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VESSEL

Screw Counter Instruction Manual
No. VSC-01

Thank you very much for choosing the Vessel Electric Screw Driver.
Read this instruction manual thoroughly before starting to use the product.

After reading, keep the instruction manual around so the operators can refer the content whenever
necessary.

Table Of Contents .For Safe Use ............................. P2
-Product Features ........................ P6
mProduction Specifications ------------- P.7
-lnsta"ation ................................ P‘] 1
lOperatIOI’l ................................. P’]2
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mProcedures in Abnormal Conditions P.15
mWarranty Certificate «---------ooeeeeeee P.16



H For Safe Use

Safety Precautions

e Read this section, “Safety Precautions,” thoroughly before starting to use the product, and handle the
product correctly.

e Precautions are classified into following two categories according to the degrees of danger.

A WARNING Conditions where incorrect handling may lead to death or serious injury

Conditions where incorrect handling may lead to moderate injury or propert
/\ cAuTION g may Ty or property

damage
A This symbol indicates “Warning and Caution.”
® This symbol indicates “Prohibition” of actions.
‘ This symbol indicates mandatory required actions.

/\ WARNING

Do not use the product where water, oil, or solvent may be poured or in a place

© ponoTtwer °"° > Procu ;
with high humidity. Risk of electric shock or product breakdown.

Do not use the product with specifications other than those specified in the

® PROHIBITED Specifications section. Risk of fire or electric shock.

Do not use the product in an environment with an abrupt temperature change or

® PROHIBITED
dew condensation. Risk of product breakdown.

Do not install, use, or conduct maintenance of the product unless the contents

® PROHIBITED of this manual are fully understood.

Be sure to store this manual near the product so the operators can refer to the

@ REMEMBER ,
contents easily.

A Warning
1) Do not connect this product to an electric screwdriver other than VESSEL's VE Series models. Failure to
observe this could lead to accidents.

2) Always keep the workplace clean. An untidy workplace or work table may lead to an accident.

3) Consider the surrounding conditions of the workplace.
* Avoid using the product in places where it is hot, highly humid, the product is exposed to direct
sunlight, and there are dirt or dusts.
* Keep the workplace at a constant temperature (approx. 20°C) as much as possible for use.
* Keep the workplace sufficiently bright.
* Do not use or charge the product in an environment where flammable liquid or gas exists.

2



M For Safe Use

4) Keep children away from the product. Do not allow anyone other than the operator to approach the
workplace.

5) Handle the cord gently. Do not carry the product with the cord, or pull on the cord to disconnect the
product from an outlet or connector.

6) Inspect the product whether there is any damaged section.
* Before using the product, thoroughly inspect that it is not damaged, and check that it successfully
works and fulfills prescribed functions.
* For use, check if there is anything wrong in all sections that make an effect.

7) Ask repair of your dealer.
* Do not remodel the product.
* When repairing, be sure to contact the dealer at which you purchased the product. Repair by a person
with insufficient knowledge or skills may not only lead to an accident or injury, but not provide
competent performance.

8) Do not disassemble the product, or apply strong impact or vibration on it. This product is a precision
device. It must not be disassembled. Damage from excessive impact or vibration could prevent the
required performance from being attained, and could lead to accidents or injuries.

9) Always turn the power of all devices off before connecting this product with an external device. There
is a risk of electric shock or device damage.

10) If a situation other than those described in the instruction manual occurs, stop using immediately and
contact Vessel.

ACaution

1) Store the product properly when not in use. Store in a dry place with a lock or in a dry and high place that
is out of the reach of children. Always use the provided product packaging when transporting the product.
2) Wear appropriate clothes when operating. Do not wear loose clothes or accessories such as a necklace.
These may get caught in rotating sections.
3) Do not operate in an inappropriate posture. Always keep your foot firm on the ground, and maintain
your balance.
4) Always pay close attention when using this product.
* When using this product, operate it very carefully while paying full attention to the handling method,
operating method, surrounding conditions, etc.
* Do not use this product when fatigued.
(These precautions are common to VESSEL products, and may not apply to all products.)



* Product Features / Specifications

Overview
Connecting this product between the DC type VE series electric screwdriver and a dedicated controller
can add the counter and slow-start functions. (Excluding VE-1500 and VE-2000)

Features
* Power switch

The counter function can be stopped, and only the power can be supplied to the electric screwdriver for
operation.

* Counter function
Count : The number of screws tightened is counted up or down, and the remaining quantity for further
screws is displayed.
POKA YOKE (careless mistake prevention) : When the set number of screws has been tightened, the
operator is notified with an alarm sound and light as completion.
Final tightening : Tightened screws can be firmly re-tightened.
Tightening fault : Insufficient tightening or an incorrect screw can be notified with an alarm sound and light.

* Screw tightening upper limit/lower limit time setting function
Differences in the screw length (error in length) can be judged.

* Slow-start function
This function can be set to rotate at a low speed at the start of tightening, and then return to a normal speed.
This function is effective for precision small screws, resin tapping, etc.

* External signal input/output
The product can work with an external device to manage the screw tightening process.

Example:
- Working with an alarm lamp or three-color tower lamp can confirm the screw tightening OK, NG
or OK ALL state with the lamps.
- When it works with a speaker or buzzer, the counter operation volume can be adjusted.
- When it works with a sensor and the presence of a workpiece is recognized, the operation of the
electric screwdriver can be controlled.
- When it works with the PLC, this product can be coordinated with various external devices.



B Product Features / Specifications

Specifications
Input (controller) VCT-20, 30, 45
Output VCT-20 HI: 12VDC, LO: 9vDC
VCT-30 HI: 32VDC, LO: 24vDC
VCT-45 HI: 32VDC, LO: 24VDC
Channel 5 channels
Number of counts 1to 99

Counting method

Count up / count down (changeable)

Auto-reset time

0.0 to 9.9 seconds

Slow-start setting time

0.0 to 9.9 seconds

Speed at slow-start

30, 35, 40, 45, 50, 60, 65, 70, 80, 85% (10-step)

Screw tightening time
(upper limit time)

0.01 to 9.90 seconds

Screw tightening time
(lower limit time)

0.01 to 9.90 seconds

Connector Dedicated connector (open collector: 7 contacts)
Dimensions 150x65%x32 mm
Weight 180g

Working temperature /
humidity

0 to 40°C/ 10 to 80%RH

Accessories

Instruction manual (this manual), terminal block

Supported models

VE-1500EPA, VE-2000EPA, VE-3000,
VE-4000, VE-4000P, VE-4500, VE-4500P




B Name of Each Part

Dimensional drawing / Name of each part

6-Pin female connecter
o
n
-
6-pin male connecter
LCD display
OK lamp Up key
NG lamp E i Power lamp
‘e
L] Initialize key
= o
= 1o}
VEssEL T8
Power or Reset key Down key ©
Y01 —
Mode selection/ e commm
Enter key Jo=————"
TTETEY et
nn;:’v' i ® ®
Extemal input 25
output terminal DIP switches

*1: The substrate can be damaged if fixed with a screw that is 12mm or longer.
Connection method

For VE-1500EPA and VE-2000EPA Series

VESSEL

e @ D 2

3P/6P conversion code
5 \\
VCT-20 o

VESSEL

VE-1500EPA, VE-2000EPA

* The 3P6P converter cord is provided with the VE-1500EPA and VE-2000EPA unit.




B Name of Each Part

For VE-3000 Series:

<
|
= @

VCT-30
VE-3000
For VE-4000 and VE-4500 Series:

< iCD
[l

g% _
= oLe]
VCT-45

VE-4000(P), 4500(P)

Refer to the above illustrations and connect each device correctly.
A Before connecting, confirm that the combination of electric screwdriver and controller used is
correct.
A Connection with and/or use of an incorrect combination of device could cause the electric
screwdriver to generate heat and smoke, the device to fail, or the operator to get injured.



B Description of Functions

Description of key (button) functions

Power: When the power is turned ON, the POWER lamp is lighted, and
Power / the Screw Counter starts to function.
Reset RESET: When held down for three seconds, the count of screws is reset
to 0.
Mode: Changes to the setting mode when the key is held down for five
woDE] Mode seconds.
«d selection / The function menu changes in order when pressed several times.
Enter Enter:  When DIP switch SW3 is ON, this key functions as the
confirmation key (Enter).
@ U Sets the channel. The channel number increases by one, each time the
P key is pressed.
@ Down Sets the channel. The channel number decreases by one, each time the
key is pressed.
The alarm sound can be set.
@ U Display OK NG OK ALL
P +
- Down 7 ] ON ON ON
(Press 7 F] OFF ON OFF
@ simultaneously) m OFF ON ON
£ £ ON OFF ON
° If the system is unstable, etc., use this to reset the product to the factory
Initialize defaults.
INITIALIZE * The alarm sounds four times when the settings are initialized.
A
Mode select/ m : Locks the function button.
+ Enter
MODE/ (Press m ) .
simultaneously) : Unlocks the function button.

Types of alarm sounds

1
2.
3.

Short beep (once): The torque-up time is correct.

Long beep: The cycle end (OK ALL) is notified with a beep sound and a signal.

Beep, beep, beep (3 times): The alarm sounds when the time of tightening a screw is less than the lower limit
time.

* If the torque-up state arises earlier than the set time, it may be because of thread galling and/or others.
Beep, beep, beep, beep... (4 times or more): The alarm sounds when the upper limit time is exceeded.

*If the torque up state does not arise even after the set time passes, it may be because of an over-torque state
and/or others.

Long beep, beep, beep, beep, beep ... (5 times or more): With the workpiece detection sensor, the alarm
outputs when the workpiece is removed during the process.

* Return the workpiece to the work position, or pass it through the gate again to reset the alarm.

8



Basic setting
Hold down the Mode key [ ] for five seconds to shift to the setting mode

Each time the Mode key [

(The item is displayed only while the key is held down.
The UP/DOWN keys [@E ] can change the setting value.
* To set a value of 2-digit decimal places (1/100 something of a second), press the RESET key (@ 1and change the display.
When the RESET key [@ ] is pressed again, the display returns to the previous one.
* The final tightening setting is disabled when the slow start function is set.

B Setting

] is pushed in order, setting items change accordingly.

Display

Description

Setting range Default

Channel [ Channel ]
The settings for five types of screws maximum can be saved.

m~m

Screw Count [ Screw Count ]
Set the number of screws to be tightened by the same screw.
[Unit: piece]

m~m

Signal output time, OK ALL sound time[ Signal Output Time ]
Set the time that it takes for the count to be automatically reset after
tightening (at OK ALL).  [Unit: Second]

Slow start setting time [ Slow Start Time ]
The speed at the start of screw tightening can be reduced.  [Unit:
Second]

m~m

Revolution setting for slow start [ Slow Start Revolution ]
The revolution setting is as shown below.

Display
%

[ ] is displayed when the Slow start setting time is 0.

m‘\'m

Screw tightening upper limit time [ High Time ]
An error occurs if the screw tightening time exceeds this setting.  [Unit:
Second]

Screw tightening lower limit time [ Low Time ]
An error occurs if the screw tightening time is less than this setting. ~ [Unit:
Second]

7 0

Final tightening setting (time) [ Count Cancel |
After the screw is tightened, counts and errors within the set time are
disabled.  [Unit: Second]

A - A

An error occurs if the final tightening time upper limit is larger than
the lower limit.




Bl Setting

DIP switches
The counter function can be changed with the combination of DIP switches.

ON
OFF
Extemal input DIP switches
output terminal
SW No. | Mode When OFF When ON
Swi Count mode selection Count down Count up
SwW2 Sensor switch availability No Yes
SW3 Counter reset selection Automatically zero Manual reset
Sw4 Number of external sensors used 1 sensor 2 sensors
SW5 Automatic measurement of screw tightening OFF ON
time
SW6 Channel interlock setting No Yes

Automatic measurement of screw tightening time
When "DIP switch (SW) 5" is ON, the screw tightening time can be automatically measured.

1. When the MODE key [ ]is pressed five times, [ m ] appears, and the "Screw Tightening Time" can be
measured.

2. Prepare the workpiece and screw with which the screw tightening time should be set, and carry out the actual screw
tightening process.
When a screw is tightened, the measured time appears on the display. This is the actual screw tightening time.

3. Then, turn the DIP switch 5 OFF. The actual screw tightening time is saved as the screw tightening upper limit time

(A

4. As shown in the figure below, the screw tightening time is not constant, and varies several percent up and down
from this screw tightening time which has been saved by the above procedure. Thus, be sure to include the error
range (upper and lower than the actual screw tightening time) so that alarms are not emitted frequently.

1.1s * Upper limit
o | e 'y s 1
1.0s Ld Screw tightening time
® @
[ ] ‘
o
09s Lower limit

1 2 3 45 6 7 8 9 10
* Refer to page 9 for details on setting the "screw tightening upper limit/lower limit time".
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B Setting

Channel interlock function

When "DIP switch (SW) 6" is turned ON, all channels from 1 to 5 will be interlocked.

If the tightening torgue is common among screws, the maximum 5 types of screws can be controlled
with the counter simultaneously by interlocking these channel settings.

1. Turn DIP switch (SW) 6 ON.
2. [ m ] appear on the display. [ m ] refers to channel 1 in channels interlocking.

* For example, when the channels 1, 2, and 3 should be activated, set zero on [ m ]of [ m ] so that
the channel 4 and subsequent ones are not interlocked.

External input/output

By using the external input/output terminal, the screw tightening process can be controlled in
combination with the programmable logic controller (PLC), workpiece detection sensor, and gate
sensor.

Circuit diagram

! 1
I |
i Output{OK ALL) VSC-01
1 : :
1
, Oulput(iNG) !
I > 1
1 - |
. Oulput{OK) = !
> Q |
1 1
. Photo Goupler External Input/Output Terminals |
- I
CNnumbers @ @ @ @ ® @® @
The power capacity of the external devices depends g E E
on the controller which is used together, v+ V- COM o| 9| &
Controller and Output Voltage (V) |Current (mA)
VCT20, Low DC av S50mA
VCT-20, High DC 12v 50mA
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Bl Setting

Input(output Name Input/ Function Input/output Remarks
Terminal No. output signal type
Note that the output varies
oNL v+ | output Power supply for JWL according to the type of
external device oFF connected controller and the
revolution setting.
. . ON (Sync. with LED) Open collector output
CN2 OK | Output Asignalis OL,JtPUt for MZXimum capacity':j 80V / 50mA
each screw tightened. — Recommended: 5 to 24V /10mA
A signal is output when ON (Sync. with LED) Open collector output
CN3 NG | Output | a tightening error Maximum capacity: 80V / 50mA
oceurs. e Recommended: 5 to 24V / 10mA
A signal is output when
oK the work for a series of ,—'—\ON e Opeh collector output
N4 ALL Output process that has been oFF Maximum capacity: 0V /50mA
set is completed. Recommended: 5to 24V /10mA
This is the common terminal
Common for a negative (-) side used
N> coM GND ) ) with an ?axternal device such as
the input/output COM.
The External sensor signal selection: with the DIP
switches allocated on the rear side of the body, it is No-voltage contact input
possible to activate the Workpiece sensor
detection or Gate sensor detection.
CN6  |GATE | Input | A)Workpiece sensor ,—P—‘ON leevel pnt The workpiece detection is
detection OFF received as a level input signal.
B) Gate sensor on on The start and end of the process
. is received as a pulse input
detection oFF signal.
External reset input on The coultwt signal etc. for one
CN7 CLR Input . process is reset, and the device
signal 2T returns to the start standby state.

Working with workpiece detection switch (Number of switch: 1, level signal)

1

N

w

Turn OFF the power of Screw Counter (hold the POWER/RESET key down for five seconds), before
starting. Correctly connect the external switch to the provided terminal block, and insert the terminal
block into the output/input terminal on the base.

. Confirm that the DIP switch SW2 is ON and that SW4 is OFF. Set the workpiece at the designated

position, turn the screw counter power ON, and start the process.

. If the workpiece leaves the work position during the process, the Screw Counter issues a warning with

an alarm sound and a signal.
The alarm sound stops when the workpiece is returned to the correct work position, and the state
returns to the pre-error state.

When the set number of screws have been tightened, the OK ALL (work end) signal is output. Remove
the workpiece from the work position, set a new workpiece, and start the screw tightening process.

12



B Setting

Working with the gate switch (Number of switches: 2, pulse signal)
1. Turn OFF the power of the Screw Counter before starting. Correctly connect the external switch to the
provided terminal block, and insert the terminal block into the output/input terminal on the base.

2. Confirm that DIP switch SW2 is ON, and that SW4 is also ON.
3. Set the workpiece at the designated position, turn ON the power of the Screw Counter, and start the
process.
* An error occurs if the workpiece passes through the gate after the power is turned ON.
4. If the workpiece passes through the gate during the process, the Screw Counter issues a warning with
an alarm sound and signal. The alarm sound stops when the workpiece passes through the gate again

during the work, and the state returns to the pre-error state.

5. When the set numbers of screws have been tightened, the OK ALL (work end) signal is output. The
electric screwdriver does not operate until the completed workpiece passes through the end gate.

6. Pass a new workpiece through the gate, and start the screw tightening process.

DIP switch combinations (Work control using sensors, and displays)

SW2 | SW3 | sw4 | Display

ON | OFF | OFF Controls the start of process with one sensor, when automatically resetting the

count.

ON | OFF | ON Controls the start of process with two sensors, when automatically resetting the count.

OFF | ON | OFF When not using a sensor and manually resetting the count.

ON | ON | OFF Controls the start of process with one sensor, when manually resetting the count.

ON | ON | ON Controls the start of process with two sensors, when manually resetting the count.

When reset signal is input.

Error

* Press (MODE SELECT/ENTER) to reset the count manually.

Operation during reverse rotation

If you use the electric screwdriver for the reverse rotation (the screw is loosened) during the count, the
count will decrement by one.

* If tightening has failed, use this convenient function to tighten the screw again.
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B Maintenance and Inspection

/\ cAuTION

Do not disassemble the product.

© ProOHBITED ~ _ N
Risk of electric shock, product breakdown, and injury.

Do not wipe the product by using detergent or solvent.

© PrROHBITED = : ,
Risk of cracking, electric shock, or product breakdown.

Do not pour water on the product.

© PROHBITED = \
Risk of electric shock or product breakdown.

The controller has no section in which the user can conduct maintenance.
This product utilizes a reinforced plastic cover. Therefore, when wiping the surface of the product, do not use a
chemical such as acetone, benzene, thinner, ketone, ether, or other similar chemicals.

W Storage

/\ cAuTION

Do not store the product in the following locations. Risk of product breakdown.
Where a marked vibration or shock is applied to the main body
A place that is hot and highly humid beyond the range of the specifications
Where dew condensation occurs
® PROHIBITED Where an a.brupt Ferr?;.)erature charfge oc‘tcurs
Where the risk of ignition or explosion exists such as near flammable solvent
or dust powder
Where a considerable amount of dust, dust powder, or smoke exists
Where water, oil, or chemicals may be poured on the product
Where an intensive electric field or ferromagnetic field is generated
i REMEMBER Store in a location that is out of the reach of children.

Important: When the product is stored for a long period, loose the torque adjustment sleeve at scale 2 or
less.
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Troubleshooting

B Measures at Abnormal Conditions

Problem

Causes

Measures

The power does not

turn ON.

The controller is not connected, or the
connection is faulty. The power is not

ON.

Accurately connect the controller, and then

turn the power ON again.

The switch or circuit board is faulty.

Consult with your dealer.

Count is incapable.

The count setting is set to 0 (zero).

Set the count setting to 1 or more.

Internal parts are faulty.

Consult with your dealer.

The error cannot be

released.

The screw tightening lower limit time is
higher than the screw tightening upper

limit time.

Reset the screw tightening lower limit time.

Settings are incapable.

The keys are locked.

Press the [Z] keys simultaneously.

The settings are not

saved.

The DIP switches may have been
pressed simultaneously, causing a

malfunction.

Turn the power ON again.

If you want to reset

Press the Initialize button.
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Warranty Certificate

Thank you very much for choosing our product.

When the product is broken in a standard condition according to the instruction manual and precautions
on the labels on the main body within the warranty period, we will repair the product free of charge
according to the described content in this manual (excluding consumables).

When the product gets broken, request a repair from a dealer where the product is purchased. Proaf and
date of purchase must accompany any request.

Even during the warranty period, a repair will be considered payable in the following cases.

1) Damage and/or breakage occurred due to an incorrect usage method or negligence during operation

2) Damage and/or breakage occurred due to an unauthorized repair or modification

3) Damage and/or breakage occurred due to fire, earthquake, flood, thunder, other natural disasters, gas
damage, salt damage, pollution, abnormal voltage, etc.

4) Damage and/or breakage occurred due to transfer or transportation after purchase

5) Loss of this warranty certificate, not filling out the specified section, or when the words of this warranty
certificate are tampered with.

This warranty certificate cannot be re-issued. Keep it safely and do not lose it.

e This warranty certificate only warrants a free repair or replacement of the breakdown of this product. It
does not imply that the Vessel incurs damages that occurred due to a use or a usage failure of this
product.

e This warranty certificate promises a free repair under the specified period and conditions. Therefore, it
does not limit any legal rights of the customer.

Model VSC-01
Warranty Period | One year The vessel is controlling the shipping date by using the product S/N.
Customer Name

Address Postal Code

Phone Number
Dealer Store Name/Address/Phone Number

Manufactured by:

VESSEL Co., Inc.

17-25, Fukae-Kita 2-chome,
Higashinari-ku, Osaka 537-0001 Japan

Tel : +81 6 6976 7778 Fax: +81 6 6972 9441
E-mail : export@vessel.co.jp

URL : http://www.vessel.jp

16111800.0000
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