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i. INTRODUCTION TO THE
WESTERN ARCTRONICS
MODEL 435 AC- UO G <<m_|Um5

The Westers Arctronics Model 435 Welder provides, in a single
unit, the capacity for.perfect performince in a variety of welding tech-

niques. Alternating current, straight or reverse pelarity direct current

are easily selected. Within four overlapping ranges, the welding current
is variable from two to over three hundred amperes; moreover, it is
continuously variable througicu. cauu cange,

The design of circuitry and components guarantees stable cur-
rent, thus setting a new standard in the field of welding in an inert gas
atmosphere, This stability is particularly advantageous when thin mate-
rials are being welded.

The foregoing features are Eﬁmwumamn within a system contain-
ing controls and accessory units which provide the ultimate in flexibility.
Whether the user wants outstanding performance for only one application

or must be equally well equipped for all types of inert gas and metallic -

arc welding, the Western Arctronics Model 435 will meet his most ex—
acting requirements.

. 'GENERAL INFORMATION

This welder is the result of some unique engineering advance-
ments. Its steel core components, which have been designed to comple-
ment one mboapmw. form the heart of this machine, These components
..are the MAIN POWER TRANSFORMER to supply the basic welding
current, the REACTOR to control this current, and a DC CHOKE to
provide superior characteristics for DC welding.

~ Choice of type and amount of welding current is easily made
‘from the front panel. Two selector switches are mounted together on the
front panel. One selects AC or DC welding current of STRAIGHT or
REVERSE polarity, and the other determines which one of the four cur-
rent ranges is to be used. Both'switches are non-shorting, allowing
their positions to-be changed while the machine is turned on; however,
since the full welding current is carried by these switches, they should

not be changed under load (while welding).

‘A HIGH FREQUENCY UNIT is included as standard ._waﬁmsmuﬁ
and it features freedom from constant attention to the spark-gap points,

By resonating the output circuit, the need for critical adjustment of the

HZHMZMH.H@ and PHASE mmHm:H. oobﬁ.oum wm mrEEwﬂmm

The inherent mmun&b&\ of the Western Arctronics Welder is
derived from its control system. It is this network of components, sub-
assemblies and wires which forms the ‘nerve center of the machine.
From either the front panel or a remote rheostat, welding current can
be controlled continuously and without déad spots throughout each of the
four current ranges. One mode of oﬁmumﬁon provides high frequency
only to start the arc and then shuts it off automatically. As required for
the particular welding technique émployed, water and gas are turned on
and off withouf attention from the operator. A more thorough under- .
standing of these functions will be gained by reading the chapter
DESCRIPTIONS OF CONTROL FUNCTIONS. !

An unusual feature is the provisfon for spot welding in an Emwé _

gas atmosphere. ... A, SPOT:. QHH.U»HEHFE .available as. an moommmoa@ Lr

and can be installed at any time merely by plugging it info a prewired
receptacle and tightening two captive screws. Of course, for spot weld- "~
ing, a spot weld gun is attached {o the welder in place of the usual elec~
trode holder, The trigger switch on the spot gun is connected through a

cord plugged into the SPOT. HEHZQ RECEPTACLE, Operation of 9@ ;

trigger will initiate a timing ecyele controlled by the SPOT TIMER.
Water and gas flow will be started and stopped automatically.

11l. DESCRIPTIONS OF
CONTROL FUNCTIONS

The Western Arctironics Model 435 Welder has been nmmwm.bmm
for use with both inert gas and metallic arc welding processes. Control
functions are built into this unit so that operation of auxiliary equipment,
such as a remote foot control, hydromount or coolant source, and flow of
inert gas, is fully coordinated with whatever process is being used. The
features incorporated into this welder assist the user in making the
finest quality welds in metals of almost any type and thickness,

POLARITY SWITCF - LLTERNATING Qiﬁﬁ.ﬁvdi STRAIGHT OR RE-




VERSE POLARITY DIRECT CURRENT may be selected for weliding by
positioning the left ball knob on the front panel as indicated by the front
plate. : o *

OGNNMZH RANGE maﬁ,om m.ouw Odw.w.m..ze Ez GES are provided on
this welder, with ample overlap between each range. The desired welding
current range is selected. by positioning the ball knob on the H.HmE“ side of
the front panel as indicated by the front plate.

PANEL AMPERAGE CONTROL - WELDING CURRENT IS CONTINU-
OUSLY ADJUSTABLE THROUGHOUT EACH OF THE FOUR CURRENT
RANGES by means of this acEHoH.

¥ a’foot or hand owmumﬁma urmomﬁmﬁ is used to cosﬂ.oH émEEm
current. from a remeote locatisn, maximum welding current will he lim-
ited to the value set by the PANEL AMPERAGE CONTROL,

POWER SWITCH - This toggle switch is located at the lower left hand
corner of the front plate, Its function is to turn on the cooling fan and
activate the control system within the welder. Application of AC power
to the primary windings of the welding transformer within the unit is
controlled by-a contactor as described in the next paragraph. .

meZUbWU:WHEOHM CONTACTOR SWITCH - This toggle awitch is lo-
cated at the lower right hand corner of the front plate. - When placed in

the meZUbEu posgition, the contactor will be activated whenever the-

POWER switch is ON, thus permitting the machine to weld, In the RE-
'MOTE position, this switch de—energizes the contactor and transfers con-
trol of the contactor through the REMOTE OOZ.HSO.HON NHOMHuH>Ohm.

REMOTE CONTACTOR RECEPTACLE =~ This two-pole receptacle is
located on' the lower right front portion of the machine behind the access
door and is connected to the circuit only when that switch is set on RE-
MOTE. The contactor within the welder can then be actuated from some
distance by closing the circuit between the two poles of this receptacle,
Foot rheostats for remote control of welding current normally include a
switch 8 control the contactor.

STANDARD-REMOTE AMPERAGE SWITCH - .HEm toggle switch is lo-
cated at the lower right hand corner of the front plate. When this switch
is get in the STANDARD position, the switch places control of welding
current entirely with the PANEL AMPERAGE CONTROL within whatever
CURRENT RANGE has been selected. When this switch is set on RE-
MOTE, the REMOTE AMPERAGE RECEPTACLE is in the circuit, and a
remote mmaH.mmm device should be mﬁmo&mm

REMOTE bgﬁwg@m RECEPTACLE ~ This three-pole receptacle is
located at the lower right portion of the machine behind the access door,

from a foot control incorrectly wired. - The fuse in Fm lower holder be-
hind the access door protects the AUXILIARY POWER wnnmwﬂ>0hm..

___<. OPERATION

Place the POWER SWITCH in the ON position to activate zpm
cooling fan and the control system s&&.ﬁ the welder.

I desired, the CONTACTOR CONTROL SWITCH may be placed
in the REMOTE position while other adjustments are being made E.HE.. to
welding. When changed to STANDARD, this switch will energize Fm
contactor, and the machine will be ready for welding. K z remote con-
tactor control switch is used, it should be attached to the receptacle
marked REMOTE CONTAGTOR;::and. the. CONTACTOR OOZHNOH;..;
SWITCH must then be wOmHSoum& to wmgOHw g

Select the type of welding current desired by positioning the
POLARITY SWITCH to AC (slternating current), DC STRAIGHT (straight

= .

polarity direct current), or DC REVERSE (reverse polarity direct cur=-
rent). . With respect to the GROUND terminal, the ELECTRODE HOLDER -
terminal is negative when the POLARITY SWITCH is set on DC STRAIGHT
and positive when on DC w.mdmwmm .

Welding current will be mmﬁmﬁ_&b& by the combined settings of
the CURRENT RANGE SWITCH and. PANEL. AMPERAGE CONTROL,
First, select a CURRENT RANGE which includes the particular current
value desired. Next, adjust the PANEL AMPERAGE CONTROL to a
position upon its dial scale that is proportionate to the position of the
desired welding current within the current range selected. Greater or
lesser welding current can then be attained by further m&ﬁmﬂnmua of the
PANEL AMPERAGE CONTROL.

If the remote amperage control device (for example, a foot op-
erated rheostat) is not used, the STANDARD-REMOTE AMPERAGE
SWITCH must be set to STANDARD; otherwise, the Hubzmr AMPERAGE
CONTROL will be completely ineffective. When such a H.mEoS amper-
age control is used, it is attached to the receptacle Eﬂ.wmm REMOTE
AMPERAGE, and the REMOTE AMPERAGE SWITCH is-set to REMOTE.
This device will then be a vernier amperage control capable of varying
welding current from the minimum for the current range in use to a
maximum limited by the setting of the PANEL AMPERAGE CONTROL.



With some welding technigues, particularly when a foot am-
perage control is not used, it may be desirable to limit the initial arc
current. The Western Arctronics Welder has a circuit to perform this
function; it is activated by setting the START ADJUSTMENT SWITCH to
SLOW. The degree to which the starting current is reduced can then be
varied by the START ADJUSTMENT CONTROL. Minimum starting cur-
rent results when this control is in its full clockwise position., To dis-
pense with this function, either position the START ADJUSTMENT
CONTROL fully counter clockwise or place the START ADJUSTMENT
SWITCH to FAST,

High frequency is needed to start or maintain the arc for many
types of welding. If continuous high frequency is required, such as when
welding with AC in an inert gas ﬂﬁEomw._fMH.m_ set the HIGH FREQUENCY
SWITCH to CONTINUOUS, When high fréquency is needed only to initiate
the arc, set the switch to START; high frequency will then disappear
after the arc has been struck. High frequency is not required for metal-
lic arc AC or DC welding, When the HIGH FREQUENCY SWITCH is
placed in the OFF position, neither the high frequency unit nor the gas

and water valves will operate. This feature eliminates the possibility of

unnecessary gas consumption when doing metallic are welding,

When high frequency is employed, .the operator should adjust the
INTENSITY and PHASE SHIFT rtheostats for best performance; The
INTENSITY rheostat provides control of the amount of high frequency

present at the ELECTRODE HOLDER. The PHASE SHIFT RHEOSTAT'

controls the time of occurrence. of maximum high frequency voltage with
respect to the AC cycles of welding current. Optimum settings of this
control mmst be determined experimentally since they will vary for dif-
ferent s.mw&bm. jobs and currents:... . :

Water and gas valves operated by a timing circuit are provided
to control the flow of coolant and inert gas. Whenever both the contactor
is actuated and the HIGH FREQUENCY SWITCH is set on either START
or CONTINUOQUS, the valve will open. The timer causes the valves to
remain open for a vumnmoﬁowﬁgmm,wbﬁmuﬂﬁ after the contactor is de-
nergized (at completion of weld).: Any time interval from sbout 0 to 22
seconds can be selected by adjusting the dial on the timer. About fifteen
seconds post flow of water and gas is ideal for most operations.

This welder becomes a source of controlled current for spot
welding in an inert gas atmosphere when it is equipped with a SPOT
-WELD TIMER, For spot welding, a spot weld gun is attached to the

ELECTRODE 'HOLDER terminal of the welder, and the materials to be

welded are electrically connected to the GROUND terminal, Weld cur-

rent is determined by the settings of the CURRENT RANGE SWITCH and

- PANEL AMPERAGE CONTROL the same as for any other type of weld~-

- welding.aluminumn and.other non-ferrous alloys, , . . . .. .. .. ...

A remote amperage control device, when attached to this receptacle,

will be effective only when the STANDARD-REMOTE AMPERAGE-
SWITCH is in the REMOTE position. Such a device will, in essence, he

a vernier control capable of varying welding current from the minimum

to the maximum for whatever current range is being used.

HIGH FREQUENCY START-OFF-CONTINUOUS SWITCH -~ This three
position toggle switch is located ai the lower right-hand corner of the
front plate and controls operation of the high frequency unit within the
welder, When switched to the START position, thie switch engages a
circuit sensing the voltage across the welding are. High frequency will
be present at the electrode holder until an arc has been struck, at which
time the high frequéncy is automatically turned off. Iligh frequency will
appear again whenever the welding arc is broken or the voltage across
the arc is too great. This is caused by the distance being too great be-
tween work and electrode. , |

When this switch is in the off position, the water and gas valves
are turned off as well as the high frequency. This converts the machine .
to a standard arc welder. Place the switch in the continuous position for _

SLOW START ADJUSTMENT CONTROL SWITCH - This switch is located -
at the lower left hand corner of the front plate, Hs function is to place

the START ADJUSTMENT CONTROL in or out of slow or fast startingzms

Setting this switch to FAST keeps the slow or soft start position of the:
control circuit from having any effect on the control of welding current. .

START ADJUSTMENT CONTROL - This rheostat is located above the
START ADJUSTMENT CONTROL SWITCH, With its related switch E.
the SLOW position, this control has the effect of limiting the initial
amount of welding current when an arc has been struck. As the arc is
maintained, welding current will gradually rise to the level @mﬁmH.EHmm
by the PANEL CURRENT CONTROL and a REMOTE AMPERAGE ‘CON-
TROL if in use. The START ADJUSTMENT CONTROL has its maxim

effect when rotated fully clockwise, , . :

HIGH FREQUENCY INTENSITY CONTROL - This rheostat is located on
the lower right hand side of the front plate. Its function is to control the
INTENSITY or amount of high frequency present at the ELECTRODE
HOLDER. Maximum INTENSITY results when this control is turned. .
fully clock-wise. _ :

HIGH FREQUENCY PHASE SHIFT CONTROL - This rheostat is located
in the lower center of the front plate. Its function is to change the
PHASE of the HIGH FREQUENCY in relation to the PHASE OF THE
WELDING ARC VOLTAGE. This control also has svme effect upon the
INTENSITY of the Emr.mwmm:mb.ou_._ altbough it is not as pronounced as




- pump such as is Eoowwowﬁma in a hydromount.

that of the HIGH TREQUE NCY INTENSITY CONTROL, Positioning of
the PHASE and INTENSITY controls is left to the discretion of the oper-
ator, who will discover the most suitable setting related to each job and
his set-up. ’

WATER AND CGAS TIMER - An- automatic timer is incorporated as a
plug-in unit qceupying a recesged area behind the access door at the
lower front nouﬁob of the welder. . Its purpose is to control the operation
of the water and gas valves. Whenever the contactor is actuated and the
mHQm/m,wH@GMZON SWITCH is set on either START or CONTINUCUS,
the water and gas valves will be opened. Upon completing a weld, the
operator will usually turn off the welding current (by de-energizing the
contactor) and thus start the timing interval for the post flow of water
and gas. This post flow of coolant and inert gas dissipates the heat
stored in the torch and protects the tungsten electrode while. it cools.
The timing interval is adjustable from about two to thirty seconds. .

The sequence of operations described above applies when the
welder is uged in an inert gas shielded welding process. The automatic
timer is nmmmmﬂmu to conserve gas and coolant. For metallic arc welding
where neithe¥ gas nor coolant are required, if the HIGH FREQUENCY
SWITCH is positioned to OFF, this timing function is not in the zireuit,
and therefore émamu. and gas valves willremain intheir OH._Ome positions.
SPOT WELD TIMER - A spot weld timer is available as ah accessory,
and provision has been made for it at the right.of the WATER AND.GAS
TIMING CONTROL. Since the welder is prewired to accommeodate -this
‘timer, installation consists of merely. plugging it into the. H.mommﬂ..owm
provided and ﬂmwﬁmﬁum two omuﬂé.m screws.

SPOT _H.Emuw_ wmomvabou..m - This two-pole H.mnmwﬁmﬁo is located ad-
jacent to the SPOT WELD TIMER pogition. It iz inactive unless the
welder i3 equipped with a timer. Iis function is to provide a means of
Eﬁmgm mﬁ mﬁo& weld o%opm

bcuﬂbbaw.ﬂ vaﬂmw wmomwabohm ~ _H.Em go..bopm receptacle is lo-
cated near the center of the lower front portion of the machine behind the
access door.
present at this receptacle. Its purpose is to provide power for a coolant
Motors up to one-
quarter horsepéwer may be powered from this source, which hag a nom-
inal rating of 500 VA.

FUSES ~ Two fuse holders are mounted on the front of the welder. Both
use the same size fuse, namely, a 10 ampere slow blow type (Buss MDL~
10). The fuse in the upper holder protects the welding amperage control
circuit. If the fuse goes out, thére is no longer any amperage control
“from the main rheostat. This fuse protects the main amperage control

Whenever the POWER SWITCH is ON, 115 volts AC is

B

et

the ELECTRCODE HOLDER will ao@ﬁﬁ upon its Hwbmﬂr and the ﬁmESm

currents to be used.

Both the ELECTRODE HOLDER and GROUND termipals are
electrically isolated from the case of the welder. Be careful that lugs,
brackets or frayed cable ends do not cause a connection between one of
the output terminals and the case. This is particularly important at the
ELECTRODE HOLDER terminal because high frequency can be lost
(shorted to the case) even though welding current is normal.

CAUTION - BE SURE CONNECTIONS AT ELECTRODE HOLDER AND
GROUND TERMINALS ARE’ OHH&Z AND TIGHT.

WATER and GAS _OOZZM_O.H.HOZm should be made to the <mw.<mm :
which are mounted on the output panel. Be sure io observe direction’ of
flow as indicated on the valves by arrows. e

‘115 volts AC to power a coolant pump is available at the .Hmo.mwn
tacle on the output panel. Its nominal rating is 500 VA, which will power
a one~quarter horsepower motor. _

~ MOUNTING HOLES are provided in the bottom sides of the
frame, rails. They are convenient for attaching the welder.to a gduo.. .
mount or dolly.

V1. MAINTENANCE

CAUTION - DISCONNECT PRIMARY POWER BEFORE ENTERING THE
INSIDE OF THE WELDER FOR INSPECTION OR MAINTENANCE.-
DANGEROUS VOLTAGES ARE PRESENT WITHIN WELDER, EVEN.
WHEN THE POWER SWITCH IS OFF, UNLESS PRIMARY Huos..mmn Em
BEEN REMOVED. oo

_ Routine EEﬂﬁmumuom ﬁac be limited to Em mmqmﬂ.&. wm@mﬁmuﬁnﬂm
covered below.

The dust filter should be replaced periodically. I the red Hwﬁ
located on the front panel is lighted, it is an indication that the welder is

warmer than normal. ‘The duty cycle may be exceeded or the air flow is

being restricted. Check the filter to see if a replacement is needed.
Particular attention should be giver to keeping the rectifier stacks and
the high frequency unit cleams - In most cases this can be done ammenﬁqm_.%
if oup% the top is Hm504mm




H:vn_p.nm.nm the fan motor occasionally with a good grade of light
oil, It is accessible when the top is removed.

Clean or replace and readjust the tungsten spark gap points as
required for satisfactory operation of the high frequency unit. The spark
gap assembly is accessible when the access cover on the front of the
welder is removed. Generally, high frequency output varies directly
with spark gap spacing. The nominal spacing is . 008 inch, but this can
be increased to as much as . 013 inch to obtain maximum high frequency
output. High frequency radiation (radio interference) will increase with
greater output, so it is suggested that minimum spark gap spacing oouu
sistant with the welding operation be EmE&wEmm

TO ADHUST SPARK GAPS

il

1. Loosen screw - A
2. Place febler fauge between points - B

3. Apply vwmmmﬁ.m to spark electrode so feeler gauge 'is held firmly
between gap - B

4. Tighten screw - A

—
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g, set the POLARITY SWITCH for STRAIGHT POLARITY BIRECT'
CURRENT. Other switches are positioned as follows: POWER - ON,
CONTACTOR SWITCH - REMOTE, AMPERAGE SWITCH - STANDARD,
HIGH FREQUENCY - START, START ADJUSTMENT CONTROL — FAST,
and INTENSITY and PHASE SBIFT CONTROLS - fully clockwise. Dura-
tion of each weld is determined by the SPOT WELD TIMER whick can be
set for any period up to 120 cycles (two seconds). Each spot weld cycle
is initiated by operating the trigger switch on the spot weld gum, which .
should be connected, through 2 cord, to the SPOT TIMING RECEPTACLE.
The trigger switch must be held in the closed position until the weld
cycle is complete. Water and gas flow will be. started and stopped
automatically. .

Duty cycle is the ratio of ON-time to ON-time plus OFF-time,
over a specified duration of time.  Duty cycle for Western Arcironics
welders is specified for ten minutes of ON plus OFF-time. Ratimgs are
based on a 60% duty cycle. According to definition, a 60% duty cycle
would allow six minutes of ON-time during any ten minute period. That

__ON . 6
is, duty cycle = ON + OFF during a ten minute ﬁmwwoa or mo& =8+ 4,
I the total ON-time during any ten minute period exceeds six mminutes,
the welder should not be used at maximum output Swﬂwoﬁ exceeding its
rating.
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V. INSTALLATION

LOCATION - The welder should _um, located so that air passage

is not restricted from moving in through the screen and air filter at the

bottom nor out and away from the back at the fan location.  Air drawn -
through the welder should be mu% BE as free from metal dust and oil as

possible.

CAUTION - TO MOVE THIS WELDER USE THE LIFT EYE ON TOP OF
THE MACHINE. DO NOT PICK UP WITH FORK LIFT BETWEEN

- FRAME RAILS.

PRIMARY POWER REQUIREMENTS - The Western Arctronics
Model 435 Welder can be operated from a 208, 230, or 460 volt, 50-60
cycle AC line. The power lines to the welder should be fused at 100
amperes for 208 or 230 volt operation and 50 amperes for 460 volt oper—
ation. Wire size requirements will depend largely upon how far the
welder is located from its source of primary power. The main eonsid-




eration is that input voltage at the welder does not drop appreciably
under full lozd conditions. An electrician can best determine require-
ments of the power source after studying all conditions related to the
installstion.—

‘POWER CONNECTIONS TO THE WELDER are made at a ter-
minal board accessible through a hinged door on the back of the welder.
Incomiisg m_uoimn. lines are attached to the terminals marked L 1 and L 2,
The kime neutral or ground -should be attached to the termipal marked
GND. T is recommended that power lines to the welder be enclosed in
flexible or rigid metal conduit and that the conduit .w|m properly grounded
as a means of reducing electrical radiation.

STRAPPING FOR LINE VOLTAGE OPTIONS - Western Arc-
tronics welders are strapped for 460 volt operation when they leave the
factory. Even if 460 volt operation is planned, it would be wise to check
the strapping of your welder by referring to the chart on the inside of the
sccess door. Restrap BOTH SETS OF TERMINALS for the line voltage
to be used and make dertain: that all comnections are tight. Do not use
steel hardware (nuis, bolts, or washers) for connections to the terminal
panel if any of the brass hardware>supplied.with the welder becomes-lost.
The strong magnetic fields surrounding these terminals would cause the
steel hardware to become hot causing damage to the panel.

CAUTION - BOTH SETS OF TERMINALS MUST BE STRAPPED AS INDICATED BELOW
1 6 1 6 1 6
o 0 o] [} o o
[ _ _
c cc o o—0 0—0 0 0—0 O
1 245 5 12 8 4 35 8 12 3 456
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2 3 4 5 2 3 4 5 2 -3 4 5
o) . o < o) O o) (o] O
GKD Ll L2 GND Ll Lz GND L1 L2
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OUTPUT CONNECTIONS are madge at the bottorn panel on the
front of the welder. Comnect the torch or electrode holder. to the termi-
pal merked ELECTRODE HOLDER, and the work or material to be
welded to terminal marked GROUND. A number two cable will be suf-
ficiently large for the GROUND connection in most applications. If a
torch for inert gas welding is used, it will be supplied with its own cable
of the vrover size. For metallic arc welding, the size of the cable to

NOTE: Widening the mﬁmnh gap spacwng will increase the Loading on the
wo mica capacitors in the high frequency unit and thus can conteibute to -
their premature failure. If one of the capacitors should fail, operation
can be continued on the other capacitor if the spark gap spacing is re-
duced about . 004 inch.

The main rectifier stacks are protected by a thermostat. I the
rectifiers are overloaded, the thermostat will open the contactor control
circuit, causing loss of welding current. I this should happen, leave
the POWER SWITCH ON so that the fan will ooﬁE:@ to owoawﬂm. After
several minutes welding Em% be resumed.

This welider is maﬁvvma with power factor correction capacitors.
If one of the capacitors mm;m, primary line current .&E anmmmmv but
operation of thz wallsw ~iov B sontinued.

A thorough visual inspection of the inside of the welder when-
ever the top or sides are removed is advisable In order to detect the
start of trouble, Cable and wire terminations should be inspected for
signs of heating or arcing which would indicate loose connections. It is
important that all electrical donnections are kept tight. _

Trouble shooting and parts replacement may be necessary at
times. ~ Note that all of the wires in the control system are color coded
and that the wire color codes are shown onthe schematic wiring diagram.
The direction of rotation of each rheostat is'also shown. With the above
information, no difficulty should be experienced when replacing parts.
The WATER and GAS and SPOT WELD TIMERS are E:muE units which
can be removed when servicing is required.

A complete stock -of replacement parts is maintained by the
Western Aretronics Company. For assistance in servicing your welder
or for securing replacement parts, contact your dealer; he may have the
parts you need in stock, or he will obtain them for you.

VIl. ELECTRICAL INTERFERENCE

Although mpmn_ﬁn&.gﬁmﬁmuosom Bm% be experienced im some
installations, it can be minimized or mwﬂﬂm_% eliminated by following
these wmooBEmﬁamﬁgm.

1. Be sure the power cables.to the welder are enclosed im rigid



. mnmmw spark gap setting to a minimum. This can be as Hoé as

or flexible steel conduit which is properly mwocuuma.no the
welder frame at one end and to the service ground at the
switch box end.

O.H.\rc.bm the work to an adequate ground (A water pipe or B-it,
ground rod driven into the earth).

. 003", depending Euon the application.

Wmmnom length of SmEFm leads where feasible.

,

If phone or lighting eﬁ_umm _are open and in close proximity to

the welder, -enclose them in conduit and ground conduit.
Capacitors across and between each wire and ground may

assist in blocking interference in phone circuits. These

_capacitors should bethe mica type of approximately .001 mifd.
capacity, and should be installed by the telephone company.

In general, very little direct radiation extends -beyond ap~
proximately 50 ft. Within this 50-ft. radius all conductors

i.- = ghould: either. be ghielded iwith: conduit or relocated -outside -

mpm area.

émqm traps may be installed across the welding .an.EEEm of
the welder. A wave trap will be most efiective for ca.% the

. oum frequency to which it is adjusted.

S

NOTES
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B SET THE PACE IN WELDING
~ AC+ AC-DC INERT

ARC WELDER

A complete and self-contained welder that can be
operated manually, automatically or remotely, This
series of welders is designed for use in both inert
gas shielded tungsten arc welding and coated elec-
trode metallic arc welding. Maximum versatility of
usage is gained by the simple electrical control to
provide. current output, timing functions and built-in
automatic protection supervision. They are built
in accordance with NEMA standards and are made
of the highest quality material and equipped with
the latest design components available, There is
little or no maintenance required as a result of the
patented transformer design which eliminates moving
parts. Many additional optional features and acces-
sories go with the basic unit to gain the optimum
in welding.

All Models are equipped with built-in power factor
correction, for lower primary line draw and economi-
cal operation. These welders are rated for indus-

-trial duty cycles in accordance with NEMA speci-

fication. Exclusive innovations provide rapid and
effortless dialing of heat selection and genuine ver-
satility of application. Compact machines that offer
. welding efficiency never before provided in electrical
weidmg equpment. Welding process changeover ad-
justment, is also rapid and simple—by selection of
the proper switch positions.

Frauwr o5
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with this

The machines have adjustable timing devices that
plug-in like radio tubes, giving a variety and dif-
ferent combinations to handle the widest range of
welding tasks. A real time saver in production
welding. ' :

Ease of maintenance was a major factor for considera-
tion in the case design of these units. A rugged
steel cabinet assures successful operation in all weather
conditions, Baked-on enamel cabinet finish assures
lasting beauty and case longevity. All controlling
switches, dials, and connections are clearly marked
with a long lasting sitk screen process. Every com-
ponent that could ever require attention has been
located for easy accessibility. The entire high fre-
quency and control assembly is mounted on a re-
movable drawer type plug-in chassis. There are two
lifting eyes mounted on each side of the case half-
way between the front and the rear. The front
panel of the case is recessed and all controls and
#switches are behind the clearance of the front part

of the case, giving additional protection.

FORM-G-138 CAT. SEC. 10-31




. AMAZING CONTROL SYSTEM

Simplicity of operation is stressed in these units’
* comprehensive design and engineering. All controls
and adjustments are readily accessible and are clearly
marked; lighted red indicating pilots show theoperator
exactly how the machine is functioning at ali times
during the operation.

Inherent arc stability of our units produce an ex-
. tremely smooth and unvarying performance in all
arc welding operations.

SKETCH DETAIL

1. RANGE SWITCH —
selected precise range for a particular welding
job and with generous overlap; marked with
YHIGH, “MEDIUM™ and "LOW”’ settings.

2. POLARITY SWITCH —
furnished on AC-DC modeis to connect output
for either AC or DC straight polarity or DC re-
versed polarity,

3. START SWITCH —
soft start begins at approximately 1/2 normal
current for . a 2 second delay, then increases
to normal value. Standard start begins at normal
value immediately.

4. REMOTE CONTROL RECEPTACLE —

a single receptacle thataccommodates both remote
controls for amperage and for “OFF-ON'’ operation.

5. WELDING AMPERAGE —
just dial the amperage you need. Makes it very
simple to get the particular heat you want for any
particular weiding job.

6. PANEL REMOTE SWITCHES — (Contactor & Amper-
age: toggle switches to select control at the panel
or at the remote position.

7. POWER SWITCH —
energizes both the cooling fan and the control
transformer for welding procedure.

«. 8. GAS-WATER SWITCH —

for inert gas welding should be in “ON" posi-
tion; for metallic arc welding should be in "“OFF"
position.

9. HIGH FREQUENCY SWITCH —

... turns high frequency ““ON" for inert gas welding;
operates in conjunction with high frequency drop-
out timer. _

10. HIGH FREQUENCY INTENSITY SELECTOR =
rotating knob selects proper high frequency for
arc starting. Controls increase or decrease spark
jump.

11. PILOT LIGHTS ~
are iluminated when the function which each
represents isoperating; individual lights are labeled
to show their function.

12. PLUG-IN TIMERS —

(1) Post-Flow timer (0 to 30 seconds); (2)
Pre-Flow timer (0 to 30 seconds): (3) High
Frequency drop-out timer (0 to 30 seconds);
} (4) Spot Gun timer (0 to 3 seconds).
13. INTERLOCK SWITCH -
~ safety device to cut main power automatically
whenever timer control panel is opened.

i0
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TRANSFORMER

A patented saturable shunt transformer design elimi-

nates the need for a separate saturable reactor nor-
mally used in electrically controlled welding machines.
The resulting space economy allows for a smaller
and more compact welder. The transformer dual coil
windings are designed for balanced operation and
superior cooling. Constructed from die-punched silicon
laminations with fixed primary and secondary windings.
Coils are double impregnated with baked varnish
for protection. The cooling fan motor has lifetime
lubrication and the fan exhaust requires no more
clearance than 18" from the wall. The cooling fan
is mounted to the top rear of the case, therefore
providing a complete cooling draft throughout the
gase and over the transformer. Tne fult range output
produced in the basic power unit is done through
a patented, magnetically controlled transformer.




POST-FLOW TIMER

This timer continues the flow of shielding gas and
water after the welding arc is broken in order to
- provide protection to the hot tungsten electrode and
_TlG"'torch. This timer is adjusted from 1-30 seconds,
depending upon the size of the electrode, the current
used and the time required for the tungsten electrode
to cool down without oxidizing. The post-flow function
should always be used when TIG welding. When
stick electrode welding, this function is not needed
" and can be deactivated by placing the gas-water
switch on the "Off” position without disturbing the
“.setting on the timer. Hi-frequency adjustment is
" on the front panel.

w

‘PRE-FLOW TIMER

This timer provides a shielding arc gas purge of the
gas lines and work area before the arc is struck.
When this timer is used, there is a delay of 1 to
30 seconds after the start switch is activated, during
which time gas and water flow, At the end of the
time delay, Hi-Frequency staris (if used), the arc
is struck and main welding power flows. By setting
this timer on ‘'zero” (or if no timer is furnished)
this time delay in starting will be minimized.

THE HI-FREQUENCY DROP-QUT TIMER

This timer is used most often in the DC TIG welding

" and- stick electrode applications. It is designed to
shut off the Hi-Frequency oscillator at a pre-set time
(1-30 seconds) after the arc is stahilized. In AC
TIG welding, the Hi-Frequency stabilizer must operate

. continously in order to maintain the arc and the
_drop-out timer then is NOT used. The Hi-Frequency
drop-out switch should be set -on ‘‘continuous’.
(Instantaneous Hi-Frequency drop-out timer is pro-
vided as standard with the machine even though no
timer is used. A dummy plug must be in position
in the' socket and the Hi-Frequency drop-out switch
inside must be set on ‘'Start-only” in order to obtain
this function.)

HI-FREQUENCY SPARK GAP

The tungsten spark gaps are factory set at .008
and this assembly is mounted on the righthand side
behind the upper front door panel. The spark gap
can be adjusted by screwing the contacts in or out
and have a range of .003 to .012, The Hi-Fre-
quency intensity selector increases or decreases the
amount of spark jump. The distance the spark jumps
will increase as the tungsten becomes heated and will
vary with the cable length, base metal, etc.

CONTACTOR -

AC/ DC units are equipped with hermetically sealed
stlicon diode rectifier cells. They give superior weld-
ing performance on DC applications due to théir high
efficiency and non-aging characteristics. They require
no maintenance.

START SWITCH

When the switch is set for soft start, the welding
begins at approximately half of the welding current.
Then after a delay of about 2 seconds, the current
increases to the normal value. This feature mini-
mizes the possibility of tungsten erosion and inclusions
created by high starting currents. When the switch
is set for standard start, the welding begins at the
normal current level immediately. (The soft start
isn’t used when a remote foot switch is being used.)

GAS-WATER CONNECTIONS

These connections are easily accessible on the front
part of the lower side panel. The brass fittings are
clearly marked. The water intet fittingisa 5/8 - 18
LH female fitting. The gas inlet to torch is a
5/8 - 18 RH female fitting in accordance with Inter-
national Acetylene Association Standards. The entire
valve panel can be removed for ease of servicing
and are immediately behind this panel. Electrical
connections unplug readily.

PRIMARY POWER CONNECTIONS

Standard models are provided with a triple voltage
primary for operation on 208, 230, or 460 volt AC
power lines. For safety, all welders leave the factory
connected for 460 volts. Should reconnection of
the machine for 208, or 230 volts be required,
rear door access panel readily exposes the primary
terminal. Simply rearrange the copper voltage change
bars as pointed out in the Operating Instructions,
or via the diagram attached to the inside of the panel
door. Fuses should be selected in sizes of approxi-
mately 1% to 2 times the rated primary ampere.
These units will operate from a single phase power
line, or from any one phase of a three phase power
line. Any three combinations of optional voltages may
be received through special order.

SECONDARY POWER CONNECTIONS

The terminal studs are located behind the bottom
front panel door. The lug of the TIG torch power
lead bolts to the stude marked ‘‘electrode” and the
lug of the ground clamp cable is bolted to the stud
marked “‘ground’’. For metallic arc welding, replace
the TIG torch power lead with a stick electrode cable
and holder lead to the stud marked ‘‘electrode’.

When a water recirculating pump system is used, the
incoming water hose and torch water hose is con-
nected directly to the recirculator.

A water-flow safety switch (torch saver) can easily
be connected to this machine by connecting this
switch in the contactor circuit. A bolted connection
f two black wires is located behind the gas-water
panel.




REMOTE CONTROLS

Both hand or foot operated rheostats are available
for remote control operation compleie with cable
and plug assembly. A single receptacle that accom-
modates both remote controls for amperage and for
‘“Off-On’’ operation is located on the front panel
of the machine. The “contactor” switch and the
““amperage'’ switch, located on the front panel, both
have a remote position. When the contactor switch
“is in the remote position, it passes the ‘‘start” and
‘““stop’’ control on fo whatever device is plugged into
the remote control receptacle. When the amperage
switch is in the remote position, the amperage adjust
ment is accomplished by the foot operated remote
contrel plugged into the remote control receptacle.

SILICON RECTIFIERS
The heart of any DC Rectifier welder is the rectifier

bank which converts AC alternating-energy into steady

DC welding current. Silicon Rectifiers are the most
perfect static converter elements known to man. Here
are the facts: Silicon diodes are 98% efficient com-
pared to approximately 85% fot selenium rectifiers.
Silicon diodes do not age or deteriorate in service.
Silicon diodes are the only hermetically sealed recti-
fiers in the industry. Selenium can be semi-sealed
only by-painting. Silicon diodes are small rugged
low cost units comparable in size to a spark plug
with 6 cells required per machine. Selenium neces-
sitates a large bulky bank of 40 or more plates
6’7 x 12" in size. Silicon has negligible reverse
leakage currents compared to other rectifier materials.
Here are some of the benefits: Savings in power;
delivers same maximum output over the entire life
of the equipment. Metallic dust, moisture and cor-
rosive fumes cannot attack silicon and deteriorate it;
produces an exceptionally smooth stable welding arc
free from capacitive crackle.

Distributed By:

SPECIFICATIONS — (200 - 300 Amps)

RATED SEC. AMPS: 300 at 32 Load Volts - 200

at 28 Load Volis

Rated Duty Cycle: 60%

Open Circuit Volts: 80 AC - 72 DC

Current Range: 300 Amp AC 5-80, 30-230, 165-400-
DC 5-75, 25-220, 125-400 - 200 Amp AC
5-80, 30-200, 160-300 - DC 5-75, 25-185,
120-300

Type Control: Saturable Transformer with 3 position
Range Switch and Rheostat

Rated Primary: 208/230/460 Volts, 1 Ph. 50/ 60
Hz, 300 . 110/100/50 Amps, 200 -
77/ 70/ 35 Amps; Optional 380, 575, etc.

Power Factor Correction: 75%

Start Control: Standard and Soft Start Switch

DC Inductor: "Included

Overload Protection:-
Circuit

Rectifier Type: Silicon Diode, Straight Polarity Type

Panel Controls; Hi-Freqg. Start / Off/ Cont. Switch;
H. F. Intensity Rheostat; Power, Gas/ Water
& Hi-Freq. On/ Off Switches and Pilot Lights;
Switches for Panel or Remote Control of Pri-
mary Contactor and Qutput Amperage; Plug-in
Post Flow Timer (Standard); Optional Plug-in
Timers for Pre-Flow, Hi-Freq. Delay and Spot
Arc Timer; Remote Control Receptacie; AC,
DC Str., DC Rev. Polarity Switch; 3 Position
Range Switch; Amperage Control Rheostat;
Soft Start Switch,

Connections’ ¥’" Secondary Studs behind hinged
door; Primary Terminal Panel and Voltage
Links

Remote Control: 20" Cable and Momentary Contact
Switch included.

Construction: Skid Mounted, Lift Eyes, 16 Ga. Baked
Enamel Cabinet, Upright Style: Removable
Plug-In Hi-Freq. Control Drawer Assembly
and Gas/ Water Solenoid Panel.

Size and Weight: 22" Wide x 24’7 Deep x 41"
High, Approximately 575 lbs. net 300 Amp.,
535 Ibs. 200 Amp.

RUNNING GEAR

A heavy-duty four-wheeled truck with towing bar
ia available at a nominal exira cost. Because of the
minimum weight of the units, a towing truck is highly
desirable in many cases o gain rapid portability
from station to station within the manufacturing piant
or can be easily moved to where overhead conveyance
can be used to [ift and move to a dock or truck bed.
Running gears come in two types, with or without
a gas bottle ptatform.

ACCESSORY KIT

Accessory packages consisting of a welding helmet
with lens, 35' of welding cable with electrode holder
and jugs, 30" of ground cable with ground clamp
and lug are optional. The cable lug-ends are stan-
dard; however, CAM-LOK plug-ins are special order
but are at additional cost. Mote: Space lugs are
standard with the welder. Cam-Lok connections on
the welder are special order and at additional cost.

Thermostatic; Fused Control

Trert gas torches may be ordered to meet any re.
quirementor welding need.




eration is that input voltage at the welder moww not .drop - appreciably -

under full load conditions. An electrician can best determine require-
ments of the power source after studying all conditions related to the

- . installation.

"POWER CONNECTIONS TO THE WELDER are made at a ter-
minal board accessible through a hinged door on the back of the welder,
Incoming power lines are attached to the terminals marked L 1 and L 2.
The lime neutral or ground should be attached to the terminal marked
GND. It is recommended that power lines to the welder be enclosed in
flexible or rigid metal conduit and that the conduit be properly grounded
as a means of reducing electrical radiation.

STRAPPING FOR LINE VOLTAGE OPTIONS - Wesiern Arc-
tronies welders are strapped for 460 volt operation when they leave the
factory. Even if 460 volt operation is planned, it would be wise to check
the strapping of your welder by referring to the chart on the inside of the
access door. Restrap BOTH SETS OF TERMINALS for the line voltage
to be used and make dertain that all connections are tight. Do not use
steel bardware (muts, bolts, or washers) for connections to the terminal
panel if any of the brass hardware supplied with the -welder becomes lost.
The strong magnetic fields surrounding these terminals would cause the
steel hardware to become hot causing damage to the panel.

CAUTEON - BOTH SETS OF TERMINALS MUST BE STRAPPED AS INDICATED BELOW
1 6 1 ] 1 . 6
T 1 ° ° ° °
0000 o0—0 0-—0D o 0—0 O
1 2 345 6 1 2 3 4 5 & 1 2 3 4 5 8
_O o] O (o) < Q
o © (o] o 00 o0—0 o} 0O—0O ©
2 3 4 5 2 s 4 - 2 3 4 5
O o o o] (o) o (o) 0 [»]
GND Ll L2 GND Ll L2 GND L1l L2
208 VOLTS 280 VOLTS 460 VOLTS

OUTPUT CONNECTIONS are made at the botiom panel on the
front of the welder. Comnect the torch or electrode holder. to the termi-
nal marked ELECTRODE HOLDER, and the work or material to be
welded to terminal marked GROUND. A number two cable will be suf-
ficientty large for the GROUND connection in most apptications. H a
torch for imert gas welding is used, it will be supplied with its own cable
of the proper size. For metallic arc welding, the size of the cable 1o

NOTE: Widening the spark gap spoclog will increase e toading on the
two mica capacitors in the high frequency unit and thus can contribute to
their premature failure. If one of the capacitors should fail, operation
can be continued on the other capacitor if the spark gap spacing is re-

~ duced about ., 004 inch.

The main rectifier stacks are protected by a thermostat. If the
rectifiers are overloaded, the thermostat will open the contactor ﬂoﬂﬁ.ow
circuit, causing loss of welding current. If this should happen, leave
the POWER SWITCH ON so that the fan will continue io operate. After
several minutes welding may be resumed. . : .

This welder is equipped with power factor correction capacitors.
T one of the capacitors fails, primary line current will increase, but
operation of th: o nns e sontinued. .

A thorough visual inspection of the inside of the welder when-
ever the top or sides are removed is advisable in order to detect the
gtart of trouble. Cable and wire terminations should be inspected for
signs of heating or arcing which would indicate loose connections. It is
important that all electrical connections are kept tight.

" Trouble shooting and parts replacement may be necessary at
times, Note that all of the wires in the control system are color coded
and that the wire color codes are shown onthe schematic wiring diagPam. .
The direction of rotation of each rheostat is'also shown.. With the above
information, no difficulty should be experienced when replacing parts.
The WATER and GAS and SPOT WELD TIMERS are plug-in units which
can be removed when servicing is required. :

A complete stock of replacement parts is maintained by the
Western Arctronics Company. For assistance in servicing your welder
or for securing replacement parts, contact your dealer; he may have the
parts you need in stock, or he will obtain them for you.

Vil. ELECTRICAL INTERFERENCE

b_ﬂwocnr electrical interference may be experienced in some
installations, it can be minimized or entirely eliminated by following
these recommendations: * ,

1. Be sure the power cables to the welder are enclosed in Em.E
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INSTRUCTIONS INSTALLATION AND OPERATION OF HIGH FREQUENCY
ARC STABILIZERS

GENERAL DESCRIPTICN

The High Frequency Arc Stabilizer is designed to convert standard AC or DC welding machines
for the tungsten inert gas shielded (TIG} arc welding process. These units are also often
used to improve the ease of metallic arc welding, particularty when low currents and special,
hard-to-handle electrodes are involved.

In inert gas welding the high frequency allows the welding arc to be started without
touching the tungsten electrode to the work, thereby eliminating contamination of the
tungsten. This is accomplished by holding the tungsten electrode approximately 1/16" to
| /8" away from the work piecé. The high frequency then jumps this gap and creates an
Tonized path through the air over which the main welding current can flow.

In addition, the high frequency oscitlator continues Yo stabilize and maintain the welding
arc after it has been started, It is absolutely essential to use high frequency for
starting and stabilizing when welding with an AC welder on aluminum or magnesium, otherwise
the are will go out. When using a DC welder on staintess or carbon steel the arc can be
struck without contamination by fouching the electrode and the arc will normalily be
maintained, however, the use of high freguency greatiy simplifies the starting process,
especially in tight corners.

High Frequency also performs another important function when weiding aluminum or magnesium,
It tends to break down the surface oxide and thereby gives a cleaning action to the weld
puddle. ’

For stock eiectrode work with low hydrogen and lime coeted rods, it is frequently difficult
to maintain a steady arc, particularly with welders having low open circuit voltage., By
using a high frequency oscillator this arc - out preblem is easlly solved and production
speed is greatly increased,

A Gas-Water Control is available which works in conjunction with the arc stabilizer to
cgnfrol ‘the flow of gas end water for TIG welding.

SPECIFICATIONS OF HICH FREQUENCY ARG STABILIZER

Through Put - ¢
Rating € i00% lnput Dimensions _(inches) Net Wi,
Duty Cycle Volts Amps HZ W H v; {bs.
400 A - 115/230 1/.5 50-60 15 7-1/4 14-3/4 27
NST TION

RADIO. FREQUENCY INTERFERENCE

This equipment has been type-tested under standardized field test conditions as recommended
by the Joint Industry Committee on High Frequency Stabilized Arc Welders and found to
radiate radio frequency energy within the maximum allowable |imit established by the Federal
Communications Commission for this type of equipment. '

On the basis on these tests, installations of this equipment made in accordance with the
instructions herein may reasonably be expscted to meet the radiation limits established by
the Federal Communications Commission.

The operator of this equipment should execute the certificate on the following page and
attach it to the equipment,

For additional information refer to:

|. Federal Communications Commission .
"Ruies and Requlations™ Part I8

2. "Recommended Installation and Test Procedures for High-‘

Frequency Stabilized Arc Wefﬁing machines™ .
Published by the Nationzl Electric Manufacturers' Association




GUARANTEE

The manufacturer guarantees to the original purchaser that this equip=~
ment has been thoroughly checked and tested before shipment and is
free of mechanical and electrical defects.

Shouid defects due to faulty material or vorkmanship develop within
one year from date of sale, the squipment wiil be repaired and put

in workable condition free of charge, providing it Is returned to

our factory, or authorized service station, TRANSPORTATION PREPAID,
after issuance of return goods fags have been made by the factory, or

authorized service station, avthorizing such a return,

NAME

This guarantee does not cover helmet, cables, plugs, receptacles,
switches, electrode holder or ground clamp, nor is it valid 1f the
item has been misused, abused, or + wpered with.

CERTIFICATE

R e b g it

OF EQUIPMENT HigH FREQUENCY ARC STABILIZER

This equipment has been type-tested under standardized field test
conditions as recommended by the Jolnt Industry Committee on High
Frequency Stabilized Arc Weiding Machines found to radiate less
than 10 microvoits per meter at a distance of one mife, the max-
imum allowable [imit established by the Federal Communications
Commission for equipment of this type,

Instailations using this egquipment on t+he basis of these tests,
may reasonably be expected to meet the radiation limitations
established by the Federal Communications Commission, onl{y when
instalted, operated, and maintained as specified in the
instruction book provided, :

USER'S CERTIFICATION

The Weiding equipment identified above has been installed
in accordance with the specific instructions applicable to
*his model as outlined in the instruction book furnished.
It is being used only for the purpose for which it was in-

“tended and is being maintained and operated in accordance

with the manufacturer's instructions.,

SERJAL NO.

DATE INSTALLED

SIGNED

WARN | NG

I+ is inadvisable that individuals who wear the "Heart Pace-
Meker" type of apparatus opsrate this equipment, or be in the
vicinity where it is in operation, due to the Radio Fregquencles
generated. Some Radio Freguencies have been found to adversely
aifect the "Pace-Maker",

-




RECEIVING ~ H

Carefully unpack the unit and .inspect for damage which may have occurred in shipping. Any
claim for loss or damage should be filed with the freight carrier,

LOCATION

It is recommended that the High Frequency Arc Stabilizer be located as close to the walding
operation as possible. This will premit short welding leads which witl reduce radlo
frequency emmission and provide for better welding operation. Rubber feet on the bottom of
the unit permit mounting on tep of a welder. The feet may be removed 1f desiraed and +he
unit screwed in place,

SAFETY

Before making primary or secondary connections, changing parts, or making repairs, be sure
the incoming power Is disconnected. Repairs or troubleshooting should only be done by
qualified personnel,

NOTE: VOLTAGES AS HIGH AS 5000 VOLTS ARE PRESENT [N THIS EQUIPMENT.
' USE EXTREME CAUTION IN SERVICING THIS UNIT,

Before operating this equipment all safety precautions relating to weiding operations
should be observed. Consult the safety section of the walding machine Tnstruction manual
or the safety standards published by the American Welding Society.

g
INPUT_POWER CONNECTIONS

The standard voltage units are connected at the factory for |15 voits and are supplied
-with a standard [I5 volt plug. B8v reconnecting the unit internally in accordance with
the instructions on the case, and changing the incoming power plug, the stabllizer can
be adapted to 230 volt operation. On elther voltage the unit should be grounded through
the third wire of the input cord,

In order to minimize radio interference all lighting, power, télephone, and .other wires
within 50 feet of the welding operation should be enclosed In rlgid metailic condul+
which is grounded at the point clase to the welder.

THROUGH=PUT (WELDING} CONNECTIONS

Four studs are provided on the front for connection of the welding leads and machine
teads, Connect appropriately sized welding cables from the output terminals of the
welding machine to the two studs on the stabilizer identified as "TO WELDING MACHINE™,
See Figure (i}

Connect a welding cable between the stabilizer stud identified as "TO WORK"™ and the
work piece. Connect the electrode holder to the stud identified as "TO ELECTRODE
HOLDER?",

Keep the electrode holder cable and the work cabie as shtort as possible. Do not coll.
Do not tape the leads together, but space about | inch apart. For longest life of
these cables, do not run over a metallic surface and use "MYPALON" {nsulated cable
Iinstead of rubber. ) o

tn order to minimize radic interference it is recommended that a grounding cable, the
same size as the work lead, be connected between the "TO WORKM teérminal of the stabilizer
and a water pipe which enters the sarth within 10 feet of the Stabiiizer or a driven
ground rod at the arc stabilizer., In addition a heavy lead should be connected from

the "TO WORK" stud and the stabilizer case.

For inert gas welding it is necessary fo connect gas and water hoses to TIG welding
toreh. Consult torch manufacturers' literature for proper instaltation. Since this
mode} contains a high frequency oscillator only and does not control gas and water,
separate manual shut off valves must be used in the gas and water lines. 1+ is
possible To add a Gas - Water Confro! to the High Frequency at a later date if desired,
(Modet ML=10A), &

-3
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OPERATION

Current settings, tungsten electrode size and gas size and gas flow are all dependent on
the nature and size of materiai being welded, the specific type of welds, {butt, tap, etec,)
. and the rate of heat dissipation into surrounding jigs and fixtures. A rough guide of
current required for different sizes of pure tungsten is shown below, More detailed
information is normally supplied by manufacturers of TIG torches, :

TABLE 2

Metali Elec- Nozzle Sizes Amp, Argon Gas Filler No,
" Thick- trode Orifice Settings Flow Red Diam. Passes
_hess Dia. Diameter

Less

Than _

1/16 0,04 i/4_ingh 10-60 SCFR 3/32 ]

1716 1/ie /4 inch 40-120 7CFH 3/32

1/8 3/32 5/16 inch 100-160 OCFH 1/8

1/4 1/8 3/8 inch 150-21{0 5CFH 3/16 2

5/16 up 5/32 " 1/2 inch 200-300 up to 1/4 5

' 20CFH

Higher amperages can be used when welding with f ar 2 percent thoriated tungsten.

te Turn on the primary toggie switch located on the front panel,

High Frequency

will operate continuously,
2. Adjust setting of panel intensity rheostat knob; clockwlise for high and counter
clockwise for low. This setting changes the amount of high frequency spark jump
and is best determined from experience. For metaltic arc welding the setting
can be Turned down to reduce any "bite" experienced fn any changing electrodes,
in general use the |owest settings which gives satisfactory results.
3. Turn on gas and water sources manual ly and proceed to strike the arc. To break

the arc on completion of the weld, |ift+ torch away from +he work piece. If gas
. and water control unit is being used, refer to that section starting on Page 8.

MAENTENANCE g

—————t———

This arc Starter requires very little maintenance,

A periodic check of various polnts wiil

insure a long and effiecient operating life.
high frequency spark gap should be inspected

After approximately 300 hours of operation the
and reset if necessary., These tungsten spark

gaps are factory set at ,008 inches. However, since the gaps are subject to constant arcing
they 'will wear slightly in time. Failure to make this adjustment will result in inter-
mittent operation of the high frequency oscillator and will also cause overleoading of the
high voltage condensers, resulting in premature failure. The brass high frequency spark
asSembly -is accessible by removing the cabinet cover.

To adjust the gaps, first loosen the small
tocking machine screws ocated directly in front
of the large (3/8") s|otted contact screws.
(See Fig. 4). The main gaps are then set by
screwing these contacts in or out until a
feeler guage approximately ,008" thick will
Just slide between each pair of points. This
setting can vary from .003" to .012"; however, .
since widening the gap produces more high
trequency energy it is recommended that the
setting be kept as small as practicable,

SPARK GAP ASSEMBLY

LGCKING
SCREWS

TUNGSTEN SPARK
GAP SCREWS

. Fig. 4 - Spark Gap Assembly
Ad justment
Atter proper distance is determined remove feeler guage and tighten locking screws, The
scréws ‘have a very fine 48 pitch thread and can be set with fair accuracy simply by
closing each screw down against its mate and then bafking off approximately 1/3 to /2
Gurn, s '
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DIFFICULTY

" I. No high frequency, spark

gap does not run,

2, Difficulty Tn establishing the
arc, spark gap runs,

TROUBLE SHOOTING

POSSIBLE CAUSES_AND REMEDY

1. Defective on-off switch - Replace,

2, Defective HI Voltage Capacitor
Disconnect, |If spark gap starts
capacitor is defective. Replace.

3. Broken leads., Repair.

4, Spark gap setting is too great.

5. Defective high voltage transformer,
Replace,

I, High:Frequency Intensity Control
setting too low. Increase setting,

2, Using foo jarge a tungsten. Use smaller.

3. Defective Casbles, Replace.

. PARTS LIST
ITEM  DESCRIPTION QTY  PART NUMBER

I ..;Line Switch SPST 250 Volts, 3 Amperes { 24R220

2 High Voltage Transformer {15/230 Voits i 27RI1232A

3 High Voltage Capacitor ,002 MFD 6000 Volts I 4R1220

4 Spark Gap Assembly Comp fete { 1162243

5 tntensity Rheostat 50 Watts 2 - Ohms | {9R1744

6 By-Pass Capacitor 4 MED 236 volts ¢ | 4R120A

7 By-Pas§ Resistor Non-Inductive 50 Watts 25 Ohms | {9R!1 746

8 Air Core Coupliing Transfo}mer I 26G2285-2

$ . Knob for Rheostat | 19R387

10 - Primary Cord with 115 Yolt Plug I 29R1 102
Il. Terminat Studs (Cam Lok Male) 4 9RI620

12 Cabinet -- less Cover | T 3G2338

i3 Cover ! 362341

14 _Cabinet Feet 4 " 3R2197
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SECTION ti

GAS - WATER CONTROL
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INSTRUCTIONS FOR INSTALLATION, MAINTENANCE, AND OPERATION OF GAS-WATER CONTROL

GENERAL DESCRIPTION

The Gas~Water control is designed for use in conjunction with the compatible model of High
Frequency Arc Stabitizer. The contro! is equipped with gas and water sclenoid vaives,
electronic postflow timing, circuits to contro! fiow of water and gas, and operation of the
High Frequency Arc Stabilizer. A remote control cable and switch is provided,

SPECIFICATIONS

e ——

JNPUT DIMENSIONS NET WEIGHT
_Single Phase 50/60 HZ {inches
Volts Amps Width | Depth Height
115 .0
Ié i4 4-§/2 i4
230 -] .;JJ

RECEIVING AND _HANDLING

Careful by inspect the unit for damage that may have occurred in shipping. Any claims for
loss or damage that may have occurred in transit must be filed by the buyer with the
freight carrier,

INSTALLATION

LOCAT [ON

The Gas-Water Control is designed to mount underneath the High Frequency Arc Stabilizer,.
The four feet on the bottom of the Stabilizer fit into four holes in the top of the Centrol,

INPUT_POWER,

Be sure the Stabilizer is connected for the input voltage which corresponds to the input
voltage of Gas-Water Control. Make sure that this voltage is the correct one for the
input power available,

See stabilizer instruction manual.
Be sure the power switches on the Stabilizer and Control are both in the OFF position.
Plug the Stabilizer's primary line cord into the matching receptacle in the rear of the

Control. For 230 Volt operation, thls also necessitates a change in the plug on the
Stabilizer. The required plug is furnished with the 230 Volt Gas-Water Contral.

" Plug the primary line cord of the Cantrol into a receptacie of the proper AC voltage.

Check the nameplate on the Controi for the correct primary input voltage and frequency,

REMOTE CONTROL CONNECTIONS

Plug the remote control cable and switch assembly into the *hree pole receptacie on the
front of the Gas-Water Control., Attach the switch to the TIG Torch in positfon for
convenient operation.

The remote control switch has three positions and controls high frequency and gas and
water, The rearmost position (toward the cable) is OFF. ' The center position is GAS
AND WATER only. The forwardmost position (away from the cable} Is GAS, WATER, AND
HIGH FREQUENCY, .
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GAS-WATER CONNECT | ONS

Connect a hose from +the gas supply flowmeter - regulator to the gas connection (upper
fitting) on the side of the Control.

 The gas fittings have a 5/8-18 right hand thread and water fittings have a 5/8=18 left
hand thread.

Connect the incoming water to the water connection (lower fitting) on the side of the
Control.

Connect the gas and water inlet hoses of +the TIG Torch to the gas and water fittings on
the front of the Control.

If a water recirculator is used, do not connect the water hose to the Gas-Water Confrol,
but connect them directiy o the TIG Torch.

The drain water from the TIG Torch usually returns through the power cable and should
go to a drain through a rubber or plastic hose, The TIG Torch power cable/drain water
fitting usually attaches to the High Frequency Arc Stabilizer eiectrode stud., See
Stabitizer instructions for proper power connections,

OPERATION
Use in conjunction with High Frequency Arc Stabilizer.

Set the power switches on fhe welding machine, High Frequency Arc Stabilizer, and Gas-
Water Control to ON,

Slide the remote switch-to the forward position, Gas and Water flow and high frequency
are now on., Flace the electrode close to the work, but do not touch the work, High
Frequency will jump the gap befween the electrode and +he work and the arec will be

" established,

When welding with AC, the high frequency must be left on continuously, Leave the

remote switch in the forward position untif +he wefd is comp lete, then return the remote
switch to the rear position. The high frequency will shut off and the arc witl be
extinghished, The postflow timer will maintain the flow of gas and water for the pre-
set time.

- ‘When welding with DC continuous high frequency is not f+equired. As soon as the arc is
established, slide the remote switch back to the center position and continue welding.
In this position, gas and water continue to flow even though the high frequency is off.
When +he weld is complete, break the arc by removing the TIG Torch from the work and
slide the remote switch to the rear .position. The post-flow timer will maintain the
flow of gas and water for the pre-set time.

If gas pre-flow is required, hold the remote switch in the center position for the
desired pre-flow time before moving It to the forward position to turn on the high
frequency.

The high freguency may be stopped or restarted at any time during welding by operating
the remote switch,

CAUTION

ALWAYS RETURN THE REMOTE SWITCH TO THE.REAR {OFF) POSITION AFTER WELDING TO PREVENT
LOSS OF GAS AND WATER.

-0~ &




TROUBLE SHOOTING

TROUBLE PROBABLE CALSE
t. No gas or water flow and no high i. Remote cable not plugged in or defective.
frequency.

2, Remote Switch defective.
3. No primary input powsr.
2. High frequency but no gas or I. Defective remote cable,
water. .
2. Defective remote switch,
3. Defective relay.
4, Defective timer.
5. Defective solenoids,
6. Wafer or gas flow not turned on.
3. Gas and water but no high I. Defective remote cable.
frequency.

2. Defective remote switch,

3. High Frequency Arc Stabilizer not plugged
in or defective,

(See Stabilizer Instruction Manuai,)

PARTS LIST
ITEM  DIA DESCRIPTION PART NO
MKG,
| Sl Line Switch 24R220
2 Pilot Light 115 Volt Model {1R21589
230 Volt Model I1RZ2198
&
3 Solenoid Valve 115 Volt Model 22R1836
230 Volt Madel Z22R1835
4 Gas Connector 22R1818
5 Water Connector 22RI817
<] Stabilizer Receptacle i15 Volt Model IRI632
230 Volt Model gRI663
7 Ti Transformer 115 Yolt Model . 27R2279
230 VYolt Model - 27R2245
8 TD Time Delay Relay I8R1869
9 R Potentiometer ' 19R1783
10 Ki, K2 Relay [8RI600
i1 Input Cord 115 Volt Model 29R}1 102
230 Volt Model 29G2096
12 Case : 362236
13 Case Top 362226~
14 Rubber Feet _ 3R2197

15 Spare Plug for 230 Voi+t Model 9RIBE2
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PARTS LIST CONT,

ITEM  DIA DESCRIPTION PART NO
MKG .

I6 Remote Con+r01 Cable Assembly Complete 29G2025

17 Remcte Control Plug 9R1633

18 Remote Control Switch 24R{993

19 Remote Control Receptacie 9R163|

GUARANTEE

The manufacturer guaranfees to the original purchaser that this
equipment has been thoroughly checked and tested before shipment
and is free of mechanical and electrical defects,

Should defects due to faulty material or workmanship dewvelop within

one year from date of sale, the equipment will be repaired and put
in workable condition free of charge, providing it is returned to
our factory, or authorized service station, TRANSPORTATION PREPAID,

after issuance of return goods tags have been made by the factory,
or authorized service station, authorizing such a return,

This gquarantee does not cover heimet, cables, plugs, receptacles,

switches, efectrode holder or ground clamp, nor is it valid if
the items has been misused, abused, or tampered with.

)2
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TUNGSTEN- INERT GAS WELDING
AND
GENERAL OPERATING [NSTRUCTIONS

GENERAL

Tupgsten~-inert gas welding, commonly referred o as the TIG process is ideal for welding
" aiuminum, especially thin sheet and plate, and some other non-ferrous metals.

. The process makes use of a non-consumable tungsten electrode which is used to produce the
arc and to heat the base metal. In most cases the welding is done with a filler rod which
s inserted in the molten pool created by the arc. Inert gas is used in the welding to
shield the molten metal from oxidation., Usualiy this gas is argon, or helium or a mixture
of both. Argon is generally preferred, |t eliminates the need for welding flux, and
because it is transparent, the operator can see the bead and fusion zone at all times and
thus produce a neater, sounder weid.,-

Because the TIG process is so highly popular for weliding aluminum, there -are some consider-
ations about fhe metal that should be covered here.

- Weldabie commercial afuminum alloys start to melt at 1050%F, Pure aluminum melts at |220°F.
Steel meits at about 2800°F, Copper melts at about 1980°F, In all these metals except
gluminum it is possible to detect the meiting point by appearances. Not so with aluminum,
except with the TIG process, While using TIG, aluminum will develop a glossly, ligquid

pocl or spot under the arc when it js approaching the melting point or has reached +he
temperature for welding.

“There are +wo types of atuminum ali{oys:

t. The work hardenable alloys shch,as EC (Electrical Conductor grade),
1100, 3003, 5052, 5083, and 5086,

2. The heat treatable alloys such as 6061, 6062, and 6063,

The 2000 and the 7000 series aré atso heat-treatable atuminum alfoys but they are not
normally recommended for arc welding.

Aluminum alloys will lose individual characteristices of strength and hardness when re-
heated to high temperatures. Above 900°F the aluminum will revert to +he annealed state,
Most welding is done above 1050°F so It is easy o see the change that will take place

under these conditions,

These considerations are not intended to discourage the repair of aluminum but to provide
basic information for those in the business of fabricating new articles of aluminum,

For those engaged in repairing alhminum articles most of the above technical data can be
ignored because the measures taken to repair the part will change appearance, shape, or
function to some degree anyway. .

" Oxides quickiy form on aluminum, They melt at considerably higher temperatures that do the
2lloys or pure zluminum, A skin of aluminum oxide gives the appearance that the base metals
s under the welding temperature while actually such is not the case. When trying fo weld
through these oxides without first removing them, a col lapse of the base metal usually
occurs, .

Aluminum oxides should be removed before the welding begins, This can be done by using a
clean stainless stee} wire brush, Cleaning with alcohol or acetone is highly recommended.
Any oil or dirt on the base metal near the fusion zone will cause unsound welds {porosity
caused by gas, dross inclusions, skips, etfec.). Cleanliness in joint nreparation and

welding procedures is important.

Moisture on the tungsten efectrode, in the gas fine, or along the edges of the base meta!l
can release hydrogen that could be trapped in the weld causing porosity which in turn could
impair its strength and ductility, An inspection of base metal parts and welding equip~
ment before the welding starts can prevent this,

The thermal expansion of aluminum s about twice that of stee{, 50 speed of'wetdihg is

important in controilling the possible distorfion, -Root epenings on butt joints can be
closed quite quickly by foc much heat and/or too slogw a welding process,

-l




Large pieces or shapes of aluminum to be welded should be well tacked and the -tack welds
should be close together. Mechanical clamps or devises shouid not be used to held the
base metal parts too securely as the contraction forces could crack the weld.

Sometimes preheating is advisable, especially if the base parts are of such mass or size
as to conduct the heat away foo fast from the fusion zene, It also helps in preventing
distortion and speeds up the welding time,

Jotnt design is quite simple. On base parts 1/16" to 3/156" thick, a square buft joint is
satisfactory. For thicker metals, a single or double vee joint is preferred, Root
openings are determined by the thickness of the base metal., Allowances for expansion of
base metal In the joint should be made to prevent distortion, and to provide for complete
penetration. o

FUMDAMENTALS

Atternating (AC) current is recommended for TIG weld}ng of aluminum, This kind of current
~ is produced by your Welder and transmitted through the High Freguency Unit.

To get a better understanding of the advantages of the alternating current in this case
it is well to consider the effects of direct current using straight and reverse pelarity.

In direct current straight polarity the efectrode is negative and the work is positive so
that the electrons (current) flow from the efectrode *o the work, In direct current reverse
polarity the electrons {current) flow from the work to the electrode.

The use of direct current stralght polarity ceauses considerable heating of the work, while
the electrdde stays relatively cool. Direct current reverse polarity is Jjust the opposite
in which the electrode receives the heat from the electron transfer, and is frequentiy

" owerheated at low current settings, Reverse pofarity thus causes fungsten burn-off and
contamination of the wetd,

Alternating current has the decided advantage because theoretically it is a combination
of the two types of polarity in direct current.

The term "alternating" describes the changing of direction of the flow of the current. For
one half the time (cycles) the current is strafight poiarity, and for the other half it is
reverse polarity, :

-
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EQUIPMENT AND SUPPLIES

in addition to the Welder which supplies the power for the High Frequency Unit, a water
supply with @ regular garden hose with sufficient length to reach the welding area will
be necessary. A draln for the water outlet will be necessary. In field work, where water
must be conserved, a tank with pump can be used to recirculste the water. Its capacity
should be great enough to allow for cooling of the weter used and, of course, this would
be in proportion to the amount of welding done at any one time.

OPERATION OF EQUIPMENT

The High Frequency Unit and the Gas and Water Contro! should be located near the operator
in the welding area, and as close to the Welder as required,

The High Frequency Unit and Gas and Water Control is provided with a 115 volt power cord,
which activates the high freguency unit and the gas-water control. This power cord is to
be plugged into a regular !15 volt wall cutlet,

_ The selection of amperage and thus the hook-up to the Welder is dependent on the metal
thickness and electrode diameter, See Table 2, page 5.

The maximum gas pressure on this hose and torch is 25 pounds. {Regulators supplied by

Forney are preset for this pressure,) See instructions on operation of requlator,-

&

-15-




=
The water, circulating through the toreh head, keens the.toreh from overheating, I+ is
therefore important to keep the smail openings in the torch head from becoming plugged by
small particles of dir+t brought in by the water supply. A screen is ptaced in the water
tine, 1t should be inspected and cleaned freguentiy. 1§ the water hose is ever disconnected
the opening should be kept clean and free of dirt. The, recommended water pressure on this
hose and tforch is L8 pounds, [f the water pressure is not known, the water tap can be
turned on easily until water is exhausted through the drain hose in a fast darip or smail
stream,

An electrode of the proper diameter (as selected from the Chart on page 5) with the proper
size chuck can be inserted in torch head, The length of the efeetrode protruding beyond
the end of the nozzle should be approximately i/8v,

The Gas and Water Control ‘can be subplied with either hand or foot operated switches for
remote control of gas and/or. high frequency,

The gas flowmeter is one of the finest qualtty and shoutd be attached to the tank by means
of the standard fittings which is-wrench tightened., Be sure the correct orifice is
installed in regilator. Because this regulator is supplied with severs! orifices, there is
NoG pressure valve handie on +the regulator itself. Attach +he gas hose to the titting at
the bottom of the fiowmeter and wrench tighten,

When the welding is to be stopped for any length of +ime, close gas tank valve,

HERARRERRERE RN X%

OPERATION CHECK LiST

!+ Connect the High Frequency Unit/Gas-Water Control +o Welder for power as wel| as
amperage setting. : :

2, Conngcf the torch cable and switch wires.

3. Connect and check Water—in supply,
. Recommend 18 psi water flow,

4. Connect inert Gas Line.

A. Check for gas Jeak by blocking end of torch and use soapy water on ati
connections,

B. Check gas tine for condensation, Blow line out thoroughly, Moisture In
gas line causes black pitted welds and porosity, Torch reaction is 3
viofent sputtering. '
5. Material to be welded must be clean, especially free from ofl,

6. Select proper tungsten electrode and nozzle size for type of work being weided.
(See Chart, page 5) '

7. Use either pure or thorlated tungsten electrodes in your Torch,
A. Tungsten that is too small for the amount of amperage will disintegrate,
B, Tungsten that is Too large for the amount of amperage will cause g wavering arc,
C. Tungsten off center will cause a wavering arc, Check for bent tungsten electrode,

D. Touching tungsten eiectrode with filler rod wilt contaminate the electrode and
cause oxidation and black welds.

€. Tungsten protruding too far beyond the tip of nozzie will cause discoloratien
~and porosity of welid,

F. Tungsten not protruding far endugh beyond tip of nozzle will result in short
nozzle life, due to the reflected heat or touching the weid puddie,

G. Recommend tungsten electrode on AC welding protrude approximately |/8" beyond
nozzle end,

w|f=




‘8. Inert gas shield.

Improper nozzle size will give poor shielding and result in black weids,

Wind drafts cause a break in the gas shield and resuit in oxidation, i.e. biack
welds.

Magrnetic attraction will also cause a wavering arc,

9, Secure gas tank.

Chain it to post if possible, so it will not fall.
Never force connections which de not fit.

Do Not drop or abuse cylinder.

Proféc@ihose from oil and grease, - Prevent kinking. Do not leave in way of

someone to trip over,
Never strike an arc on cylinder.
I ¥ regulefor connection suspected of {eaking, test only with soapy water,

Do Not force tank valve with wrench, Hand tighten or [oosen oniy.

o
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“ trode- metallic arc welding.

B SEv THE PACE N WELDING
"~ AC+ AC-DC INERT

- ARC WELDER

A complete and self-contained welder that can be
operated manually, automatically or remotely. This
series of welders is designed for use in hoth inert
gas shielded tungsten arc welding and coated elec-
' Maximum versatility of
usage. is gained by the simple electrical control to
provide current output, timing functions and built-in
automatic protection supervision. They are built
in ‘accordance with- NEMA standards and are made
of the highest gquality material and equipped with
the latest design components available. There is
little or no maintenance required as a result of the
patented transformer design which eliminates moving
parts. Many additional optional features and acces-
sories go with the basic unit to gain the optimum
in welding.

All Models are equipped with built-in power factor
correction, for lower primary line draw and economi-
cal operation. These welders are rated for indus-
trial duty cycles in accordance with NEMA speci-
fication.  Exclusive innovations provide rapid and
effortless dialing of heat selection and genuine ver-
satility of application. Compact machines that offer
welding efficiency never before provided in electrical
welding equpment. Welding process changeover ad-

justment, is also rapid and simple—by setection of
the proper switch positions.

L7/2= b
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AC-DU IHERT ARC wWELDER

The machines have adjustable timing devices that
plug-in like radio- tubes, giving a variety and dif-
ferent combinations to handie the widest range of
welding tasks. A real time saver in production
welding.

Ease of maintenance was a major factor for considera-
tion in the case design of these units. A rugged
steel cabinet assures successful operation in allweather
conditions. Baked-on enamel cabinet finish assures
lasting beauty and case longevity. All controlling
switches, dials, and connections are clearly marked
with a long lasting silk screen process. Every com-
ponent that could ever require attention has been
located for easy accessibility. The entire high fre-
quency .and control assembly is mounted on a re-
movable drawer type plug-in chassis. There are two
lifting eyes mounted on each side of the case half-
way between the front and the rear. The front
panel of the case is recessed and all controls and

#switches are behind the clearance of the front part

of the case, giving additional protection.
’ . CAT.SEC, 10-31

FORM-G-138




POST-FLOW TIMER

. This timer continues the flow of shielding gas and
- water after the welding arc is broken in order to
provide protection to the hot tungsten electrode and
~TIG torch. This timer is adjusted from 1-30 seconds,
depending upen the size of the electrode, the current
used and the time required for the tungsten electrode
~-to cool down without oxidizing. The post-flow function
" should always be used when TIG welding. When
stick electrode welding, this function is not needed
and can be deactivated by placing the gas-water

~ . switch on the "“Off"” position without disturbing the

“setting on the timer. Hi-frequency adjustment is

gn the front panel.

" PRE-FLOW TIMER"

This timer provides a shielding arc gas purge of the
gas lines and work area before the arc is struck.
When this timer is used, there is a delay of 1 to
30 seconds after the start switch is activated, during
which time gas and water flow. At the end of the
time..delay, Hi-Frequency starts (if used), the arc
is struck and main welding power flows. By setting
this timer on '‘zero” (or if no timer is furnished)
this time delay in starting will be minimized.

THE HI-FREQUENCY DROP-OUT TIMER

This timer is used most often in the DC TIG welding
and stick electrode applications. It is designed to
shut off the Hi-Frequency oscillator at a pre-set time
(1-30 seconds) after the arc is stabilized. In AC
TIG welding, the Hi-Frequency stabilizer must operate

continously in order to maintain the arc and the

drop-out timer then is NOT used. The Hi-Frequency
drop-out switch should be set on “continuous’’.
(Instantaneous Hi-Frequency drop-out timer is pro-
vided as standard with the machine even though no
timer is used. A dummy plug must be in position
in the socket and the Hi-Frequency drop-out switch
inside must be set on ‘'Start-only’’ in order to obtain
this function.)

HI-FREQUENCY SPARK GAP

The tungsten spark gaps are factory set at .008
and this assembly is mounted on the righthand side
behind the upper front door panel. The spark gap
can be adjusted by screwing the contacts in or out
and have a range of .003 to .012. The Hi-Fre-
guency intensity sefector increases or decreases the
amount of spark jump. The distance the spark jumps
will increase as the tungsten becomes heated and will
vary with the cable length, base metal, etc.

CONTACTOR

AC/ DC units are equipped with hermetically sealed
silicon diode rectifier cells. They give superior weld-
ing performance on DC applications due to their high
efficiency and non-aging characteristics. They require
no -maintenance.

START SWITCH

When the switch is set for soft start, the welding
begins at approximately half of the welding current.
Then after a delay of about 2 seconds, the current
increases to the normal value. This feature mini-
mizes the possibility of tungsten erosion and inclusions
created by high starting currents. When the switch
is set for standard start, the welding begins at the
normal current level immediately. (The soft start
isn't used when a remote foot switch is being used.)

GAS-WATER CONNECTIONS

These connections are easily accessible on the front
part of the lower side panel. The brass fittings are
clearly marked. The water inlet fitting is 2 5/8 - 18
LH female fitting. The gas inlet to torch is a
5/8 - 18 RH female fitting in accordance with inter-
national Acetylene Association Standards. The entire
valve panel can be removed for ease of servicing
and are immediately behind this panel. Electrical
connections unplug readily.

PRIMARY POWER CdNNECTIONS

Standard models are provided with a triple voltage
primary for operation on 208, 230, or 460 volt AC
power lines. For safety, all welders leave the factory
connected for 460 volts., Should reconnection of
the machine for 208, or 230 volts be required, -
rear door access panel readily exposes the primary
terminal. Simply rearrange the copper voltage change
bars as pointed out in the Operating Instructions,
or via the diagram attached to the inside of the panei
door. Fuses should be selected in sizes of approxi-
mately 1% to 2 times the rated primary ampere.
These units will operate from a single phase power
line, or from any one phase of athree phase power
line. Any three combinations of optional voltages may
be received through special order.

SECONDARY POWER CONNECTIONS

The terminal studs are located behind the bottom
front panel door. The lug of the TIG torch power
jead bolts to the stude marked ‘“electrode’” and the
lug of the ground clamp cable is boited to the stud
marked ‘“‘ground”. For metallic arc welding, replace
the TIG torch power lead with a stick electrode cable
and holder lead to the stud marked ‘'electrode’.

When a water recirculating pump system is used, the
incoming water hose and torch water hose is con-
nected directly to the recirculator. .

A water-flow safety switch (torch saver) can easily
be connected to this machine by connecting this
switch in the contactor circuit. A bolted connection
Zof two black wires is located behind the gas-water
panel.
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