MULTIFUNCTIONAL AUTOMATIC TENSION CONTROLLER
--UNWIND AND REWIND AUTOMATIC TENSION CONTROLLER
Automatic tension controller is a kind of advanced instrument to control magnetic powder arrester、electromagnetic clutch or electrical machine torsion. Its performance’s mostly characteristic is to control by adopting pulse broad modulate mode to output voltage, to reduce drive circuit un-power wastage & effect of be heated shift, and tone up the instrument use life. Its theory is similar to the Japanese products. The circuitry design is reasonable, technology is reliable, digit display clear and components are high reliability, its maximal virtue is change manual speed control to automatic process. It abroad applies for treatment control of paper and film in the package and printing field. Its matching tension sensor Model SH-TD is as a signal, the crust is standard metal case structure, which can be selected installation structure.

Ⅰ、Technical performance: 

Power supply: AC 220V 50/60 HZ
Output: 150VA DC24V 4A(MAX) DC—10V
Tension control range: according to tension sensor to fix on tension Newton value
Set form: auto and manual set by digit set trimmer and precise set trimmer.
tension form: unwind is close constant tension control, wind is close taper ratio control.
Zero function: have 2 pcs sensor to match zero performance
Work site control: two-work sit change is provided with smooth process
Ⅱ、The function and operate of face board display、on-off and key-press：（shows below）
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1-- Power switch.
2-- Power indicator light. Press power supply to ON , then the power indicator light is bright and the controller starts to work.
3-- Taper ratio control key. When the machine need taper ratio controlling, push the “锥度张力”key. The red light above it shines.
4-- Tension control key. When the machine need tension controlling, push the “恒张力”key. The green light above it shines. (3)key and (4)key can change each other.
5—LED Multifunctional display. When (4) is pushed, the display will show one of value in  00.0—10.0 、00.0—25.0 or 00.0—50.0, it is the sensor set value. It is set to suitable value by auto digit set trimmer (17). Also can be set by (20) and (21) key .
6—Bar graph. It shows tension sensor value, it means 100% at full scale. LED display dies out at 0 or minus value. The LED display is used cooperate with 8#LED display, they are references each other.

7—Scale。
8—seven-segment display. It is two uses display. When the right kgf green indicator light is bright, it will show the tension value. When the right % red indicator light is bright, it will show the percent of voltage. 
9—The indicator light of output voltage %/tension kgf. When the red light is bright, it will show the percent of voltage. When the green light is bright, it will show the tension value.
10—MONITOR/SELECTT is the change key of output voltage %/tension kgf. When control constant tension, this key is not used.
11—Door open screw。
12—MANUAL mode switch. If needs working in MANUAL mode, then press this switch, (13) MANUAL mode green indicator light is bright. 
14—Manual adjust set trimmer. Adjust the set trimmer on working in manual mode, which can make the tension on suitable value. 
15-- AUTO mode switch. Push this key, the machine works from manual mode to auto mode. (16) AUTO mode green indicator light is bright, the (13)  MANUAL mode green indicator light is out at the same time. (12) and (15) can be changed each other.
17--AUTO digit set trimmer. When the machine work mode changes from MANUAL to AUTO, this set trimmer will make it work in best state. It’s working mode is directly perceived XX.X through the (5) LED Multifunctional. 

18、19—Two-work site change key. When the machine (magnetic powder arrester) works at 1# work site, pushing either of keys, then it will change to work at 2# work site. Pushing either of keys again, then it will change to work at 1# work site again. Which cycle in turn.
20/21—Decrease key/increase key. The function is such as auto digit set trimmer (17).
22—The change key of the (5) LED Multifunctional display. When the machine working in constant tension control mode, the display can show 10.0—20.0—50.0, which means the tension max set value is 10.0kg、20.0kgand 50.0kg. User can select in one of the three value rangs, then push (23) CANCEL to confirm. Detailed step is showed in Ⅴ.
23—CANCEL key. If the machine working in constant tension control mode, after set max tension, then pushes this key, the LED Multifunctional display (5) will show 00.0. 
Diagram 1:the schematic diagram of the line panel adjustment in the box and the terminal connect to outside relative line


[image: image2.png]REE (34
AT ‘N‘ﬁ?%uﬂ

thl’ﬂhi JE{e > thJ’B [ﬂBTiHE‘Fﬁt
TRIPRIE)

@

@

2eE e

wE, AEEET
1efema
A WES
o] [ 0o
Wt st
on on
oFE ofe

HFHF, BAHE

2K IF

i AR 8 @m‘mams

®

@

@

&il’ﬂﬂ‘[ﬂﬂﬁfﬁdx thl’ﬂhiﬂﬁfﬁt thl’ﬂhiﬂﬁfﬁt

(5E3hE)

SRR )

TREPRE)




灵敏度——sensitivity   可调节——adjustable   电位器——set trimmer

顺时针——clockwise  逆时针——counter-clockwise 
按下为开——put on means ON  松开为关——put off means OFF  增益——gain
	The counting

ring
○  ○ ○
yellowredblue
	Load

○ ○○
F1 F2 G
	taper ratio
○ ○ 
0 5 10V 
	Repositioncontact
○ ○  ○ ○
outside  M1 M0
contact
	2# sensor
○  ○  ○
redyellowblue
	1# sensor
○  ○  ○
redyellowblue
	Power supply
N  L
220V


*Notice: When the machine will leave factory ,sensitivity and % adjustable set trimmer, and 1# and 2# gain adjustable set trimmer is  OK，don’t adjust readily。

Ⅲ、I/O Specifications
	Item
	Terminal
	Specifications

	Power supplies
	Input
	L
	220VAC±10V, 50Hz, 150VA, Power fuse(5A)built in

	
	
	N
	

	1# sensor
	Input
	P1、P2、P3
	P1 contact red line, P2 contact yellow line, P3 contact blue line

	2# sensor
	Input
	P4、P5、P6
	P4 contact red line, P5 contact yellow line、P6 contact blue line

	Contact
	Input
	M0、M1
	If there is speed ring, connect M0 to M1. If not, don’t  connect M0 to M1.

	Reposition contact
	Input
	RES
	If need outside contact to reposition, input in the terminal. Need to have it made to order.

	Taper ratio
	Output
	0～10V
	It outputs 0-10V (load is inverter torque)

	Load
	Output
	G、F1、F2
	G-F1 is 1# work sit, G-F2 is 2# work sit (load is magnetic powder arrester and so on)

	The counting ring
	Input
	3、4、5
	3 connect to yellow, 4 connect to red, 5 connect to blue (or green).


Ⅳ、Output circuit;
1、 F2、F1、G is input of magnetic powder arrester, G-F1 is input of 1# magnetic powder arrester , G-F2 is input of 2# magnetic powder arrester. Push the 1#/△ key on the board, the 1# magnetic powder arrester go into function, then Push the 2#/▽ key on the board, the 2# magnetic powder arrester go into function, so that the machine can work in changing two work sites. Connect F1 to F2 when the machine works in one sit, output at G-F1 of G-F2. The scheme show in the following:
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接磁粉制动器——connect to magnetic powder arrester
2、0、10V terminal is taper reference input point. The mail load is 0-10V output point of INVERTER TORQUE controller.
3、Red、yellow、blue lines of 1# tension sensor connect relatively to red、yellow、blue of P1、P2、P3. 

4、Red、yellow、blue lines of 2 tension sensor connect relatively to red、yellow、blue of P4、P5、P6. 

Ⅴ. The following is the sensor set and adjust step:
1、Press（23），at the same time press power switch, the power indicator light is bright. After 2 seconds, disentangle (23), then the kgf green light is bright, this time the seven-segment display (8) shows nowadays tension value. 

2、Open the front door, adjust the sensor adjustable set trimmer.

3、Adjust the 1# sensor set trimmer at first: come away 2＃ on-off, press 1＃ on-off, the seven-segment display (8) shows 1# sensor tension value, if it is  minus value, rotate clockwise 1# blue tiny adjustment set trimmer with little screwdriver, let the (8) shows 2. At the sane time the bar graph (6) shows one or two grid is the best. If exceeds two grid, rotate anticlockwise 1# blue tiny adjustment set trimmer to be lightened two grid. 

4、Adjust the 2# sensor set trimmer at first: come away 1＃ on-off, press 2＃ on-off, the seven-segment display (8) shows 2# sensor tension value, if it is  minus value, rotate clockwise 2# blue tiny adjustment set trimmer with little screwdriver, let the (8) shows 2. At the sane time the bar graph (6) shows one or two grid is the best.

5、press 1# and 2＃ on-off, two sensors work at the same time, then the seven-segment display (8) shows 1# and 2# sensor tension reiterative value.

3.2. Little display below big display shows voltage percent and tension value, use MONITOR/SELECT to change them. Press ONITOR/SELECT key, percent indicator light (red) is bright, outputs voltage percent, adjust manual set trimmer (right below), it is normal that the value change from small to big when the manual set trimmer rotate clockwise (notice: input load, if no load, it shows 100 upward ultimate). Then press MONITOR/SELECT key, the Kgf indicator light (green) is bright, it shows tension value on the big screen tension display. When the bar graph shows full scale (all grids are bright), the display shows about 100. If it shows one grid,  digit shows about 1～2. If no show, the tension is minus value, then according to 3.1 adjusts it to suitable value, generally, adjusting to two grids is suitable, the two display can use by compare, it is directly perceived through the senses and practical. 
3.3. AUTO on the front door is automatic key, MANUAL is manual key, corresponding to their below is automatic adjustment set trimmer (left below) or automatic adjustment digit set trimmer (△INC/▽DEC) and manual adjustment set trimmer (right below).
IV. Operate
    Boot-strap gradation: After connecting wire isn’t mistake, adjust two sensors value in light of 3, then press manual button on the front door, MODE position green light is bright, press MONITOR/SELECT key shows voltage percent value %, red light is bright. Start-up machine and being in motion, adjust the manual set trimmer and make the voltage and tension to suitable value, then press MODE position auto key (red light is bright), adjust slowly automatic digit set trimmer (△INC/▽DEC) or adjust (clockwise) automatic adjustment set trimmer (notice: this set trimmer should be rotated anticlockwise to the least value position at the beginning), make the tension value and voltage percent value show keep original value (at the manual state) is best.

At the time of rewinding work, according to demand, connect load to tape output terminal 0～5 or 0～10, according to the tape ratio way, display’s show changes from AUT to OXX (XX is a random value from 01 to 99), then press ENTER key, it show HXX that indicates thickness value. Press △INC/▽DEC key, set thickness value from 01 to 99, then press ENTER key, it show dXX，that indicate diameter value. Press △INC/▽DEC key, set diameter value from 01 to 99, usually, the thickness is thicker, it increase more fast, the diameter is bigger, it increase more slowly.

Then press ENTER key, it shows OXX, indicates increase value from 0 to 99, press CANCEL key, it shows 000, increase value is cleared. When the machine starts to work, digit 000 will increase according to its increase speed of the machine speed ring sensor, and  LED display will increase slowly to suitable vale of tape ratio, which mean the machine is in working order. 5.Auto taper tension
    Their operation differentiation: when tension is at tape ratio control state, it shows L00. Push ENTER key, it shows digit set trimmer value(it express tension set trimmer set value), then push △INC/▽DEC key，which can adjust set trimmer value in range 0-250.Digit set trimmer value decreases along With the computation length of the counting ring increasing ceaselessly, so that the tension is constant and the taper ratio decrease. 

Other operation is same to V.

*Trouble verdict:

No indication when electrify, usually it is caused by the disconnected.

Power supply or back cover’s fuse is melt down.

Magnetic powder has not tension when voltage output, in such case, it usually caused by invalidation magnetic power.

Pressure meter (N meter) is not on zero point, adjust the zero, take off 2# sensor firstly or adjust 1# sensor zero point, then connect 2#, take off 1#, adjust 2# sensor zero, make one of the 2 potentiometers on back cover panel back to zero point.

Output voltage become Max., that means load of output voltage broken;
Indication of pressure is unsteady, check pressure sensor’s circuit, avoid High electric circuit (especial high frequency circuit), to avoid outside disturb signal of pressure sensor.
Notice:

    Please open front door when user use the controller at first time. There are connect pin INC and AUTO are at the back of (3) taper ratio control key and (4) constant tension control key of the line panel on the front door. One of connects pin is connected before the controller leaves factor, which mostly prevent the function key on the front door being operated wrong. If the connect pin INC is connected, the controller is controlled by constant tension control key, the green light on the (4) constant tension control key is bright and pressing (3) taper ratio control key is no use. Contrarily, if the connect pin AUTO is connected, the controller is controlled by taper ratio control key, the red light on the (3) taper ratio control key is bright and pressing (4) taper ratio control key is no use. If user need, the connect pin also can be pulled, then two below functions can be changed each other. Usually, one of connects pin had better to be connected, prevent operating wrong.
Tension controller operation theory: The signal is taken from tension sensor by transmission of drive roller. They transit automatic tension setting cell and compare, integral, ration circuit treatment in large scale integrate circuit, then control output by power enlarger circuit.
The control way of tension controller: select manual or automatic working state by switch, usually to select original tension under manual state firstly, run signal from line speed meter to control validity, transform manual to automatic switch state, adjust automatic potentiometer to the selected tension value N, make the load to controlling tension automatically and effect.

Concrete operation way is showed in the following:
