. By connecting via
these terminals, the power amplifier can also be turned ON or OFF
by turning ON or OFF the main POWER switch.

oo
|
| POWER AC200/200/220V+10%
Fuse 2A : 50/60/60Hz A400VA
o~ o—IT|
Controll Eg: To power amplifier circuit
constant- E[l_ 400VA max. rating
kx7

(2) ' ..... Output signal

A DCSV OV,
at load resistance of 1 k@ or more

DN @

=z
b

L

These are the output terminals of the voltage signals for driving
the power amplifier. DC5V output signal is equivalent to 100%
drive output.



RED| |BLK| {6RL[| wHL| |GRR] [WHR| [F&| and [F&] ..... Tension detection

1 - signals
1
!
v g
: — Black — : 1H-TD
+5V constant- ;gklﬁ Green —:g 'g%n?é_?l‘% csl?ggCtor HETR
voitage supply W H L-%—I IE D
> R RE— —_— L
White ! Tension detector LX-TD:
-”igi;‘ A at right side - :
My ' R
T =

Class Rlgrounding (100Q max.)

These. are the terminals provided for connecting tension detectors
LX~TD, .

The above figure shows the case where the load due to tension fis
being applied in the direction of compressing the tension detectors.
If it is applied in the stretching direction, interchange each of

the white and the green wires, respectively.

If only one tension detector is used, short-circuit between terminals
GRL] and , and between terminals and .

— 6 —



a

IT dintrinsically safe and explosion-proof type tension detectors

are used to fill the explosion-proof specification, connection shouid
be made as shown below.

{1) when ohly one tension detector is used: (é) When two tension detectors are used:
Tension controller LE-MC Tension controller LE-MC
R |
[ F6 | [rep] [wiR} |oRR fre] [ren] [wir] [cr
[F6T [BXRJT[ WL [GAL ] . [Fe ] [Bk] LwTa iGTL]
B ! !
) _§I - =" sniaas = B
5 = Class A q q
E 3[e]] Srounding TTTETTZT T3] [E]] <= TTEJ 2] T3] [E]} L
L Tef 12l 3] (e L e (2] [3] = L el {2] T3] [E] =
i . grounding
Safety barrier Safety barrier | 94" Safety barrier
LX-05BRR LX-05BRR LX-05BRR
[4] [€] [5] [&] [E] [«1 [ [5] [8] [¥] [«] [E][5][6] [E]
| R 3oyogog s
m g = % s & = ,‘E

dangerous
place

Class D grounding = Class D grounding == Class D grounding ==

Note: This figure indicates the case where the tension detector(s)
is {are) used under a compressive load. If it (they) is (are)
used under a tensile load, exchange connections at the points

indicated with @ . {Interchanging white and green wires.}
(4) IMOC] and | MC1] ..... Travel interlock (AUTO)
¢
LJ At MCG
— { MC1—3 & S¥1  Contact rating: DC12V, 2mA, each
s —_—
AR T - I it
-2V % NC3———30 SW3
% MC4rl 0 o SR4

f

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 the START timer is put in motion.
After these contacts are broken, stall state is on when the STOP
time is put in motion, and the stall 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.

—7-



SW1 OFF| o | OFF |
! !START timer L_STOP timer {During the period

|
[ | | r"‘ STOP GAIN function is ON.}
. ol | |
Control _ Stall _ 1 _ Automatic conirol | 1 Stall
s b
I

}
*—Qutput at this moment
is memorized.

I

If the conditional tension function s used, the automatic control
tunction 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 %o the
automatic control in the AUTO mode, and to the manual control state
with the MANUAL control knob in case of MANUAL operation mode.
Qutput scale-out may occur when in a recess in AUTO mode.

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

in OFF state, the stall memory funciion is preserved. IT 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 1sk not used, between the
terminals and should be short-circuitted. '



In AUTO mode:

sSWw1 ' ox [ oN ! Tox,
! E i ’
S W4 } | [ oN
: l T |
i ] ' !
o | _STOP timer { 4 ! :i
l . ! ! *“START timer
I | START timer !
| | | STOP timer
o |
|
I B
Cutput ! y
Stopping on midwayJ

Stall memory value. Stall setting value
Memorizing stall value. \Stall memory value
Stopping due to completion —

of letting off

Resetting stail memory upon J

exchanging material

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



2. 2-shaft seiting with optional functions

Make connections referring to the external connection diagram below,
to fit the particular applications.

| € power switch

[}
"5? Contact capacity . |
i

3 % ?r x
[v]l[z h‘{ﬂcﬂﬂl\f °|5A) 1w [MC ; wet] [Fa] [Ts3] [Taz] [Ta3]=[sN :
v ]

TIiLw] |E1c_|| MC2 l MC1 se]
1| ol sl
tiffy

SWI 5wz Swil 5W3

Have been wired
before shipment.

v

Left’side Right side - -
REULE

[P N . tout . S v - by
Power supply. To Zero tension detection output Tension detector LX-TD Iggg;gqng Taper tension To pavier asn‘llphftmr
power Connectiens for tension ¢ u of DCO - rating
;ﬁwm’mv ampTifter detecters shown above o "a‘],’ rollgia. (at Toad resistance
9 we]r are for the case whére. ~ OF /FS 819 ‘of 1 k&t or more)
supply compressive load 1s DCO~BY/On00%
(400VA max.) applied. If tensile load

15 applied, interchange
each of the white an
green wires, respectwe ¥.

SW1: START/STOP .... Turned ON when the machine is at work. RVS:
SW2: Reel change ... Switched from ON to OFF, or from OFF to ON SWS:
at the time of reel change. RVT:

'SW3: Daceleration gain .... Deceleration gain function is activated SWT:

when this switch is turmed OR. Note:

" SWA:  STALL memery reset ... Turned ON for abt. 1 second.

Terminals marked w1th-x- must always be connected without fail.
Erountmg terminals ( —) must be grounded to conform to the class
A|ground1ng requirements. 3

2-1. Operation with two shafts
In case of a two-shaft setting using two
brake for let-off and take-up, arrange
connection diagram below.

External control for tension setting

INT/EXT select switch for taper setting

External control for taper setting

INT/EXT select switch for taper setting

When using externally arranged setting control, Jjump wires
used for short-circuitting between terminals and ,
and between terminals [TA2| and should be removed.

sets of powder clutch or powder
connections referring to the



(6) [sa] [sn], [se]

-----

Output signal

E

E

j Pow?r'_
control E AF——or || AL
output — sy | shaft

1 I

~

“ |

S N{ '

] | Power

y | amplifier

g | for No. 2

I shaft

1

1 sws I

S B

Auxﬂia?‘y ? |
NR.TQ output ]

SW5:

Clutch/brake for
No. 1 shaft

Clutch/brake fbr
No. 2 shaft

Contact to be turned ON at the time of predriving of new reel

or when stopping old reel.



(7) , ..... Auxiliary output

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

Fz RY
D‘r'[}Zr JC
AN

;

Note: Separate terminal [Rﬂ from Eﬁﬂ with switching contact relay.
(Not in the same potential.)’ ..... Refer to the external
connection diagram on page 12.

AC28. 4V

t
]

>

Powder clutch
D and brake

T st

:Hjé

| %
)

i

(8) [mcof ,{mc2] ..... For switching shaft |

~ Contacts interlocked with the reel changé mechanis are connected
here. (To be 1left open in case of sing?e-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 controls). At the same time, the additive
component of output set with the mechanical Toss compensation controls
(MLA and MLB) is switched over for take-up operation.

T ON

SW2 OFF | OFF E ON
t t

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

Mechnical 1oss MLA | MLA i
compensation i
control i HLB MLB
7 y Ew
Qutput
(exampie of ~
let-off) )

)
NR and TQ setting value

—i2-1



2-2.

Expansion functions
Connect any of the following expansion functions required as it becomes
necessary.
(9) [ 2T, 2T} ..... Zero tension detection funciion

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 lower than the value set with
the zero tension (ZT) control.

&

4

-

O\O—~

¢

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

SA|,{SN| ..... Control output signal

Control signal output terminais to which input signal to the power
amplifier s connected. Used for recording output values on the
recorder.

4
r-‘_l

L:rJ DC 0~5 V/100%, load resistance
: 1 k2 or more
cireuit | L = fApprox. 7 V max.

From control

2

7

| | —%lP @ j
ut j

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

-—13~



(11)

SB[, SNI ..... Auxiliary output signal for predriving the shaft then

in standby
trol y
NR, TQ con -r\\Amplifier S{B
if L . OC 0~5 V/max.
rj—ﬂ Load resistance 2 kQ or more
S Nt
To standby shaft 7
presetting circuit B

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.

L

TAPE, | TAY|, [TAZ},|TA3},]| G| ..... For external setting of taper

tension ,
Can accommedate 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 input between the
terminals | TAP| 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 constant-tension
contirol only.

‘Zii;f%



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

Set at EXT side
before EXT shipment 14

<+4] Roll dia. signal

: [ T A P|
JL: ﬁjﬁ —<-lov ... Min. dia.

INT 1°>TA?ER ] to 5V ... Max. dia.
Internail roli GT}GF -
dia. signal T ——— Connected before

. <J v shipment

To taper tensicn 100K : '
control circuit [ L & I sStandard setting is at

v A +5V/100% at .

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

ﬁAP{ + }ROH dia. signal
4

ov ... Min. dia.
to 5V ... Max., dia.

LA ] —

External taper control:
10 k@, 0.1 W or more

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

[t 1is possible to directly connect taper patterns from a personal

computer or seguencer to the |TA3| terminal.

TS, | TS2|, | TS3}, |G |..... External switching of tension control

setting

These terminals 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:



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

control ) Coatro]
* S1
o LAUTG
To tension 0 Already
control circuit m‘wﬁ TS 3] connectad. External AUTO control
100K Q 1 4 10 k2, 0.1 W or more
A _
7 1 : 4
(c) Swifching between INT/EXT (d) Setting with voltage signals

S1
1

4
: '
- 4
S2
T o External AUTO LS 2]
- control i__m_L
%};r—)os 10 k2, 0.1 W _
@ ' or more )
1

Use high reliability
select switch.

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

It is possible to Eonnect 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 | TEN { and are terminals for the tension recorder. Use
a recorder of finput resistance of 10 k& or higher. [(If high-
frequency component is to be removed, connect a capacitor (of 100
LF, for example)] between the terminals ‘EM andl_GJ.

Terminals and are tor connecting external tension meter.




(a) When analog meter is used (b} When digital meter “is used
TOTAL I;Ag‘ifierz.zk d ’ q

\ —h~—IT E N} : [T EN} +
ety L z2e T4 DCO~5V/FS 4 DCO~SV/FS
,?ﬁﬂ?EZ::P-*ﬂ-FI —— O -
Z T | ]
FL G -——- G
< DCImA/FS meter T 4

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

When analog meter is used:

Using a DCImA/FS meter of 2 k2 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 sétting posit{on 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 k&, 1/4 W
When tension is 500, 50 or 5 kg/FS oo 1T kR, 1/4 W
When tension is 200, 20 or 2 kg/FS o0 300 @, 1/4 W
It is 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 opredetermined ratios. (Actuated irrespective of whether
operation is made on AUT or MANUAL mode.) (SW3)
Priority for +the internal operations for gain selection s as
follows:

Stop gain > Deceleration gaan > Normal gain
This function is utilized for inertia compensation in dece]erat1on
for example. If not used, leave these terminals open.



§ 3. Explanation on Operation Control Unit

1. Switches and Controls

(3 AUTO/MANUAL select switch
|
|
|

1 UTO control
@ LE-H  remeos cwmaira j"'/® A ¢
ﬁﬂ“@'#/ L (@ Digital TENSION/OUTPUT
u g} O — oaom £ :
558 c*_-m.u“ﬁf’:’ select switch
a,f\ 2
E"\i@"‘i (1) POWER switch
O ™~ [~(®) MANUAL control
- M
o @ | () OUTPUT ON/OFF switch

(@) POWER switch
By turning ON this switch, electric power is suppiied to the unit
and the digital di§p1ay and the POWER ON indication lamp are 1it |
up.

(@ OUTPUT ON/OFF switch
If only outpu% 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 Ci) 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 (B) . If it
is set at MANUAL side, tension during operation 1is controlled at
the output that has been set with the MANUAL control (6).

® 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 N. side of the unit indication lamp (3 being
1t up. If it is set at OUTPUT side, the output value is indicated



®

2.

in percent (%), with the % side of the unit dndication lamp
@) being 1it up.

AUTO control

The control used for setiing the target value for the tension control
on the automatic control system. The scale ranging from 0 to 10
corresponds to O (N) to FS (*) (N) in terms of tension value.

*FS: Full-scale of tension measurement

MANUAL control

The control used for manual bontro11ed operation. The scale ranging
from 0 to 10 corresponds to outputs from 0 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 1in AUTO mode, if
the select switch DS7 (which is to be described later) is turned
ON. ‘

Dfsbiay, etc.

Total tension 0 Automatic contro]l

level meter indication lamp

NN

N

(D Digital display A : <
\ ®\LE'H TOwoH OwTALLIA,

AN N e JETH
N

G:) Unit indication —e=—

=
I
S

-
-
-

LRE
1l
L Tkd

lamp ‘ e, L IDA
(:) Qutput indication.——”'~’:7~ =
Tamp // O
@ Window for adjustment’|
control S 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 1indication select switch (:) is set at TENSION side, it
indicates detected tension (in N), and indicates output (in %),



if it 1s set at OQUTPUT 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 Q:) . This function can be used for checking for irregular
tension, etc.

Total tension level meter

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

Output indication lamp

Lights only when the OQUTPUT 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(?)digital display; the KG
side is 1it when the display 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 Tightly.

—20—



§ 4, Explanation on Adjustment Unit

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

run.

(B RIGHT side zero adjustment

@ LEFT side zero adjustment G) RIGHT side
! djustment
() LEFT side span adjustment \\\\“ _ span adjustmen

zERG IR
T 1 n . ~ b ] =) ‘1
..@@@@@@@ T 2
o T PG ST.T  DEC.S . MLA Yl'a SLT 4 @j .
or - : 12345675910(DSW)-
.f—“‘&ﬁ—*}:@@@ EEBEEEBB'“
A ' — SEWE [-% 4 T g L1 5 IT
NR.TG
‘ G LEFT/TOTAL/RIGHT select switch
@ - Taper EXT/INT select switch
(:) Select switch
1 | 2 ] 3 174 s 6 7 8 9 10
Tension Full-Scaje < R -
3 — ---;-.9 v I
1000 {500 208 X |x = |e=6|2sg 52| oL
Ni NI Nl 01 ool [B8|833l80|6E
N[ O @) O _ | O | O INoTysen MANUAL[OTysep|NOTyjsrpff0TysEp] -
I ' USED BTALL | USED | USED | uSED

Note: Do not operate the switches 1~ 5,
and 9 and 10 during operation.

—2i



Adjustment

becomes slower mak-
ing them easier to
read.

It is set at ON
(using filter) side
before shipment to
allow easy ZERQ and
SPAN adjustments.

Function Characteristics made before
shipment
() DSW1 ~5 ) Switches used for set- Full-scale Dsw FS-
ting maximum tension. s:_t;i{n;{g} : 1ulnn:5eazo zesn Lc:.l':xasua 50.0 N
full-scale| Scale 10 on AUTO lggg'i “’EONE — 3 ] DSW2
ti control corresponds 123:3* o :OH; :g: DSwa
to the value set with . WL ON
these switches. A T o
Switches DSW1~ 3 set _
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) osWs By turning OFF this  '|OFF: Filter usal Filter is
switch, change in ON : Filter not usal not used
indication]| tension readings {ON)




Adjustment
Function Characteristics mada before
shipment
(:) DSW7 Select either with OFF: Setting with STALL Set at
Stall set- |STALL control Q:), control STALL
ting value jor with MANUAL‘control ON': Setting with MARUAL |control
STALL/ on the panel for hold- control side
MANUAL ing torque (stall (OFF
select torque) setiing state)
switch during machine shut-
down. Setting is made
with % value for out-
put. In the state of
stall memory is ON, f
the memorized value is
output.
(1) Dsus 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 /ON ' upper 1imit of out-
select put is limited with
switch stall setting value
or 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
(D 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.7T state
OFF /ON lag in switching from control . (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.
@ DSW10 |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 (9). 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).

— A




Adjustment

Function Characteristics made before
shipment
(:) Taper Taper tension refers tolEXT: External control Set at
EXT/INT such a method of con- signal supply sysiem [EXT side.
select trol, in which tension )
Setting
switch applied is reduced value TAPER control set at G
gradually as the roll 23
M -
diameter increases in s=s
23S
tazke-up operation. £ %;
— s . =5
ihis switch selects - R o,
between EXT, where £S5 roll dia. roll dia.
. a -
signal for roll & ' Roll diameter
= (increased in the

diameter necessary

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

direction of arrow.!

Roll diameter signais are
given‘in DC voltages
between 0 V {representing
the minimum roll dia.) and
+5 V (representing the
maximum voll dia.).

INT: Internal control
signal supply system

TAPER contral set at O

T | |
\M
| |
I 2 -I

| LQ
| !

Min. Max.
roll dia. roll dia.

-

Tension
(Tension increased in the

<

direction of arrow.)

-
Rolt diameter
{(increased in the
direction of arrow.)

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




Funciion

Characteristics

Adjustment
made before
shipment

®

LEFT/TOTAL
/RIGHT
select
switch

While digital display
on the panel is indica-
ting TENSION, this
switch allows selec-
tion of a desired
display mode from among
the display of reading
on the detector on the
LEFT side only, that of
the detector on the
RIGHT side only, and
the dispiay of the
TOTAL tension reading
(e.g. tension readings
on the LEFT side
detector + that on the
RIGHT side detector).
This function enables
checking for irregular
tension applied to the
material processed.

Indicates tension
detacted with the
detector at LEFT
side only.

LEFT :

TOTAL:
tension (e.g. the

sum of the tension

readings on the

detectors provided

at both sides.
Indicates tension
detected with the
detector at RIGHT
side oniy.

RIGHT:

Indicates the TOTAL

Set at
TOTAL
position.

®. ®

ZERQ ad-
Jjustment
control
(ZERO)

Even if actual tension
imparted to the mate-
rial is zero, tension
detector is permanently
applied with weight of
roller and bearing.
Zero adjustment is made
to cancel signals re-
sulting from such
weights applied to the
detector. provided for
use at the LEFT and the
RIGHT sides (in a form
of multi-rotation type
control).

Adjustable range
Adjustable in a range

between 0 to +80% of the

Toads applied to the
tension detector.

Zero ad-
Justment
has been
made by
shorting
between
lﬂﬂ! and
WHI} ,
and
between
GRR| and
WHR| .
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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 i
justment | is the same, magnitude between 10% to 100% of position.
control of the load applied to the tension Fuli-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-
Jjustment control (of

display.

multi-rotation type)
1s provided for LEFT
and RIGHT sides.

to the tension detector.
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©

G}& Sensitivity

Basic Adjustmentis

Basic adjustménts for the following controls and timers have already
been made by the maker before shipment. If 1in case of any
nonconformance found upon the test run, make readjustment according
to the explanations give below.

() Integral time adjustment

Stall adjustment Pro_portional gain adjustment
\ START timer adjustment
\ ‘// ,‘/ = - I =)
) @ ERREEEE 2o T
o IMT PG ST.T  DECS - MWLA ™™ LT
'rm_ 3TALL
=T L4
g .I -\- 12345678390 |0sw
= (&) EEEBE b

ﬁ:) STOP gain adjustment

adjustment () Proportjonal 7
dead zone (9 STOP timer adjustment
adjustment ’

Adjustment
Function Characteristics made before
shipment
When starting up the ) Set at
START machine, automatic - abt. 6
timer ad-{ control is started Abt 12 seconds
ec.
justment | from the time set ) (at gra-
control with this control, duation
(ST.T) after START signal A 5).
(IMC1]) is turned ON.| 3¢
0 5 10
Scale on the control
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Adjustment

used in place of this
control.

Scale of the controt

Function Characteristics made before
shipment

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

Automatic control is pri 5).
continued during the 0 5 i0
period, even after the Scale on the control

STOP signal () is

turned OFF.

) Sets gain in the STOP ‘ Set at
STOP gain [timer. 100%
adjustment|At the moment when STOP {around
contro]l signal (M) s _ graduj\;f
(SP.G) turned OFF, switched Abt. ation

over to the multiple ﬂf% 2.5)
ratio {in percent) to - '
the value then being g,g

output. Since it is o=

designed to be OUTPUT b0 5 10

MAX. at 140%, any out- Seate of the control

puts beyond this limit

are saturated at 140%.

(for both AUTO and

MANUAL modes)

() Sets STALL cutput value Set at
STALL out-|in case of resetting abt. 15%
put ad- the STALL memory. (at
justment [({This can take effect 10024 gradu-
control only when DSW7 (1) is | ation 2)
(STALL} in OFF state. If =

DSWZ is in ON state, H
the MANUAL control is
6% 0 5 10
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Adjustment

Function Characteristics made before
shipment
Q:) Set at

Sensi- Control used for setting around
tivity ad-|accuracy of the tansion 1% {at
justment {control performance; = gradu-
control  |Turn the control 55 ation 5).
(SENSI)  |clockwise, and the i

sensitivity is enhanced Eg

to give bet'ter contr_o1 ATaprgféi

i the setting position’

accuracy, but becomes
more likely to cause
hunting effect. A]so,
the optimum position
may vary depending on

of the integral time
constant set with (:).
ThereFore,-it is neces-
sary to determine the
optimum position upon

a test run using the
actual machine.

Scale of the control
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Adjusiment

Function Charactieristics made before
shipment
() Set at
Integral | Control used for ad- abt. 170
time ad- | Jjusting reﬁponse per- seconds
justment | formance of tension st (at gra-
control control; response time 280 duation
(INT) become slow by turning 5).

the control clockwise.
By turning it counter-
clockwise, response
time becomes gquicker,
but becomes more likely
to cause hunting.

Since the optimum posi-
tion may vary depending
on the position of the
sensitivity adjustment

control ({2, it is

necessary to determine
the optimum position
upon conducting a test
run using the actual
machine.

Contral time
constant
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Adjustment

Function Characteristics made before
shipment

@ Set at
Propor- | Control used for sei- 0% (at
tional ting the proportional gradua-
gain ad- |control gain, to allow prool tion 0).
Justment | instantanecus reaction 7 ;
controi to error in the tension ‘g :

(PG) measurement. The graph| = é :
shown on the right is §'§ :
the characteristics of 0% 0 . 5 10
the output correction
in case of tension
measurement error of '
10%/FS. Use the con-
trol normally set at
zero gain position to
prevent hunting that
may otherwise be likely
to occur.

Q:) 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 g o
(DZ) than the values set E §

' with this control will
0% 0 10

become ineffective.

Use the conirol nor-
mally set at graduation
10. '

Scale of the control
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3. Adjustment for expansion

Adjust properly according to the intended purpose, referring to the figure

and explanations given below.

@ Mechanical loss compensation for shaft A side

QZ) External tension
meter adjustment

S1iding tension

' adjustment
\ Ny W /@ o E
@.%@fﬁ@i&@@ am ol
NT »G $T.T  OECG - WLA T LT IHE- .

TAKI STALL

é) Taper adjustment

@9 Deceleration
gain adjustment

- .' ﬁ @@ 1234567890 |DSw
Y| 4% ! .
= O EEEEENE
| NR.TR - . “\\\\\
€0 Stand-by shaft . @ MEChan1ca1 foss Zero tension level
compensation for:
presetting adjustment

shaft B side
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Adjustment

Function Characteristics made before
shipment

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

take-up shaft at the 0% 0 5 10

shaft A side is about Scale of the control

to rotate, in the

condition of feeding

no material. '

It is to be set at

graduation 0 if used

for let-off.

It is also.to be set

at zero graduation in

taking up with a

single shaft.
() Mechanical loss com- f[ame as above. Set at 0%
Mechanical |pensation control for (at gra-
loss com- the shaft B side duation
pensation serving for the same 0)..

control for
shaft B side
(MLB)

function as described
above.

Note:

Setting with these mechanical

Toss

compensation controls is

. added to the MANUAL setting value or to the AUTO control value,
so the resultant output value
100%.

- 34 -
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Adjustment

Function Characteristics made before

shipment
This is the function Set at
Sliding ten-|provided to ensure abt. 25
sion adjust-|smooth transition of seconds
ment controljtension at the time ant. 4701 (at gra-
{SLT} of changing over from duation

MANUAL control to AUTO 0).

control. The charac-

{teristics as shown on

the right will result
when error in tension
between MANUAL and
AUTO controls 100%/FS.
The transition time is
shortened if difer-
ence in tension is
small. Please note
that thié 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.

10
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Adjustment

Functicn Characteristics made before
- shipment
G:) This is to set gain Set at
Deceleration|when between terminals 100% (at
gain adjusi- and MC3| is ON. around
ment control)Changed over to the ; graduation
(DEC. G) preset muitiples (%) 223; 2.5).

with respect to the .
output value at the
moment when decelera-
tion signal supply
terminal ([MC3]) is
turned ON. This
function can also be
used as the accelera-
tion gain. control.
Because of the OQUTPUT
MAX=140%, however,
outputs beyond the
Timit will result in
saturation at 140%.

Deceleration gain/
gain

o Hormal

a8

Scale of the control

0 5 ' 10
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Adjustment

Function Characteristics made before
shipment

Sets appropriate Set around
New reel initial output value 15% (at
torgue pre- | that matches the new graduation
setting | reel diameter at the 2).
control time of reel change. 160%
(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 contacis between
[#c0] and [MC2] ), ei-
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
centrol is output at

all times across

terminals and
Therefore, by
cohnecting a power
amplifier between
terminals [SE] and

, an appropriate
predirving torque
matching the preset
value for the new
reel can be obtained.

Output (X)

Scale of the control .

I
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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
control Taper select switch).| 100% 0, for
(TAPER) Shown con the right is constant

the characteristics §: tension

obtained when a 5 V z control)

roll diameter signal 5

is fed acroos ter- =

0z 0 5 10

minals and .

(When taper tension
control is made on
EXT mode.) 1In the
case o7 taper tension
control on INT hode,
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 (%)

It 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
QE) Sets the working Set at
Zero tensionipoint for the zero Abt. Cahi abt. 6%°FS
level tension detection (at gra-
adjustment [function. = duation
control About +3% of hyster- E 3).
(ZT) esis is involved in é
{the direction of ON= =
OFF, with respect to Scale of the contrpl
that in OFF - ON.
@3 The control used for [Deflection becomes greater {Set at MIN
External adjusting defiection |by turning the controil position
tension. in the externally clockwise, and it becomes (at gra-
meter provided tension smaller by turning it coun- ; duaticn
adjustment |meter between tér- terclockwise. 0).
control minals and [G]. |Internal resistance 200 9/
(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
tensioﬁ meter.
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Explanation on Operation

§ 5.

Shown below is the bleock diagram of the Tension Controller.

k!
=
he )
-5
£]s -
Sio
bl I
o
AUTO =ls .
e 8
@
* EXT
'ZERD L SFAN. L TAPE
Tansion o
setting INT I—?g-lbz
— T m-f.\':m-_| P. g
LX-TD Tension, Siiding - al contre -
tension calibration r— tension
detector SLT INT T
tk : rfﬁ !
= 1
FEZRO, R SPAN, n L SEN- i
I} _..:l 1 Int:g‘r?1 AUTO : OUTPUT
%“l 3 contro .fa H orF
: Ea}n R <J\C Power Powder
selection P
EL A ‘HANU-“ +‘r oN amplifier jclutch/brai
E,‘-,;?En | Tension . L =AL [
detector calibration v z B
Tans1 - g ° processmg -
recorging ot Lo} ] 1 Auxiliary N
= tput
«M 1 Presettin Selprtion START timer au
externat T o Stall AT P ang
te"w%. Level meter memary output for mechanical | |STOP timer
aw reel los atio
) TENSION . I 2 I
Z.T i Bgital N ST A J
Defte:t'mn display % “LL
of zero NR. T
tensi OUTPUT | yNR. TQ MLf\ STT SPT
~oo— i MANUAL
5
£ MLEB
o
a
H o To power
] Aux, out ut
N o al | € signal fgr amplifier
5 » © 2 2 predriving
-1 o 1
£ = =4 by 5
=3 a sl =)
2 > = el |2
vl L a I W
u 2 + ]
] e —_ A 2
s —_— g @ - A3
3 = & Az
Y 3 \ g
- ] a
v

Tension of the material

tension detectors (LX-TD series),

ciutch/brake

is

adjusted

is detected with the fine displacement measuring

and the excitation current forthe powder

automatically,

so that the tension

applied to the material becomes equal to the setting value.
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(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

5
MANUAL control

10

(Graduations on
the scalo)

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 both let-off

Adjust each of the controls used for adjusiments upon conducting

a test run, referring to these operation pattern diagrams.
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Operation pattern diagram. (for let-off)

Let-off operation (With Stall memory function provided, but

conditional tension function not provided)

Predriving for new reel

{wp]
= .
_;-c} \ 01d reel stops
S5 . {—
© rd
| . =t | ] \ ’ |/
Yo L i ! Y/ I\
o ! b — 7 ] Z E
P ' f Il oo o b )
é‘} t 1 ! | [ E : ; !
11 [‘*——--
:—E “}—r\-{\'w ' T
] i
5| | | I
=4 M| | l P 1
© ¢ Operation executed on'automatic control | IOperatwn axecuted on automanc control
—_ 1 : during the period (mth 1nd1cat1LDJn 13;1;9 ; Mg the period. l
Q9 I L l ] r"l ON I
o= ! T ———
=55 14 ' | R T —, '
R= 11} 4 [ t 1 Iy i | }\
oo 11 ! L A S ! "
START timer j L1~ | s?op timer; | | ! [START timer )
START/STOP signals ) H—+—rt —t — { i+
+ } ' 4
Deceleration signal MC3 | [ ] | N 1 ;! ih : . '
N 141 T 1 1 r
Reel change signal MG! | ! N ! Py i | N
T : - i :1 : | ii | ] o |
LI A ] ' ' 1 '
¢ : Inertia5 tiﬁ‘gi;ﬁ :;ﬁ:r;otgz?lle TOperation pattern diagram
ontro compensation' at for let-off
operation Hmepof startin; to AUTO control ( )
deceleration Shiftina to control _
Shifting from Stall (hert e poALL memory value
setting to AUTO control upon compﬂle%ﬁ:flao f°"
' deceleration

Operation pattern diagram (for take-up)

Take-up operation (With Stall memory function prov1ded but

conditional tension function not provided)

Predriving for new reel

(=]
= A
-5 \ 0ld reel stops
LK . fi—
= g 1 \ '/ Ié/
Q4o f | . 4 |
j=N | | | |
O ! L i : I : /
| i ! § H
[ | [ |
Lr Pl } | Lo o |
Q- | i . + | 1 |
~ B L HESR R N e | o
] — i T -
o ) L I [
g2l 4—" | i i | L —
©  Qperation executed on’ automat1c control | poerjatwn executed on automatic controt
— |} : during the period {with indication lamp Ydyring_the period.
O ) + ;4?4 ON). |
“ 3 P! 1 { Pl . ]
= o | i .
o | i l_'_L-,_‘{ . l ] i ¥ - PR
S 3D 1y : - 1 Ly, 1 )
" : | : 5 i
START timer | _,..l !| { STOP_timer L _T{ HSTARTltmer |
1 i [ 3 1 e 3
START/STOP signals [ﬁ_@]' — - £} : ’ . : I} :
' ; }
Deceleration signal MC3! f i | N | 1' ' R | N i
189 1]
Reel change signai @GR T 1T |
v I - ] ] ' T T it T
I
[N 1 i t HIR ] vl ] 1
Contro] Iner‘tia5 ti?“gzyﬁ ;2:1[27-;022:?1; TOperation pattern diagram
antro? compensation:at let-of f
operation time of starting to AUTO contral (for let-off)
deceleration Shiftina to 'control
Shifting from Stall Inert?;tgo:.;i;ls-a??::w el
settina to AUTO control upon completion of
deceleration
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§ 6.
(1)

®

®

(2)

Q)

Initial Adjustments
Preparative work

Betore 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 Seciion 9-3.

Check to sees 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 in the
catalog.

Allowable load on the tension detector

Check in the catalog.

Correct mounting condition, etc.

Check in the catalog. '

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

(a) Tension Full-scale sefting switch DSWT1v5 .\ Set as required

without fail.
(b} Tension indication filter DSW6
(c) STALL setting select switch DSW7 r Refer to items (1)
(d)- Conditional tension setting switch DSW8 and (:) in Chapter
(e) START timer select switch DSW9 4 Eip1anations on
(f) STOP timer select switch DSW10 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/CUTPUT select
switch 1in 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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| ZERO adjustment |
() After confirming that no material or other stuff is applied to the
tension detection roll, set the LEFT/TOTAL/RIGHT seleci switch in
the adjusiment unit to the LEFT position. Thereafter, turning the
ZERO adjustment control on the Teft side and adjust so that the

.digital display indicates zero.
The control, which is of & multi-rotation type, may roiates 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 adjusiment conirol on the

I

et
SSi7

right side.

Suspend a weight of
the known weight.

/

Stretch a string along
the central parts on

the rolls. SPAN adjustment procedure

SPAN adjustment
(:) As illustrated in the above figure, let a string go passing along

the material pass 1line, 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.)

(:) 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 indicates W/2 ‘N. 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 N.

Set the LEFT/TOTAL/RIGHT select switch at TOTAL position, aﬁd check
.to see that the digital indicator indicates WiN. :

Remove the siring and the weight, and check to see that the TOTAL
}eading becomes zero. If the zero positien displaces, make ZERD
adjustment again for both the left and the right sides starting
with the step (2). '

Return the LEFT/TOTAL/RIGHT seiect 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

fach of the adjustment controls in the adjustment unit have roughly
been adjusted -before shipment. For detazils on proper setting
(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 rbated 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)
@
®
®
®

(2)
©
@

®

®

Preparative work

After the material has been properly routed along the rolls, set
the OUTPUT ON/OFF switch to ON side. _
Set the TENSION/QUTPUT 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 mofor as well. /
Starting test run ..... Proceed referring to the operation pattern
diagram.

Switch ON the main (line) motor. (By shorting between terminals
Iﬂiﬂ and IHII .

After running 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 control 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
little and set to the proper position where no hunting occurs (a
little higher).

If there is a problem in response performance after the above
adjustment (in case of a change in the tension setting, for
example), lower the setting with the SENSI control and make
adjustment with the INT control once again. It should be noted,
however, the iower limit for adjuétment 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'terminé1s|MCO| 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
ree] preset/predriving is functioning normaily.

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

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

* PAmount of mechanical loss will become Tower when parts of the machine

have been broken in 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 (R
(2) Environmental requirements
® Ambient temperature -10° v 40°C

® Ambient humidity 80% or less
® Vibration 0.5 G max.
° Atmosphere There shall be no corrosive gases or

dust in the surrounding atmosphere,
and there shall be no exposure to rain
7 or splashes of water.
(3) Dimensions 200(L) x 270{W)} x 200(D)} mm
(4) Mass 11 kg f

2. Qutput rating
(1) Control output

BCz4V, 3.8A max., constant-voltage control ([_TD] R )
(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) ([ZT], [ZT])
(4) Signal output

° Tension

DCSV, Full Scale ( Irent , T6])
° Control output '

DC5V/100% load resistance 1 kQ or more’ (BA7, )
° Auxiliary output o

DC5V/100% Toad resistance 2 k? or more ( , )

3. Input rating
(1) Contact input No-voltage contact, DC12V, 2mA rating

° START/STOP signal (IMET] , MCaT)
° STALL memory reset signal ([MC4] , [Mco])
® Reel change (shaft changeover) signal (IMC2{, [MCO])
° Deceleration signal ({mc3], [Mcof)
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(2) Signal input
° Taper conirol external roll dia. signal
DC5V/max. roll dia. ([1ap] , [6])
° Tension control external voltage setting
DC5V/Full Scale
input resistance 100 k& or more ( ,)

Performance
(1) Control method
Tension detection type closed loop, P+l control
(2) Tension control accuracy
Static conirol accuracy +3%
(3) Tension control range
6. v 100% of Full-Scale
(4) Display function ‘
° Digital display (with 4 columns)
Tension {N'} 1,000 , 500 , 200
160.0 , 50.0 , 20.0
10.00, 5.00, 2.00
Output (%)  100%
Total tension level meter (divided into 12 sections)
Indication lamp 1in units of N. & %, “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)
° Switches Tension Full/Scale,
Tension indication Tilter OFF/ON,
STALL setting selection,
Conditional tension OFF/ON,
START/STOP timer variable/zero 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.),
S1iding tension control,

' Deceleration gain, zero tension Tevel,

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) Eguipment can be used in combination
° Fine displacement measurement tension detector (LX-TD
series)
® Powder clutch/brake (DC24V, 3.8A rating max.)
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§ 9. Troubleshooting and Maintenance

1. In this chapter, explanation 1is 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,

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

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

Is. ACZ00V presen

<(:§;;oss terminals

R ~and [@:z

Check power supply

Tine and the

wiring.

YES

Is;ﬁuse (on the NO p{ Replace fuse (2A).
side.of panel
unit) in good
;hape?'

* 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;1e setting \\\\\ correctly.
switch set cor-
rectly?
YES
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IS/IENSION NO Set the switch
- OUTPUT select correctly.
switch set cor-
rect] t
\ya
TENSION?
YES
Is ggtting of NO Change to correct
LEFT/TOTAL/RIGHT setting.
select switch

matched with the

control then being
.

turned?

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

Is"each tensio | Correct to right cenneciion.

detector connected

" correctly?

YES

Is righ vol agg\PC NO Is voltage of NO |Tension
abt. 5.3 V present abt. DC5.3 V ™\ controller
across terminals present when is defective.

and ? disconnected? y
YES : Y YES
Shorting occurred in connection,

‘ or _tension detector js defective.
Can ZERO adjustment be made
correctly if between terminals NO

and , and between
terminals and [GRL] is =

short-circuitted, with tension

detector disconnected?

YES
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Is voitage measures DC160mV NO Overiloading or

or less when checked be%ﬁgén detector js de-
white and green wires, wit fective.

tension datector disconnected?

YES * Between terminal [RED]
and should be connected.

Tension controller is

defective.

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

<<Fan ZERQ adjusiment NO ’_ Execute ZERC adjustment.
be made correct1y?~:

.~ % A1l the check items specified for ZERO

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

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

scale value.
|

Is differe;:;\?ﬁ\\\\\\ NO | Insufficient loading of
<(§§3tage 16 mV*or

tension component to the
higher? tension detector.

3

YES

* Value read when tension equivalent
to FS is applied

Tension controller
is defective.

- 53 .



{4) No reguired torque can be obtained, while operating on manual

mode.
Is 66;;;;\8E7OFF NO | Set at ON side correctly.
<(:;§w1tch set at ON '
side?
* MANUAL control should be set at 1.5
or higher graduation.
YES '
Is the normal NO | Short-circuit | * If short-circuit
- volitage output ' protective protective device
between output - device s " is activated, it
terminals [:] activated, or can be reset by
and fuse is bliown making it again
out. ' after turning OFF

power switch.

Is cdrrect voltage NO | Connect externally ﬁo7give

output at the terminals

normal supply voltage.

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 AUTQ CONTROL No Are the exter- NO | Bring these
<(:,1ndication Tamp nally connected . terminals
1it up normally? termina]slMC1_ to ON state.

and Iﬂill

YES turned ON?

l YES
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Is QUTPUT NO
ON/OFF

switch se

CN side?

YES
Proceed thereaft

in the same mann
for (&) zbove.

Set -the
swtich
correctly
at ON side.

er
er as

- K5 -

Has time
elapsed in
excess of
the time

set with the
START timer?

YES

A

NO

Wait till
ithe START
timer

counts
up.

Tension controller is

defective.




2.

Fuse Replacement

) (Rear side of panel)

= .
fJ' == =2
¥
L
4
[ Ul
’ ®

(1)

Turn OFF the AC200V power supply.

When viewed from the rear side of the Panel, you can see the fuse
for the control power supply and the zero tension detection relay
on the left side.

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 vrelay has become defective, request Service Center of
Mitsubishi Electric Corporation in your area for replacement.

Measurement of insulation resistance and breakdown voltage test

When measuring insulation resistance or breakdown voltage on the
control panel, disconnect wiring for the Tension Control Panel and
the tension detectors beforehand, so as to protect them against
damage due to possible errorneous wiring or misoperation. Use a
tester of low-voltage application rated for DC6V max. for simplified
measurement of insulation resistance of the Tension Control Panel
or the tension detector.
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(2)

When formerly measuring insulation resistance or breakdown voltage
of the Tension Control Panel, comply with the following test
conditions, with measurement being taken between the terminals en
block and the case.
Refrain from taking measurement on the fension detectors.
° Insulation resistance:

5 MR or more when measured with a DC500V megger.
® Breakdown voltage:

AC1,500V applied for one minute.
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