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READ THIS!

Your TI15 Indicator has been properly configured at our factory. To install
it and start it up, it should only be necessary to use these sections of this
manual:

Section 2 - Installation

Section 3 - Calibration

Section 4 - Setup of Standard & Optional
Features

Section 5 - Operating Instructions

The other sections are for reference and for instruction if you wish to
change the configuration at some later time.
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SECTION 1 PRODUCT DESCRIPTION

11

DUAL CALIBRATION SWITCH

1.2

GENERAL DESCRIPTION

The TI15 tension indicator displays web tension in any of three ways. A three position rotary switch on the front
of the enclosure allows the machine operator to select total tension or display the tension at either side of the
web. This makes it easy to equalize the tension at the edges by means of appropriate manual or automatic
adjustments to the machine. The T115 works with any width web. DFE tension transducers are used to measure
web tension. The transducers are mounted on each end of adead or live shaft idler roll.  The output signal from
the transducersis amplified by the T115 and displayed on alarge meter which is calibrated to read actual
tension. The voltage output, proportional to tension, can be used simultaneously from each channel, with a
recorder, computer or automatic control system. No risk. The TI15 is covered by DFE’s 5 year warranty.

o o
TENSION METER > 0 20 30
Analog standard. 0 iy, 50
L. : W My,
Digital meter available. Q E N TENSION 7
DOVER FLEXD EL INC 603-332-6150

TRUE TENSION
MODEL TI15 INDICATOR

TENSION LIMIT SWITCHES
LEFT TOTAL RIGHT LEFT  TOTAL RIGHT

POWERD TLS RESET [}

TLS LEDs (Optional)
Indicates High or Low
tension alarms in

any of the 3 modes.

Select active tension
range. (Optional)

o] DOVER FLEXO ELECTRONICS,
Z

ROTARY SWITCH POWER LED L—— TLS RESET SWITCH
Selects tension display for left, Lights when power is (Optional)
right, or total web tension. On. Power switch is
underneath unit (see
Figure 2).

Figure 1 - FRONT PANEL

OUTPUTS

The TI15 has six standard outputs.

1. Three0to +10 Vdc outputs, proportional to left, right, and total tension.

2. A 0to 1 mA meter output for aremotely located tension meter for total tension.

3. Two 0to 1 mA meter outputs for individual, remote display of left and right side tension.



1.3 TI15 INDICATOR EXPLODED VIEW

TENSION LIMIT SWITCH (TLS)
BOARD (Option)

3 POWER BOARD

DB9 DATA
CONNECTOR

DIGITAL METER (Option)

INDICATOR
BOARD

COMPUTER L TRANSDUCER CABLE
INTERFACE : CONNECTORS ~

OR

N

TLS DISPLAY
BOARD (Option)

NCLOSURE

Figure 2 - TI15 INDICATOR - EXPLODED VIEW
1.4 SPECIFICATIONS

Power Input . 115 Volts 60/50Hz single phase @ 1/4 Amp
...................... 230 Volts 60/50Hz single phase @ 1/8 Amp
Tension Signal Outputs . ..................... 0to +10 Voltsdc @ 10 mA x3

...................... Three 0 to ImA meter outputs
...................... 0to +10V Isolated (Option), (x3)
...................... 4-20mA (Option), (x3)
...................... -10 to +10 Volts dc differential (Option) @ 2 mA

Weight 8.11bs. (3.67 KG)

Transducer Signal In~ . ... 500 mV dc at rated load (per pair) maximum
Transducer Excitation — ...................... 5Voltsdc (10 Voltsdc with XR option)
Mating Transducer Cable Connectors . .. .......... Amphenol MS3106A-10SL-3S (DFE #721-1445)
Zero(Tare) Range ... i 95% of transducer rating, minimum
CdlibrationRange ... ... .. . 25:1

Temperature Range ... ... .. .. 32 to 104 deg.F (0-40 deg.C)

System Accuracy ... 1-3%typical

Tension Meter . Anaog, 2%, 1mA, 48 ohm

Standard Tension Meter Scales ... ............... 0-1,5,10,25,50,100,150,250,500,1000
Tension Limit Switch Relay

Contacts (Option) ... . SPDT rated @ 10A/30Vdc, 10A/250V ac



1.5

1.6

1.7

STANDARD FEATURES

SOME OF THESE FUNCTIONS REQUIRE CONFIGURING OR EXTERNAL WIRING. REFER TO SECTION 4 FOR
CONFIGURING AND SECTION 2 FOR WIRING.

115 Vac 60 Hz power input.

NEMA 12, 13 wall mounted steel enclosure with all operator devices on cover.

Power LED

3.5" analog tension meter with choice of scale

Independent 0-10V dc outputs proportional to left, right, and total tension

0to 1mA outputs for Left, Right, and Total tension for external tension meters.

3 -position rotary switch to allow alternate display of |eft side, right side, and total tension.

OPTIONS (The option code is shown in parentheses)

SOME OF THESE OPTIONAL FUNCTIONS REQUIRE CONFIGURING OR EXTERNAL WIRING. REFER TO SECTION 5
FOR CONFIGURING AND SECTION 2 FOR WIRING.

230 Volt Power (230). 230 volt 50/60 Hz power inpuit.
Attached Power Cord (APC). A heavy duty 3 conductor power cord wired to the device by DFE.
Computer Interface (Cl). Includes aserial data device for data collection.

Digital Meter (DM). Digital tension meter in place of internal analog meter. 4 full digits, red 1" high LED's
with over and under range indicators. The maximum range is 0000 to 9999. An over-range indicator lights
at values over 9999, and an under-range indicator lights at values below 0. Can be read from further away
than the analog meter. Up to 2 decimal places. Not compatible with Dual Cal option.

Differential Output (DO). Can be configured to provide -10V to +10V output with center-zero meter, for
use in automatic side-to-side tensioning equipment. Replaces the 0-10V total tension output.

Dual Calibration (DC). Includes dual meter scale (Hi/Lo) and front panel switch. The meter scales may
have any ratio, limited only by the range of the transducers. Used in those cases in which awide range of
materials having very wide tension requirements are being run. Not compatible with Digital Meter option.

Extended Range (XRE). Thetransducers are excited by 10 voltsinstead of the standard 5 volts. Used for
low tension applications. The transducers must also have the XR option.

Isolated 10Volt (110). A 0to 10 Volt output not connected to circuit common or to earth ground. Can be
selected on any, or al, 0to 10V outputs.

Isolated 4-20mA (1420). A 4 to 20mA output not connected to circuit common or to earth ground. Can be
selected on any, or al, 0to 10V outputs.

Nonstandard Meter Scale (NMS). Any nonstandard analog meter scale. See Specifications, page 2, for
standard scales.

Tension Limit Switch (TLS). Operates one of three relays when tension reaches an adjustable set point for
left, right, or total tension. Front panel LEDs indicate Hi or Low tension levels. Used for web break
detection or over/under tension warning. Can be set to latch in “on” state. Has reset switch on front panel.

ACCESSORIES

Remote Tension Meter. A separate tension meter for remote installation. Analog, 1 mA, 48 ohm movement.
(DFE Part # 722-1385).

Remote Tension Meter in Enclosure. Tension meter in steel enclosure for protection with 2-pin amphenol
connector (DFE Part # 723-1453).



SECTION 2

INSTALLATION

2.1 DIMENSIONS inches (mm)

FRONT SIDE BACK
0.14 —| j——— 9,19 (233.4) ——— ((1)537?)
(3.6) 4,75 7.50 :
9.00 (228.6)————] . (120.7) ‘ [ (190.5)— |'_1_034
8.6
— &—zo.sg (9.91) 0 ©o
(2) #8 Mounting Bolts
D 6.50 ® q 5.75
(165.1) (146.1)
|| ==
o —-‘I-— 0.55 (13.9) LT
TRANSDUCER
/ CONNECTIONS
/
/ / «— POWER SWITCH

o, O O, CJ
QO o~
o o °[:] 0.938 Diam.—»O «— CUSTOMER CONNECTIONS

0.875 Diam.—'O <— A.C. POWER INPUT

BOTTOM
Figure 3 - ENCLOSURE DIMENSIONS
FRONT SIDE REAR
3.58 0.46 (11.7)—p| |
— (90.9) —| 0.60 (15.2) 3, |»| }« 0.50 (12.7)
=T
T T_ A
\| T 1.58 (40.1)| | | aus ~/ T
2.89 THD. 2.25
_i_ (73.4) }__ B 2.60 (66) (57.2)
l 0325 1)—_>|-4_—> <«— 0.10 MAX L
3.7 > . . (2.5) 2.25 REAR ZERO
(94.2) —»  le—115/1.30 57T AT
(29.2 1 33)

Figure 4 - REMOTE TENSION METER (Accessory)
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WINDOW MOUNT © SURFACE MOUNT?

2.60 Diam.
0.125 (3.2) x4 X\A / 2
I +.010
-0

1.59

(40.4) PANEL CUTOUT DIMENSIONS :
l 2.25 !
(57.2) -

+010 T |

’ 3.59 ¢ R 144

° (91.2) > (36.6) |

DIMENSIONS IN PARENTHESIS ARE MILLIMETERS

Figure 5 - REMOTE METER MOUNTING DIMENSIONS

——3.22 (81.8)——
—3.12(79.3)— ., 1.00 3.00
— |(25.4) (76.2)
\\\\\\\\\\\\\\\\\\\\\\mqulm//,,,,/ i, S
4.00 TENSION é; Z{}
® (101.6) DOVER FLEXD ELECTRONCS 503-332-5150 :_1 65 3.00 I SEE VIEW A
4.525 (105.8)  (76.2) I TYR, 4 PLACES
(114.9) ﬁ?
10|
(25.4)
5.165 (131.2) ———|
5.28 (134.1) ————|
- - 0.18 (4.6)
i He 0.09 (22.9)
’ ’ R a
© n© 0.34 (8.6) ) |
| (o2 4 VIEWA
1.25 @ % 17 SCALE 2x
(31.8) 20.39 (9.9)
T
# 5.00 (127)

Figure 6 - REMOTE METER ENCLOSURE DIMENSIONS

2.2 MOUNTING LOCATION and INSTRUCTIONS

Select alocation on the machine frame or awall that will be convenient for the machine operator to operate the
indicator and to see the tension meter easily. Be sure the location is free of vibration, and isdry and clean.
Take care to choose a place that the indicator won't be struck and damaged by anything or anyone.

Refer to the dimensions listed in Figure 3 (Figures 4 and 5 if optional remote meter is required) for exact fit.

The enclosure is fastened to the mounting surface you have chosen by two socket head cap screws, full thread,
(supplied by you). Install the screws in the mounting surface to the dimensions shown in Figure 3. Leave them
loose - about six turns. Position the keyholes in the back panel of the enclosure over the screws and dlide it
down until it locksin place. Open the door and tighten the mounting screws.
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2.3 STANDARD ELECTRICAL CONNECTIONS
See Fig. 12 for location of terminal strips

POWER SUPPLY BOARD

a0 1| ofs|afs|e]7]s]s] | ||k

GND
TOTAL OUTPUT * ( () | J:; AH L2 |
0-10vDC OR AC LO U1
-10V TO +10V () e
REMOTE METER ( — ()|
OUTPUT O
0-1mA

*NO POLARITY IF ISOLATED OUTPUT OPTION IS INSTALLED

See Fig. 13 for location of terminal strips

INDICATOR
BOARD

RIGHT METER
OUTPUT
0-1mA

RIGHT 0-10V
OUTPUT *

LEFT METER
OUTPUT
0-1mA

No (&N} -~ n o ~ (@]
—~
+
L

LEFT 0-10V
OUTPUT *

’3
A Vo A W Ve A e Vb A W e, Ve N

181 |

*NOT RELATIVE TO GROUND IF ISOLATED OUTPUT OPTION IS INSTALLED

Figure 7 - STANDARD ELECTRICAL CONNECTIONS
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2.4 OPTIONAL ELECTRICAL CONNECTIONS

[ ][]

g N
RS-232
Serial
Port
P/N 721-2051 DATA RECORDER
SEE FIG. 2 FOR LOCATION Model DI-194RS
OF DATA CONNECTOR
ONRARRI©
1 2| 3 4 5
21999 Cveeas s
J201 FFFFSPPS
N.C. &
NC. EEEEEEER
N.C.

J

N.C. USE A SERIAL CABLE ~

GND WITH FEMALE CONNECTOR _

BTXD ON THE TIT5 END « COMMON FOR ALL INPUTS
/BTxD CUSTOMER _INPUT 0—10VDC
/BRYD ORANGE __ TOTAL TENSION 0—10V
RIGHT TENSION 0—10V
BRxD RED

BROWN LEFT TENSION 0—10V

*  YELLOW, GREEN, AND BLUE WIRE

EVENT TRIGGER SWITCHES
Customer supplied either as a
relay contact or a plain switch.

%
%

S TOGETHER

CONNECT TO TB1
Positions 1& 2,5 & 6
Leave disconnected until
tension is calibrated

ALL WIRES WITH COLOR DENOTED ARE PART OF DFE SUPPLIED RIBBON CABLE

Refer to Instruction Manual 801-1890 for the Cl Option
Figure 8 - COMPUTER INTERFACE DATA RECORDER (CI) OPTION

LEFT

—\ “—
CONTACT RATINGS
175VDC/0.25 AMPS

RELAYS

RIGHT TOTAL
- “—

TB101|

1] 2]s

[+]sel7]e]s]

LEFT N.C.
LEFT COMMON
LEFT N.C.

RIGHT N.C.

RIGHT COMMON

RIGHT N.O.

TOTAL N.C

TOTAL COMMON

TOTAL N.O.

CONTACT CONDITION
SHOWN WITH TLS OFF
OR NOT TRIPPED

Figure 9 - TENSION LIMIT SWITCH (TLS) OPTION RELAY CONTACTS
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SECTION 3 CALIBRATION

3.1

3.2

3.3

OPENING THE INDICATOR

The loosening of the hex screw on the right side of the indicator front cover is all that is needed to open the
cover. Thetool required for thisisaM3 (HEX) allen wrench. Opening up the unit is necessary for the
following things to be accomplished:

» Zeroing and calibrating the tension meter for the transducer roll (Tension sensing roll).
» Changing the signal output.
» Changing the transducer excitation voltage.
» Changing the power selection switch.
» Damping the meter. Adjusting tension meter damping
e Adjusting TLStrip levels (Option)
» Cadlibrating the Data Acquisition module
CAUTION!

Many of the parts inside the TI15 can be damaged by sparks caused by static electricity. You can prevent this
by making sure both you and your work surface are properly grounded before you open the case of the
indicator.

ZERO THE TENSION METER (Refer to Figure 13, page 11 for adjustment pots.)

1. Turnthe power "off" to theindicator. Observe the tension meter. If the needleis not on zero, adjust the
screw on the meter back until the needle rests on zero.

2. Turn on power and allow the indicator to warm up for five minutes.

3. Turn the meter damping pot (RT9) fully counter-clockwise to allow immediate meter response to
adjustments.

4. Switch the L-R-T switch to Left (L). Open the door of the indicator to the Indicator Board mounted to the
cover and, using a small screwdriver, turn the "Left Zero" pot. (RT2) unit the meter reads zero. The needle
moves upscale when the pot. is turned clockwise (CW). Note: Thisisa 25 turn pot.

5. Switch the L-R-T switch to Right (R). Using asmall screwdriver turn the "Right Zero" pot. (RT1) until the
meter reads zero. The needle moves upscale when the pot. is turned clockwise (CW). Note: Thisisa 25 turn
pot.

CALIBRATE THE TENSION METER (Refer to Figure 13, page 11 for adjustment pots.)

1. Find an object of known weight at least as heavy as 25% of the tension meters full scale number. A spring
scale can also be used. Get alength of rope, wire, or cable about 15 feet (3 meters) long.

2. Keeping the switch in the (R) position, thread the length of rope, wire or cable over the center of the tension
sensing roll following the exact same path the web will take.

NOTE: Each transducer is calibrated separately and it isimportant for proper calibration that the ropeis
centered on the sensing roll.

Do NOT passthe rope over dead-bars, driven ralls, braces, or any other non-free wheeling member. The
diding friction introduced by these members will cause inaccurate calibration. Fasten one end of the rope
securely. Refer to Figure 10.



10.

SAME WRAP ANGLE AS WEB — IDLER ROLLS
KNOWN WEIGHT \ /

TRANSDUCER ROLL
RIGHT WAY WRONG WAY

Figure 10 - WEB PATH FOR METER CALIBRATION

Attach your weight to the other end of the rope.

Adjust the "Right Cal" pot. (RT6) until the tension meter reads exactly half of the known weight being
applied to the sensing roll. *

With the weight applied, switch the L-R-T switch to the (L) position. Adjust the "Left Cal" pot. (RT8) until
the tension meter reads exactly half of the known weight being applied to the sensing roll. *

Turn the L-R-T switch to the Total (T) position. The tension meter should read the same value as the known
weight being applied over the sensing roll.

Remove the load from the sensing roll and observe the tension meter. If it does not read zero, repeat, starting
at Step 3 of the Zero procedure in Section 3.2.

Turn the L-R-T switch to Right (R) position and observe the tension meter. If it does not read zero, repeat,
starting at Step 3 of the zeroing procedure.

Continue to repeat steps above until the tension meter reads correctly the applied weight AND returnsto zero
when the weight is removed.

TENSION METER CALIBRATION IS COMPLETED!

Adjust the METER DAMPING pot. (RT9) while the machine is running to minimize meter needle
movement. Turn the METER DAMPING pot. clockwise (CW) to stabilize the meter reading. Thisonly
affects the meter. Other tension output signals are not damped.

* NOTE: For UPB-type transducers: Asweb tension is applied, the tension needle (or the reading on the digital

meter) should increase. If it goes downward instead, you must reverse the connections. This can be
done by removing the plugs from the standard connectors on the Power board (J204 and J205), and
using the reverse connectors (J206 and J207). Then move the sampling cable from J206 to J204 (std)
on the power board. See Figures 12 and 13.



SECTION 4

SETUP of STANDARD
FEATURES

4.1

YOUR TI15 LEFT-RIGHT-TOTAL INDICATOR HAS BEEN PROPERLY CONFIGURED AT THE FACTORY.

IT SHOULD NOT BE NECESSARY TO MAKE ANY CHANGES. USE THIS SECTION ONLY TO VERIFY THE
CONFIGURATION OR TO RECONFIGURE THE INDICATOR IF YOUR APPLICATION REQUIREMENTS
CHANGE.

TENSION ZONES

Tension zones are created by driven or braked nip rolls, drag bars, braked or driven unwind or rewind shafts, or
anything else that can increase or decrease web tension. One of these elementsis at each end of every tension
zone.

Almost all machines that process a continuous web have more than one tension zone. The T115 Tension
Indicator can be used in any tension zone, however it may need to be configured for the zone it will be used in.
The information below will be used later to determine the correct configuration.

TRANSDUCER ROLL
(ALTERNATE LOCATION FOR

TRANSDUCER INTERMEDIATE ZONE) OUTFEED DRIVEN
TRANSDUCER  INFEED ROLL , NIP ROLLS
ROLL DRIVEN NIP
\ ROLLS / TRANSDUCER ROLL
—
PROCESS 1
rd
4 .
/ :
— - / N
/ _>©
TENSION TENSION VARIABLE SPEED
INDICATOR L INDICATOR DRIVE OR CLUTCH
MOTOR A
MOTOR
TENSION )
MOTOR INDICATOR » | MOTOR
CONTROL | CONTROL
MAIN DRIVE
SETS WEB SPEED
<4— UNWIND ZONE ——p|¢—— INTERMEDIATE ZONE —————p|4—— REWIND ZONE ————p>|

Figure 11 - TENSION ZONES
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4.2 THE POWER BOARD
TRANSDUCER EXCITATION VOLTAGE (SW202) Section 2.4, page 7

SW202 T
O Cale, v ] — e |=O
( c20 ( )( ) c201 e v .
(XR) T0v_(STD) 5V R210 >
Exciration €202 ¢264 poos .:_ 1201 ~
o0 L o201 T+ .
i —
Qo O -
e
0205 S SBsE °
1I- FEER 205 L201 Q =
1 2 —
1206 1204 J205 =
m/m i SRR
288
REV STD __ C206 ST REV 1 3 4 6 o he e
| 1203 NE B
] -—
NC @ G [ @ lN © | /r 1202 :(2 é §
~ >
C I: © I 3 == 1
w | o~
. I | = 20
1
K201 I @_ =
g . J201 = =4 b= 1o
ONONONONORONONOXO) g 2 V708
1203 EESEE T~ 2 f1 ¥ o |p o2
O OdoogooOodd g sg s s DOVER FLEXO ELECTRONICS INC. 18201 Q
T 7 3 4[5 6 7 8 § = && &8 COPYRIGHT (C) 1998 MADE IN U'S A

AC POWER TERMINALS (TB201)
Section 2.6, page 8

EXTERNAL CONNECTION TERMINALS (J203)
Section 2.6, page 8  Section 4.1, page 12
Section 4.2, page 13

AC VOLTAGE SELECTOR (SW201)
Section 2.4, page 7

Figure 12 - POWER BOARD
4.3 THE INDICATOR BOARD

G“’% 22 [PCB 521-0451 [0 JREV [ASY 723-1975] JREV [SCH 833-180B ] IREV wss [||Off=]
=/ =1 MODEL TI15 Of~]
MTR DAYip 12 _ JOVER FLEXO ELECTRONICS, INC. ©
I% (TRI#;;) N D COPYRIOHT (€) 2005 P Of] CUSTOMER
Section 3.3, MADE IN THE U.S.A. _/LZ | O] CONNECTIONS (TB1)
page 9 Vi OB Section 3.3, page 10
TP7 TO a-10v
z LA;"I;E IS‘OLATEH [ O
TP8 TOTAL RETURN . 0Ol IE‘
B
EI: ot A9 b o-10
PR
»
g =
S
G Ty s ’_‘
FOR ch GAN Bsv 0 HIGHILOW GAIN
JP3 Jps [ C330] &
& ‘#3%'['1’)‘3 Lo W ¢ I~ JUMPERS (JP6, JPT,
3 TONITS Pins 1 & 2 = HIGH (STD)
1[E39] 2 s z Pins 2 & 3 = LOW (XR)
i ) c13 TVS5
| J RIS W |1
R26 o § © _cis
el 123 | e e (T
o[ T=T0] Erre | i' | |
1 P AGKD2 ] ST e R7C2 Cl4 & @ ﬁ] css C3t
TOTALE TP+ 2| 1
( I ] o/ - - _:LZ"ECE]]E“ EE'"
OUTPUT SELECT st =T —— g " e[ '
JUMPERS (JP1, JP2, JP3 ~ i [; e o | e | F s
Pins 1 & 2 = TOTAL or 0-10Vdc D "2 [ess | .
Pins 2 & 3 = DIFFERENTIAL S f A \— '|—°|L ox- e
or 10V to +10V g 7 %% LJ T &
See Section 4.3.1 %} E :| va : Ij‘ W =
PIE B2 = 186
LEFT RIGHT | 1PI7E me | e x Rit
ZERO POTS T ZERO rrs|rre ZERQ [[LEFT CAL [ RIGHT [CAL [ P
RT1, RT2, RT3, RT4 T Hi QD,,,‘O.LM X0 fl:t
Section 3.3, page 10 N : i :I Q vF«V
|“| d undJH_GEﬁ é o oawes R =S

CAL POTS —I

(RT5, RT6, RT7, RT10)
Section 3.3, page 10

DUAL CAL JUMPERS (JP4, JP5)

Pins 1 & 2 soldered = Default, No Dual Cal,
Pins 1 & 2 cut or missing = Dual Cal installed
See Section 4.3.3

Figure 13 - INDICATOR BOARD
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4.4 POWER VOLTAGE SELECTION (See Figure 12 for location of switch sw201)

The T115 indicator is designed to operate on either 115V-60Hz or 230V-50/60Hz power. Select the correct
voltage for your installation with the SW201 switch. (See Figure 14). Y ou also need to change fuses. Use
0.25A/250V fusesfor 115V operation, or use 0.125A/250V fuses for 230V operation. Note: Y our unit will
have the correct fuses according to the specifications given at time of order.

CAUTION! The wrong selection will damage the Indicator!
115 VOLT SETTING 230 VOLT SETTING

==
115V 230V
==

Figure 14 - POWER SELECTION SWITCH SW201
Preparing the power cord:

The cord must be equipped with athird grounding wire. Strip the free end of the wires evenly as shown in Fig.
15. Make the connections of power cord wiresto terminal block TB201 shown in Fig. 7. (NOTE: Greenis

ground) 2 %

—
| 3

le— 1.5

(38.1 mm)

Figure 15 - PREPARING THE POWER CORD

4.5 TRANSDUCER EXCITATION VOLTAGE SELECTION (See Fig. 12 for location of switch SW202)

This unit can be set to provide two levels of excitation voltage. The "standard/extended range” selection switch
(SW202) is located towards the back of the unit on the Power Board. When the switch is set toward the right,
the switch isin the normal or 5V excitation position. When the switch is set toward the left, it isin the extended
range or 10V position. The excitation voltage is marked on the silk screen in front of the switch. Slide the
switch actuator to the position appropriate for the transducer(s) you are using.

Y ou must also move jumpers JP6 and JP7 (on the indicator board, see figure 13) to short pins 2 and 3.

CAUTION! Do not use extended range excitation unless the transducer has the XR option. The wrong
excitation voltage will damage the transducer! If in doubt about the correct excitation voltage, contact
the Service Department at Dover Flexo Electronics for assistance.

[T

(XR) 10V (STD) 5V
EXCITATION

Figure 16 - TRANSDUCER EXCITATION VOLTAGE SWITCH

SW202

4.6 CONNECTING THE TRANSDUCERS

The sensor roll includes two transducers. These parts sense the tension on the roll, and send a signal back to the
unit. Make the connections for the transducers. If you are using pre-wired connectors supplied by Dover Flexo
Electronics, plug in the connectors. Plug the | eft transducer into the left-hand plug (as viewed from the T115),
and the right transducer into the right-hand plug. Reference Figure 3.
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SECTION 5

SETUP of OPTIONAL
FEATURES

5.1

52

5.3

Refer to Section 1.6 for descriptions of options, and Section 2.4 for Electrical Connections.
COMPUTER INTERFACE DATA RECORDER (CI) See Fig. 8 for Electrical Connections

The computer interface (Cl) can be used for diagnostic applications. Thisfour (4) channel serial module allows
the simultaneous display and recording of Left, Right, total tensions on a computer using software provided with
the option. When this option isimplemented, connections for serial signals are obtained at the 9 pin D-sub
connector located on the bottom of the enclosure. See Fig. 8 on page 7 for connections. Y ou may also connect a
fourth signal (-10V to +10V) into the interface module to be displayed and recorded along with tension. Also
up to 3 trigger signals (Normal-Open; Close to trigger) may be entered to record events of interest in afile
containing recorded data. Refer to Data Recorder manual (Doc 801-1890) for specific setup and operating
functions.

DUAL CALIBRATION (DC) see Fig. 13

First determine if your unit has Dual Calibration. Units with this feature will have alabel and pushbutton switch
on the front panel located on the lower left corner of the enclosure. If your unit does not have this option and
you wish to have it installed, you will need to send the unit back to the factory for installation (refer to Terms
and Conditions, page 35, paragraph 8).

To calibrate for a second scale, follow the calibration procedure in section 3.2 and use RT3 for the LEFT ZERO
pot. and RT4 for the RIGHT ZERO pot. Use RT5 for the LEFT CAL, and RT7 for the RIGHT CAL pot. Push
the front panel button to select between the two different scales, HI and LO, and the LED indicators will light
to indicate which scale is active.

DIGITAL METER (DM) See Fig 18
1. Calibrating for tension with the digital meter

If the Digital meter was ordered form the factory, it had already been set for your maximum tension range,
and NO CHANGES TO THE DIGITAL METER SHOULD BE NEEDED. Simply calibrate for tensions shown
in Section 3, EXCEPT pay attention to the Under-Range Indicator (see Fig. 17). The correct Zero setting is
when the Under-Range Indicator just goes out as the Zero potentiometer is turned clockwise.

2. Changing the maximum tension range, and calibrating for tension

If you need to change your Maximum tension Range because your application has changed, use the following
procedure to reset the range and then calibrate for tension.

Over-Range Indicator 7>
Eo EO EO EO
Under-Range Indicator p I l—

Figure 17 - DIGITAL METER DISPLAY
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Figure 18 - DIGITAL METER BOARD

1. Determine the maximum tension to be used. Refer to Specifications, Section 1.4, and select the next
highest analog meter scale.

2. Determine the number of decimal placesfor the display. Unlessthe full-scale tensionisvery low, itis
best to use the minimum of decimal places. This produces a stable display.

3. Turn off power. Open the unit to expose the back side of the Digital Meter. Set the S901 and S902
switches as in the following table.

SWITCH S901 SWITCH S902
RANGE 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
0-9.9* O O C O O C O O O O C O O C C
0-99 O O C O O C ©) O O O O O @) C C
0-999 O C O O C O O C O O O O C C C
0 -9999 C O O C 0 O C O ®) O O C C C C

O=0pen C=Closed
* Usethisrange only if you really need the decimal point. Otherwise use the 0-99 range settings.
Measure the input voltage to the digital meter at TP5 (+) and TP9 (-) on the indicator board.
Adjust the ZERO LO pot. (RT2) on the indicator board for 5V dc at the pointsin step 4 above.
Adjust the CAL ADJ pot. (RT901) on the Digital Meter board to half of the full-scale value selected.

Calibrate the meter according to the procedurein Section 3. CAUTION: When setting the ZERO
pots., pay attention to the under-range indicator. The correct setting is where the light just goes out as
the ZERO pot. isturned clockwise.

N o o s

5.4 DIFFERENTIAL TENSION OUTPUT (DO) See Fig. 19 for setting jumpers.

With this option the TI115 is capable of producing a-10V to +10V Differential tension output signal, such that
when left and right tension are the same, the output is zero. When left tension exceeds right, a negative
proportional output is produced, and when right tension exceeds left, a positive proportional output is produced.
This option also includes a center-zero meter so that the meter reads zero when tension is balanced, and deflects
to the left or right when tension is unbal anced.

14



Verify that the Output Select Jumpers (on the Indicator board) are set as shown in Figure 19.

INDICATOR BOARD |§
(Partial View)

OUTPUT SELECT JUMPERS (JP1, JP2, JP3)
Figure 19 - DIFFERENTIAL OUTPUT JUMPERS

Make your connections for the Differential tension output at the Power Board J203 pins 2 (Sig+) and pin 1
See Fig. 20.

POWER SUPPLY BOARD

23 1] 2]3|a]s]e]|7]8]9]

OUTPUT o)

DIFFERENTIAL ©
-0V to +10V

OPTIONAL ¢
REMOTE METER &)
OUTPUT
0-1mA

Figure 20 - DIFFERENTIAL OUTPUT CONNECTION and OPTIONAL REMOTE METER

5.5 ISOLATED 0-10V or 4-20mA OUTPUT (110 or 420) See Fig 21

Isolated outputs may be necessary if you want to provide output signals to external equipment which is not
referenced to areliable earth ground. Not using isolation in these cases can result in voltage offsets and
equipment damage. Using Isolated outputs eliminates these problems.

Thereis one Isolation card for each output channel (Left, Right, and Total) to be isolated. Each Isolation card
must first be configured to produce your choice of 0-10V or 4-20mA output by placing jumper JP1 in positions
1 and 2 for 0-10V operation, and in positions 2 and 3 for 4-20mA operation.

4mA ADJUSTMENT 20mA ADJUSTMENT ISOLATED OUTPUT
POT POT JUMPERS
0 to 10V output =1to 2
4 to 20mA output = 2t0 3
j hown for 0 to 10V)
D D Ima (jumper s
Am0 20 2
[2) o
=| V= 1

v
Ut

o= VRI 2 FS
S8 za
<@ e (3 2™
23 g
(9] [
=E =8
—e  VR2| _ c _RT2 _RTI__ __ e
=5 ' B C A | QQQ 2
3>, S ——— 5 ————— - =
2 J2 3
(e 0000 e
r o

T  Ruwre RZRSI RN g
————— . L w13 M

Figure 21 - ISOLATED OUTPUT JUMPERS and ADJUSTMENTS
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Then for your Total output, make your connections to J203 on the Power board, positions2 and 1. For
your Right output, make your connectionsto TB1 on the Indicator board, positions5 and 6. For your Left
output, make your connections to TB1 on the Indicator board, positions 1 and 2. See Fig. 22.

POWER SUPPLY BOARD INDICATOR
BOARD |
8
w3 1] 2]s]e]s]6]7]8] 9] N
6 — % RIGHT 0-10VDC
TOTAL — ISOLATED
JJoTAL 5 — Y outpur
ISOLATED OUTPUT 4_
3
Y E— % LEFT 0-10VDC
S ISOLATED
TB1 |1 [ ) outRuT

Figure 22 - ISOLATED OUTPUT CONNECTIONS

5.6 TENSION LIMIT SWITCH (TLS)

Refer to Figures 13 (page 11) and 23 (below) for locations of adjustment pots and switches on the Indicator
board and optional TLSboard. TLSon the T115 can have alow set-point and a high set-point for each of the
Left, Right, and Total values. Thereisaso arelay for each Left, Right, and Total. These relays can be latched
when the low or high set-points have been exceeded. Each relay has a N.O. (normally opened) and N.C.
(normally closed) connection. Use the one best suited to the application.

The relays can be enabled (armed) or disabled (off) by configuring the appropriate jumpers: Left = JP101, Right
= JP103, and Total = JP105. To enable the latching feature, use the appropriate jumpers as show in Fig 23. If
the relay for a channel is disabled, the LED’ s for that channel are also disabled.

~ TLS SETTING JUMPERS (JP107 -113)

ONLY| ONE CHANNEL CAN BE SEEN ON THE METER AT Al TIME, BUT ALL CHANNELS| CAN BE ACFTIVELY MONITORING TENSION
PL.&CE JUMPERON CHANNGL. TO SET  THEN PRESS;SW3 ON FRNT PCB TO SEND SETPOYT TO METER ADJUST THE POT THEN RELEASE SW3

[SJoptor  [eJopros  [Sloeros [Sloprio  [Slopm Sz [Slens™A JUMPER_O;‘”;“’:LSWR S;S\?Af:vm
TLS HI/LO ‘T L’ﬁ;f"ﬁjr" DELAY L0 RIGHT i RIGHT pgi AY Lo TOTAL y TOTAL pgLAY EtEé?RON'CS o
[SCH 8331818 |
and DELAY ﬁ RT102 RTI03 RTI04 RTIDS RT108 RTI09 L) c.
ADJUSTMENT u S P03, o0z, Greios Q1107 Ocm TPIOLT il
POTS e mo#]j i % ::;'
R126 D103
(RT101-109) s JPz wcu LEFT ARM m-
T g ] e ey
— I = .
= g RIGHT JP104— (@
LEFTARMED | ol T BT e, O — TOTAL LATCH
= | —
JUMPERS : LEFT ACTIVATE 1150 L TOTAL ARMED
(JP101, JP102) %‘ J:L Rizk ot 7105 e JUMPERS
' | i e b | (JP105, JP106)
RI31 R145
S b

TP115  TP116

DDD%DE

o7

O Q107 Qs onz 13
COPVR'G"T (C) 200‘ MAD[ IN THE USA 1o:
RIGHT LATCH—— LEFT  RIGHT |TOTAL
RIGHT ARMED RELAYS
JUMPER POSITIONS (JP%QAJPPEES TB101
FOR LEFT, RIGHT, ;
& TOTAL
123 123
o7
LATCHED UNLATCHED
1TO2 2TO3
123 123
(|
ARMED OFF
1TO2 2TO03

Figure 23 - TLS BOARD (Option)
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Adjusting the Low and High limits on Left, Right, and Total TLS circuits

The low and high set-point adjustments are made by pushing a switch (SW2), located on the left side of the
Indicator board (see Fig. 13), and holding the switch in while adjusting the appropriate pot. onthe TLS
board.

Before pushing in SW2 on the Indicator board, move the jumper header off of JP107 (TLS Board) and
place it on the appropriate jumper pins (JP108 thru JP113). The reason for holding in SW2 is to permit the
user to view the actual set-point on the front panel tension meter. This output is directly proportional to the
full scale reading on the meter.

Connections for TLS

Make connections at TB101 on the TLS board as shown in Figure 24 below. Left connectionsarein
positions 1 to 3, Right Connections are in positions 4 to 6, and Total connections arein positions 7 to 9.

N N
Q,§ O S QQQQ QQ’ QJQQ $Q

NN S
2 3 4 5 6 7 8

1B101

O|@D|e

ﬁﬁ)
S
Ol1010]10]10]10]10]0

LEFT
POS 1-3

RIGHT
POS 4-6

TOTAL
POS 7-9

Figure 24 - TENSION LIMIT SWITCH CONNECTIONS
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SECTION 6 OPERATING INSTRUCTIONS

6.1

6.2

6.3

BASIC OPERATION

Once the unit has been installed and electrical connections have been made, turn on the power using the Power
On/Off switch located at the bottom of the enclosure. Wait for five minutes for the unit to warm up and for the
power suppliesto stabilize. If you have not zeroed and calibrated the unit, do so now (refer to section 3). Once
the unit has been zeroed and calibrated, the user can choose which featuresto use. Refer to Section 3,
Cdlibration and Setup to configure the particular feature you wish to use. If any of the features do not seemto
work correctly, refer to Section 7 for troubleshooting hints or call Dover technical service.

OPERATION OF TENSION LIMIT SWITCH (OPTION)

The Tension Limit Switch (TLS) option, allows for High or Low tension conditions, on either Left, Right, or
Total tension channels, to trigger alarm relays . A relay isavailable for the Left, the Right, and the Total alarms.
One of aseries of six front-panel LEDs illuminate when a particular condition is present.

Therelaysin the TI115 can be connected to other equipment, for example, to activate external machinery, trigger
an audible arm, or shut the machine down, at the customer’ s discretion.

The TLS option can be configured to operate in Momentary mode (which means the alarm goes away when the
fault tension condition goes away), or in Latched mode (in which case the alarm persists even after the tension
condition goes away). In Latched mode, the momentary-action TLS RESET switch will reset the relays. In
either mode, the switch will reset the relays for aslong as the switch is pressed. This feature may be helpful
during machine make-ready if the relays are wired to trigger an external condition.

OPERATION OF DUAL CALIBRATION (OPTION)

The Dual Calibration option is used to provide two different switch-sel ectable calibration settings. This can be
helpful to provide better resolution when materials requiring different tensions are to be processed. It can also
be used to select between calibration settingsif your tension transducers are used in alternate web paths. The
Dual Calibration option includes atension meter with two scale ranges, and the higher scale range on top.

To select between the calibration settings, press the alternate-action METER SCALE HI/LO switch. An LED
will show which setting is selected. The selected setting should also correspond with the scale range in use.

18



SECTION 7 CARE AND MAINTENANCE

The TI15 unit requires very little maintenance. If necessary, clean the overlay on the front panel using a
small amount of a gentle solvent like Windex®. Do not use strong petroleum-based solvents - these could
damage the panel material. Do not use large amounts of water.

Monitor the tension meter any time there is no web in the machine. It should read near zero. Periodically (at
least annually) re-calibrate the unit to verify accuracy.
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SECTION 8 TROUBLESHOOTING

8.1 TROUBLESHOOTING PROCEDURE

Following isalist of common troubleshooting problems. Y ou may want to contact DFE Technical Support at
(603) 332-6150 for immediate help, or if necessary, instructions for return for repair.

1. Unableto zero

This may happen If, during zeroing, the output from the transducersis equal to 95% of the full range of the
indicator. (After zeroing, thiswould only alow the indicator to use 5% of the range.) Before zeroing, be
sure the web and any other weights have been removed from the sensor roll.

Inability to zero can also happen if thereisalot of variation in the signals from the transducers while the
tension indicator istrying to zero. This could be caused by some sort of weight or load on the sensor rall,
or by a problem with the transducers or connecting cables. If necessary, check for a hardware problem by
substituting the transducers and cables. Note that you should not be able to zero without transducers
connected. This symptom could also be caused by afaulty power supply.

2. Unableto calibrate

This may happen if the setting for the calibration point is not logical (below the zero point). Attach the
weight as shown in Fig. 10 on page 9 in the calibration section.

Inability to calibrate can also happen if thereisalot of variation in the signals from the transducers while
the True Tension istrying to calibrate. This could be caused by a problem with the transducers or
connecting cables. Do not use stretchy material for your rope. Do not let the weight sway. Do not pass the
rope over any driven or braked rolls, or drag bars.

3. Analog output not working correctly

If you have chosen the 0-10V voltage output, and the voltage is not present, check for a short-circuit or very
low impedance in the circuit to the remote indicator.

If you have chosen 0-20 mA or 4-20mA current-loop output, and the remote indicator does not go through
the full range, check for avery low impedance in the circuit to the remote indicator (1420 option).

4. 1f the LED for power will not light

Check the AC connections to the terminals on the Power PCB of the T115. Check the fuses inside the unit
(SeeFig. 12, F201 and F202). There may also be a problem with the 5V power supply inside the unit.

5. If the Tension Limit Switch is not operating

Check to be sure the operating mode has been set correctly (momentary or latching). Check that the high
and low trip points have been set correctly. The relay for this function may be set up for either normally-
open or hormally-closed action. Check the terminals at the terminal block on the Power PCB. Check to see
if channel is disabled (See Set-up).

20



8.2 TEST POINTS IN THE TI15

[ ]

O

depending on setting
of switch SW202

Figure 25 - POWER BOARD TEST POINTS
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Figure 26 - INDICATOR TEST POINTS

21



TP102 TP106 TP107 TP110 TP111
Left Side Right Side Right Side Total Total
High Low High Low High
TP103 Adjustment Adjustment Adjustment Adjustment Adjustment
Left Side
Low Adjustment
REV
ASY 723-1982 o
TP114 Lldl d LIdlldl d L]ldl]dl d s
Board TP114 @TP102 TP106m mTP107 TP110m aTP111
+15V »a TP103
TP113 10109
Board ‘\ TP108. [ |
Common \-IEH} :l Q D
TP100 1p1osm TP112
| Tl -a TP105 el | = O
eft Side [ ]

Tension input, %i |_| ) E:I DO
0-10V Q
TP115 (TP115 i | D
Board “’.TP.HB % ooaJ ooJ ooJ D

Vo ' ' Nl (D) o
| KI0T K102 KI03
TP116 TP104 TP105 TP108 TP112
Board Left Side  Right Side Right Side Total Tripped
5V Return Tripped  Tension input  Tripped (Activated)
(Activated)  0-10V (Activated)

Figure 27 - TENSION LIMIT SWITCH BOARD TEST POINTS
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SECTION 9

REPLACEMENT PARTS

Listed with Dover Part Numbers

9.1 REPLACEMENT PARTS

Tension meter, analog

Fuses. 115V 0.250A/250V
230V 0.125A/250V

Fuse cover

Ribbon cable, 24 conductor

Ribbon cable, 34 conductor

TLSRelay

Indicator Board

Power Board

TLS Board (TLS option)

Aux Front Board (TL S option)

Digital Meter (Option)

Cable Connector

Instruction Manual

Instruction Manual for Data Recorder

722-1385 (specify scale)
108-0046 SLO-BLO type
108-0045 SLO-BLO type
108-0005

723-1362

723-1313

105-0028

723-1975

723-1324

723-1982

723-1983

723-1423

106-0076

801-1846

801-1890 (option)
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Appendix A:

Circuit Boards

TRANSDUCER EXCITATION VOLTAGE (SW202) Section 2.4, page 7
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AC VOLTAGE SELECTOR (SW201)

Figure 28 - POWER BOARD
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Figure 29 - INDICATOR BOARD
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Figure 30 -TENSION LIMIT SWITCH BOARD

4mA ADJUSTMENT 20mA ADJUSTMENT ISOLATED OUTPUT
POT POT JUMPERS
0 to 10V output =1to 2
4 to 20mA output = 210 3

o

7 N\Z

8661 (D) LHIINAMOD
V'S 9y} Ul 9pop

(jumper shown for 0 to 10V)
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Figure 31 - ISOLATED OUTPUT BOARD
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Figure 32 - DIGITAL METER BOARD
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Figure 33 - COMPUTER INTERFACE (Cl) DATA RECORDER MODULE
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Appendix B:

Electrical Connections

TOTAL OUTPUT *
0-10VDC OR
=10V TO +10V

POWER SUPPLY BOARD

w1 Ta[5 4]

s[o]7]e]o]

TB201 AC | AC

(@)
(Ga)

|

|

REMOTE METER
OUTPUT

0-1mA )

)

GND
1L«

* NO POLARITY IF ISOLATED OUTPUT OPTION IS INSTALLED

H L2

AC LO L1

INDICATOR
BOARD
(s L
e |
s Lo
s [ %
RS
e |
e
e
B1[' |

* NOT RELATIVE TO GROUND |

Figure 34 - STANDARD ELECTRICAL CONNECTIONS

NI

SEE FIG. 2 FOR LOCATION
OF DATA CONNECTOR

RS-232
Serial
Port

P/N 721-2051 DATA RECORDER
Model DI-194RS

SEEEEIE
1 2 3 4 5
PIRIPIE s v s~
>
J201 FFFFSTPPLS
N.C. \_ )
N.C. SHSISISISIHSASIS,
N.C.
N.C. USE A SERIAL CABLE
GND WITH FEMALE CONNECTOR
L BTXD ON THE TI15 END « COMMON FOR ALL INPUTS
/BTxD CUSTOMER INPUT 0—10VDC
BRxD ORANGE  TOTAL TENSION 0—10V
RED RIGHT TENSION 0—10V
BRxD
BROWN LEFT TENSION 0—10V

*

RIGHT METER
OUTPUT
0-1mA

RIGHT 0-10V
OUTPUT *

LEFT METER
OUTPUT
0-1mA

LEFT 0-10V
OUTPUT *

F ISOLATED OUTPUT OPTION IS INSTALLED

EVENT TRIGGER SWITCHES
Customer supplied either as a
relay contact or a plain switch.

CONNECT TO TB1
Positions 1& 2, 5 & 6
Leave disconnected until
tension is calibrated

YELLOW, GREEN, AND BLUE WIRES TOGETHER
ALL WIRES WITH COLOR DENOTED ARE PART OF DFE SUPPLIED RIBBON CABLE

Figure 35 - COMPUTER INTERFACE (Cl) DATA RECORDER CONNECTIONS
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TLS SETTING JUMPERS

ONL'
PL$CE JUMPERZON CHANNR

ONE CHANNEL CAN BE SEEN ON THE METER AT
TO SET  THEN PRES! RON

TIME, BUT ALL CHANNELS| CAN BE ACHTIVELY MONITORING TENSION
3 ADJUST THE POT THEN RELEASE SW3

PLACE JUMPER ON J107 FOR STORAGE

JP107 P13 bOVER
Jor Lo LEFT w LEFT peLAY Lo RIGHT i RIGHT peLAY Lo TOTAL i TOTAL pLAY FLEXD
O ELECTRONCS O
e S peaszt-0asel 4 | N
23 RI146
2 T P1O30, |:|wmm Brews Q1107 Om PO rpn is) R N w0 o
W R I e = ey
k128 0103 \6 & \g;‘ q§$ é“@ RO R106 R
e JPIOZ-LATCH LEFT ARM RT E!EE 27 3 4 5 & 7 8 90 g g
Tgm;:: | l) | :3‘ s 20 g eole|e|e|le|o|o g " R
11 s [co 9]
[m] E g RIGHTJP10¢ ‘ ARMED
i, g olo[ololo[o[ololo gg;k; e 1),
2 O =] R150 IZ p ut03
A28 LEFT ACTIVATE fres P2 D
% J:L Ri23 TP105 CIR10S Yo w o oM 2 ci03
Ri24 (1)) Ri48 2 5
R103 R120 :E: Rits ¢ ¢ :] %’ O
D101 Ri2! Ril4 RIND o7
R131 R145 - D105 Q
33 R137
TP1ISTP116 Uo7 R138 g:’
ve]oleleww, ood || wod [P =
O 06 Q07 o qme RI51 O
COPYRIGHT (¢} 2004 MADE IN THE USA {07 03
RIGHT TOTAL
RELAYS '—TB101 - CUSTOMER
l CONNECTIONS
—i\ “ “ —\ “—
CONTACT RATINGS
175VDC/0.25 AMPS
wor[1]2]s]«]s]6[7]s]s]
LEFT N.C.
LEFT _COMMON
LEFT N.O.
CONTACT CONDITION
RIGHT N.C. SHOWN WITH TLS OFF
RIGHT COMMON OR NOT TRIPPED
RIGHT N.O.
TOTAL N.C
TOTAL COMMON
TOTAL N.O.

Figure 36 - TENSION LIMIT SWITCH RELAY CONNECTIONS
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Appendix C: Jumper & Switch Settings

H [1-0451 [OJREV [ASY 723-1975 | JREV [SCH 833-1808 [ JREV o[ ]
I MODEL TI15 o]
JOVER FLEXO ELECTRONICS, INC.
® \IGHT (C) 2005 — (DD
MADE IN THE U.S.A. Q/LZE o]
= o
o]
o] a0
o[ ]
JP6 AND JP7;
USE PINS 1 - 2
FOR HIGH GAIN
B e rR, s | #81[ET) «—————— HIGH/LOW GAIN
FOR LOV GAN - JUMPERS (JP6, JP7)
= Pins 1 & 2 = HIGH (STD)
1.»:- /D/ Pins 2 & 3 = LOW (XR)
o 1 /
1= I3
I ol

OUTPUT SELECT

JUMPERS (JP1, JP2, JP3)

Pins 1 & 2 = TOTAL or 0-10Vdc

Pins 2 & 3 = DIFFERENTIAL
or-10V to +10V

See Section 4.3.1

51—

5]

— U
N

——
e (e e

P | fe—r—

DUAL CAL JUMPERS (JP4, JP5)

Pins 1 & 2 soldered = Default, No Dual Cal,
Pins 2 & 3 cut or missing = Dual Cal installed
See Section 4.3.3

Figure 37 - INDICATOR BOARD JUMPERS

REV

ASY 723-1982

] A ACd a4 Cda g puwsm ©

1P10g =IO LATCH LEFT ARM RIE

- LATCHETR) m 5
LEFT LATCH —— | b ] RiGHT JPiod O i TOTAL LATCH
LEFT ARMED T CATCH TOTAL ARMED

JUMPERS LEFT ACTIVATE LJ JUMPERS
(JP101, JP102) I%diT J:L ] b ] O (JP105, JP106)

b —
O
A | oo [1] o ] od | ;

o
K101 K102 K103
RIGHT LATCH
RIGHT ARMED JUMPER POSITIONS
JUMPERS FOR LEFT, RIGHT,
(JP103, JP104) & TOTAL
123 123
=l
LATCHED UNLATCHED
1TO2 2703
123 123
ol
ARMED OFF
1TO2 2703

See Section 4.3.5

Figure 38 - TENSION LIMIT SWITCH BOARD JUMPERS

29



ISOLATED OUTPUT JUMPER

Pins 1 & 2 = 0 to 10V output (shown)
Pins 2 & 3 = 4 to 20mA output

:

T 70y
o

D D
o< VRI U1::|
S8
_<\‘D
9 =
22\
@ VR2| _ _ _ _
oS U1
w
o>
2
PD6PDS
/A B _ _
C1

U2

Py

(]

= = 1
2 gg
>
°|38%
5g
L0000 %
e | 3
J2 DI R12 RI7 S
5

Figure 39 - ISOLATED OUTPUT BOARD JUMPERS (See Section 4.3.4)

* Use this range only if you really need the decimal point.

Q901 c901 €902
amysl 2 COPYRIGHT (C) 1994
LN = T 1
Tree | DOVER FLEXO
NS,
Se& MADE IN U.S.A.
P 7 LD905 R906
22z DS902 DS903 DS904 [ R904
T T ] R9
C — U803
S901 =}
00000000 FS
o~
+H B
S902 %qws Tz
00000000 04
+
w o
LSB g 8 MSB c90
+
R913 U905|_L|3904
L ng 0905 UQO :I ™ 902
3 n 3
2 ©O) 0 © 2
1 b9 1
€909 __U908[] 3 TP903
0| rreotr | 3 —| R908 3 ,—]—|_|—|»Tm_|c91z TP904
—{ R0
5| P90 _[Rorr | —LRWJ—CWO
AL ADJ P902 | cott TP905 @
S901 S902
RANGES: 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8 B
olioiziciciziciciiicicizicicizizin D-gg\‘fv'ﬁlERpos'T'ON
0-9.9 | HHHAHHHHEEIIHFHAHEAH
U Lo Lo | | 1 Lo o] Le] L =NA
OPEN OPEN |:|
12 3 4 5 6 7 8|[1 2 3 4 5 6 7 8
o o o o o o o o o o o
0-9 |HHHAHHHAHEIIHEEHEHH
0 Lo 0 Lo | | ) L] Lo ]
OPEN OPEN
1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
oizioicisiciciziiicicicicizizizim
0-999  |HHHHHHHEHIIFHEHEHHHH
0 Lo o Lo e f ] L] L] Lo ]
OPEN OPEN
1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
sioioiziciciziciiicicicizizizinin
0-9999 |HHHHHHHHIIFEEHAHHHH
Lo L e Lo I Lo | | 1 ] ) o L] o] Lo ]
OPEN OPEN

Otherwise, use the 0-99 range settings

Figure 40 - DIGITAL METER BOARD SWITCHES (See Section 4.3.5)
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Appendix D: Transducer Electrical Connections

MODELS C, RS, THN, AND UPB TRANSDUCERS

THE TENSION (T) AND COMPRESSION (C) STRAIN GAGES
ARE CONNECTED IN A BRIDGE CONFIGURATION. AS THE
BEAMS BEND SLIGHTLY UNDER WEB TENSION, THE GAGE
RESISTANCES CHANGE PRODUCING AN OUTPUT SIGNAL
WHICH IS DIRECTLY PROPORTIONAL TO THE WEB TENSION.

i TRANSDUCER SIGNAL (+)

I
I
I
\ - EXCITATION . |
| + EXCITATION |
I
| TRANSDUCER SIGNAL () — |
l : ELECTRICAL
"""""""""""""" i "/—CONNECTORS
AlB|C C[BIA
| |
L
WHITE (-) A A WHITE (+)
vnBLACK () B B BLACK ()
[h FORCE =l
T
[ e
IIII——III |_|||———I|||
Ll 1 11 1 SENSING SENSING |4 1
BEAM BEAM
EHLJH_J L_HL__lHi
LHI-C - =t
RED (- RED (+
AW ©) c c M)
LEFT TRANSDUCER RIGHT TRANSDUCER

Figure 41 - MODELS C, RS, & UPB TRANSDUCER WIRING
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TENSION ROLL (TR) AND NARROW WEB (NWI) TRANSDUCERS

The tension (T) and compression (C) strain gages
are connected in a bridge configuration. As the
beams bend slightly under web tension, the gage
resistances change producing an output signal
which is directly proportional to the web tension.

FORCE

| TRANSDUCER SIGNAL (-)
| - EXCITATION

I+ EXCITATION

1
; TRANSDUCER SIGNAL (+)

e

|

ELECTRICAL |
CONNECTOR ON |
CONTROLLER |3
OR INDICATOR | E
19 |
| =z |
| P4
18
| &y
== |
| Z0 ElB|c|A]
SENSING BEAMS
ELECTRICAL
h~ R AR 11+ 1 o
i—_“—
i i B —— ==
I | | | | | NI |
L‘_{I_g L _ _ _Jl L1l ._Jl
, T L_____I':“ L _ i
W Wik
o SHAFT C
D
GREEN (+)
BROWN (+) F
BLUE (-) E
BLACK (+) B
RED (-) C
WHITE (=) A

Figure 42 - TR & NWI TRANSDUCER WIRING
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Appendix E:

Typical Tensions for Various Materials

TYPICAL TENSIONS FOR WEB MATERIALS
ACETATE 0.5 Ib. per mil per inch of width
FOIL Aluminum 0.5 Ib. per mil per inch of width
Copper 0.5 Ib. "
CELLOPHANE 0.75 Ib. per mil per inch of width
NYLON 0.25 Ib. per mil per inch of width
PAPER 15Ib* 0.4 Ib. per inch of width
201b 0.5 1b. "
301b 0.751b. "
40 1b 1.251b."
60 Ib 2.0 1lb. "
80 Ib 3.01b. "
100 Ib 4.0 Ib. "
* pbased on 3000 sq. ft. ream
PAPERBOARD 8pt 3.0 Ib. per inch of width
12pt 4.0 Ib. "
15pt 45 Ib. "
20pt 5.51b. "
25pt 6.5 |b. "
30pt 8.0 Ib. "
POLYETHYLENE 0.12 Ib. per mil per inch of width
POLYESTER (Mylar) 0.75 Ib. per mil per inch of width
POLYPROPYLENE 0.25 Ib. per mil per inch of width
POLYSTYRENE 1.0 Ib. per mil per inch of width
RUBBER GAUGE AT 25% STRETCH AT 50% STRETCH
10 mil 1.75 3.68
12 mil 1.10 2.03
16.5 mil 4.09 8.17
26 mil 2.47 4.97
SARAN 0.15 Ib per mil per inch of width
STEEL GAUGE - INS UNWIND-PSI REWIND-PSI
0.001 - 0.005 1000 4000
0.006 - 0.025 850 3500
0.026 - 0.040 750 3000
0.041 - 0.055 650 2600
0.058 - 0.070 550 2200
0.071 - 0.090 450 1800
0.091-0.120 450 1400
0.121 - 0.140 400 1200
0.141 - 0.165 400 1000
0.166 - 0.200 400 900
0.201 - 0.275 400 800
0.276 - 0.380 300 700
VINYL 0.05 Ib. per mil per inch of width
*** For laminated webs, sum the tension for the individual webs and add 0.1 Ib per inch of width.
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TERMS AND CONDITIONS OF SALE AND SHIPMENT

1. THE COMPANY

Dover Flexo Electronics, Inc. is hereinafter referred to as the
Company.

5/1/00

2. CONFLICTING OR MODIFYING TERMS

No modification of, additions to or conflicting provisions to these terms
and conditions of sale and shipment, whether oral or written, incorpo-
rated into Buyer's order or other communications are binding upon the
Company unless specifically agreed to by the Company in writing and
signed by an officer of the Company. Failure of the Company to object
to such additions, conflicts or modifications shall not be construed as
a waiver of these terms and conditions nor an acceptance of any such
provisions.

3. GOVERNING LAW

This contract shall be governed by and construed according to the
laws of the state of New Hampshire, U.S.A. The parties agree that
any and all legal proceedings pursuant to this contract shall take place
under the jurisdiction of the courts of the State of New Hampshire in
the judicial district of Strafford County.

4. PENALTY CLAUSES

Penalty clauses of any kind contained in orders, agreements or any
other type of communication are not binding on the Company unless
agreed to by an officer of the Company in writing.

5. WARRANTY

Dover Flexo Electronics, Inc. warrants its' products to be free of
defects in material and workmanship for five years from date of
original shipment. Warranty is valid on products purchased on or
after April 2, 1999. During the warranty period the Company will
repair or replace defective products free of charge if such products
are returned with all shipping charges prepaid and if, upon examina-
tion, the product is shown to be defective. This warranty shall not
apply to products damaged by abuse, neglect, accident, modification,
alteration or mis-use. Normal wear is not warranteed. All repairs and
replacements under the provisions of this warranty shall be made at
Dover Flexo Electronics or at an authorized repair facility. The
Company shall not be liable for expenses incurred to repair or replace
defective products at any other location or by unauthorized persons or
agents. This warranty contains all of the obligations and warranties of
the Company. There are no other warranties, either expressed or
implied. No warranty is given regarding merchantability or suitability
for any particular purpose. The Company shall not be liable in either
equity or law for consequential damages, losses or expenses incurred
by use of or inability to use its' products or for claims arising from
same. No warranty is given for products of other manufacturers even
though the Company may provide these products with its' own or by
themselves. The provisions of this warranty can not be changed in
any way by any agent or employee of the Company. Notice of defects
must be received within the warranty period or the warranty is void.

6. PAYMENTS

Standard terms of credit are net 30 days from date of shipment,
providing satisfactory credit is established with the Company.
Amounts past due are subject to a service charge of 1.5% per month
or portion thereof or 18% per annum. The Company reserves the right
to submit any unpaid late invoices to a third party for collection and
Buyer shall pay all reasonable costs of such collection in addition to
the invoice amount. All quoted prices and payments shall be in U.S.
Dollars.

If the Company judges that the financial condition or payment
practices of the Buyer does not justify shipment under the standard
terms or the terms originally specified, the Company may require full
or partial payment in advance or upon delivery. The Company re-
serves the right to make collection on any terms approved in writing
by the Company's Finance Department. Each shipment shall be
considered a separate and independent transaction and payment

therefore shall be made accordingly. If the work covered by the
purchase order is delayed by the Buyer, upon demand by Company
payments shall be made on the purchase price based upon
percentage of completion.

7. TAXES

Any tax, duty, custom, fee or any other charge of any nature
whatsoever imposed by any governmental authority on or measured
by any transaction between the Company and the Buyer shall be paid
by the Buyer in addition to the prices quoted or invoiced.

8. RETURNS

Written authorization must be obtained from the Company's factory
before returning any material for which the Buyer expects credit, ex-
change, or repairs under the Warranty. Returned material (except ex-
changes or repairs under the Warranty) shall be subject to a minimum
re-stocking charge of 15%. Non-standard material or other material
provided specially to the Buyer's specification shall not be returnable
for any reason. All material returned, for whatever reason, shall be
sent with all freight charges prepaid by the Buyer.

9. SHIPPING METHOD AND CHARGES

All prices quoted are F.O.B. the Company's factory. The Company
shall select the freight carrier, method and routing. Shipping charges
are prepaid and added to the invoice of Buyers with approved credit,
however the Company reserves the right to ship freight-collect if it
prefers. Shipping charges will include a charge for packaging.
Company will pay standard ground freight charges for items being
returned to Buyer which are repaired or replaced under the Warranty.

10. CANCELLATION, CHANGES, RESCHEDULING

Buyer shall reimburse Company for costs incurred for any item on
order with the Company which is canceled by the Buyer. Costs shall
be determined by common and accepted accounting practices.

A one-time hold on any item ordered from the Company shall be
allowed for a maximum of 30 days. After 30 days, or upon notice of a
second hold, Company shall have the right to cancel the order and
issue the appropriate cancellation charges which shall be paid by
Buyer. Items held for the Buyer shall be at the risk and expense of the
Buyer unless otherwise agreed upon in writing. Company reserves the
right to dispose of canceled material as it sees fit without any
obligation to Buyer.

If Buyer makes, or causes to make, any change to an order the
Company reserves the right to change the price accordingly.

11. PRICES
Prices published in price lists, catalogs or elsewhere are subject to

change without notice and without obligation. Written quoted prices
are valid for thirty days only.

12. EXPORT SHIPMENTS

Payment for shipments to countries other than the U.S.A. and Canada
or to authorized distributors shall be secured by cash in advance or an
irrevocable credit instrument approved by an officer of the Company.
An additional charge of 10% will apply to any letter of credit. There will
be an extra charge for packaging and documentation.

13. CONDITION OF EQUIPMENT

Buyer shall keep products in good repair and shall be responsible for
same until the full purchase price has been paid.

14. OWNERSHIP

Products sold are to remain the property of the Company until full
payment of the purchase price is made.
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