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Cautions on Safety
(Make sure to read this chapter before using the unit.)

* Make sure the user thoroughly read this instruction manual
before using the unit, and pay attention in assuring safety while
using the unit.

* The unit is manufactured under the severe quality control. When
a severe accident or loss is expected in the equipment used due
to failure of the unit, provide a backup function or the fail-safe
function in the system.

* In this manual, cautions of safety are classified into "DANGER"
and "CAUTION".
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* When the unit is handled incorrectly, a danger-

@ DANGER ous situation may occur and the possibility of
death or serious injury is expected.
A CAUTION | » When the unit is handled incorrectly, a danger-

ous situation may occur and the possibility of
medium or slight injury is expected or property
damage exclusively is expected.

* Even an item is classified as "CAUTION", its contents are impor-
tant and it may lead to a serious result depending on the situa-
tion. Make sure to observe every item.

« Store this manual carefully, and make sure to sent it to the end
user.
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1. 000000 1. Installation and environment
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<> DANGER

Never use the unit in an atmosphere where inflamma-
tion or explosion can occur.

Otherwise, inflammation or explosion may occur.

Never modify nor disassemble the unit.

Otherwise, the unit may become defective or an accident
such as fire, damage, etc. may occur.

Never drop cutting chips and wire chips while screw
holes are tapped and wiring work is performed.
Damage, fume, fire, malfunction or others may be caused in
the unit.

/\ CAUTION

Confirm the ambient environments.

Never install the unit with an environment where dusts, soot,
conductive dusts or corrosive gas is present or a place
exposed to high temperature, condensation or wind and
rain. Otherwise, the unit may be damaged, malfunction or be
deteriorated.

When disposing of this product at the end of its service
life, please follow local and national guidelines for the
disposal of industrial products.
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O0.000000 2. Caution on Design
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<> DANGER

» Set up the emergency stop circuit independently of the

product.

Otherwise, the unit may become out of order and an acci-
dent may occur when malfunction occurs in the tension con-
troller. Make sure to assemble the emergency stop circuit
outside the tension controller.

Design the installation plan using the wire size suitable
to the current capacity.

Use the wire size suitable to the current capacity to supply
the power to the load. If a wire having smaller current capac-
ity is used, the insulation sheath will be melted and insula-
tion will become defective. In this situation, electrical shock
or a short-circuit may occur, and fire may occur.
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<> DANGER

* Turn off all the phases of the external power supply

before starting installation and wiring.

Otherwise, electrical shock or damage in the unit may
occur. Make sure to turn off all the phases of the external
power supply before starting installation and wiring.
Perform grounding (grounding resistance 100Q or
less).

Otherwise, electrical shock may occur. Perform grounding
(grounding resistance 100Q or less) to the unit using a wire

of 2 mm? or more, otherwise, electrical shock may occur.
Never share the grounding with a strong electric system.

/\ CAUTION

Separate the wiring of the strong electric system from
the wiring of the weak electric system.

Separate the wiring of the strong electric system from the
wiring of the weak electric system, and make sure that
noises are not superimposed on the wiring of the weak elec-
tric system. Otherwise, the unit may not operate correctly.
Do not use any unused terminals for any external lines.
Correctly connect the AC power cable to the specified termi-
nal, and do not use any unused terminals for any external
lines. Improper connection may seriously damage the prod-
uct.
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Cautions on Safety
(Make sure to read this chapter before using the unit.)

4. Caution on Operation
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<> DANGER

* Never touch a switch with a wet hand
Otherwise, electrical shock may occur.

* Never open the covers while the power is supplied to
the unit or when the unit is operating.
Never supply the power to the unit nor operate the unit while
the main body cover and the terminal cover are open. When
the covers are open, a high voltage area may be exposed
and electrical shock may occur.

* We shall not be responsible for any damage caused by repair,
disassembly, modification, etc. performed by a third party other
than MITSUBISHI or a company specified by MITSUBISHI.

» The cautions on safety and the specifications described in the
instruction manual are subject to change without notice.
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Guarantee

» Even before expiration of the guarantee period, if Mitsubishi Elec-
tric is not responsible for malfunction of our product, Mitsubishi
Electric will not compensate any damages, missed opportunities,
or lost profits caused by malfunction of our product. In addition,
whether the malfunction of our product is predictable or not, Mit-
subishi Electric will not compensate any damages caused in spe-
cial situations, secondary damages, accidents, damages of other
companies’ machines, or businesses.

For safe use of the product

* This product is designed and manufactured as a general-purpose
product intended for inspecting the general industrial products
only. It is not designed nor manufactured for inspecting parts or
products in equipment or systems that considerably affect the
public, human lives, or property.

* If you are considering to use this product to inspect equipment or
system in special fields such as nuclear power generation or
power generation, consult our sales representatives.

 This product is manufactured under our strict quality control sys-
tem. However, if the product is used to inspect the intended parts
or equipment in such a way that a failure or defect of the product
may lead to serious loss or accident, incorporate backup, fail-
safe, or self-diagnosis functions into the system design.

» This manual confers no industrial property rights or any rights of
any other kind, nor does it confer any patent licenses.

Mitsubishi Electric Corporation cannot be held responsible for
any problems involving industrial property rights which may occur
as a result of using the contents noted in this manual.
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1. General description

1.1 Principle of reel diameter detection

The LE-5AP-E operator panel combined with the LE-50PAU power amplifier offers the following two types of
reel diameter detection type tension control.

(1) Speed / thickness setting method (sensor-less method)

* The reel diameter D (mm) for case when winding / unwinding the material of thickness T (um) at a line
speed V (m/min.) is given by the following formula.

D=JD42—4TVt/ T ---Unwindong D=J D2+4TVH T ---Windong
V (m/min) Where
=| 2 V D = Current diameter (mm)
El £ @ @ /I\ D4 = Initial winding diameter (mm)
2| 2 T(um) D, = Initial unwinding diameter (mm)

t = Operation time (min.)
Unwinding Winding

* Set D4 for unwinding or D4 for winding as the initial diameter, and then set the material thickness T and line
speed V to automatically calculate the reel diameter D which changes as the time passes. This method is
called the speed / thickness setting method.

« Setting errors and dispersion in the line speed and thickness disable accurate reel diameter calculation. To

limit the calculation result, set also the minimum diameter for unwinding or the maximum diameter for wind-
ing as the final diameter.
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1.

General description

(2) Pulse / thickness setting method (reel sensor method)

« Attach a proximity switch to the reel to supply 1 pulse /rotation signal to the LE-50PAU, and set the material
thickness T (um).
The reel diameter in this case is calculated automatically, using the
following formula.

= |
* Winding D = D4 + 2NT x 1073 1
» Unwinding D = D4 — 2NT X 1073 - T

Where, N = Reel pulse count
D = Current winding diameter (mm)
D4 = Initial winding diameter (mm)
D, = Initial unwinding diameter (mm) — B
T = Material thickness (um) Proximity switch
1 pulse / rotation

V' (m/min)

D4 (mm)
¢D1 (mm)

 Set D, for unwinding or D4 for winding as the initial diameter, and then set the material thickness T to au-
tomatically calculate the reel diameter D. This method is called the pulse / thickness setting method.

« Setting errors and dispersion in the material thickness disable accurate reel diameter calculation. To limit
the calculation result, set also the minimum diameter for unwinding or the maximum diameter for winding
as the final diameter.
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1. General description

1.2 Taper tension control

» Taper tension control (or taper control) changes the operation tension in ac- :
. . . Constant tension control
cordance with changes in the reel diameter.
 Taper control used mainly for winding control reduces the operation tension
as the winding diameter increases to prevent tight winding, winding devia-
tion, etc. of material during winding.
« Set the target tensions T4, Ty, T3 and T4 at the winding diameter D4, D5, D3

and D4 (D4 < Dy < D3 < Dy) using the LE-5AP-E operator panel to achieve
taper control shown on the right.

Refer to section 4.1 for the setting method.

=
°

Taper tension:
control

—]
w

.................

—Tension T(%)
o

—
S

...........................

0

0 D, D, Ds; D,
— Winding diameter D(mm)

1.3 Non-linearity compensation

» The torque non-linearity characteristic of clutches and brakes can be compensated to set the non-linearity
compensation in the same way as the LE-50PAU power amplifier.

* Use the [FNC 2] key in the LE-5AP-E operator panel to easily set non-linearity compensation though the LE-
50PAU power amplifier is available also for setting. ------------ Refer to section 4.4.

(Refer to the LE-50PAU power amplifier instruction manual for the setting method in the power ampilifier.)
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1.

General description

1.4 Operator panel

* Key functions

Use the operator panel for various settings and monitoring.

) boeo] (o) (e (ev
D®O® b=
OO (&
O@OO®
OICICIONS

[1] [MIN] key
* Displays the setting window for the minimum diameter
D1 and the tension T1 at the minimum diameter.
Refer to section 4.1.

[2] [MAX] key
* Displays the setting window for the maximum diameter
D4 and the tension T4 at the maximum diameter.
Refer to section 4.1.

[3] [SPD/THK] key
* Displays the setting window for the line speed and ma-
terial thickness. Refer to section 4.2.

[4] [TNS/TRQ] key
* Displays the setting window for the tension or torque.
Refer to section 4.3.

[5] [CLR/ERR] key
* Clears an input value while a set value is input.
* Displays the contents of error in the normal operation
mode. Refer to section 4.5.
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1. General description

[6] [SET] key
« Starts the setting mode.
* Press this key, and then input a numeric value to be set.

[7] [A]and [V¥] keys
* Move the cursor upward and downward among windows or among lines on one window.

[8] [MNT/GO] key
* Determines a set value.

[9] [FNC 1] key
* Displays the setting window for the stop gain/stop bias.

[10] [FNC 2] key
* Displays the setting window for torque non-linearity compensation.

[11] [FNC 3] key
* Displays the setting window for Vmax. in the input signal “0 to Vmax.” mode.
(Refer to section 4.4 for the functions of the [FNC 1] to [FNC 3] keys.)

[12] [0] to [9] keys
» Set a numeric value.

[13] [INIT], [PRE] and [FIN] keys
* Not available.
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2. Installation and Wiring

2.1 Installation

(1) Mounting method

[1] Detach the mounting plate on the back of the LE-5AP.
[2] Insert the main body from the control panel surface.

[3] Screw the mounting plate to the rear face of the main body, and press
the control panel using the mounting plate and operator panel periph-

eral area.
[4] Mounting screw tightening torque : 0.3 to 0.5 Nem
[5] Control panel thickness : 4 mm or less

(2) Connection to the power amplifier

* Connect the cable attached to the LE-5AP-E
operator panel to the LE-50PAU power am-

Side cover

plifier as shown on the right, and pull out the
cable through the hook.

LE-50PAU type
power amplifier

Panel cut dimention

+0
110 0.5

+0
87 05

LE-50PAU type
power amplifier

LE-5AP-E type
operator panel
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2. Installation and Wiring

2.2 Wiring

» Wiring method and cautions

 External wiring diagram

+10%
-15%/'\

AC100 ~240V

50/60 Hz
Power source

Class D grounding
(100 Qor less)

Class D grounding

Proximity switch

Start ¢

250V 8A

8V

Built-in variable
resistor

(100 Q or Iess)_l__Eg

Reset &—0 O—

Power amplifregq—o o0—

output ON/OFF —
Aux. Power $—°

output ON/OFF

LE-50PAU type power amplifier

Power
source

it

Winding
diameter
calculation

12v

External
yd variable resistor

Winding
diameter
correction

SPT

Change of
input signal level

12v Current contor|

Non-linear
compensation
Change of —7
outputlevel Voltage
contorl mode
O
Aux. power
source timer

2.2KQ

Follow Sections 2.2 to 2.5 of the LE-50PAU power amplifier instruction manual.

Powder clutch / brake
Hyisteresis cluthc / brake

Powder clutch / brake
Hyisteresis cluthc / brake
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3. Functions of DIP switch and Input Signals of the Power Amplifier

3.1 Setting of DIP switch

(1) Set the SW1 to OFF of the LE-50PAU power amplifier to set the power amplifier operation mode to the reel
diameter calculation type tension control mode. This setting automatically sets the input signal level to “0 to
8 V” mode, and disables setting of any other input signal level.

(2) Set the operation mode using the SW2 and SW3, and set the maximum output value using the SW4 to SW10
as shown below.

[4.0] [2.0] [1.0] [0.8] [0.4] [0.2] [0.1] =— Assigned current value(A)

ON
1 2 3 4 5 6 7 8 9 10 | =— SW No.
OFF V/—
Set the maximum output value (1) The total of the current assigned to each switch number
in the ON status indicates the maximum output current
P> (2) When all switches are setto ON, the LE-50PAU selects
the constant voltage controlmode and sets the maximum
output voltage to 24 V.
— Operation mode|[2] setting (0 SW.2(0 SW.30
SW.2|SW.3 Operation mode
ON ) ) Unwinding
ON OFF Speed/ thickness setting method Winding
ON ] ) Unwinding
OFF OFF Pulse / thickness setting method Winding
— > Operation mode[1] setting (SW.1)
SW.1 Operation mode
oN |Poweramplifier Set to OFF.

( Refer to the LE-50PAU type power amplifier operation manual)

OFF |Reeldiameter detection type tension controller
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3. Functions of DIP switch and Input Signals of the Power Amplifier

3.2 Input signals

(1) Reel pulse signal-------------- [PL]-[SN] Proximity switch

» Connect a proximity switch to the terminal when selecting the
pulse / thickness setting method.
Use an open collector type proximity switch of supply voltage
10 ~ 16 VDC, current consumption 15 mA or less and output
current 10 mA or more.
<Recommended sensor>
Omron : E2E-X * E1 (cylindrical type)
TL-G3D-3 (channel type)
» Set the ON duration and OFF duration to 2 ms or more respec-
tively. (Response frequency : 250 Hz or less) ‘—S’N—‘

LE-50PAU type power amplifier

DIP SW.1=0OFF

(2) Start signal [STI-[SN]

[1] The stop timer is actuated when the [ST] signal turns off, The stop gain and stop bias are valid while the
stop timer is operating. (For the details of operation, refer to section 3.2.1 of the LE-50PAU power amplifier
instruction manual.)

The setting of the stop gain and stop bias can be set using the keys of the LE-50PAU power amplifier, but
the [FNC 1] key in the LE-5AP operator panel offers easier setting. Refer to Section 4.4.
(For the setting method in the power amplifier, refer to the LE-50PAU power amplifier instruction manual.)

[2] When the [ST] signal turns OFF, the reel diameter calculation is stopped after the stop timer reaches
timeout.

(a) When the speed / thickness setting method is selected, error occurs in the reel diameter calcula-
tion. Make sure to turn OFF the [ST] signal when stopping the machine.

(b) When the pulse / thickness setting method is selected, calculation error may occur due to errone-
ous pulses generated in the proximity switch caused by vibration while the machine is stopped. To
prevent this calculation error, turn OFF the [ST] signal.
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3. Functions of DIP switch and Input Signals of the Power Amplifier

(3) Reset signal--------------- [RS]-[SN]

[1] When the [RS] signal turns ON while the [ST] signal is OFF, the reel diameter calculation result is reset to
the initial diameter.
When the operation is continued in the [RS] signal ON status, the power amplifier does not calculate the
reel diameter, and the reel diameter remains in the initial diameter.
The initial diameter is as follows:
* During unwinding control: Maximum diameter setting value
* During winding control : Minimum diameter setting value
[2] When the [RS] signal turns ON while the [ST] signal is ON, the power amplifier becomes the manual
control mode. The control output [PP]-[PN] corresponds to the input signal [SP]-[SN] without regard to

the reel diameter calculation resuilt.

RS
ST ON OFF
Manual operation mode Automatic operation mode (operation)
« Gives output corresponding to the input sig-| * Gives output corresponding to the reel
ON nal [SP]-[SN] (constant torque control). diameter calculation result (constant ten-
» Stops calculation, and holds the reel diam-  sion control).
eter calculation result. « Calculates the reel diameter.
Automatic operation mode Automatic operation mode (stop)
(reel diameter reset) * Gives output corresponding to the reel di-
OFE » Gives output corresponding to the initial dif{  ameter calculation result (constant ten-
ameter (constant tension control). sion control).
* Resets the reel diameter calculation result| < Stops calculation, and holds the reel di-
to the initial diameter. ameter calculation result.
(4) Control output ON / OFF signal --------- [RC]-[SN]

* This signal has the same function as the LE-50PAU power amplifier.
Refer to section 3.2.2 of the LE-50PAU power amplifier instruction manual.




3. Functions of DIP switch and Input Signals of the Power Amplifier

(5) Auxiliary power output ON / OFF signal --------- [SC]-[SN]

* This signal has the same function as the LE-50PAU power amplifier.
Refer to section 3.2.2 of the LE-50PAU power amplifier instruction manual.
 The setting of the auxiliary power output timer can be set using the keys of the LE-50PAU power amplifier,

but the [FNC 1] key in the LE-5AP operator panel offers easier setting. ------------ Refer to Section 4.4,
(6) Output adjustment signal ----------- [SP]-[SN]
: : : LE-50PAU
[1] Adjustment using the external signal ey Mo
* Input the control signal of 0 ~ 8 VDC. Or connect an external vari- S'IET 8V
able resistor as shown on the right, and input the signal of 0to 8~ 222
VDC between the terminals [SP] and [SN]. 0~ 8V <=0
» The power amplifier outputs the control output [PP]-[PN] in accor- SN
dance with this input voltage and [ST] - [RS] signal ON / OFF status 77

as shown in the table in page 50.

LE-50PAU type
power amplifier

[2] Adjustment using the built-in variable resistor SET 8V
* When the built-in variable resistor is enabled by the LE-5AP-E op- ‘
erator panel, the signal from the outside are ignored and adjust- P eO/o—[>
ment using the operator panel can be enabled. o
SN —+ Built-in variable

-------------- Refer to Section 5.2 for the adjustment procedure. L resistor

3.3 Output signals

» Output the same output signals as the LE-50PAU power amplifier.
-------------- Refer to Section 3.3 of the LE-50PAU power amplifier instruction manual.
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4. Setting Procedures

4.1 Setting of the reel diameter and taper ratio

* Set the minimum diameter D4, maximum diameter Dy, taper ratios T4, To,
T3 and T4 for taper control and intermediate diameters D, and Ds.

* Setting range

*Dq~Dy--1~1999 mm------- initial value = 0 mm

Constant tension control

T, R e [ )

Taper tension:
control

—Tension T(%)
o

T (PRI
o T1 ~ T4 --20 ~ 500% ----—---- initial value Tj ...........................
T4and T4 =100%
T2 and T3 = 0% : : :
» When not performing taper control, set the minimum diameter D1 and max- 5 D, D, D, D,

imum diameter D4, and leave other values in the initial status during opera-

tion.

Cable connection ||

Version display

Screen displayed

Amplifier power ON for several sec. prior to power off
Firsttime\]/
> M I N D1 = % % % x% mm @
T S N T 1 = 10 0 %
A >SS ML D 2 = % % *x % mm ¢
" >
TSN T 2 = * * % O
> LRG D 3 = % % % % mm ¢
" >
v i* T S N T 3 = * k% %
> M A X D 4 = % % % x% mm ¢
MAX—>1 .. _ >
i T S N T 4 = 10 0 %

———--Jj;--———-
-
=~

Continuing to
the next page

— Winding diameter D(mm)

[1] The initial window appears when the power is turned
on for the first time.
The window displayed just before previous power off
appears when the power is turned on at the second
time and later.

[2] Press the [MIN] or [MAX] key to display the window
corresponding to the pressed key.
The [MIN] and [MAX] keys are accepted on any win-
dow.

[3] Use the [A] and [¥] keys to change over a line or
window and move the cursor “p”.
The [A] and [¥] keys change over each window in
the unit of 2 lines.
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4. Setting Procedures

Continuing From

e frewoisfigi_// [4] Press the [SET] key to select the numeric value set-
| ting mode, and then set a numeric value using the
! [0] to [9] keys.
! %@ @ M 21k [5] Press the [GO] key to determine the numeric value.
I o Press the [GO] or [CLR] key to reset the setting
e L_ ___ |cLR|_Correction_| mode
(Example of setting at D1=150mm) |, V@' [6] When inputting a wrong value, press the [CLR] key,
"\T" é " 2 1 - ] § 8 o ¢ and perform the same procedure from the [SET]
L key. Press the [0] key to change a numeric value.
CLR Tty T A4 T3 - |
SETTNG ERROR

* When the input numeric value is outside the setting range, “SETTING ERROR” appears after presses the [GO]
key. Press the [CLR] key, and set a proper numeric value.

* Only 100% for T4 to unwinding is acceptable, and only 100% for T1 to winding is acceptable.

* (D4, T1)and (Dy4, T4) should be set in any case. When D1 or D4 is the initial value (0), no power amplifier output
is send out. Make sure to set (D4 < Dy). If (D4 > Dy)are set, “SETTING ERROR” appears.

» Make sure to satisfy the relationship (D4 < D, < D3 < D4) when setting the diameter. In any other case (except
when D, and D3 are the initial value (0)), an error is indicated in the error check. -------- Refer to section 4.5.

» Make sure to satisfy the relationship (T4 > T, < T3 < T4) when setting the tension. In any other case, the set
values (D5, T,) and (D3, T3) are ignored.

* The D, set value is ignored when T, is the initial value (0), and The D4 set value is ignored when T3 is the
initial value (0).

* Once setting (Dy, T») and (D3, T3), the settings cannot be returned to the initial value (0, 0). To ignore such
setting, set again D, and D5 to (D4 or less) or (D4 or more), or set again T, and T3 to (T4 or more) or (T4 or
less).
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4. Setting Procedures

4.2 Speed / thickness setting

 Set the material thickness T.
* Set the line speed V when selecting the speed/thickness setting method.
* Setting range
* Material thickness T ------- 0.1 ~3276.7 um ------ initial value = 0 um
* Line speed V 1 ~999 m/min. ------- initial value = 0 m/min.
[1] Turn on the power. The screen displayed just before previous power off appears.
[2] Press the [SPD/THK] key to display the screen shown below corresponding to the speed/thickness set-
ting method or pulse/thickness setting method. The LE-5AP-E operator panel accepts the [SPD/THK]
key on any screen.

SPD b T HK T = % % % % _ % “ m ) .
S e P D V=% 4% % : In the speed/thickness setting method

In the pulse/thickness setting method

[3] Select “SPD” (speed) or “THK” (thickness) using
j@[ ] the [A] and [¥] keys.
| — o Omit thls.selectlon when using the pulse / thick-
SET e @\ LGo ness setting method.
<_:____ CLR|_ Correction | . _ ) ) _
vald [4] Set a numeric value in accordance with [4] to [6] in
(Example of setting at V=60m/min) section 4.1
> THK T=*%%x_ *x gm o
» S PD VvV = 6 O m/ m i n
E Tty TA4 I - |
SETTNG ERROR
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4. Setting Procedures

* When the input numeric value is out of the setting range, “SETTING ERROR” appears when the [GO] key is
pressed and the input numeric value is not accepted. Press the [CLR] key, and set a proper numeric value.

<Setting example> When setting T to “25 um” and V to “50 m/min.”

e @ « Set “25.0 um”, and move the cursor “P” to the

“SPD” line.

L » Set “50 m/min.”.

55



4. Setting Procedures

4.3 Tension / torque setting

« Set the tension in the automatic operation mode, or set the output in the manual operation mode.
» Enable or disable the built-in variable resistor.

[1] Turn on the power. The screen displayed just before previous power off appears.

[2] Press the [TNS/TRQ)] key to display the “ADJUST” screen shown below. The LE-5AP-E operator panel
accepts the [TNS/TRQ] key on any window.

’g E i oSr o rrr % - « Set the tension or output in “ADJUST”, and enable or
A\ Bar oraph disable the built-in variable resistor in “SET”.
4 DI AMNT * ok ok %k mm ¢
v TAPMNT *x* % » Monitor the reel diameter, set value, etc.
S P * % % Op T RAQ
V R * %k %k %L* * * Op
LO <2 @ @ « Input “0” to “SET” to enable the external variable re-
or . . . . . .
A sistor (and disable the built-in variable resistor).
Setdisplay [»1 =~ Gomection } Input “1” to “SET” to enable the built-in variable resis-
to line of [SET]

tor (and disable the external variable resistor).

][ HSETH ][ HGO]ﬁ « When inputting “1” to “SET” to enable the built-in vari-

Numeric value

Set display [ » ] to

. o e } increment / decrement (g, g able resistor, the tension or output corresponds to the
! Correction numeric value in “ADJUST".
| Reset setting mode ||< v
A Error — : , e
X v =4 IS _| * The initial value of “SET" is “0” (disable the built-in
SETTNG ERROR variable resistor).
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4. Setting Procedures

(1) Adjusting the “ADJUST” value

* In “ADJUST”, the [A] and [¥] keys increase or decrease a numeric value after pressing the [SET] key.
A numeric value increases or decreases every time operator presses the [A] or [¥] key. When the key
is kept pressed, the numeric value is increased or decreased automatically.

To reset the setting mode, press the [GO] or [CLR] key.

* Press the [GO] key to enable a numeric value. The LE-5AP-E operator panel accepts only 0 to 100%.
An error message appears when any other value is set. Press the [CLR] and [SET] keys, and then set
a proper value.

* Bar graph indicates a value set here.

* When inputting “0” (to enable the external variable resistor) to “SET”, “0%” remains displayed in “AD-
JUST".

(2) Contents of monitor display
* The following contents are displayed.

* DIAMNT --------- Reel diameter calculation result
* TAPMNT -------- Current taper ratio
* SP Input voltage set by the external variable resistor (8 V = 100%)
 “0” appears while the built-in variable resistor is enabled.
* VR Value set by the built-in variable resistor (8 V = 100%)
« “0” appears while the built-in variable resistor is enabled.
* TRQ--------------- Current output (100% = maximum output value set by the DIP SW4 to SW10 in

the power amplifier)
* The current torque (100% when the output is 100%) is displayed while
the power amplifier is executing non-linearity compensation.

57



4. Setting Procedures

4.4 Setting of operation constants using [FNC] keys

* When the [FNC 1] to [FUC 3] key is pressed, the screen shown below corresponding to each key are displayed
» These screen are changed over using the [A] and [¥] keys, and the item where the cursor “P” is located can

be set.
Power on Display of version Sgreen displayed |
for several sec. prior to power off
First time
- _ SPG : Stop gain 0 ~300%
9@9’222;*:: ;; > SPB : Stop bias 0~ 60%
A$ >SPT= =x% SESC N SPT : Stop timer 0 ~ 30 sec.
yVizss1T= =*%* SEC SST : Auxiliary power output timer ----- 0 ~ 30 sec.
Setting of non-linear compensation T10 : Torque at 10% current------------- 1.0 ~99%
s@§9> T10=x*x%. % % N T20 : Torque at 20% current ------------- 1.0 ~99%
A T40 : Torque at 40% current ------------- 1.0 ~ 99%
v$ BT8O =% % . % % ] T80 : Torque at 80% current------------- 1.0 ~99%
* Refer to the table shown in Chapter 8 of the LE-
Setting of input signal level 50PAU power amplifier instruction manual, and
$@99 INPUT LEVEL L set the percentage of the transmission torque of
pPVmax=%. ¥ ¥V the used clutch or brake to T10 to T80.
1 Input signal level ------ 0.5~8.0V
v \/ Displayed only for pulse / thickness setting mode. ¢ Setting is enabled Only when the DIP switch is set
PULSE/10O0REYV o to “SW1 = ON, SW2 = OFF, SW3 = ON".
PPR=**** PULSE » The setting is always accepted.
A (This item cannot be set in the LE-50PAU power amplifier.)
.~ 1 e T @ ~~~~~ Reel pulse number per 100 rotations
i Continding to « Setting range-----0 ~ 1000
v V Displayed only for winding the next page * Initial valug-------- 100
A48T A4 FT—nC Y ||
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4. Setting Procedures

Continuing From

o e—_—_—————— the previous page
i
v V Displayed only for winding

44 4 T — /N ° )Y
i*MAX. TAPER * k%

%

=

(This item cannot be set in the LE-50PAU power amplifier.)

(P I )
-
] SET

Valid

Error

CLR Tty T4 T -
SETT

N G ERROR

Maximum taper ratio at winding (Refer to page 68.)
* Setting range ------- 20 ~ 500%
* Initial value ---------- 100%

* Select a screen or line using the [A] and [¥] keys.

* Display the cursor “P” in a target line and press the
[SET] key to select the setting mode. Press the [GO]
or [CLR] key to reset the setting mode.

» Set a numeric value using the [0] to [9] keys, and press
the [GO] key. The set value is ignored if the [GO] key
is not pressed.

* When the set value is out of the setting range, “SETTING ERROR” appears when the [GO] key is pressed.

Press the [CLR] key, and set a proper numeric value.

* Reel pulse number per 100 rotations and the maximum taper ratio can be set only in the LE-5AP-E operator
panel. These two items cannot be set in the LE-50PAU power amplifier. Other items can be set in both the
LE-5AP-E operator panel and the LE-50PAU power amplifier.
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4. Setting Procedures

4.5 Error check

 The following error check is executed when a set value is improper or a required set item is not input.

When power When [ST] signal is
source is tuned on turned on ERR

When power source is turned on with
[ST] signal turned on N
DIPRAYTF +yTA4IT75—

DI P#4~#%#120 ERROR

This screen appears only when the maximum output
is set improperly by the DIP switch SW4 to SW10 in
the LE-50PAU power amplifier. Set the maximum
output properly, and then turn ON the power.

T 5 - 3 = I\ » N » ‘/ 9 » '_7 Error
ERROR C ODE H H

I
N

- Y
ERROR No error

o\

[1] The error check operation is remains invalid after pressing the [SET] key until the [CLR] key or [GO] key is
pressed.

[2] While the error message is displayed, the error check is executed by pressing the [ERR] key after press-
ing [CLR] key.

[3] When the [ST] signal turns on, the error is displayed only when the error 1 to 4 has occurred.

[4] When two or more errors have occurred, modify the currently displayed error first, and then perform the
error check again.

[5] When not using taper tension control, the operation is normally executed even if the error code 11, 12 or
13 is displayed by pressing the [CLR] key.
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4. Setting Procedures

No.

Contents of error

Processing when operation is continued
with error remained

Minimum diameter D4 is not set.

Maximum diameter D, is not set.

The control output off. Setting is not
accepted when the setting is (D4 = Dy,

Thickness T is not set.
(pulse / thickness, speed / thickness setting method)

Speed V is not set. (speed / thickness setting method)

Reel diameter will not be changed and
initial diameters (winding = Dy,
unwinding = D4) remain unchanged.

11

Either or both the small diameter D, and the tension T, at small
diameter remain in the initial value (0).

Setting of D,, T is ignored.

12

Either or both the large diameter D3 and the tension T3 at large
diameter remain in the initial value (0).

Setting of D3, T3 is ignored.

13

Incorrect relationship of D4y < Dy < D3 < Dy.
When D, is set to “0” and D3 to “0”, judgement of the reration-
ship will not be executed.

Operation is continued with (D5, T,) and
(D3, T3) ignored.

» Check whether the cable is correctly connected when the power indicator LED is on of the LE-50PAU

power amplifier and the LE-5AP-E operator panel displays nothing.
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5. Panel Design Examples

5.1 External variable resistor

* The following shows an operation panel design example and input connection example using external variable
resistors.

(1) Start / stop

/ selector switch

‘ ’ Start

@ Stop _
SPD| (TNS] (CLR
Tension setting
OO ® i
SET
ololole)n e
OOROE® O | @

M | —
OICICIONG et
\ Torque setting

(Manual)

(2) Auto / manual
selector switch
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5. Panel Design Examples

[1] When the switch (2) is set to off, the control signal to the [SP] |7
terminal is 0 V, and the output value becomes 0V. Auto SET
[2] When the switch (2) is set to “Automatic”, the tension set- KO Auto |
ting variable resistor is valid and the tension is set by the ) sp ] .
tension setting variable resistor. The output changes in O Manuali | %
accordance with the reel diameter calculation result. ' SN %
[3] When the switch (2) is set to “Automatic” and the switch (1) A ' %
is set to “Start”, the [ST] input turns on and reel diameter i Start Main reel run §
alculation is started. @) iAUtO ST | =2
If there is a signal which turns on and off in accordance with = m %
the main reel operation, use it as the main reel run signal § u
shown in the figure. = 5OV 01A RS
[4] When the switch (1) is set to "Stop” with the switch (2) | e RIC
remain in “Automatic”, the [ST] input turns off, reel diameter Remote 1
calculation is stopped, the stop timer is actuated, and the SN
|

stop gain and stop bias are valid.
When the switch (1) is set to “Start” again, the calculated reel diameter is not reset, and the calculation
is continued from a diameter on midway. Pause mode

[5] When the switch (2) is set to “Automatic” and switch (1) is set to “Reset” ([ST] = OFF, [RS] = ON), the
calculated reel diameter is reset to the initial diameter.

[6] When the switch (2) is to “Manual”, the [ST] and [RS] inputs turn on and the torque setting variable resis-
tor is valid, the output becomes the value in accordance with the torque setting variable resistor without
regard to the reel diameter calculation result.
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5. Panel Design Examples

* When the pause mode (restart from a reel diameter on midway) is not required in automatic operation, a
two-pole switch for start / reset without neutral off is available. However, the stop gain and stop bias func-
tions are disabled in this case.

* When the output off mode for manual / automatic changeover is not required, a two-pole switch for manual

| automatic without neutral off is available.

5.2 Built-in variable resistor

« Changeover to the built-in variable resistor mode

SPD P ADJUST * % % %
THK f}SET*[ T—T
i~ADJUST * k% %
’SET*[ T T—T T
=Dk
>ADJUST * *x x %
’SET‘][ —T T —T
» ADJUST * k% %
S E T * I

[1] Press the [SPD/THK] key to display the
ADJUST screen.

[2] Press the [¥] key to move the cursor “P” to
the “SET” line.

[3] Press the [SET] — [1] — [GO] keys in this
order to set “1” (built-in variable resistor
mode) to “SET".

[4] Press the [A] key to move the cursor “P” to
the “ADJUST” line.

[5] Set a numeric value (%) to “ADJUST” using
the [A] and [¥] keys.
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5. Panel Design Examples

* The following shows an operation panel design example and input connection example using the built-in vari-
able resistor.

L (1) Start / stop

selector switch [
SET
SP

Start (2) Auto / manual

selector switch SN
@ Stop

Start Main reel run

@ % Reset Auto (1) o—g—o_oyT ST
o———Oo0—

S~

@ = O ToManual  Reset |
@@@@ () ot 2 iESsov\ 0.1A
@ % o) (2)

LE-50PAU type power amplifier

OFF r RS
@ :Auto I
Manual -

& ¢—o-! oG RC
R t
Manual emote I
SN
L

[1] When the switch (2) is set to off, the control signal to the [SP] terminal is 0 V, and the output value becomes
oVv.

[2] When the switch [2] is set to “Automatic”, the tension is able to set by the built-in variable resistor. The
output changes in accordance with the reel diameter calculation result.

[3] When the switch (2) is set to “Automatic” and the switch (1) is set to “Start”, the [ST] input turns on and
reel diameter calculation is started.
If there is a signal which turns on and off in accordance with the main reel operation, use it as the main
reel run signal shown in the figure.
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5. Panel Design Examples

[4] When the switch (1) is set to “Stop” with the switch (2) remain in “Automatic”, the [ST] input turns off, reel
diameter calculation is stopped, the stop timer is actuated, and the stop gain and stop bias are valid.
When the switch (1) is set to “Start” again, the calculated reel diameter is not reset, and the calculation
is continued from a diameter on midway. Pause mode

[5] When the switch (2) is set to “Automatic” and switch (1) is set to “Reset” ([ST] = OFF, [RS] = ON), the
calculated reel diameter is reset to the initial diameter.

[6] When the operation mode is changed over from manual to automatic or from automatic to manual, the
“ADJUST” set value automatically changes to hold the output value before changeover. However, when
the operation mode is changed from the manual mode having a large set value at a small reel diameter
to the automatic mode, the power amplifier cannot hold the output value before changeover in some
cases.

» “ADJUST” sets the tension in the automatic mode. Even if “ADJUST” is set to “100%, the output
value does not become 100% in some cases depending on the reel diameter at that time and the
maximum diameter set value. Refer to section 7.2.
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5. Panel Design Examples

5.3 Unwinding control operation example

Manual Automatic Automatic
operation operation operation
, Automatic ! Manual i
[ST] signal OFE| operation Stop Stop loperation
ON Stop gain / stop bias : validated E |
Stop timer e i i i i \E\
OFF N : !
Initial diameter | ON ¢ & ' P
[RS] signal reset | i b
! ' OFF : |
i S
[SP] signal E B T
: i

Winding diameter\;

[PPI-[PN] outpNL

*1 : When the operation mode is changed over from automatic to manual during operation in the
external variable resistor mode shown in the example in section 5.1, [PP]-[PN] output becomes
the value in accordance with the manual variable resistors without regard to the winding diam-
eter.

*2 : When the operation mode is changed over from automatic to manual during operation in the
built-in variable resistor mode shown in the example in section 5.2, the “ADJUST” set value
automatically changes so that the [PP]-[PN] output becomes the output before changeover.
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6. Specifications

6.1 Environmental specifications

Power supply

« DC5V £ 5% 220mA (from LE-50PAU power amplifier

Ambient temperature

+ 0 to 50°C

Ambient humidity

» 35 to 85% RH (no condensation)

Vibration resistance

* In accordance with JIS C0040

each axis direction.

10 to 55Hz 0.5mm (19.6m/s2 max) 2 hours in

Impact resistance

* In accordance with JIS C0041

98m/s? 3 times in each axis direction.

Operationatmosphere | * Free from corrosive or flammable gas and conductive dust, less dust.
Keyboard » 25 keys (membrane seat)
Display * LCD with indicator LED back light

6.2 Set item list

Set item Symbol| Unit | ~angeof | lnitial | o iom  |Symbol| unit | Range of | Initial
setting valuel setting | valuel
Material thickness t um (0.1 ~3276.7| O Line speed V m/min| 1 ~999 0
: Minimum dia. D1 mm | 1~1999 0 T10 10
= Small dia. D2 [mm| T~1999 | O || Nondinearity | T20 | o |41 _ggq| 20
E Large dia. D3 |[mm| 1~1999 0 || compensation | T40 N 140
o Maximum dia. D4 mm | 1~ 1999 0 T80 80
Minimum dia. tension T % 20 ~ 500 100 Stop gain SPG % 0~ 300 100
o | Small dia. tension T2 | % | 20~500 0 Stop bias | SPB | % 0~ 60 0
"5 Large dia. tension T3 % 20 ~ 500 0 Stop timer SPT | sec. 0~30 10
% Maximum dia.tension | T4 | % | 20~500 | 100 cﬁéh?%@r SST | sec. | 0~30 10
Maximum taper ratio | A% | % | 20~'500 | 100 Rﬁj:npb“;e PR |Pulse|10~1000| 100
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6. Specifications

6.3 Dimensions

-
\

o) ol () () (65
OOOE [
OO
OO
(©) @) ) () [

.C
88 («J () (2] BB

—
115

(@]
a\o
3

Mounting
plate

Mounting
screw

92 :l:::\
N

Cable

\

Connector
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7. Notes

7.1 Definition of taper ratio

 The taper ratio is defined as “Tension at final diameter / Tension at initial diameter”.
Accordingly, the taper ratio is as follows.
* Unwinding ----------- Tension at minimum diameter / Tension at maximum diameter
* Winding -------------- Tension at maximum diameter / Tension at minimum diameter

7.2 Maximum output

(1) During unwinding
* The maximum output (100% output) is outputted when the diameter is maximum, and the tension set
by the [SP] signal or built-in variable resistor is maximum.

(2) During winding
* The maximum output (100% output) is outputted when the diameter is maximum, the tension set by the
[SP] signal or built-in variable resistor is maximum, and the current taper ratio is the maximum value set
using the procedure described in page 59.
* Therefore, the maximum output (100% output) is not outputted when the used taper ratio is lower than
the maximum taper ratio.
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