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OPERATION MANUAL 

  PRESSURE FOLLOW-UP MECHANISMS 

 VP-S 
 



VP-S 

 
Thank you for purchasing our Pressure Follow-Up Mechanisms VP-S. 
This operation manual describes its method of operation and precautions for use. 
Read this operation manual carefully prior to use. Store appropriately for ready reference. 
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1.  Special Precautions

1. Special Precautions

Before using, be sure to read this 
operation manual to operate this 
machine correctly.  This operation 
manual may include some items that do 
not correspond to your use.  However, 
you are kindly requested to read only 
the items related to your use.

(1) Safety Precautions

These precautions are shown for safe 
use of our products and for prevention of 
damage or injury to operators or others. 
Be sure to read each of them, since all 
of them are important for safety. 

The meaning of the words and 
symbols is as follows. 

！ DANGER

Denotes operations and practices that 
may imminently result in serious injury 
or loss of life if not correctly followed. 

！WARNING

Denotes operations and practices that 
may result in serious injury or loss of 
life if not correctly followed. 

Denotes operations and practices 
that may result in personal injury or 
damage to the equipment if not 
correctly followed.

！ CAUTION

These symbols denote 
“prohibition”. 
They are warnings 
about actions out of 
the scope of the
warranty of the product. 

！ These symbols denote 
actions which 
operators must take. 

Each symbol represents 
the contents that give 
notice of DANGER, 
WARNING, or 
CAUTION to the 
operator. 
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Otherwise, an electric shock or injury will occur.  When 
internal inspection or repair is required, make contact with us. 

Do not disassemble, repair, or modify this machine in 
any case.

！ DANGER

！

！

！

！ WARNING

When welding, keep your fingers and hands away from 
the electrodes. 

Do not put your hands between the electrodes.

The welded part of a workpiece, electrodes and electrode 
holder are very hot. Do not touch them; otherwise you may 
be burnt. 

Do not touch any welded part or electrodes during 
welding and just after welding finished.

Application of a voltage out of the specified range can 
cause fire and electric shock. 

Apply the specified power supply.

Continuous operation after occurrence of a trouble such as 
burning smell, abnormal sound, abnormal heat, smoke, etc. can 
cause electric shock and fire. If such a trouble occurs, 
immediately consult us or your distributor.

Stop the operation if any trouble occurs.

The welding machine generates a magnetic field and has 
effects on the operation of the pacemaker while it is turned on.
A person who uses a pacemaker must not approach the 
welding machine or walk around the welding shop while the 
welding machine is in operation, without being permitted by 
his/her doctor. 

Persons with pacemakers must stay clear of the welding 
machine.

If you look at the surface flash and expulsion directly 
during welding, your eyes may be damaged.

Wear protective glasses.

1. Special Precautions
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！

！

！

！

！

！ CAUTION

Water splashed over the electric parts can cause electric 
shock and short circuits. 

Do not splash water on the product.

Do not bend, pull, or pinch any cable forcibly.  If the cable is 
damaged, it will cause an electric shock, short circuit, or firing.

Do not give excessive force to connecting cables.

Cables of insufficient current-carrying capacities and loose 
connections can cause fire and electric shock. 
If the welding cable is not connected completely, a spark will occur.

Connect the specified cables securely.

If the product falls or drops, injury may result. 
Install the product on firm, level surface.

Do not put any combustible material around the welder. Surface 
flash and expulsion can ignite combustible matter. 

Keep combustible matter away from the welding machine.

If such a cover is used, it may be overheated and burn. 

Do not cover the product with a blanket, cloth, etc.

Keep a fire extinguisher in the welding shop in case of fire. 

Keep a fire extinguisher nearby.

Maintain and inspect the product periodically, and repair any 
damage near by before starting operation. Tighten the welding 
cable connecting section periodically. 

Maintain and inspect the product periodically.

Put on protective gear such as protective gloves, long-sleeve 
jacket, leather apron, etc.  Surface flash and expulsion can burn 
the skin if they touch the skin.

Protective gear must be worn.

Use of this product in a manner other than specified can cause 
electric shock and fire. 

Do not use this product for purposes other than welding.

After a recovery from the outage, the machine may be started or 
powered suddenly, resulting in an injury. 

When outage occurs, be sure to turn off the power supply.

1. Special Precautions
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(2) Precautions for Handling

 Do not install this product in the following: 

- Damp places where humidity is 90% or higher, 

- Dusty places, 

- Places where chemicals are handled, 

- Places where corrosive gas is generated, 

- Places near a high noise source,

- Hot or cold places where temperatures are above 40C or below 5C, and

- Areas where water will be condensed.

 In this machine, the linear guide (linear bushing) is used vertically.  Accordingly, 
grease or oil may drip, but this is not an accident.  In particular, when a new 
machine is used, lots of grease of oil will drip.  In this case, wipe it off properly 
during machine operation.  If grease or oil sticks on the weldment, this may cause 
a defect.

VP-S

 Clean the outside of the product with a soft, dry cloth or one wet with a little 
water.  If it is very dirty, use diluted neutral detergent or alcohol. Do not use paint 
thinner, benzine, etc., since they can discolor or deform the product.

 Between electrodes, do not put such a material other than the weldment as tool 
and screw.  Otherwise, the welding electrode will be damaged or a spark will 
occur.  When performing maintenance for this machine as a result of replacement 
of electrodes, turn off the power supplies of the welder and control device in 
advance. 

 Do not put a screw, a coin, etc., in the product, since they can cause a 
malfunction. 

 Be sure to install the screws, which were removed for maintenance of this 
machine, in their original positions.  If they are installed in different positions, this 
machine will be damaged or go wrong. 

 Operate the product according to the method described in this operation manual.

1. Special Precautions
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2.  Features

 Most suitable unit for high precision high quality welding and 
for automatic machine

 High performance mechanism reducing to the utmost capability 
the friction and mass of the follow-up unit

 Easy-to-use pressurization power setting mechanism

 Pressurization power detection mechanism built-in for stable 
welding

2.  Features



-6-

VP-S

3.  Name and Functions of Each Section

3. Name and Functions of Each Section
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3. Name and Functions of Each Section

(1)  Pressure adjusting knob

This knob is used to adjust the pressure at welding.  Turn the pressure knob to set 
the required pressure.

(2)  Pressure scale

This scale is used to read the pressure at welding.  For the relation of pressure 
between "Pressure scale" and "Pressure spring specification", refer to the pressure 
diagram (page 13).

CAUTION The pressure diagram represents theoretical values.  To measure actual 
pressure, use a pressure gauge or spring balance.

(3)  Pressure sensor

The pressure sensor is used to make sure that pressure is applied to the weldment 
at welding.  This sensor outputs a signal when the electrode makes contact with the 
weldment and the detecting dog is raised 1.5 mm.

CAUTION The pressure allowance should be 2.5  0.5 mm.  If the machine is
operated when the pressure allowance exceeds 5 mm, its internal
mechanism will be damaged, resulting in a serious failure.

(4)  Pressure spring

This pressure spring gives the pressure required for welding to the weldment.
Pressure spring specification (S series): Maximum pressure 25/50/80/120 (N)

(5)  Electrode holder

This part is used to give a welding current to the welding electrodes and fix the 
electrodes.

(6)  Welding electrode

This is an electrode rod for welding.  Select a material and an end shape suitable for 
your use.  We prepare welding electrodes for various uses.  For details, refer to page 
18.

(7)  Welding electrode fixing screw

This screw is used to remove or mount the welding electrode.

(8)  Screw to supply power (from the transformer or power supply side)

Connect the welding cable from the welding transformer or welding power supply.

！

！
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Fix this machine on a high-rigidity driving section for use.  If the rigidity is 
not enough, the welding quality may be lowered by flapping.

！ CAUTION 

When fixing the pressure follow-up mechanism, 
perform drilling by referring to the drawing. 

Secondary-side welding cable wiring Signal line wiring 

Connect the welding cable. Connect signal cables.  
(Refer to page 9.) 

VP-S

4. Installation and Connection

(1) Installation

(2) Connection

4. Installation and Connection

depth 6

spot facing
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4. Installation and Connection

(3) Pressure Signal Cable

5

6

4

3

2

7

8

9

1

LS.

+24V.

0V.

LS.

（黒）

（白）

0V.

+24V

GND

[Pressure signal cable terminal]

* (PK) is cut.

* (PK) is cut.

(BR)

(BK)

(BL)

BK

BL

BR

ON signal A

D-Sub 9 pins

Jumper

Photo sensor

Selecting F terminal

(Photo sensor)

(Microswitch)

Selecting for MK
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We recommend you to use this machine (VP-S) in combination with our pressure follow-up 
mechanism driving unit as a set.

To obtain the performance of the pressure follow-up mechanism driving unit fully, read the 
"Operation manual for the pressure follow-up mechanism driving unit" attached to the 
pressure follow-up mechanism driving unit together with this operation manual.

！ CAUTION

(1) Operate the machine in the pressure allowance range of 2.5 ± 0.5 mm. 
(Refer to page 12.)

- When the pressure allowance goes below 2.0 mm, a stable pressure signal may not
be obtained or pressure shortage may occur.

- When the pressure allowance exceeds 5.0 mm, the internal mechanism of the 
pressure follow-up mechanism may be damaged. Operate the machine at 4.0 mm
or less.

(2) Select a welding cable to be installed on the electrode holder so that the weight or 
tension of the cable itself may not be applied, and then install the welding cable.

(3) Do not apply any horizontal load to the electrode and spindle in any case.

(4) When the operating condition corresponds to any of the following 3 items, the weldability 
may be adversely affected if the standard specification is adopted. In this case, consult 
with our business staff.

- The machine is used for welding at a large current or at short tact time.

- The machine is used when the spindle and the electrode are put in an eccentric form
or the eccentric size exceeds the standard size.

- The machine is used when the eccentricity between the spindle and electrode is in the
transverse direction to the front of the follow-up section.

VP-S

5. Operating Method

(1) Introduction  

5. Operating Method 
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Figure 3 

Pressure 
spring 

Before the electrode 
and weldment are 
brought into contact, 
the pressure shaft is in 
the full stretched 
status. 

X
X－
2.5

When the electrode and 
weldment are brought 
into contact, the pressure 
shaft is pushed upward to 
bend the spring, thereby 
giving pressure to the 
workpiece.

This deflection amount is 
called "pressure 
allowance."

Original position of 
the follow-up mechanism Moving to the down end

Weldment 

Welding 
electrode 

VP-S

(2) Operating Method

(1) Setting the pressure

Turn the pressure adjusting knob to set the pressure.
For the relation between the scale and pressure, refer to the pressure diagram (page 13).

(2) Installing the welding electrode

Install the welding electrode on the electrode holder.
At this time, we recommend you to measure the projection allowance of the electrode in 
advance.

*  At replacement of electrode, keep the projection allowance on a certain level. 
(Refer to page 12.)

(3) Adjusting the driving stroke of the follow-up section

Adjust the stroke of the driving section (the mechanism to drive the follow-up mechanism) 
so that the pressure allowance may be in the range of 2.5 ± 0.5 mm.

<Adjustment example>
Make a stroke adjustment so that the weldment and welding electrode may be brought 
into contact at the stroke down end (moving end) of the driving section and the spindle of 
the follow-up mechanism may dive 2.5 mm under the main unit.
* Remove the cover of the follow-up mechanism to facilitate this adjustment.

(4) Welding operations

After making sure that each section is surely connected, start welding operations.  
Refer to the operation manuals for the welder and attached devices, too.

5. Operating Method 
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(3) Electrode Projection Allowance, Stroke, and Pressure Allowance

 Electrode projection allowance

Determine the electrode projection allowance out of the electrode holder by taking 
interference with the workpiece, operational convenience, etc. into consideration.

When a high-resistance electrode of tungsten or molybdenum type is used, the heat 
generation amount at the end is changed by electrode projection allowance.  Be careful 
about projection allowance management at replacement of electrode.

 Head stroke

Determine the head up/down stroke according to the pressure allowance of the pressure 
follow-up mechanism.  (Refer to page 11.)

Make sure that the head stroke does not cause interference with the workpiece (that the 
workpiece can be taken out) when the head goes up.

 Pressure allowance

The deflection amount of the pressure spring in our follow-up mechanism (V-type series) 
is called "pressure allowance.“
Our follow-up mechanism is designed so as to obtain proper pressure when the spring is 
bent 2.5 mm.  (Refer to Figure 3 on page 11.)
Operate the machine in the pressure allowance range of 2.5 ± 0.5 mm.

When the pressure allowance goes below 2.0 mm, a stable pressure signal may not be 
obtained or pressure shortage may occur.
When the pressure allowance exceeds 5.0 mm, the internal mechanism of the pressure 
following-up mechanism may be damaged.  Operate the machine at 4.0 mm or less.

 Electrode projection allowance management

As a management item after a startup of the welder, the item "Electrode projection 
management" is provided.  Electrode projection management permits preventing 
welding operations from being interrupted due to various faults.
To perform this management accurately, an electrode projection allowance gauge or a 
removable type holder (preset holder) for the electrode mounting section is used.  These 
methods are very effective.
It is an important point for pressure management to keep the electrode allowance on a 
certain level at precision stop welding.  Accordingly, we recommend you to prepare a 
work process manual conforming to your management rules.

！ CAUTION

<Example of general electrode projection allowance> 
When using a copper type electrode with an electrode diameter of  5  5 to 30 mm

！ CAUTION

！ CAUTION

5. Operating Method 
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When setting the pressure, take care not to exceed the operating range 
shown in the following table.  A setting exceeding the operating range 
may damage the internal mechanism and shorten the life of the 
pressure spring. 

VP-S

(4) Pressure Diagram 

！ CAUTION

5. Operating Method 

* Note 1:
The pressure is a value when the pressure allowance 
of the pressure follow-up mechanism is 2.5 mm.
(Refer to Fig. 3 on page 11.)

* Note 2:
In the case of the pressure follow-up mechanism of 
the VB type, a total value of 2 axes is shown in the 
graph.  So, the value for each axis is 1/2 of the value 
shown in the graph.

* Note 3: 
The pressure diagram represents theoretical values.
To measure actual pressure, use a pressure gauge 
or spring balance.

Nominal size
of pressure

spring
Color 

Constant
(N/mm)

External
diameter

(mm)

Internal
diameter

(mm)

Free
length
(mm)

Operating
range of
pressure

scale

Recommended
operating range

Pressure
scale/pressure (N)

V type 25N White 1.47 12.0 9.6 40.0 0 to 10 2 to 8 / 9 to 22
V type 50N Green 2.84 13.0 10.2 40.0 0 to 10 2 to 8 / 17 to 43
V type 80N Yellow 4.71 13.0 9.8 40.0 0 to 10 2 to 8 / 28 to 71
V type 120N Orange 7.35 13.2 9.6 40.0 0 to 9 2 to 8 / 44 to 110

Pressure spring specifications

Pressure diagram
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V type 50N
V type 80N

V type 120N
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1) Remove the cover.

2) Push the electrode holder upward.

3) Drip oil onto the upper linear shaft (spindle) of the 
linear bushing (linear motion bearing).

 Recommended lubricating oil: 

Turbine oil (ISO VG 32 to 68),
machine oil, or 
spindle oil

(1)  Lubrication 

VP-S

(5) Maintenance Management 

5. Operating Method 

(2) Replacing the spring

1) Remove the cover.

2) Remove the set screw and 
then turn the body portion of 
the pressure adjusting knob 
counterclockwise for 
disassembly.

3) Replace the spring.

* For the P-unit specification, refer to the operation manual for P□□□A (P-UNIT).
* When the screw is jammed during disassembly,  do not remove it forcibly and contact us.

Spring

Cover

Set screw

Cover mounting screw

Pressure adjusting knob
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6. Product Specifications

(1) Specifications   

6. Product Specifications

1 Pressure range 5 N to 120 N (spring type)

2 Recommended operating thrust 240 N ("Operating pressure x 2" as standard)

3 Operating speed 50 to 200 mm/s

4 Pressure allowance 2.5  0.5 mm

5 Electrode holder
Standard type:  3,  5 or  8 
Water-cooled type:  3,  5 or  8
Eccentric type:  3 or  5

6 Pressure signal output Photo sensor specification (5 to 24 V DC)

7 Weight 0.4 kg
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Figure 3  XY holder 
Figure 4  Laminated 

copper foil specification 

Figure 1  P unit 

Figure 5  Welding cable 
on special order 

VP-S

(2) Functional Options  

P unit
(with a built-in load 

cell)

(Refer to Fig. 1) 

In combination with the pressure monitor, this 
unit can measure the pressure at welding in real 
time.  (This can be replaced with the standard 
pressure knob.) 

Pressure gauge 
(Refer to Fig. 2.) 

This gauge allows you to check the pressure 
easily at welding.

XY holder 
(precision type 
lower electrode 

holder with a water 
cooling hole) 

(Refer to Fig. 3.) 

This holder is used as a lower-side electrode 
holder at direct welding.  

The XY (vertical/horizontal/inclination) 
directions can be finely adjusted.  As an 
electrode diameter,  3,  5, or  8 can be 
selected. 

Laminated copper 
foil specification 

(Refer to Fig. 4.) 

This specification is for a case where a 
laminated copper foil for a high using ratio is 
installed.  This specification must be specially 
ordered.  Consult with us when required. 

Welding cable on 
special order

(Refer to Fig. 5.) 

A cable on special order can be manufactured 
according to the customer's use. 

You are requested to give us instructions about 
cable specifications (thickness sq, length, 
insulation specification, and terminal hole 
diameter) in the table shown on page 17.

6. Product Specifications

Figure 2  
Pressure gauge 
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(3) Welding Cable

6. Product Specifications
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Pencil type electrode 

W embedded type electrode 

Eccentric electrode 

Copper alloy and 
contact material 

Positioned midway between W and Cu-Cr in 
heat conductivity and electric conductivity.  
High machinability in spite of low flexibility. 

Cu-70% W 
(our 
standard)

Copper-
tungsten 

Typical electrode materials 

Copper, copper alloy, 
and copper twisted wire 

High heat resistance because of high 
melting point metal.  Low heat conductivity 
and electric conductivity 

WTungsten 

Ditto Lower endurance than tungsten but more 
excellent in workability and cost. 

MoMolybdenum 

Special material, etc.Almost the same as Cu-W in heat 
conductivity and electric conductivity. 
This electrode is used in a case where the 
Cu allow electrode cannot be used. 

Ag-70% W 
(our 
standard)

Silver-tungsten 

Galvanized steel plate 

Nickel type material 

Stainless steel 

Disperse reinforcement type alloy.  

Softer than Cu-Cr in all temperature zones, 
but little softening after heating at a high 
temperature. 

Cu-AI2O3Alumina-
dispersed-
strengthened  
copper 

General steel material 

Stainless steel 

Precipitation reinforcement type alloy.  High 
heat conductivity and electric conductivity.  
Economical. 

Cu-CrChromium 
copper 

Applicable metal 
material (weldment)

Feature Main 
ingredient

Electrode 
material 

Electrode type Feature Main use 

Pencil type electrode Electrode for general welding Welding for general parts 

Eccentric electrode Electrode for series welding Series welding for small parts (used as a two-
electrode set) 

W embedded type 
electrode 

W-Cu composite electrode Welding for copper alloy parts and fusing 

VP-S

(4) Welding Electrode 

6. Product Specifications
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7. Outline Drawings

7. Outline Drawings 
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VP-S-P
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Electrode holder 

VP-S

φ3/φ5/φ8 standard type

7. Outline Drawings 

(for mounting secondary 
conductor)

(Electrode dia.) 
3/5 /8

φ3/φ5/φ8 water-cooled type

(Electrode dia.) 3/5

(for mounting secondary 
conductor)

(for mounting cooling joint)

φ3/φ5 eccentric type

(Electrode dia.) 
3/5/8

(for mounting secondary 
conductor)
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7. Outline Drawings 

Bracket

spot facing


