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SAFETY

In any arc welding or gouging operation, it is the
responsibility of the user to observe certain safety rules to
ensure his personal safety and to protect those working
near him.

Read all safety articles relevant to arc welding published
by the WMA. Pay particular attention to any CAUTION or
WARNING Notes included in this manual. CAUTION
indicates possible equipment damage. WARNING indicates
possible hazard to life.

1. Electrical

A Treat electricity with respect. Even the open circuit voltage

of this equipment can be dangerous. Adjustments to the
torch or replacement of torch parts should be undertaken
with the mains supply isolated from the unit.
If damaged torch cables or torch components are found,
the unit must be disconnected from the mains and
defective parts must be replaced using only Murex spare
parts.

A Do not work on live circuits or cables. Disconnect the main
power supply before checking the machine or performing
any maintenance operation.

A Be sure the case of the welding machine is properly
connected to a good electrical earth.

A Have the wiring for the welding machine installed by a
qualified electrician. All connections must be made
according to specifications in force and to general safety
standards.

/\ Do not stand in water or on damp floors while using an arc
welder or cutter. Do not use in the rain.

A Do not operate with worn or poorly connected cables.
Inspect all cables frequently for insulation failure, exposed
wires and loose connections.

A Do not overload cables or continue to operate with
overheating cables. Cables which are too small for the
current carried will overheat, causing rapid deterioration of
the insulation.

A Pay attention that live parts of the torch do not touch any
metal which is connected to the work return cable. Fix an
insulated hook to hang the torch on when it is not in use.

Ventilation

A Do not weld or cut on containers which have held
combustible or flammable materials, or materials which
give off flammable or toxic vapours when heated, without
proper cleaning.

A\ Locate the welding/cutting operation far enough from any
vapour-type degreaser using trichlorethylene or other
chlorinated hydrocarbons as solvents. The ultraviolet light
from the arc can decompose these vapours into toxic
gases at a considerable distance from the arc, even though
the concentration of the gases is low enough to be
undetectable by smell.

A Be sure to provide adequate ventilation for removal and
dilution of fume and gases. Fume exhaust facilities near the
arc, or a ventilated helmet should be used when cutting in
confined spaces or on toxic material.

3. Glare

A Never look at the arc without wearing eye protection.
Always use the proper protective clothing, filter glasses,
and gloves. Be careful to avoid exposed skin areas. Do not
use cracked or defective helmets or shields.

/\ Never strike an arc when there is someone near who is not
protected from the strong light of the arc.

/\ Warn bystanders who are not aware of the dangers of ultra-
violet light.

4. General

/\ Take care when lifting the unit.

/\ Ensure that cylinders are secured by chains.
Locate the unit so that there is adequate air flow to the
ventilation louvres.

A Always dress correctly to protect against glare, radiation
and spatter.

5. Fire

A Ensure that the correct type of fire extinguisher is available
in the welding area.

/\ Do not weld near flammable materials or liquids, in or near
explosive atmospheres, or on pipes carrying explosive
gases.

6. Vehicle Electrics
A When working on motor vehicles, remove the battery and
any circuits which may be damaged by the arc.

A Whilst welding be aware of the possibility of 'hidden wires'
behind panels or bulkheads.
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INTRODUCTION

The Transtig AC/DC 250 HF Welding Power Supplies are
constant current AC/DC welding power sources for high quality
TIG and MMA welding in both the AC and DC mode. The unique
characteristics of the magnetic and solid state circuits provide
excellent arc conditions for all TIG welding as well as high alioy
MMA electrodes. The non-saturating current limiting reactor and
electronic feedback control prohibits high current surges
inherent with saturable reactors or solid state SCR control alone,
therefore reducing spatter on MMA electrodes as well as
tungsten spitting when TIG welding. The electronic firing circuit
utilises a voltage compensating circuit which compensates for
mains voltage variations of +/- 10 percent.

Through its unique design, the AC/DC 250 HF combines all of the
latest state-of-the-art magnetic and solid state concepts to
provide the wide range of volt-ampere curve characteristics
needed for a constant current AG/DC power supply - see Figure
1.

Equipment Features Include:

(a) Local/Remote control of welding output.
(b) AC Waveform balance control.

(c) Post weld gas flow timer.

(d) Thermal overload protection.

(e) Power factor correction

{f) Arc force control (for MMA welding).

(9) Auxiliary power output (115v AC).

Optional Extras Available:

Foot Control Unit. Part No 558000169
Analogue Volt/Ammeter Unit.  Part No 1414917
Pulse Control Unit. Part No 1414918
Water Cooling Unit Part No 1414060
Water Cooling Hose Kit Part No 365943881

DUTY CYCLE

Duty cycle is defined as the ratio of load time to the total time.
Standard current ratings are based on a ten minute cycle. This
machine is rated at 40 percent duty cycle which means the
rated load (250 amps) is applied for a total of four minutes and
shut off for a total of six minutes in a ten minute period.
However, if the welding current is decreased, the duty cycle can
be increased. Conversely, if the welding current is increased, the
duty cycie must be decreased. Figure 2 enables the operator to
determine the safe output of the power supply at various duty
cycles.
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INSTALLATION
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To prepare the unit for installation, several
items should be checked. Clear all packing
materials from around the unit and carefully
inspect for damage which may have been
caused by shipping. Be sure to read all the
instructions before attempting to operate the
unit. if a fork lift is used for lifting the unit, be
sure that the lift forks are long enough to
extend completely though under the base.
ETETE,

Location

A proper installation site should be selected for
the welding equipment if the unit is to provide
dependable service, and remain relatively
maintenance free.

The site should allow air movement into and
out of the welding unit, and be free from
excessive dust, dirt, moisture, and corrosive
vapours. The location should also permit easy
removal of the welding unit panels for
maintenance.

®) O

Fig. 3. Voltage Changeover Board
Terminal Board (TB)

Input Electrical Requirements

This AC/DC welding unit is a SINGLE-phase
unit and must be connected to a SINGLE-
phase power line or any two phases of a three-
phase system of the proper voltage.

If there is any question about the type of
system used locally, or the proper connections
to obtain a single-phase primary input voltage
to the welding unit, consult the local power
authorities.

Input Connections

The welding unit should be operated from a
separately fused or circuit breaker-protected
circuit. The maximum capacity of the welding
unit is affected by the mains voltage and if the
circuit is overloaded, the performance of the
welding equipment will be impaired.

i

o i : B
The input cable wires connect to terminals
labelled 'L1 and L2'. A third conductor, ground
connections, should be fastened to the ground
lug, and leave sufficient slack in the earth wire
so that, in the event of strain on the cable, the

earth wire is the last to be affected.
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Cable Length

It is recommended that the welding cables be
kept as short as possible, spaced as described
below, and be of adequate current carrying
capagcity. The resistance of the welding cables
and connections causes a voltage drop which
is added to the voltage of the arc. Excessive
cable resistance may result in overloading as
well as reducing the maximum current output of
the welding unit. The proper operation of any
welding unit is to a great extent dependent on
the use of welding cables and connections that
are in good condition and of adequate size. An
insulated electrode holder should be used to
ensure operator's safety.

Cable Insulation

It is important, especially where high frequency
is used, that lugs or uninsulated portions of the
welding cable do not touch or come too close
to the case of the welding equipment.

Cable Spacing

When welding with AC or DC, if the welding
cables are coiled up they will operate a
magnetic field which will seriously affect the
operation of the welding equipment. Always lay
the welding cables out. The welding cables
should not be taped together when using high-
frequency, they should be placed about 1.9 to
2.5cm (3/4 inch to 1 inch) apart on a suitable
board and fastened with plastic clamps or
clips. Do not use metal clamps as they will tend
to serve as an antenna and radiate high-
frequency.

Gas Connections

1. The gas iniet is located on the front panel.
Connect the gas hose from the gas supply,
to the gas valve connection labelled 'Gas In'.

2. The gas flow must be controlled accurately
with the aid of a regulator and a flow-meter.
No specific recommendations for rates of
flow can be given, as this depends entirely
on the specific welding conditions. Correct
argon flow is usually between 227 to 991
litres (8 to 35 cubic feet) of gas per hour. The
helium flow is between 510 to 991 litres (18
and 35 cubic feet) per hour.




CONTROLS
See also 'Operational Safety'

1. Power

The power switch, in the on position,
energises the fan and control circuitry,
and places the welding equipment in a
ready-to-weld status. Placing the power
switch in the off position shuts down the
welding unit.

2. AC Wave Balance Control

When the AC wave balance control is set
in the 'O' balance position, the output
waveform is balanced between positive
and negative polarity. By rotating the
control clockwise to more negative
polarity less tungsten heating results and
a higher welding current may be applied
to the tungsten to obtain more
penetration. Sufficient cleaning action is
obtained for most applications over the
entire range of the control, but set the
control to the 'O' position when maximum
cleaning is required, and for MMA
welding.

Fig 4.

3. Arc Force Control

This control is used in the MMA mode
only. The lower settings provide less short
circuit current and a softer, more stable
arc. The higher settings provide more
short circuit current and a forceful, more
penetrating arc. For most MMA welding,
set the knob at 3 or 4 and readjust up
(forceful) or down (softer) as desired. Note
that with the knob in the MIN. position a
longer arc length can be maintained; and
at MAX., the arc will extinguish much
easier when drawing the electrode away
from the work.

4. High Frequency (Solenoid) Selector
Switch

A three position toggle switch (an integral
part of the Logic P.C.B.) controls high
frequency and shielding gas in the
welding operation.

The functional positions are: Off - no high
frequency and gas solenoid valve is de-
energised (this is the normal position for
all MMA welding); Continuous - high
frequency and shielding gas are provided
throughout the entire welding cycle (this is
the normal position for all AC TIG
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welding); and, Start - high frequency
initiates immediately and cuts off when
the arc is established, and the gas
solenoid energises and remain on
throughout the welding cycle (this last
position is normal for most DC TIG
Welding applications.)

5. Post Flow Control

This potentiometer (an integral part of the
Logic P.C.B.) provides a timed (from 5 to
45 seconds) post-flow of shielding gas
after the welding arc is broken.

7. Current Control Potentiometer

This potentiometer (an integral part of
SCR Control P.C.B.) provides fine
adjustment of welding current within the
range selected on the Range Switch. The
panel-faced dial provides an accurate
reference for resetting and/or adjusting
the potentiometer.
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6. Current Range Selector Switch

This two-position switch (an integral part
of the SCR Control P.C.B.) permits quick
coarse selection of the output current
ranges which can be used. The current
ranges are marked (low) 5-60 Amps and
(high) 15-320 Amps. The low Range
provides exceptional cleaning action for
all low current TIG A.C. applications. For
higher current TIG welding, always try to
select the appropriate minimum current
range that adequately covers your welding
requirements. For MMA electrode
welding, position the switch to the desired
current output range. Do not change the
position of this switch while welding or
under load.

8. Mode Selector Switch

This two-position toggle switch sets the
operational modes which can be used. In
the MMA position the solid-state
contactor circuits immediately energise
and welding power is continuously
present at the output terminals. In the TIG
position, the solid-state contactor and
other TIG sequencing circuits are
controlled by a external device (foot or
torch switch) through the Remote Control
socket.9. Current Control Switch

This two-position toggle switch
determines the location from which
welding current will be operated; LOCAL
position from the power supply Weld
Current potentiometer, or REMOTE
position from an optional foot or hand
control that plugs into the Remote Control
socket.

When the REMOTE position is selected,
the optional remote control will vary the
welding current, but only within the range
preset on the power supply Weld Current
potentiometer.

10. Control Circuit Fuse (5A)

Protects the internal electronic circuits
from overload. If the fuse fails, investigate
the cause of the failure prior to replacing
it.

11. Work Return Connection

Must be connected to the workpiece.

12. Gas Out Connection

Gas connection to TIG torch.

13. Gas In Connection

Gas connection from TIG gas regulator
and flowmeter.

14. Electrode Connection

For connection to a MMA electrode holder
or TIG torch.

15. Remote Control Socket

This socket aliows you to plug in a remote
accessory (eg. foot or hand control) to
provide remote current and torch switch
control depending on the selection of

switches described in items 8 and 9.
16. Current Selector Switch

A three-position switch offers a choice of
AC, DC- or DC+ output current to suit
your particular welding applications.
Placing the switch in its DC- mode causes
the output terminal to assume the
following polarities; work is positive, and
torch/electrode is negative. Conversely,
when the torch is in DC+; the work is
negative and torch/electrode is positive.
; T —
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REAR PANEL
Auxiliary 115-Volit Socket

This duplex socket can be utilised to
supply 115-volt power for auxiliary
equipment (grinder, etc.) and is protected
by 15 amp circuit breaker.

ACCESSORIES

1. Remote Foot Current and Contactor
Control

This device provides the operator with
remote control of current and contactor
operation at the welding station.
Interconnection of these functions to the
main unit is provided by a 25-foot
cable/plug assembly. By depressing the
foot pedal, the weld-start circuit will
energise, and the welding current will
increase or decrease within the range
preset on the power supply Current
Control potentiometer.

2. Torch Current and Contactor Control

This remote fingertip control is designed
to be attached to any TIG Torch handle
and it allows the operator complete
contactor control and variable controi of
the welding current. By simply rotating the
knob clockwise (off of zero) the integral
switch will energise the contactor, and
further regulation (clockwise) will increase
the output current up to the limit preset on
the power supply main control.
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THE TIG WELDING PROCESS

Modes of Operation

Electrode -VE

AC

Electrode +VE

Pulsing

The polarity of the electrode determines the heat balance in the arc. 'Electrode negative' gives the greater heat input to the

workpiece.

Normally ‘electrode negative' is used, but with 'electrode positive' cathodic (workpiece) cleaning occurs.
These phenomena are exploited in the A.C. mode when the electrode changes alternately from negative to positive.
Pulsed D.C. mode allows greater control of heat input into the weld area.

Welding Power

When TIG welding, the operator has three choices of welding current. They are: direct current negative electrode polarity, direct
current positive electrode polarity, and alternating current. Each of these current types has its applications, and its advantages and
disadvantages. A look at each type and its uses will help the operator select the best current type for the job.

The type of current used will have a greater effect on the penetration pattern as well as the bead configuration. The illustrations
below show details of the arc with each current type.

DC Electrode Negative

DC Welding [I‘-?'
gz::;v 1.6mm Electrode
G
e |o | /g %\
® 6
m— NN
Work

TIG welding with electrode negative gives
deep penetration because it concentrates
the heat in the joint area. No cieaning action
occurs with this polarity. The process is
particularly suited to Stainless Steel, Copper,
Nickel, Alloy Steels, Nickel alloys and
Titanium.

AC

AC Welding
Power

Supply

—

.
Work

TIG welding with AC combines the good
weld penetration on the negative half cycle
with the desired cleaning action of the
positive half, giving improved welding quality
when working with Aluminium and
Magnesium Alloys.

DC Electrode Positive

DC Welding E]

Power 6.3mm Electrode
Supply Ay

L 4 ;Eloctrom

©

®

TIG welding with electrode positive
produces good cleaning action as the argon
ions flowing towards the work strike with
sufficient force to break up oxides on the
surface. Since the electrons flowing towards
the electrode cause a heating effect at the
electrode, weld penetration is shaliow.
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DC Electrode Negative

DC electrode negative polarity (D.C. normal) is
used for TIG welding of practically all metals
except magnesium. The torch is connected to
the negative terminal of the power source and
the work lead is connected to the positive
terminal. When the arc is established, electron
flow is from the negative electrode to the
positive workpiece. In a D.C. arc approximately
70% of the heat will be concentrated at the
positive side of the arc, therefore the greatest
amount of heat is distributed into the
workpiece. This accounts for the deep
penetration obtained when using D.C. for TIG
welding. The electrode itself receives a smaller
portion of the heat energy, and will operate at a
lower temperature than when using alternating
current or D.C. reverse polarity. This accounts
for the higher current capacity of a given size
tungsten electrode with D.C. normal than with
A.C. or D.C. reverse. The electron flow leaving
the electrode results in a cooling effect on the
tungsten; therefore it operates at a lower
temperature. At the same time the electrons
striking the work resuit in considerable heat
being liberated at this point. The gas ions which
are positively charged, are attracted towards
the negative electrode.

Alternating Current

When using alternating current the terms
positive and negative which were applied to the
workpiece and electrode lose their significance.
The current is now alternating or changing its
direction of flow. During a complete cycle of
alternating current there is theoretically one half
cycle of negative polarity and one half cycle of
positive polarity. In theory, the half cycles of
alternating current are of equal time and
magnitude.

The waveform 'balance' between positive and
negative half cycles can be adjusted on the
Transtig AC/DC 250 HF squarewaves (see
Controls Section).

DC Electrode Positive

When D.C. electrode positive polarity (D.C.
reverse) is used the torch is connected to the
positive terminal, and the work lead is
connected to the negative terminal. When using
this polarity, the electron fiow is still from
negative to positive, however, the electrode is
now the positive side of the arc and the work is
the negative side. The electrons now are
leaving the work with the same cooling effect
as before, and are impinging on the electrode
with the resulting heating effect. The electrode
receives the greatest amount of heat and
becomes very hot. The electrode must be large
even when low current is used to prevent
overheating and possibly melting the electrode.
The workpiece receives a smaller amount of the
total heat resulting in shallow penetration. The
positive gas ions are now attracted to the
negative workpiece. They strike the work with
sufficient energy to chip away the brittle
aluminium oxides and provide "cleaning
action”.

Cleaning action refers to the breaking up and
removal of the oxide coating. Because of this
beneficial oxide removal, this polarity wouid
seem to be excellent for welding aluminium and
magnesium. There are, however, some
disadvantages. As was previously mentioned
the tungsten electrode becomes very hot,
therefore, a large electrode must be used for
relatively low current.

As an example, a 6.3mm diameter electrode
would be necessary to weld with D.C. reverse
at 125 amperes. The large diameter electrode
will naturally produce a wide puddie resulting in
the heat being widely spread over the joint
area. if D.C. normal were used at 125 amperes,
a 1.6mm electrode would be adequate. The
small electrode -produces a more highly
concentrated arc resulting in the heat energy
being confined to a smaller area.

Since most of the heat is liberated in the
electrode, the resulting penetration pattern will
prove to be shallow when using D.C. reverse.
When used on aluminium the arc would be
somewhat erratic as aluminium is not a good
emitter of electrons.

The good cleaning action of positive polarity
plus the stable arc and good penetration of

Electrode Selection Guide

negative polarity, would seem to be the best
combination for welding aluminium. A
compromise to obtain the advantages of both
D.C. normai and D.C. reverse is to use
alternating current.

Pulsed TIG (optional)

Pulsed TIG in its simplest form is a system in
which the arc current alternates between two
levels, heating and fusion taking place during
the periods of higher current, with cooling and
solidification during the periods of low current.

Continuous fusion along a seam is achieved by
ensuring that the individual weld 'spots’
overlap.

A low level 'background’ current provides a
pilot arc. Onto this background current pulses
of current are superimposed usually at a rate of
up to 10 pulses per second.

Research has shown that a pulse rate between
1/2 and 3 pulses per second provide optimum
control of welding conditions for high
specification work in such industries as
aerospace and nuclear engineering.

The background current maintains the arc
during pulse off conditions.

Using the pulsing facilities the operator can
obtain a very fine control of heat into the
weldpool achieving maximum penetration and a
high quality finished result.
Improvements include:

a. Reduced distortion

b. Reduced heat build-up

c. Improved tolerance to joint fit up

Pulsed TIG is normaliy used with D.C. electrode
negative.

The effect of varying the pulse controls can be
summarised as follows:

Pulse Width/Peak Controls - Provide control
of heat input.

Frequency - various setting of frequency rates
(pulse-per-second p.p.s.) allows the optimum
traverse speed to be selected to match the
material being welded.

Background - Provides control of penetration
width and depth. Reduces thermal shock and
improves grain size refinement.

Supply DC

Electrode Current (Max.) Amps
Thoriated 20 60 70 120 200 300 370
Electrode Dia. (mm) 0.5 1.0 1.6 24 3.2 4.0 4.8
Supply AC

Electrode Current (Max.) Amps
Thoriated 15 25 50 80 120 160 200
Zirconiated 15 25 50 80 120 160 200
Electrode Dia. (mm) 0.5 1.0 1.6 24 3.2 4.0 4.8

Note: The figures given in the above table are recommended for Class 1 welded (balanced wave-form on ac) by British Standard 3019
Parts 1 and 2. Higher welded currents may be used by experience welders.

Although thoriated electrodes may be used for A.C. welding, zirconiated electrodes are preferred when welding aluminium as the risk of

tungsten contamination is reduced.
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HIGH FREQUENCY RADIATION NOTES
PREVENTATIVE MEASURES

To prevent the possibility of interferring
with authorised radio communication
services it is necessary to install the
welding equipment properly. Field
experience has shown that if the
instructions outlined in this manual are
followed in detail, the installation is
unlikely to radiate disturbing energy.

The importance of correct installation
cannot be over-emphasised since case
histories of interference due to high
frequency stabilised arc welding machines
have shown that invariably an inadequate
installation was at fault.

Under certain conditions, especially when
this equipment is operated in very close
proximity to sensitive radio frequency
receivers, interference may still be caused
in spite of the fact that field strengths may
be within specified limits. In these cases
the user is obligated to take any additional
steps to clean up the interfering situation
provided the receiver being subjected to
interference is of good design and
properly instalied.

General Information

In a high frequency stabilised arc welding
installation, interfering radiation can
escape in four distinct ways as outlined
below:

{(a) Direct Radiation from the Welding
Unit

This is radiation which escapes directly
from the welding unit case. This is very
pronounced if access doors are left open
and unfastened and if the welding unit
case is not properly grounded.

Any opening in the metal case will allow
some radiation to escape.

The high frequency unit of this equipment
is adequately shielded to prevent direct
radiation of any consequence of proper
grounding is carried out.

(b} Direct Feedback to the Mains Cable

High frequency energy may get on the
mains cable by direct coupling inside the
equipment of the high frequency unit, the
cable then serving as a radiating antenna.

By properly shielding and filtering, direct
coupling is prevented in this equipment.

(c) Direct Radiation from Welding
Leads

Direct radiation from the welding leads,
although very pronounced, decreases
rapidly with distance from the welding
leads. By keeping the welding leads as
short as possible, the operator can do a
great deal to minimise interference from
the source.

The intensity and frequency of the
radiation can be altered over wide limits
by changing the location and relative
position of the welding leads and work. If
possible, loops and suspended sections
should be avoided.

{d) Pick-up and Rer'adiation

Even though welding lead radiation falls
off rapidly with distance, the field strength
in the immediate vicinity of the welding
area may be extremely high. Unshielded
wiring and ungrounded metallic objects in
this strong field may pick up the direct
radiation, conduct the energy from some
distance, and produce a strong
interference field in another area.

This is usually the most troublesome
source of interference, but careful
adherences to proper installation
procedure as outlined in this manual will
minimise this type of interference.

Power Service

The specific installation instructions for
making the proper primary connections to
the equipment as outlined in this
instruction manual should be followed
carefully.

Ordinary helically wrapped conduit is
designed for mechanical protection and is
not suitable for electrical shielding. Only
solid metallic conduit or conduit of
‘equivalent electrical shielding ability’
should be used to enclose the primary
power service leads.

Solid metallic shielding shall enclose the
primary power supply to the equipment
from a point 15m (50 feet) from the
equipment in an unbroken run.

This shielding shall be grounded at the
farthest point from the equipment and
should make good electrical contact with
the casing of the equipment. Care should
be taken that paint or corrosion at the
junction of conduit and case, does not
make good electrical contact.

There shall be no gap in this shielding run.
This simply means that within 15m (50
feet) of the equipment, no portion of the
power wires serving the equipment shall
be unshielded. If there is any question
about the electrical efficiency of the joints
between individual conduit sections,
outlet boxes and the equipment case,
bonding should be carried out by
soldering a copper strap or wire across
the joint as shown.

No change in the wiring or the location of
parts inside the equipment, other than
power supply tap changes or other
adjustments specifically covered, shail be
made. The equipment shall not be
modified in any way since changes in the
equipment can affect the radiation
characteristics.

10

While the equipment is in operation, all
access and service doors shall be closed
and properly fastened.

Spark gap settings shall be maintained at
the minimum separation consistent with
satisfactory welding results.

Welding Leads

To minimise direct weld lead radiation, the
welding cables (electrode cable and work
cable) must be kept as short as possible.
Tests have been made with cables 7.6m
(25 feet) long. Considerable improvement
in radiation minimisation can be made by
shortening the cables as much as
possible.

Keeping the electrode cable and the work
cable as close as possible and on the
floor serves to reduce the radiation.

Wiring in the Vicinity of the Welding
Area

As discussed in the general information
section, the most serious source of
interference is reradiation from wires
located near the welding area.

Any ungrounded electrical conductor in
the strong 'directly radiated' field,
produced by the welding cables, serves
as a pick-up device and may conduct the
interference for some distance and
reradiate strongly at another location.

For purpose of simplification and
standardisation, the space all around the
weld zone at a distance of 15m (50 feet) in
all directions is referred to as the High
Field Intensity (H.F.l.) zone.

To minimise radiation of this type, all
wiring in the H.F.l. zone shall be in rigid
metallic conduit, lead covered cable,
copper braid, or material of equivalent
shielding efficiency. Ordinary flexible
helically wrapped metallic conduit is not
satisfactory for shielding, and should not
be used. The shield on all wiring should be
grounded at intervals of 15m (50 feet) and
good electrical bonding between sections
shall be maintained.

This shielding requirement applied to all
wiring, including telephone,
intercommunication, signal and control,
and incidental service.

Extreme precaution should be taken to
make sure that the location of the zone is
chosen so that none of the conditions is
voided by unshielded wires off the
premises but still within the radial
dimensions of the H.F.l. zone.

This 15m (50 feet) H.F.l. zone is a
minimum that is imposed On the
installation. Tests by the manufacturer are
based on this limit.

Keeping unshielded wires farther than
15m (50 feet) from the weld zone will
materially aid in minimising interference.
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If it is impossibie to relocate unshielded
wires, that section within the H.F.l. zone,
should be placed in conduit and each end of
the conduit section grounded.

Frequent reference is made to a ‘good
ground' in previous sections. Although there
is considerable leeway in the interpretation
of this term, for the purpose covered here
the following specifications apply:

A 'ground' connection should be made to a
driven rod at least 2.4m (8 feet) long and
driven into moist soil.

A cold water pipe can be used in place of
the ground rod provided it enters the ground
within 3m (10 feet) of the equipment to be
grounded.

All leads connecting the point to be
grounded to the ground rod or pipe should
be as short as possible since the ground
lead itself can become an effective radiating
antenna.

The effectiveness of a ground in reducing
interference depends upon the ground
conductivity. In certain locations it may
become necessary to improve the ground
conductivity by treating the soil around the
ground rod with a salt solution.

Metal Building

It is frequently thought that the operation of
high frequency stabilised arc welding
equipment in metallic buildings will
completely eliminate troublesome radiation.
This, however, is a false assumption. A
metallic building structure, if properly
grounded, may serve to reduce direct
radiation from the weld zone but will have no
effect on conducted interference and
radiation. As a result, all installation
requirements must be complied with.

If the metallic building is not properly
grounded, bonding to several good electrical
grounds placed around the periphery of the
building itself is not contributing to the
radiation.

Check List

The following questions may be used by the
installer as a check to see if all installation
requirements have been met.

1. Has the equipment been located so that
ground leads can be kept short?

2. Are the mains cables, serving the unit, in
conduit?

3. Is there good electrical contact between
power conduit and case?

4. Do the conduit couplings make good
electrical contact? (If in doubt, use
bonding).

5. |Is there good electrical contact between
conduit and switch boxes?

6. If rigid metallic conduit is not used, is the

shielding used of equivalent shielding
efficiency? (Copper sleeving, lead
covered cable, etc. is satisfactory.
Spirally wound flexible metallic conduit is
not suitable).

7. Is the conduit system ground to a point

at least 15m (50 feet) from the
equipment?

8. Is the conduit run complete (without any

gap) in the H.F.l. zone?

9. Is the equipment case connected to the

work terminal of the secondary?

10. Is the wire used for this connection of

sufficient size?

11. Is the work terminal connected to a

good electrical ground?

12. Is the cable or copper braid used for this

connection equal to or greater in current
carrying capacity than the welding
cable?

13. Is the cable as short as possible? 0.062
14. Are the spark gaps set at 0.e=Mcm

(@a8f-ny?(0 025")

15. Are all service and access doors closed

and bolted?

16. Are the welding cables less than 7.6m

(25 feet) long?

17. Are they as short as possible?

18. Are the welding cables on the floor or
placed on a suitable board?

19. Are the welding cables a minimum of 1.9

to 2.5cm (3/4in to 1in) apart?

Have you visualised the H.F.l. zone, a

sphere with 15m (50 feet) radius centred

on the weld zone?

21. Have the unshielded power and light

wires originally in the H.F.l. zone been

placed in grounded shields or been

relocated outside the zone?

Have all large metallic objects and any

long guy or supporting wires in the H.F.l.

zone been grounded?

Have you checked so that no external

power or telephone lines off the

premises are within the zone?

Are the grounds driven ground rods?

Is a cold water pipe used as a ground?

If so, does it enter the ground 3m (10

feet) or less from the connection?

Are the connections to the ground clean

and tight?

If operated within a metal building, is the

building properly grounded?

20.

22.

23.

24,
25.
26.
27.

28.
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OPERATION

TUNGSTEN INERT GAS WELDING (TIG)
1. Make all necessary connections as
instructed under 'installation’'.

2. Place the TIG/MMA switch in the TIG
position.

3. Place the polarity switch as required;
DC negative or AC.

4. Place the current range switch in the
desired position.

5. If a remote current control device is not
to be used, place the current control
switch in the local position. If a remote
current control is to be used, place the
current control switch in the remote
position.

6. Rotate the weld current control to the
desired setting.

7. Set the desired Post Gas flow time.

8. For AC TIG, set the AC wave baiance
control as required. Set the control fully
anticlockwise (50/50 balance) if welding
DC.

9. Ensure the pump on/off switch is in its
On position when using water cooled TIG
torch.

10. For AC TIG welding set the high
frequency switch to the continuous
position.

11. For DC TIG welding using HF start,
set the high frequency switch to its start
position.

12. Place the power switch in the ON
position.

13. Commence welding.

Welding

AC or DC TIG Arc Initiation using High
Frequency

Position the torch, warn bystanders to
shield their eyes and lower your
headscreen. Press the torch switch and
slowly lower the torch. (DO NOT TOUCH
THE WORKPIECE WITH THE
ELECTRODE). The High Frequency
output will allow the arc to strike without
the electrode touching the workpiece.

12
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‘—\“

Straight ground

Y e emm—"
STABLE ARC

Radial ground

Pointed tip

ARC WANDER

4 - 7Tmm

XD

Do not strike the HF on your finger
or any part of the body.
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MANUAL METAL-ARC WELDING
MMA

1. Make all necessary connections as
instructed in 'Installation’.

2. Place the TIG/MMA switch in the MMA
position.

3. Place the H.F. switch in the centre
OFF position.

4. Set the polarity switch as desired DC
positive, AC, or DC negative.

5. Set the range switch as required.

6. Select the desired weld current control
setting.

7. Set the AC wave balance control to
the fully anti-clockwise to the O position
(50/50 balance).

8. Place the power switch in the ON
position.

Welding

1. Position the electrode close to the
point where welding is to commence,
without actually touching the work.

2. Cover the eyes with a headscreen or
handshield and warn bystanders.

3. (a) Scrape the electrode on the work
surface near the start point (as though
striking a match). The arc shouid strike.

(b) Carry on scraping the electrode
across the surface of the workpiece until
the arc is almost continuous, then feed
the electrode into the hot pool of molten
metal keeping the electrode at
approximately 65-80° to the workpiece.

(c) Correct length of arc, (size of weld
bead) is acquired by feeding the electrode
backwards and downwards into the weld.

This downwards movement requires a
fittle skill which will be acquired after a few
practice welds.

Electrode diameter

Arc length

—

A

Don't switch on with the electrode
touched down on a metal surface
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