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LIMITED WARRANTY

EFFECTIVE: MARCH 15, 1989

LIMITED WARRANTY - Subject to the terms and conditions
hereof, Miller Electric Mtg. Co., Appleton, Wisconsin warrants
ta its Distributor/Dealer that all new and unused Equipment fur-
nished by Milleris free from defectin workmanship and material
as of the time and placa of delivery by Miller. No warranty is
made by Miller with respect to engines, trade accessoties or
other items manufactured by aothers. Such engines, trade ac-
cessories and other items are sold subject to the warranties of
their respective manutacturers, if any. All engines are war-
ranted by their manufacturer for one year from date of original
purchase, except Tecumseh and Onan engines which have a
two year warranty. .

Except as specified below, Miller's warranty does notapply to
components having normal useful life of less than one (1) year,
such as spot welder tips, relay and contactor points, MILLER-
MATIC parts that come in contact with the welding wire includ-
ing nozzles and nozzle insulatars whers failure dees notresult
from dafect in workmanship or material,

Miller shall be required to honar warranty claims on warranted
Equipment in the event of failure rasulting from a defact within
tha following periods from the date of delivery of Equipment to
the original user:

. Arewelders, power sourcas, rabots, and
components
. Loadbanks
. Qriginal main power rectifiers
(labor — 1 year only)
. All welding guns, feeder/guns and torches . ...
. All other Millarmatic Feeders
. Replacement or rapair parts, exclusive of labor . 60 days
6 maonths

provided that Miller is notified in writing within thirty (30) days of
the date of such failure.

As a matter of general policy only, Miller may honor claims
submitted by the eriginal usar within the foregoing periods.

This warranty supersades all previous MILLER warranties and is exclusive with no other guarantees or warranties expressed or implied.

In the case of Miller's breach of warranty or any other dutywith
respect to the quality of any goods, the exclusive remedies
therafora shall be, at Miller's option (1} repairor {2} replacement
or, where authorized inwriting by Miller in appropnate cases, (3)
the reasonable cost of repair or replacement at an autherized
Miller service station or (4) payment of or creditfor the purchase
prica (less reasonable depreciation based upon actual use)
upon return of the goods at Customer's risk and expense.
MILLER's option of repair or replacement will be F.0.B., Factory
at Appleton, Wisconsin, or F.O.B. ata MILLER authorized serv-
ice facility, therefore, no compensation for transportation costs
of any kind will be allowed. Upen receipt of notice of apparent
defect or failure, Miller shall instruct the claimant on the war-
ranty claim procedures to be followed,

ANY EXPRESS WARRANTY NOT PROVIDED HEREIN
AND ANY IMPLIED WARRANTY, GUARANTY OR REPRE-
SENTATION AS TO PERFORMANCE, AND ANY REMEDY
FORBREACH OF CONTRACTWHICH, BUTFORTHIS PRO-
VISION, MIGHT ARISE BY IMPLICATION, OPERATION OF
LAW, CUSTOM CF TRADE OR COQURSE OF DEALING, IN-
CLUDING ANY IMPLIED WARRANTY OF MERCHAN-
TABILITY OR OF FITNESS FOR PARTICULAR PURPOSE,
WITH RESPECT TO ANY AND ALL EQUIPMENT FUR-
1:‘1SHED BY MILLER 1S EXCLUDED AND DISCLAIMED BY

ILLER.

EXCEPT AS EXPRESSLY PROVIDED BY MILLER IN
WRITING, MILLER PRODUCTS ARE INTENDED FOR ULTI-
MATE PURCHASE BY COMMERCIAL/INDUSTRIAL USERS
AND FOR OPERATION BY PERSONS TRAINED AND EXPE-
RIENCED IN THE USE AND MAINTENANCE OF WELDING
EQUIPMENT AND NOT FOR CONSUMERS OR CON-
SUMER USE. MILLER'S WARRANTIES DO NOT EXTEND
TO, AND NO RESELLER 1S AUTHORIZED TO EXTEND
MILLER'S WARRANTIES TO, ANY CONSUMER. '

®




August 23, 1990 FORM: OM-611C

ERRATA SHEET

After this manual was printed, refinements In equipment design occurred. This sheet lists exceptions
to data appearing later In this manual.

AMENDMENT TO SECTION 8 - ELECTRICAL DIAGRAMS

Amend Diagram 8-1. Circuit Diagram For HF-251D-1 Models
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Amend Diagram 8-2. Circuit Diagram For HF-251-2 Models
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January 24, 1991 FCRM: OM-611C

ERRATA SHEET

After this manual was printed, refinements in equipment design occurred. This sheet lists exceptions
to data appearing later in this manual.

AMENDMENT TO SECTION 3 - INTRODUCTION

Add the following to Section 3-1. Description
The 115 voits models are also for use with engine driven welding generators and can use 100 Hz power.

AMENDMENT TO SECTION 4 — INSTALLATION OR RELOCATION

Add the following iImportant block at the beginning of Section 4-3A. Power Source Receptacle Connections.

IMPORTANT: The supplied cord with plugs is for use with CC or CC/CV welding power sources hawng the proper,
matching 14-pin receptacle. Do not use cordset on machines without the 14-pin receptacle.

AMENDMENT TO SECTION 8 - ELECTRICAL DIAGRAMS

Amend Diagram 8-1. Circuit Diagram For HF-251D-1 Models
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Amend Diagram 8-2. Circuit Diagram For HF-251-2 Models

IMPORTANT: Use Serial Number of unit to select appropriate Diagram 8-2.
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Amend Diagram 8-4. Wiring Diagram For HF-251-2 Models

IS B
TevE- ]
A
I_O’_..
__I © Y]
L
o = 1ZL)ve

ALG]

o 3 <p

{ {HISIA-*HIvDI

1BA{CRI-A}

()

=
SR
B8l

13A(R.

[T 1]

=l &,
HE

1
LR
Ay

POWER CORD

" OND~-NI3H0

1153 311I4N

FEEA]

TeSTNL

PLGZ

TesIvez

13-1J01Y1G
(Q-1 34105

i 3= 1 JHI¥EG
(21-2HJ)vrr
1@-2H) ¥{y

Rr2

12BIELECT. IN]

__1ICiRI)

Jim(CR2-3)

i19-111307%

DI{SL}
BLACKISI]

RE|
%‘Sﬂ.lﬁ

Ia(S51

—

tisigr
tis1@1

S2aiALG2-3

71

SIAUPLGZ-4)

BLACK{S1)
BLACK (52}

\— SPLICE

JARCI-A)

370 LwCRe §

—./-mm.n
]

1Z5Y1¥L

(15)¥e

SPLICE

(AN LSih]

SPLICE

Wiring Diagram No. SC-140 905

Diagram 8-4. Wiring Diagram For HF-251-2 Models Eftective With Serial No. KA903428

OM-611C Page 3



AMENDMENT TO SECTION 10 - PARTS LIST

Amend Parts List as follows:

- B

Dia. Part Replaced

b Mkgs. No. With Description Quantity
32-52 RC1 109 769 143976 RECEPTACLE w/TERMINALS, (consisting of)
(EFW/KAS03428) .. ... ...t 1
079534 - TERMINAL, female 1skt 18-14wire ................. 14

109 766 134 734 HOUSING, term plug pistc 14 cont
‘ Amp, 213571-2 (Eff w/KB0146863)
109 970 134 731  TERMINAL, male 1skt 18-14 wire
Amp, 66358-6 (Eff w/KB014663)
039734 079738 = CLAMP, cable strain relief sz 17
Amp, 206322-2 {Eff w/KB014663) :
32-59 CR2 049 181 140772 RELAY, encl 24VAC 4PDT (Eff w/KA903428) ... ... .... 1

*First digit represents page no —.digits following dash represent item no.
BE SURE TO PROVIDE MODEL AND SERIAL NUMBER WHEN ORDERING REPLACEMENT PARTS.

OM-611C Page 4



CERTIFICATE

NAME OF EQUIPMENT: MODEL NO.

SERIAL NO. : DATE:

This equipment has been type-tested under standardized field test conditions as recommended by the
Joint Industry Committee on High F requéncy Stabilized Arc Welding Machines found to radiate less than 10
microvolts per meter at a distance of one mile, the maximum allowable limit established by the FederalCom-
munications Commission for equipment of this type.

Installations using this equipment on the basis of these tests, may reasonably be expected to meet the
radiation limitations established by the Federal Communications Commission, only when installed, oper-
ated and maintained as specified in the instruction book provided.

USER'S CERTIFICATION

The welding equipment identified above has been installed in accordance with the specific instructions
applicable to this model as outlined inthe instruction book furnished. itis being used only for the purpose for
which it was intended and is being maintained and operated in accordance with the manufacturer’s instruc-
tions.

Date Installed Signed







OM-811C = 490

Before unpacking equipment, check cartonfor any dam-
age that may have occurred during shipment. File any
claims for loss or damage with the delivering carrler.
Assistance for filing or settling claims may be obtained
" from the distributor and/or the equipment manufactur-

RECEIVING-HANDLING

Use the following spaces to record the Model Designa-
tion and Serial or Style Number of your unit. The infor-
mation is located on the data card or the nameplata.

Model

er's Transportation Department.

When requesting information about this equipment, al-
ways provide the Model Description and Serial or Style
Number. -

Serial or Style No.
Date of Purchase

TABLE OF CONTENTS
e e s
Section No. Page No.

SECTION 1 - SAFETY RULES FOR OPERATION OF ARC WELDING POWER SOURCE

1-1.  INtodUCHON ... v i i ittt 1
1-2. GeneralPrecautions ... ..ottt e 1
1-3. AICWeIAING .. ... i i i e et e e e 7
1-4, StandardsBookletIndex .......... .. ittt H
SECTION 2 - SAFETY PRECAUTIONS AND SIGNAL WORDS
2-1.  GeneralInformationAndSafety .. .......... ... ... ... ... i2
2-2.  Safety Alert Symboi And SignalWords ..., 12
SECTION 3 - INTRODUCTION
b B BT o 4o £ T 13
SECTION 4 - INSTALLATION OR RELOCATION
4-1.  Localion ... .. i e e e e 14
4-2. Shielding Gas Connectlons .. ....... ... it 14
4-3. Remote Amperage And/Or Contactor Control And
Interconnecting Receptacles . ....... ..., 14
4-4.  Optional Output (Contactor) Control . ....... ... ... iiint. 15
4-5. Weld Input/Qutput Connections . ..........c i iiieiienn... 16
4-6. Electrical Input Connections . .......cov i e 16
SECTION 5 - CPERATOR CONTROLS
5-1.  High-Frequency Switch .......... .. i i, 16
5-2. PowerSwittch And PilotLight . ........... ... ... .. . ... ... 17
"5-3.  High-Frequency/Qutput Control Switch . ...................... 17
5-4. High-Frequency Intensity Control ........ ... . it iinrannnn 17
5-5.

PoStloW TImer & .ttt ettt st e e 17



Section No.
SECTION 6 - SEQUENCE OF OPERATION

6-1. Gas Tungsten Arc Welding (GTAW) ........ciiirrnnneennen.
6-2. ShuttingDown ...... ... . i ittt A

SECTION 7 - MAINTENANCE & TROUBLESHOOTING

7-1. InternalCleaning .........covriiiraneinroneanintanssanans
7-2. Interconnecting Cords ... ...ttt i e
7-3.  OPAK GADS oottt e i e
7-4, TungstenElectrode ......... ..o
7-5.  Troubleshooting . . ..o vvt it e e e e i

SECTION 8 - ELECTRICAL DIAGRAMS

Diagram 8-1. Circuit Diagram For HF-251D-1 Models .................
Diagram 8-2. Circuit Diagram For HF-251-2Models ...................
Diagram 8-3. Wiring Diagram For HF-251D-1Models .................
Diagram 8-4. Wiring Diagram For HF-251-2Models ...................

Page No.

SECTION 9 - CERTIFICATION FOR HIGH FREQUENCY ARC WELDING EQUIPMENT

o R N -1 o - - |
9-2. Definifions ... oot iiiiiii i et e i e e
g-3. High-Frequency Radiation . .......... ... .. o it
= B B s Vo 1 { [« o
9-5. Generalinstailation Procedures .. .........c.ociiisteaninsnnns
9-6. Guidelines For Installation Of High-Frequency Assisted

Arc Welding Power SOUrCes .......ccvvvvnracnnrannnnransas
9-7. Installation Guidelines Checklist ............... . i,

SECTION 10 — PARTS LIST
Figure 10-1. Complete Assembly (HF-251D-1 lllustrated) .. .............
LIST OF CHARTS AND TABLES
Table 3-1. 8Speciflcations . ...ttt it i i

Table 7-1. TURGSIEN SiZ8 .. ... .. ittt i e i i ittt anaes
Table 7-2. Troubleshooting ... ... ittt enn



SECTION 1 - SAFETY RULES FOR OPERATION OF ARC WELDING POWER SOURCE
SECTION 1 - REGLES DE SECURITE POUR LE FONCTIONNEMENT DU POSTE DE SOUDAGE A L'ARC

1-1. INTRODUCTION - We learn by experience.
Learning safety through personal experience, like a
child touching a hot stove is harmful, wasteful, and un-
wise. Let the experience of others teach you.

Safe practices developed from experience in the use of
welding and cutting are described in this manual.
Research, development, and field experience have
evolved reliable equipment and safe installation, opera-
tion, and servicing practices. Accidents occur when
equipment is improperly used or maintained. The
reason for the safe practices may naot always be given.
Some are based on common sense, others may require
technical volumes to explain. It is wiser to follow the
rules.

Read and understand these safe practices before at-
tempting to install, operate, or service the equipment.
Comply with these procedures as applicabie to the par-
ticular equipment used and their instruction manuals,
for personal safety and for the safety of others.

Failure to observe these safe practices may cause
serious injury or death. When safety becomes a habit,
the equipment can be used with confidence.

These safe practices are divided into two Sections:
1 - General Precautions, common to arc welding and
cutting; and 2 - Arc Welding (and Cutting) {only).

Reference standards: Pubiished Standards on safety are
also available for additional and more compiete pro-
cedures than those given in this manual. They are listed
in the Standards Index in this manual. ANS| 249.1 is the
most complete.

The National Electricai Code, Occupational Safety and
Health Administration, local industrial codes, and local
inspection requirements also provide a basis for equip-
ment installation, use, and service.

1-2. GENERAL PRECAUTIONS

Different arc welding processas, electrode alloys,
and fluxes can produce different fumes, gases,
and radlation lavels. In addition to the information
in this manual, be sure to consult flux and elec-
trode manufacturars for specific technical data
and precautionary measures concerning thair
material.

A. Burn Prevention

Waear protective clothing - gauntlet gloves designed for
use in welding, hat, and high safety-toe shoes. Button
shirt collar and pocket flaps, and wear cuffless trousers
to avoid entry of sparks and slag.

Wear helmet with safety goggles or glasses with side
shields underneath, appropriate filter lanses or plates
{protected by clear cover glass). This is a MUST for
welding or cutting, (and chipping) to protect the syes

1-1. INTRODUCTION - Contrairement a [|'appren-
tissage de la vie, |'apprentissage de la sécurité par ex-
périance personnelle, comme |‘enfant qui touche un
poéle chaud, est dangereux, imprudent et inutile.
Instruisez-vous donc de I'expérience d’autrui.

Des méthodes de sécurité issues de |'expérience du
soudage et du coupage sont décrites dans le manuel. La
recherche, le progrés et I'expérience dans ce domaine
ont développé un matériel fiable et des méthodes de
sécurité pour ['installation, le fonctionnement et {'antre-
tien. Des accidents se produisent lorsque le matériel est

- inadéquatemant utilisé ou entretenu, La raison de ces

méthodes de sécurité peut ne pas 8tre toujours donnée.
Certaines sont fondées sur le sens commun, d’autres
demandseront 3 &tre expiiquées par des livres tachni-
ques. |l est plus sage de suivre les régles.

Lisez et comprenez ces méthodes de sécuritd avant
d’'essayer d'installer, de faire fonctionner ou de réparer
'appareil. Pour votre sécurité personnelle et celle.
d’autrui, conformez-vous & ces régles et aux manuels
d'instructions.

Manquer d'observer ces méthodes de sécurité pourrait
entrainer des blessures graves ou méme la mort. Quand
la sécurité devient une habitude, le matériel peut alors
atre utilisé en toute confiance,

Ces méthodes de sécurité sont divisées en deux sec-
tions: 1 - Précautions générales, communes au
soudage et au coupage 3 l'arc, et 2 - Soudage & {'arc
{et coupage) (uniquement).

Normes de référence: Des publications des normes
amaéricaines de sécurité sont aussi & votre disposition
pour d'autres modes opératoires plus complets que
ceux du présent manuel. Elles sont données dans {'In-
dex des Normes de ces ragles de sécurité, ANS| Z49-1
est 1a plus compigte.

Les codes de IYACNOR, les codes provinciaux et
municipaux donnent aussi les exigences pour une in-
stallation, une utilisation et un entretien sdrs.

1-2. PRECAUTIONS GENERALES

Plusieurs procédés du soudage & I'arc, des élec-
trodes alliés, et les flux peuvent produire des
vapeurs, gaz, et niveaux de rayonnemant
différants. Pour tout renseignement suppiémen-
taire 3 ce manuel, consuitez aussi les fabricants

des édlectrodes ot des flux afin d’obtenir les -

renseignements techniques spécifiques et les
mesures de précaution concernant laurs
matériaux,

A. Prévention des brilures

Portez des vétements de protection - des gants a crispin
spécialement désignés pour le soudage, un casque et
des chaussures de sécurité. Boutonnez le col de votre
chemise et les pattes de vos poches, et portez des pan-
talons sans revers pour éviter que des étincelles et du
laitier ne s’y introduisent.

Portez un masque avec lunettes de sécurité ou avec
écrans laté-raux de protection, des lunettes filtrantes ou
des couvre-lentilles (protégés par un verre clair). Pour le
soudage ou le coupage {et [e burinage), il est
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from radiant energy and flying metal. Replace cover
glass when broken, pitted, or spattered. See 1-3A.2,

Avaid oily or greasy ¢lothing. A spark may ignite them,

Hot metal such as electrode stubs and workpieces
should never be handled without gloves.

Medicat first aid and eye treatment. First aid facilities
and a qualified first aid person should be available for
each shift uniess medical facilities are close by for im-
mediate treatment of flash burns of the eyes and skin
burns.

Ear plugs should be worn when working on overhead or
in a confined space. A hard hat should be worn when
others work overhead.

Flammable hair preparations should not be used by per-
sons intending to weid or cut,

B. Toxic Fume Prevention

Severe discomfort, illness or death can resuit from
fumes, vapors, heat, or oxygen gnrichment or depletion
that welding {or cutting) may produce. Pregvent them
with adequate ventilation as described in ANSI Stan-
dard Z249.1 listed 1 in Standards index. NEVER ventilate
~ with oxygen.

Lead -, cadmium -, zinc -, mercury -, and beryliium -
bearing and similar materialg, when welded {or cut) may
produee harmful concentrations of toxic fumes. Ade-
quate local exhaust ventilation must be used, or each
person in the area as wail as the operator must wear an
air-supplied respirator. For beryllium, both must be us-
ed.

Metals coated with or containing materials that emit
toxic fumes should not be heated unless coating is
removed from the work surface, the area is well ven-
tilated, or the operator wears an air-supplied respirator.

Work in a confined space only while it is being ven-
tilated and, if necessary, white wearing an air-supplied
respirator.

Gas leaks in a confined space should be avoided.
Leaked gas in large quantities can change oxygen con-
centration dangerously, Do not bring gas cylinders into
a ¢onfined space.

Leaving confined space, shut OFF gas supply at source
to prevent possible accumulation of gases in the space
if downstream vaives have been accidently opened or
left cpen. Check to be sure that the space is safe before
re-entering it.

Vapors from chlorinated solvents can be dacomposed
by the heat of the arc (or flame) to form PHOSGENE, a
highly toxic gas, and other lung and eye irritating pro-
ducts. The ultraviolet (radiant) energy of the arc can
also decompose trichloroethylene and per-
chloroethylene vapors to form phosgene. DO NOT
WELD or cut whare solvent vapors can be drawn into
the welding or cutting atmosphere or where the radiant

Page 2

OBLIGATQIRE de protéger ses yeux contre I"énergie de
rayonnement et les éclats de métal. Remplacez le verre
protecteur lorsqu’il est brisé, piqué ou qu'il a regu des
projections. Voir 1.3A.2,

Evitez de porter des habits imprégnés d'huile ou de
graisse. Une étincelle pourrait les enflammer.

Ne manipulez jamais sans gants un métal chaud tel que
das chutes d'électrods et des pidces 3 souder.

Premiers s0ins et traitement des yeux: Tout atelier
dgvr_ait avair 3 sa disposition un poste de premiers soins
ainsi qu'une personne compétente, A moins qu'ur, ser-

" vice médical ne soit & proximité pour soigner immédiate-

ment les brilures des yeux et de la peau.

Portez des bouche-oreilles lorsque vous travaillez au
plafond ou dans un espace restreint. Portez un casque
lorsque d'autres personnes travaillent au plafond.

Les personnes devant souder ou couper ne doivent pas
employer des préparations inflammables pour leurs
cheveux.

B. ' Prévention des gax toxiques

Les gaz, les vapeurs, la chaleur, un enrichissement ou
un manque d’'oxygéne peuvent entrainer un malaise,
une maladie ou méme la mort. Remédiez-y par la ven-
tilation déctite dans fa Norme ANSI Z48.1 paragraphe 1
de I'index des Normes. NE ventilez JAMAIS & I'ox-
ygéne, :

En soudant ou en coupant, les pilomb, cadmium, zinc,
mercure at béryllium ou autres matériaux semblables
peuvent créer des concentrations nocives de gaz toxi-
ques. On doit avoir recours & une ventilation aspirante
adéquate du local, ou alors toute personne sur les lieux,
de méme que le soudeur, doit porter un masque & ad-
duction d'air. On doit employer les deux pour le
béryllium.

Las métaux enrobés ou composés de matériaux émet-
tant des gaz toxiques ne doivent pas &tre chauffés a
moins que l'enrobage ne soit &té de la surface &
travailler, que le local ne soit bien ventilé, ou que le
soudeur ne porte un masque a adduction d'air.

Ne travaillez dans un espace restreint que s'il est bien
ventilé et, si nécessaire, portez un masque 3 adduction
d'air.

On doit éviter les fuites de gaz dans un espace restreint.
Les fuites de gaz en grande quantité psuvent
transformer dangereusement la concentration d’ox-
ygéne. N'amenez pas de bouteilles de gaz dans un
e@space restreint.

En quittant un espace restreint, FERMEZ ie robinet
d'alimentation de gaz de la houteille. Ainsi on pourra
rentrer en toute sécurité dans la pidce, méme si les
robinets “"aval’’ ont été ouverts par accident, ou si on les
a laissés ouverts,

Les vapeurs de digsolvants chiorés peuvent étre décom-
posées par la chaleur de I'arc {ou de la flamme} et
former du PHOSGENE, gaz trds toxique, et d'autres
produits irritant les poumons et les yeux. L'énergie
uitra-violette de I"arc peut aussi décomposer les vapeurs
de trichloroéthyléne et de perchloroéthyléne pour
former du phosgéne. NE SOUDEZ PAS ou ne coupez
pas dans des endroits ol les vapeurs de dissoivants peu-
vent &tre attirées dans I'atmosphére de soudage ou de



energy can penetrate to atmospheres containing even
minute amounts of trichloroethylene or per-
chiorosthylens.

C. Fire and Explosion Prevention

Causes of fire and explosion are: combustibles reached
by the arc, flame, flying sparks, hot slag or heated
material; misuse of compressed gases and cylinders;
and short circuits, .

BE AWARE THAT flying sparks or falling slag can pass
through cracks, along pipes, through windows or
doors, and through wall or floor openings, out of sight
of the goggled operator. Sparks and slag can fly 35 feet.

To prevent fires and explosion:

Keep equipment clean and operable, free .of oil, greasae,
and (in electrical parts) of metallic particles that can
cause short circuits.

if combustibles are in area, do NOT waeld or cut. Move
the work if practicable, to an area free of combustibles.
Avoid paint spray rooms, dip tanks, storage areas, ven-
tilators, |f the work cannot be moved, move com-
bustibles at least 35 feet away out of reach of sparks
and heat; or protect against ignition with suitable and
snug-fitting, fire-rasistant covers or shields.

Walls touching combustibles on opposite sides should
not be welded on {or cut). Walls, ceilings, and floor near
work should be protected by heat-resistant covers or
shields.,

Fire watcher must be standing by with suitabl_e fire ex-
tinguishing equipment during and for some time after
welding or cutting if:

a. appreciable combustibles (including building
construction) are within 35 feet

b. appreciable combustibles are further than 35
feet but can be ignited by sparks

c. openings {concealed or visible) in floors or
walls within 35 fest may expose com-
bustibles to sparks

d. combustibles adjacent to walls, cailings,
roofs, or metal partitions can be ignited by
radiant or conducted heat.

Hot work permit should be obtained before operation to
ensure supervisor's approval that adequate precautions
have been taken,

After work is done, check that area is free of sparks,
glowing embers, and flames.

An empty container that held combustiblas, or that can
produce flammable or toxic vapors when heated, must
never be welded on or cut, unless container has first
been cleaned as described in AWS Standard A6.0,
listed 7 in Standards index.

This includes: a thorough stearn or caustic cleaning {or
a solvent or water washing, depending on the com-

coupage et ol I'anergie de rayonnement peut pénétrer
dans des atmosphares contenant des guantités méme
minuscules de trichigroéthyidne ou de per-
chloroéthyléne.

C. Prévention des incendies et des explosians

‘Les causes d'incendie et d'explosion sont les com-

bustibles atteints par I'arc, la flamme, les étincelles, le
laitier chaud ou les matériaux chauffés, le mauvais .
emploi des gaz comprimés et des boutsilles ainsi que les
courts-circuits.

Sachez que les éclats d'étincelles ou la chute du laitier
peuvent s'infiltrer dans les fissures, le long des
tuyauteries, par les fenétres et les pories et par les
couvertures des murs ou du sol, sans que le soudeur
portant des lunettes ne les voie, Les dtincelles at les
scories peuvent voler jusqu’a 35 pieds.

Pour prévenir fes incendies et les explosions: Veillez 4 ce
que votre appareil soit propre et en état de marche,
dénué d'huile et de graisse, et de particules de métal sur
les pidces électriqgues qui pourraient entrainer des
courts-circuits.

Si des combustibles se trouvent & proximité, ne soudez
pas, ne coupez pas. Si possible, déplacez votre travail
loin des combustibles. Evitez les ateliers de peinture au
pistolet, las cuves d'immersion, les entrepdts, les ven-
tilateurs. Si cela n'est pas possible, placez les com-
bustibles 34 au moins 35 pieds des étincelles ot de la
chaleur et protégez-les des étincelles avec des couver-
tures ou des écrans protecteurs adéquats, bien ajustés
et ignifugés.

On ne doit pas souder (ou couper) le cOté opposé des
murs touchant les combustibles, Les murs, plafonds et
planchers proches du travail doivent dtre protégés par
des couvertures ou écrans protecteurs ignifugés.

Un surveillant doit s5e te_nir A proximité avec un matériel
de lutte contre I'incendie adégquat, pendant et quelque
temps aprés e soudage ou le coupage si:

a. Des quantités appréciables de combustibles
(y compris une construction en chantier) se
trouvent & moins de 35 pieds,

b. Des quantités appréciabies de combustibies
sont 4 pius ge 35 pieds mais peuvent étre
enflammées par des étincelles.

c. Des ouvertures {cachées ou visibles) sur las
planchers ou les murs & moins de 35 pieds
peuvent exposer des combustibles aux
dtincelles.

d. Les combustibles adjacents aux murs,
plafonds, toits ou cloisons métalliques peu-
vent atre enflammés par une chaleur rayon- .
nante ou transmise.

Avant de commencer, avisez 1@ contramaitre pour qu'il
s'assure que les précautions adéquates soient prises.
Une fois le travail terminé, vérifisz qu'il n'y ait pas
d’stincelles, de cendres ardentes ou de flammes dans le
local.

On ne doit jamais souder ni couper sur un récipient
ayant contenu des combustibles, ou pouvant produire
des vapeurs inflammables ou toxiques 3 la chauffe, 2
moins que ie récipient n'ait été favé au préalable, com-
me décrit dans 'a Norme AWS AB.0, figurant au
paragraphe 7 de I'Index des Normes.

Cela comprend: un nettoyage 4 fond a la vapeur ou au
caustique {ou un lavage avec dissolvant ou eau selon la
solubilité du combustibie) suivi d'une purge et d'une in--
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bustible's solubility} followed by purging and inerting
with nitrogen or carbon dioxide, and using protective
equipment as recommended in A6.0. Waterfilling just
below working level may substitute for inerting.

A container with unknown contents should be cleaned
{see paragraph above}). Do NOT depend on sense of
smeil or sight to determine if it is safe to weld or cut,

Hollow castings or containers must be vented before
welding or cutting. They can explode,.

Explosive atrmospheres. Never weld or cut where the air
may contain flammable dust, gas, or liquid vapors {such
as gasoline),

D. Compressed Gas Equipment

Standard precautions. Comply with precautions in this
manual, and those detaited in CGA Standard P-1, SAFE
HANDLING OF COMPRESSED GASES |IN
CYLINDERS, listed 11 in Standards index.

1. Pressure Regulators

Regulator relief valve is designed to protect only the
regulator from overpressure; it is not intended to pro-
tect any downstream equipment. Provide such protec-
tion with one or more relief devices.

.Never connect a regulator to a cylinder containing gas
other than that for which the regulator was designed.

Remove faulty regulator from service immediately for
repair (first close cylinder valve). The following symp-
toms indicate a faulty regulator:

Leaks - if gas leaks externaily.

Excessive Creep - if delivery pressure continues to rise
with downstream valve closed.

Faulty Gauge - if gauge pointer does not move off stop
pin when pressurized, nor returns to stop pin after
pressure release.

Repair. Do NOT attempt repair. Send faulty regulators
for repair to manufacturer's designated repair center,
where special techniques and tools are used by trained
personnsl.

2.. Cylinders

Cylinders must be handled carefully to prevent leaks
and damage to their walls, valves, or safety devices:

Avoid electrical circuit contact with cylinders including
third rails, slectrical wires, or weiding circuits, They can
produce short circuit arcs that may lead to a serious ac-
cident. (See 1-3C.)

ICC or DOT marking must be on each cylinder. It is an
assurance of safety when the cylinder is properly
handied.

Paged

jection d’azote ou de gaz carbonique, en utilisant un
dquipement de protection comme recommandé dans
¥ AB-0. L'atmosphare inerte peut &tre remplacée par un
niveau d'eau arrivant au-dessous du travail 4 effectuer.

Vous devez laver un récipient dont la nature de contenu
est inconnue (voir paragraphe ci-dessus). NE vous fiez
PAS a l'odorat ou & la vue pour dire si I'on peut le
souder ou le couper en toute sécurité,

Vous devez pratiquer un évent sur les pidces ou réci-
pients creux avant de les souder ou couper: ils pauvent
exploser. -

Atmiosphéres explosives: Ne soudez ni ne coupez
jamais dans des lieux ol Vair peut contenir des
poussidres, gaz ou vapeurs liquides inflammables (tels
que I'essence).

D. Gaz comprimé

Précautions générales: Suivez les précautions de ce
manuel, et celles décrites 4 la Norme CGA P-1 (Précau-
tions de sécurité pour la manipulation de gaz comprimés
en bouteilles}, paragraphe 11 de {'index des Normas.

1. Détendeurs de pression

La soupape de sireté d’'un détendeur est destinée & pro-
téger seulement le détendeur de la surpression. Elle n‘a
pas pour but de protéger les boyaux et le chalumeau: on
protége ceux-ci par des soupapes de retenue congues
spécialement pour cette fonction.

Ne montez jamais un détendeur sur une boutsille conte-
nant un gaz différent de celui pour lequel le détendeur a
&t8 congu,

Enievez immédiatement un détendeur défectusux pour
le faire réparer {d'abord, fermez le robinet de la
bouteills). Les symptdmes suivants dénotent ta défec-
tuosité du détendeur:

Fuites - si le gaz fuit extérieurement,

Ascension excessive - si la pression de débit continue 4
monter, le robinet du chalumeau étant fermé.
Manomatre défectueux - si I'aiguille du manométre ne
s’écarte pas de la goupille de butée lors de la mise en
pression, ou ne revient pas sur la goupille aprés ' échap-
pemant de ia pression.

Réparation. N'ESSAYEZ PAS de réparer vous-mémes.
Envoyez les détendeurs défectueux & réparer aux
ateliers de réparation agréés du fabricant, ol des techni-
ques et des outils spéciaux sont utilisés par un person-
nel formé.

2. Bouteilles

Les bouteilles doivent étre manipulées avec soin pour
prévenir les fuites ou dégats & leurs parois, robinets ou
systames de s(reté. Evitez qu'un circuit électrique soit
en contact avec les boutailles, y compris las rails de con-
tact, les fils slectriques ou les circuits de soudage. Cela
pourrait créer des arcs courts-circuits pouvant entrainer
des accidents graves {Voir 1.3C.).

Chague bouteille doit porter las inscriptions ICC ou
DOT. C'est un gage de sécurité pourvu que la bouteille
soit bien manipuiée.



Identifying gas content. Use only cylinders with name
of gas marked on them; do not rely on coior to identify
gas content. Notify supplier if unmarked. NEVER
DEFACE or alter name, number, or other markings on a
cylinder. It is illegal and hazardous.

Empties: Keep valves closed, replace caps securely;
mark MT; keep them separate from FULLS and return
promptly.

Prohibited use. Never use a cylinder or its contents for
other than its intended use, NEVER as a support or
roller.

Locate or secure cylinders so they cannot be knocked
over.

Passageways and work areas. Keep cylinders clear of
argas where they may be struck.

Transporting cylinders. With a crane, use a secure sup-
port such as a platform or cradle. Do NOT lift cylinders
off the ground by their valves or caps, or by chains,
siings, or magnets.

Do NOT expose cylinders to excessiva heat, sparks,

slag, and flame, etc. that may cause rupture. Do not’

allow contents to exceed 130°F. Cool with watear spray
where such exposure exists.

Protect cylinders particularly valves from bumps, falls,
falling objects, and weather. Replace caps securely
when moving cylinders.

Stuck valve. Do NOT use a hammer or wrench to open
a cylinder valve that can not be opened by hand. Notify
your supplier.

Mixing gases. Never try to mix any gases in a cylinder.
Never refill any cylinder.

Cylinder fittings should never be modified or exchang-
ed.

3. Hose

Prohibited use. Never use hose other than that designed
for the specified gas. A general hose identification rule
is: red for fuel gas, green for oxygen, and black for inert
gases.

Use ferrules or clamps designed for the hose (not or-
dinary wire or other substitute) as a binding to connect
hoses to fittings.

No copper tubing splices. Use only standard brass fit-
tings to splice hose.

Avoid long runs to prevent kinks and abuse. Suspend
hose off ground to keep it from being run over, stepped
on, or otherwise damaged.

Coil excess hose to prevent kinks and tangles.

Protect hose from damage by sharp edges, and by
sparks, slag, and open flams.

Examine hosa regularly for leaks, wear, and loose con-
nections. Immerse pressured hose in water; bubbles in-
dicate leaks.

Identification du gaz: N'utilisez que les bouteilles indi-
quant la nature du gaz; ne vous fiez pas 4 la couleur
pour reconnaitre la nature du gaz. Adressez-vous &
votre fournisseur si ceia n'est pas indiqué.

N'‘EFFACEZ ou ne maditiez JAMAIS les noms,
numéros ou autres indications sur une bouteille, Cela
est illégal et dangereux,

Vides: Maintenez les robinets fermés, replacez bien les
chapeaux; inscrivez 'Vides'’; séparez-les des “'Pleines”
et retournez-ies rapidement.

" Emploi interdit: N'utilisez une bouteille ou son contenu

que pour ce 3 quoi eife est destinée, mais JAMAIS com-
me support ou rouleau.

Placez les bouteilles pour gqu’elles ne tombent pas. Lors-
gu'un détendeur (et un boyau) est monté sur alles,
placez les ou attachez-les debout.

Passages et lieux de travail. Enlevez les bouteilles d'un

" endroit ot I'on pourrait les frapper.

Transport des bouteilles. Avec une grue, utilisez un sup-
port fiable tel gu'une plate-forme ou un cadre. NE
SQULEVEZ PAS des bouteilles du sol par leur robinet
ou chapeau, ou avec des chaines, élingues ou aimants.

N'EXPOSEZ PAS les bouteilles 3 une chaleur excessive,
aux étincelles, au laitier et aux flammes, etc., pouvant
causer leur rupture. Le contenant ne doit jamais
dépasser 55°C. Refroidissez en puivérisant de |'eau si
nécessaire.

Protégez les bouteilles at particulidrement les soupapes
contre les chocs, les chutes, les chutes d'objets et Ia
température. Remettez bien les chapeaux lorsque vous
déplacez les bouteilles.

Robinet coincé. N'UTILISEZ PAS un marteau ou une
clé métallique pour ouvrir un robinet de bouteille que
'on ne peut pas ouvrir 4 la main. Avisez votre four-
nisseur.

Mélange de gaz. N'essayez jamais de mélanger des gaz
dans une bouteilte.

Ne rechargez jamals une bouteille. Les éléments de la
bouteille ne doivent j ;amass atre modifiés ou remplacés.

3. Boyau

Utilisation interdite. N'utilisez. jamais un boyau autre
que celui approprié au gaz indiqué. La régle généraie
d’identification est; rouge pour les gaz combustibies,
vert pour I'oxygéne, et noir pour les gaz inertes.

Utilisez des baguses ou colliers appropriés au boyau (et
non du fil ordinaire ou autre substitution) pour brancher
les boyaux a I'appareillage.

N’utilisez pas des raccords en cuivre, N'utilisez que des
accessoires standard en {aiton pour raccorder un boyau.

Utilisez une petite longueur de boyau. Cala évitera las
noeuds at I'usure prématurée. Suspendez le boyau au-
dessus du sol pour viter qu'il ne soit écrasé, piétiné ou
endommage.

Enroulez le surpius de boyau pour éviter les noeuds et
emmalements. Evitez que le boyau ne soit endommagé
par des tranchants, étincelles, iaitier et flamme nue.
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Repair leaky or warn hose by cutting area out and splic-
ing (1-2D3). Do NOT use taps.

4. Proper Connections

Clean cylinder valve outlet of impurities that may clog
arifices and damage seats bafore connecting regulator,
Except for hydrogen, crack valve momentarily, pointing
outlet away from people and sources of ignition. Wipe
with a clean lintless cloth,

Match regulator to cylinder. Before connecting, check
that the regulator label and cylinder marking agree, and
that the regulator iniet and cylinder outlet match.
NEVER CONNECT a regulator designed for a particular
gas or gases to a cylinder containing any other gas.

Tighten connections. When assembling threaded con-
nections, clean and smooth seats where necessary.
Tighten. If connection leaks, disassemble, clean, and
retighten using properly fitting wrench,

Adapters. Use a CGA adapter {available from your sup-
plier} between cylinder and regulator, if one is required.
Use two wrenches to tighten adapter marked RIGHT
and LEFT HAND threads.

Regulator outlet {or hose) connections may be iden-
tified by right hand threads for oxygen and left hand
threads (with groovad hex on nut or shank) for fuel gas.

5. Pressurizing Steps:

Drain regulator of residual gas through suitable vent
before opening cylinder {or manifold valve) by turning
adjusting screw in {(clockwise). Draining prevents ex-
cessive compression heat at high pressure seat by
allowing seat to open on pressurization. Leave adjusting
screw engaged slightly on single-stage regutatars.

Stand to side of regulator while opening cylinder vaive,

Open cylinder valve slowly so that regulator pressure in-

creases slowly. When gauge is pressurized [gauge

reaches regulator maximum) leave cylinder vaive in

following position: For oxygen, and inert gases, open

fully to seal stem‘against possible leak. For fuel gas,

open to less than one turn to permit quick emergency
~ shutoff.

Use pressure charts {available from your supplier) for
- safe and efficient, recommended pressure settings on
regutators.

Check for leaks on first pressurization and reguiarly
there-after. Brush with scap solution {capful of Ivory
Liquid* or equivaient per gallon of water). Bubbles in-
dicate leak. Clean off soapy water after test; dried soap
is combustible.

E. User Responsibilities

Remove ieaky or defective equipment from service im-
mediateiy for repair. See User Responsibility statement
in equipment manual,

*Tradamark of Proctor & Gambile
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Vérifiez réguligrement les fuites, I'usure et les rac-
cordements laches. Plongez le boyau sous pression
dans de I'eau; les bulles indiqueront les fuites.

Réparation. Coupez la partie percée ou usée, et rac-
cordez (1-203). N'UTILISEZ JAMAIS de ruban adhésif.

4. Branchemaeants corrects

Avant de brancher le détendeur, nettoyez la sortie du
robinet de la bouteille des impuretés qui pesuvent
obstruer les orifices et endommager !es sidges. Sauf
pour |'hydrogéne, ouvrez momentanément le robinet,
en éloignant la sortie des personnes et des sources in-
flammables. Essuyez avec un tissu propre et non
graisseux,

Apparsillez le détendeur & la bouteille, Avant de bran-
cher, vérifiez que la marque du détendeur et la descrip-
tion de la bouteille concordent, et que I'orifice d’entrée
du détendeur et l'orifice de sortie de la bouteiile aillent
ansemble. NE BRANCHEZ JAMAIS un détendeur
congu pour un gaz spécial (ou des gaz spéciaux) & une
bouteilte contenant d’autres gaz.

Serrez les branchements. Lorsque vous assemblez des
branchements filetés, nettoyez et polissez les sidges ol
c'est nécessaire. Serrez. Si les branchements perdent,
démontez-les, nettoyez et resserez avec une clef adé-
quate.

Adaptateurs, Placez, si besoin est, un adaptateur CGA
{en vente chez votre fournisseur) entre la bouteille et le
détendeur. Avec deux clefs, serrez I'adaptateur filete A
DROITE et A GAUCHE.

On peut reconnaitre les branchements de sortie du
détendeur {ou boyau) 3 |'aide du filetage & droite pour
I'oxygéne et & gauche (identifié par un écrou canneté)
pour les gaz combustibles.

5. Démarches de mise en pression

Purgez le détendeur de résidu de gaz avant d'ouvrir la
bouteilie {ou le robinet de canalisation} en serrant la vis
de réglage (dans le sens des aiguilles d’une montre},
Cette opération permet au si3ge de haute pression de
s'ouvrir & la mise an pression, supprimant ainsi toute
surchauffa de compression. Maintenez la vis de réglage
des détendeurs & simple détente légérement engagée.
Avant d’ouvrir le robinet de la bouteille, assurez-vous
que les boyaux sont branchés et que les soupapes avai
sont fermées.

Tenez-vous latéralement au détendeur en ouvrant le
robinet de la bouteiile. Quvrez-le lentement pour que la
pression du détendeur monte progressivemant. Lorsque
le manomatre est mis sous pression {indique le max-
imum) le robinet de la bouteille de gaz inerte ou d'ox-
ygéne devra 8tre ouvert 4 fond pour assurer I'étanchéité
et celui de la bouteille de gaz combustible ouvert de
moins d’un tour pour pouvoir le refermer rapidement en
cas d'urgence.

Référez-vous aux tableaux de pression (distribués par
votre fournisseur) pour un réglage recommandé de
pression sir at efficace sur les détendeurs. Vérifiez les
fuites & 'a premi&re mise en pression puis réguliérement,
brossez avec une solution savonneuse (un bouchon
d'ivory Liquid* ou semblable par gallon d'eau}. Les
bulles indiquent une fuite. Enlevez l'eau savonneuse
aprés examen; le savon sec est inflammable.

*Marque de Commerce de Proctor & Gamble



F. Leaving Equipment Unattended
Close gas supply at source and drain gas.

G. Rope Staging-Support

Rope staging-support should not be used for welding or
cutting operation; rope may burn.

1-3. ARC WELDING - Comply with precautions in

1-1, 1-2, and this section. Arc Welding, properly done,
is a safe process, but a careless operator invites trouble.
The equipment carries high currents at significant
voitages. The arc is very bright and hot, Sparks fly,
fumes rise, ultraviolet and infrared energy radiates,
weldments are hot, and compressed gases may be us-
ed. The wise operator avoids unnecassary risks and pro-
tects himself and others from accidents. Precautions
are described here and in standards referenced in index.

A. Burn Protection
Comply with precautions in 1-2.

The welding arc is intense and visibly bright. its radia-
tion can damage eyes, penetrate lightweight clothing,
reflact from light-colored surfaces, and burn the skin
and eyes. Skin burns resemble acute sunburn, those
from gas-shielded arcs are more severe and painful.
DON'T GET BURNED; COMPLY WITH PRECAU-
TIONS.

1. Protective Clothing

Wear long-sleeve clothing (particularly for gas-shielded
arc} in addition to gloves, hat, and shoes (1-2A). As
necessary, use additional protective clothing such as
leather jacket or sleeves, flame-proof apron, and fire-
resistant leggings. Avoid outergarments of untreated
cotton.

Bare skin protsection. Wear dark, substantial ciothing.
Button collar to protect chest and neck and button
pockets to prevent entry of sparks.

2. Eye and Head Protection

Protect eyes from exposure to arc. NEVER look at an
electric arc without protection.

Welding helmet or shield containing a filter plate shade
no. 12 or denser must be used when welding. Place
over face before striking arc. '

Protect filter plate with a clear cover plate.

Cracked or broken helmet or shield should NOT be
worn; radiation can pass through to cause burns,

Cracked, broken, or loose fiiter plates must be replaced
IMMEDIATELY. Replace clear cover plate when
broken, pitted, or spattered.

E. Responsabilités de 'usager

Otez immédiatement les parties percées ou défec-
tueuses. Vair las Responsabilités de I'Usager du manuel
de I'appareil.

F. Apparseil laissé sans surveillance

Fermez ['alimentation de gaz & la source et purgez.

G. Liens et supports temporaires

Pour vos travaux de soudage ou de coupage, n'utilisez
pas de la corde comme soutien, elle est inflammable.

1-3, SOUDAGE A L'ARC - Confprmez-vous aux
précautions des paragraphes 1.1 et 1.2 de cette section,
Le soudage & l'arc bien exécutd ast sGr, mais un
soudeur négligent est un danger. Le poste de soudage
transporte des courants élevés sous de fortes tensions.
L'arc est trés vif et chaud. Les étincelles volent, les
vapeurs montent, I'dnergie ultra-viclette et infrarouge
rayonnent, les soudures sont chaudes, et des gaz com-
primés peuvent &tre utilisés. Le scudeur prudent évite
les risques inutiles, se protége et protége autrui contre
les accidents. Les précautions sont décrites ici et dans
les normes données dans I'Index.

A. Protection contre les brilures

Conformez-vous aux précautions du paragraphe 1.2.
L'arc de soudage est intense et visiblement vif, Son
rayonnement peut blesser les yeux, traverser les habits
légers, se réfléchir sur les surfaces claires, et briler la
peau et les yeux. Les brilures de la peau ressemblent &
un gros coup de soleil, Celles d'arcs sous gaz protecteur
sont plus graves et plus douloureuses. NE VOUS
BRULEZ PAS ~ SUIVEZ LES PRECAUTIONS.

1. Vétements de protection

Portez des vétements a manches longues (surtout pour
farc en atmosphére inerte) avec gants, masque et
chaussures (1.2A.).

Si nécessaire portez an plus une veste ou des manches
en cuir, un tablier et des guétres ignifugés. De
préférence ne portez pas de vétements an coton non
traité.

Protection de la peau. Portez des vétements épais
foncés. Boutonnez le col pour protéger la poitrine et le
cou, et boutonnez les poches pour prévenir Vinfiltration
d'étincelles.

2. Protection des yeux et de ia téte

Evitez que vos yeux soient exposés a I'arc, NE regardez
JAMAIS un arc électrique sans protection.

Lorsque vous soudez, portez un écran ou masque avec
verre filtrant teinté N° 12 ou plus foncéd, Mettez-le sur le
visage avant d’amorcer |'arc.

Protégez le verre fiitrant d'un couvre-verre clair. NE
PORTEZ PAS un masque fendu cu brisé; le rayonne-
ment peut s'infiltrer et causer des brilures.

Les verres filtrants fendus, brisés ou laches doivent étre
remptacés IMMEDIATEMENT. Remplacez un couvre-
verre brisé, piqué ou taché par des projections.
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Flash goggles with side shields MUST be worn under
the helmet to give some protection to the eyes should
the helmet not be lowered over the face before an arc is
struck. Locking at an arc momentarily with unprotected
eyes (particularly a high intensity gas-shislded arc) can
cause a retinal burn that may leave a permanent dark
area in the field of vision.

3. Protection of Nearby Personnel

Enclosed welding area. For production welding, a
separate room or enclosed bay is best. In open areas,
surround the operation with low-reflective, non-
combustible screens or panels. Allow for free air circula-
tion, particularly at floor level.

Viewing the weld. Provide face shields for all persons
who will be looking directly at the weld,

Others working in area. See that ali persons are wearing
flash goggles.

Before starting to weld, make sure that screen flaps or
bay doars are closed.

B. Toxic Fume Prevention
Comply with precautions in 1-2B.

Generator engine exhaust must be vented to the outside
air. Carbon monoxide can kill.

C. Fire and Explosion Prevention
Comply with precautions in 1-2C.

Equipment’'s rated capacity. Do not overload arc
waelding equipment. it may overheat cables and cause a
fire,

Loose cable connections may overheat or flash and
cause a fire.

Never strike an arc on a cylinder or other pressure
vessal, It creates a brittle area that can cause a violent
rupture or lead to such a rupture later under rough
handling.

D. Compressed Gas Equipment
Comply with precautions in 1-2D.
E. Shock Prevention

Exposed hot conductors or other bare metal in the
welding circuit, or in ungrounded, electrically-HOT
equipment can fatally shock a person whose body
becomes a conductor. DO NOT STAND, SIT, LIE,
LEAN ON, OR TOUCH a wet surface when welding,
without suitable protection.
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Vous devez portez des lunettes A écrans latéraux sous le
masque pour protéger les yeux dans ie cas o0 le masque
ne serait pas abaissé sur le visage avant I'amorgage de
I'arc. Regarder momentanémaent un arc sans protection
{principalement un arc en atmosphare inerte 4 haute in-
tensité) peut brdler la rétine et laisser un point sombre
permanent dans le champ de vision.

3. Protection du personnel 3 proximité

Local de soudage fermé. Pour le soudage de produc-
tion, if vaut mieux utiliser une salle séparée ou une baie
fermée. Dans les locaux ouverts, entourez les travaux
d'écrans ou panneaux peu réfléchissants et ininflam-
mables. Laissez |'air circuler librement, particuliérement
au niveau du sol,

Donnez des masques aux personnes qui regarderont
directement la soudure.

Autres personnes travaillant sur les lieux. Veillez 3 ce
que toutes les personnes portent les lunettes de protec-
tion,

Avant d’attaquer la soudure, assurez-vous que les
rebords d'écran ou les portes soient fermés.

B. Prévention des gaz toxiques

Suivez les précautions du paragraphe 1.28. L'échappe-
ment du moteur de la génératrice doit &tre ventilé 4 {'air
extérieur. L'oxyde de carbone peut tuer.

C. Prévention des incendias et des axplosions

Suivez les précautions 1.2C. Puissance nominale de
I'appareil. Ne surchargez pas Je poste de soudage a
l'arc. Cela peut surchauffer les cables et causer un in-
cendie.

Les branchements 1aches de cable peuvent surchauffer
ou faire des é&tincelles et causer un incendie.

N’amorcez jamais un arc sur une bouteille ou autre réci-
pient sous pression. Ceia créerait un point de rupture
entrainant & plus ou moins longue échéanca I'explosion
du réservoir,

D. Gaz compriméb
Suivez les précautions 1.2D.
E. Prévention des décharges éisctriques

Des conducteurs chargés ou métal nu incorporés au cir-
cuit de soudage ou 3 un appareii chargé sans mise 4 la
tarre peuvent donner une décharge fatale a la personne
dont e corps devient conducteur, NE SOUDEZ PAS
DEBOUT, ASSIS, COUCHE, PENCHE sur une surface
humide ni en contact avec une telle surface sans protec-
tion appropriée.



To protect against shock:

Keep body and clothing dry. Never work in damp area
without adequate insuiation against electrical shock.
Stay on a dry duckboard, or rubber mat when damp-
ness or sweat can not be avoided. Sweat, sea water, or
moisture between body and an electrically HOT
part - or grounded metal - reduces the body surface
electrical resistance, enabling dangerous and possibly
tethal currents to flow through the body.

1. Grounding the Equipment

When arc welding equipment is grounded according to
the National Electrical Code, and the work is grounded
according to ANSI Z49.1 "Safety In Welding And Cut-
ting,” a voltage may exist batween the electrode and
any conducting object. Examples of conducting objects
include, but are not limited to, buildings, electrical
tools, work benches, welding power source cases,
workpieces, etc. Never touch the electrode and any
metal object uniess the welding power source is
off. '

When instailing, connect the frames of each unit such

as welding power source, control, work table, and
water circulator to the building ground. Conductors
must be adequate to carry ground currents safely.
Equipment made electricaily HOT by stray current may
shock, possibly fatally. Do NOT GROUND to electrical
conduit, or to a pipe carrying ANY gas or a flammabie li-
quid such as oil or fuel.

Three-phase connection. Check phase requirements of
equipment before installing. If only 3-phase power is
available, connect single-phase squipment to only two
wires of the 3-phase line. Do NOT connect the equip-
ment ground lead to the third tlive) wire, or the equip-
ment will become electrically HOT - a dangerous condi-
tion that can shock, possibly fatally.

Before welding, check ground for continuity. Be sure
conductors are touching bare metal of eguipment
frames at connections.

If a line cord with a ground lead is provided with the
equipment for connection to a switchbox, connect the
ground lead to the grounded switchbox. If a three-
prong plug is added for connection to a grounded
mating receptacle, the ground lead must be connected
to the ground prong only. If the line cord comes with a
three-prong plug, connect to a grounded mating recep-
tacle. Never remove the ground prong from a plug, or
use a plug with a broken off ground prong.

2. Electrode Holders

Fully insulated electrode holders should be used. Do
NOT use holders with protruding screws.
3. Connectors

Fully insulated lock-type connectors should be used to
join welding cable lengths.

Pour vous protéger contre les décharges électriques,
maintenez votra corps et vaétements saecs. Ne travaiilez
jamais dans un endroit humide sans isolaticn adéquate
contre les décharges électriques. Lorsque vous ne
pouvez éviter |"humidité ou la sueur, placez-vous sur un
caillebotis sec ou un tapis #n caoutchouc. La susur,
I'eau de mer, ou I"humidité entre le corps et une piéce
CHARGEE, ou une pidce de métal  la masse, réduisent
la résistance élactrique de la surface du corps, permet-
tant |'entrée de courants dangereux, voire mortels.

1. Mise 2 la terre de I'appareil

Lorsque |'appareit de soudage a I'arc est mise 4 |3 terre

~suivant la norme National Electrical Code, et la masse

gst mise & la terre suivant la norme ANS| Z49.1 “Safety
in Weiding and Cutting,” une tension peut exister entre

. I'électrode et un cbjet conducteur. Certaines de ces ob-

jets sont par exemple (mais pas seulement), des

-batiments, des outils électriques, des établis, des

chassis de postes de soudure, des piéces d'ouvrage,
etc. Ne jamais touchez I'électrode ou des objets en
maétal avant d’avoir mis le poste de soudure a {'arrét.

A linstallation, branchez les chéssis de chaque &lément
{source de courant, commande, établi et circuit d’eau) a
la terre. Les conducteurs doivent pouvair conduire ies
courants telluriques en toute sécuritd. L'appareil chargé
par les courants vagabonds peut donner une décharge
risquiant d'étre mortelle. NE BRANCHEZ PAS VOTRE
PRISE DE TERRE & une conduite électrique, cu & un
tuyau de gaz ou de liquide inflammabile tel que I'huile ou
un combustibie.

Connexion triphasée. Avant linstailation vérifiez la
phase nécessaire 4 'appareil. Si seul le triphasé est
disponible, ne hranchez i'appareil monophasé qu’a deux
des fils de la ligne triphasée. NE BRANCHEZ PAS le
conducteur de terre de I'appareil au troisiéme fil (sous
tension), autrement l"appareil serait chargé: condition
dangereuse pouvant donner une décharge fatale.

Avant le soudage, vérifiez si la prise de terre est
uniforme. En branchant, assurez-vous que les con-
ducteurs touchent le métal nu du chassis de |"appareil.

Lorsqu'un appareil doit étre alimenté a partir d’un cof-
fret d'alimentation, le conducteur de terre doit &tre relié
3 celui-ci.

Si vous avez en pius une fiche a trois broches pour la
terre, ne branchez le conducteur de terre qu’a la broche -
de terre. Si le cordon d'alimentation a une fiche a trois
broches, reliez-le 3 une prise femeille tripotaire reliée 4 la
terra. N'enlevez jamais la broche de terre d'une fiche ou
n‘utilisez jamais une fiche dont la brache de terre serait
brisée.

2. Pince-électrodes

Utilisez des pince-électrodes bien isolées. N'UTILISEZ
PAS des pince-électrodes avec vis saillantes,

3. Connecteurs

Utilisez des connecteurs 3 verrouillage bien isolés pour
assembler de longs cables.

Pago' 9



4. Cables

Frequently inspect cables for wear, cracks and damage.
IMMEDIATELY REPLACE those with excessively worn
or damagad insulation to avoid possibly - lethal shock
from bared cable. Cables with damaged areas may be
taped to give resistance equivalent to original cable.

Keep cable dry, free of oii ard grease, and protected
from hot metal and sparks.

5. Terminals And Other Exposed Parts.

Tarminals and other exposed parts of electrical units
should have insulating covers secured before operation.
6. Electrode

a. Equipment with output on/off control (con-
tactor)

Welding power sources for use with the gas

metal arc welding (GMAW), gas tungsten
arc welding (GTAW) and similar processes
normally are equipped with devices that per-
mit on-off control of the welding power out-
put. When so equipped the electrode wire
becomes elactrically HOT when the power
source switch is ON and the welding gun
switch is closed. Never touch the electrode
wire or any conducting object in contact
with the electrode gircuit unless the welding
power source is off,

b. Eguipment without output on/off control
{(no contactor)

Welding power sources used with shielded
metal arc welding (SMAW) and simiiar pro-
cessas may not be equipped with welding
power output on-off contral devices. With
such equipment the electrode is electrically
HOT when the power switch is turned ON.
Never touch the electrode unless the
welding power source is off.

7. Safety Devices

Safety devices such as interlocks and circuit breakers
should not be disconnected or shunted out.

Before instailation, inspection, or service, of squip-
ment, shut OFF all power and remove line fuses {or lock
or red-tag switches) to prevent accidental turning ON of
power. Disconnect all cables from welding power
source, and pull all 115 volts ling-cord piugs.

Do not open power circuit or change polarity while
welding. If, in an emergency, it must be disconnected,
guard against shock burns, or flash from switch arcing.

Leaving equipment unattended. Always shut OFF and
disconnect all power to aquipmant.

Power disconnect switch must be available near the
welding power source,
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4. Cables

Vérifiez fréquemmant 'usure, les fissures et [‘aitération
des cables. REMPLACEZ IMMEDIATEMENT ceux dont
I'isolation serait trop usée ou altérée pour prévenir les
décharges mortelles provoquées par un cdble dénudé.
Vous pouvez enrouler les parties endommagées de
ruban adhésif en épaisseur suffisante pour donner une
résistance de cAble neuf. Maintenez les cibles secs,
dépourvus d‘huile et de graisse et mettez-les 4 'abri du
métal chaud et des étincelles.

v

5. Tétes de cAbles et autres parties dénudédes

Avant la mise en marche, les tdtes de cbles et autres
parties dénudées d'un appareil électrique doivent &tre
munies de laurs couvrefils isclants.

6. Electrode

a. Appareil équipé d'une commande mar-
che/arrat {contacteur)

En général, les postes de soudure utilisés
pour le soudage & l'arc sous protection
gazause avec électrode fusible (GMAW}, ou
avec électrode tungsténe [GTAW) et des
procés semblables sont équipés d'une com-
mande marche/arrét de la puissance de sor-
tie. Lorsque l'interrupteur est en position
“MARCHE" et {intarrupteur du pistoiet est
fermé, le fil d'électrode devient chargé., Ne
touchez jamais le fil électrode ou tout autre
objet conducteur faisant contact avec le cir-
cuit d'électrode sans couper le courant au
poste de soudure.

b . Appareil non-équipé d'une cornmande mar-
che/arrét {sans contacteur)

Les postes de soudure utilisés pour le
soudage & f'arc avec électrode enrobée
{SMAW) et des procés semblabes peuvent
dtre non-équipés d'une commande mar-
che/arrét de la puissance de sortie. Lorsque
Vinterrupteur est en position “MARCHE"
I‘électrode devient chargé. Ne touchez
jamais 'électrade sans couper le courant au
poste de soudure.

7. Dispositif de sécurité

Le dispositif de sécurité-verrouillage et caupe-circuit ne
doit pas &tre débranché ou déshunté.

Avant l'installation, ('inspection ou |a réparation de I'ap-
pareil, mettez I'alimentation sur ARRET et enlevez les
fusibles généraux (ou verrouillez les interrupteurs) pour
&viter une remise en MARCHE accidenteile. Débran-
chez tous les cables de la source de courant ainsi que les
prises des cordons d'alimentation en 115 volts.

Lors du soudage, n"ouvrez pas le circuit d'alimentation
at ne changez pas la polarité. S'ii est débranché au
cours d’'une urgence, faites attention aux brillures de
décharge ou aux jaillissements d'étincellss.

Appareil laissé sans surveillance, Mettez toujours sur
ARRET et débranchez I'appareil.



F. Protaction For Wearers Of Electronic Life
Support Devices {(Pacemakaers)

Magnetic fields from high currents can affect
pacemaker operation. Persons wearing electronic life
support equipment [pacemaker) should consult with
their doctor before going near arc welding, gouging, or
spot welding operations,

1-4. STANDARDS BOOKLET INDEX - For more in-
formation, refer to the foillowing standards or their latest
revisions and comply as applicable:

1. ANS! Standard Z49.1, SAFETY IN WELDING
AND CUTTING obtainable from the American
Waiding Society, 550 Le Jeune Rd, P.0O. Box
351040, Miami, FL 33135,

2. NIOSH, SAFETY AND HEALTH IN ARC
WELDING AND GAS WELDING AND CUTTING
obtainable from the Superintendent of
Documents, U.S. Government Printing Office,
Washington, D.C. 20402.

3. OSHA, SAFETY AND HEALTH STANDARDS,
29CFR 1910, obtainable from the U.S. Govern-
ment Printing Office, Washington, D.C. 20402,

4. ANSI Standard 287.1, SAFE PRACTICES FOR
OCCUPATION AND EDUCATIONAL EYE AND
FACE PROTECTION obtainable from the
American National Standards Institute, 1430
Broadway, New York, NY 10018.

5. ANSI| Standard Z41.1, STANDARD FOR MEN'S
SAFETY -TOE FOOTWEAR obtainable from the
American National Standards institute, 1430
Broadway, New York, NY 10018

6. ANSI| Standard Z49.2, FIRE PREVENTION IN
THE USE OF CUTTING AND WELDING PRO-
CESSES abtainable from the American National
Standards Institute, 1430 Broadway, New York,
NY 10018.

7. AWS Standard A6.0, WELDING AND CUT-
TING CONTAINERS WHICH HAVE HELD COM-
BUSTIBLES obtainable from the American
Weiding Society, 550 Le Jsune Rd., P.O. Box
351040, Miami, FL 33135,

. 8. NFPA Standard 51, OXYGEN - FUEL GAS
SYSTEMS FOR WELDING AND CUTTING ob-
tainabie from the National Fire Protection
Association, 470 Atlantic Avenue, Boston, MA
02210.

9. NFPA Standard 70-1978, NATIONAL ELEC-
TRICAL CODE obtainable from the National Fire
Protection Association, 470 Atlantic Avenue,
Boston, MA 02210.

10. NFPA Standard 518, CUTTING AND WELDING
PROCESSES obtainable from the Naticnal Fire
Protection Association, 470 Atlantic Avenue,
Boston, MA 02210,

L'interrupteur d’arrét doit toujours se trouver 3 prox-
imité de la source de courant.

F. Protection pour toute personne portant des
appareils 6&lectroniques de sauvatage (ap-
parell’pour le rdglement de battement de
coeur

Inducteurs de courant élevé peuvent nuire le fonction-
nement d’un appareil pour le ‘‘réglement de battement
de coeur.” Toute personne portant un appareil élec-
tronique de sauvetage {appareil pour le réglement de
battement de coeur), devrait consuiter un docteur avant
d'approcher toute opération de soudage & 'arc, 4 la
gouge ou 3 point.

1-4, INDEX DES NORMES - Pour plus de
renseignements, référez-vous aux normes de I'ACNOR
ou aux normes américaines suivantes:

1. ANSI Standard Z49.1, SAFETY IN WELDING
AND CUTTING distribué par I’ American Welding
Socisty, 550 Le Jeune Rd., P.O. Box 351040
Miami, FL 33135

2. NIOSH, SAFETY AND HEALTH IN ARC
WELDING AND GAS WELDING AND CUTTING
distribué par le Superintendent of Documents,
U.S. Government Printing Office, Washington
D.C. 20402

3. OSHA, SAFETY AND HEALTH STANDARDS,
29CFR 1910, distribué par U.S. Department of
Labor, Washington D.C, 20210

4, ANSI Standard Z87.1, SAFE PRACTICES FOR
OCCUPATION AND EDUCATIONAL EYE AND
FACE PROTECTION distribué par I'American
National Standards institute, 1430 Broadway,
New York, NY 10018

5. ANSI Standard 241.1, STANDARD FOR MEN'S
SAFETY - TOE FOOTWEAR distribué par I'ad-
dresse donnee en 4,

6. ANSI Standard Z49.2, FIRE PREVENTION IN
THE USE OF CUTTING AND WELDING PRO-
CESSES distribué par 'addresse donnee en 4.

7. AWS Standard A8.0, WELDING AND CUT--
TING CONTAINERS WHICH HAVE COM-
BUSTIBLES distribué par i'addresse donnes en
1.

8. NFPA Standard 51, OXYGEN - FUEL GAS
SYSTEMS FOR WELDING AND CUTTING
distribué par la National Fire Protection Associa-
tion, 470 Atlantic Avenue, Boston, MA 02210

9, NFPA Standard 70-1978, NATIONAL ELEC-
TRIGCAL CODE distribué par |'addresse donnée
en

10. NFPA Standard 518, CUTTING AND WELDING
PROCESSES distribué par 'addresse donnée en
8
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11. CGA Pamphlat P-1, SAFE HANDLING OF COM-
PRESSED GASES IN CYLINDERS obtainable
trom the Comprassed Gas Associatian, 500 Fifth

. Avenue, New York, NY 10038.

12. CSA Standard W117.2, CODE FOR SAFETY IN
WELDING AND CUTTING obtainable from the
Canadian Standards Association, Standards
Sales, 178 Rexdale Boulevard, Rexdale, Ontario,
Canada M9W 1R3. R

13. NWSA booklet, WELDING SAFETY
BIBLIOGRAPHY obtainable from the National
Welding Supply Association, 1900 Arch Street,
Philadelphia, PA 19103.

14. American Welding Society Standard AWSF4.1
“Recommended Safe Practices for the Prepara-
tion for Welding and Cutting of Containers and
Piping That Have Held Hazardous Substances”,
obtainable from the American Welding Society,
550 Le Jeune Rd., P.O. Box 351040, Miami, FL
33135.

16. ANS! Standard Z88.2 “Practice for Respiratory
Protection” obtainable from the American Na-
tional Standards Institute, 1430 Broadway, New
York, NY 10018,

11. CGA Pamphlst P-1, SAFE HANDLING OF COM-
PRESSED GASES IN CYLINDERS distribué par
la Compressed Gas Association, 500 Fifth
Avenue, New York, NY 10036.

12. CSA Standard W117.2, CODE FOR SAFETY IN
WELDING AND CUTTING distribué par la Cana-
dian Standards Association, Standards Sales,
178 Rexdale Boulevard, Rexdale, Ontario,
Canada MSW 1R3,

13. NWSA booklet, WELDING SAFETY
BIBLIOGRAPHY distribué par la National
Welding Supply Association, 1900 Arch Street
Philadeiphia, PA 19103.

14. American Welding Societe Standard AWSF4.1
“Racommended Safe Practices for the Prepara-
tion for Welding and Cutting of Containers and
Piping That Have Held Hazardous Substances”,
distribué par I American Welding Societe, 550 Le
Jeune Rd., P.O. Box 351040, Miami, FL 33135

15. ANSI Standard Z88.2 “Practice For Respiratory
Protection’’ distribué par |"’American National
Standards Institute, 1430 Broadway, New York,
NY 10018.

SECTION 2 ~ SAFETY PRECAUTIONS AND SIGNAL WORDS

2-1. GENERAL INFORMATION AND SAFETY
A. General

[nformation presented in this manual and on various la-
bels, tags, and plates on the unit pertains to equipment
design, installation, operation, maintenance, and
troubleshooting which should be read, understood, and
followed forthe safe and effective use of this equipment.

B. Safety

The installation, operation, maintenance, and trouble-
shooting of arc welding equipment requires practices
and procedures which ensure personal safety and the
satety of others. Therefore, this equipment is to be in-
stalled, operated, and maintained only by qualified per-
sons in accordance with this manual and afl applicable -
codes such as, but not limited to, those listed at the end
of Section 1 - Safety Rules For Operation Of Arc Weld-
ing Power Source,
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2-2, SAFETY ALERT SYMBOL AND SIGNAL
WORDS

The following safety alert symbol and signal words are
used throughout this manualto call attentionto and iden-
tify different levels of hazard and special instructions.

This safety alert symbol is used with the signal
words WARNING and CAUTION to call atten-
tion to the safety statements.

WARNING statements identify procedures or
practices which must be followed to avoid seri-
ous personal injury or loss of life.

CAUTION statements identify procedures or
practices which must be followed to avoid minor
personal injury or damage to this equipment.

IMPORTANT statements identify special instructions
necessary for the most efficient operation of this equip-
ment.
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| SECTION 3 — INTRODUCTION
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Table 3-1. Speciications
Model Rated Weldin
And ’?ﬁ"p'f,??ts Alnput Phase scamperes Atlg Watts Weight
Vo age Rated Load q y ° Uty yclo Net Ship
Single-Phase 34 Ibs. 37 Ibs.
1sv 15 '50/80/100 Hz (15kg) | (16.8kg)
Single-Phase 250 S0 36 Ibs 39 Ibs
i - . .
230v 75 50/60 Hz (16kg) | (17.7kg)

*Add 2 in. (50.8 mm} for handle.

/<\ 9-1/4 In.

(235 mm)

13In. *
{330 mm)

16 1n.
(466 mm)

T8-098 957-8

Figure 3-1. Overall Dimensions

3-1. DESCRIPTION.

This unit is a high-frequency arc stabilizer which super-
imposes high-frequency energy on either ac or dc power
supply weld outputs. It is designed primarily for use with
the Gas Tungsten Arc Welding (GTAW) process. How-
everitcan aiso be usedforother processes requiring arc

initiation and stahbilization such as Submerged Arc Weld-
ing (SAW) and Plasma Arc Cutting (PAC) processes.
CAUTION: HIGH-FREQUENCY ENERGY can
damage equipment.
® Check with manufacturer of equipment fo be

used with this unit to ensure that damage will not
occur.
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SECTION 4 - INSTALLATION OR RELOCATION

Gas In Gas Valve

Fitting

Gas Out
Fitting |

Spark Gap
Assembly

Spark Gap
Access Door

Gas Qut
Fitting

I /\=/'

Qperator Control Electrode Input Electrode Output Work Power Cord  Power Source
Receptacle Terminal Terminal InputQutput And Plug Receptacle
LEFT SIDE VIEW Terminal
FRONT VIEW REAR VIEW| TOoe9ses
Figure 4-1. High Frequency Unit Connections
4-1. LOCATION The gas valve is located behind the ieft side panel. The

IMPORTANT: Read entire Section 9 regarding high-fre-
quency equipment location and installation require-
ments before beginning installation.

Laocate the high-frequency unit ¢close to the work station.
This wiil allow the electrode and work cables to be kept
as short as possible, thereby minimizing high-frequency
radiation and losses.

The location should allow room to open the side panels
for installation and maintenance procedures.

The service life and efficiency of this unit are reduced
when the unit is subjected to high levels of dust, dirt,
moisture, corrosive vapors, and extreme heat.

4-2, SHIELDING GAS CONNECTIONS (Figure 4-1)

WARNING: ELECTRIC SHOCK can kill.
® Do not touch live electrical parts.

® Shut down unit and welding power source
(sto;;)and disable engine on engine driven equip-
ment).

® Disconnect input power employing lockout/
tagging procedures befare making shiefding gas
connections

Lockout/tagging procedures consist of removing
plugtrom receptacle, padiocking line disconnect
switch in open position, removing fuses from
fuse box, or shutting off and red-tagging circuit
breaker or other disconnecting device.
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GAS IN and GAS OUT fittings have 5/8-18 right hand
threads. To make gas connections, proceed as follows:

1. Open left side access panel.

2. Route and connect a hose of suitable length and
construction from the shielding gas supply to the
GAS IN fitting.

3. Route and connect the torch shielding gas hose to
the GAS QUT fitting.

4. Close and secure left side access panel.

The gas flow must be accurately controlled with a regu-
lator and flowmeter. Recommendations for rate of gas
flow should be obtained from the torch manufacturer.

4-3. REMOTE AMPERAGE AND/OR CONTACTOR
CONTROL AND INTERCONNECTING RECEPTA-
CLES (Figure 4-1, Figure 4-2 And Figure 4-3)

A. POWER SOURCE Receptacle Connections

50283

Flgure 4-2, Front View Of 8-Pin Block Plug With
PIn Locations

GasIn
Fitting



To make connections, proceed as follows:

The six-pin POWER SOURCE block plug PLG2 located
inside the high-frequency unit is used to connect the
control circuitry of the high-frequency unit to the welding
power source.

WARNING: ELECTRIC SHOCK can Kill.
® Do not touch live electrical parts.
® Shut down unit and welding power source

(stop and disable engine on engine drivenequip-
ment).

® Dijsconnect input power employing lockout/
tagging procedures before making connections

Lockout/tagging procedures consistof removing

plug fromreceptacle, padlocking line disconnect
switch in open position, removing fuses from
fuse box, or shutting off and red-tagging circuit
breaker or other disconnecting device.

1. Remove wrapper.

2. Remove shap-in blank from POWER SCURCE re-
ceptacle hole located on rear of unit.

3. Instali strain relief clamp located nearone end of the
supplied interconnecting cord where snap-in blank
was removed.

4. Locate 6-pin block plug PLG2 in wiring harness.

5. Routethe 6-socketblock receptacle RC2onthe end
of the cord through bottom of unit to the 8-pin block
plug.

6. Aiign and insert 8-pin plug into the 6-socket recep-
tacle, and push togetheruntil connectors are locked
in place.

7. Reinstall wrapper.

8. Alignkeyway, insert plug PLG4 on remaining end of
cord into the REMOTE 14 receptacle on the front of
the welding power source, and rotate threaded col-
lar fully clockwise.

The following pin information is included in case the
supplied cordis not suitable, and it is necessarytowire a
receptacle to interface with the POWER SOURCE plug.

Pin 1: Cutput/contactor control connection.

Pin 2: Output/contactor control connection.

Pin3: Amperage control connection - maximum side.
Pin 4: Amperage control connection - wiper contact.

Pin 5. Amperage control connection - minimum side.

IMPORTANT: The remaining socketinthe receptacle is
not used.

B. OPERATOR CONTROL Receptacle Connections

The 14-socket OPERATOR CONTROL Amphenol re-
ceptacie RC1 on the front of the high-frequency unit is
used to conneact an optional Amperage Control and/or a
remote start switch to the control circuitry of the high-fre-
quency unit. '

If this unit is used with the HF/OUTPUT control switch in
the REMOTE position, an optional remote start switch
must be connected to the OPERATOR CONTROL re-
ceptacle in order to operate the unit (see Section 5-3).

To connect the optional Amperage Control and/or the re-
mote start switch, proceed as follows: Alignkeyway, in-
sert five-pin plug from Amperage Control and/or remote
start switch into OPERATOR CONTROL receptacle,
and rotate threaded collar fully clockwise.

The following socket information is included in case the
supplied cordis not suitable, and itis necessarytowire a
plug or cord to interface with the OPERATOR CON-
TROL receptacle.

Socket A: High-frequency remote start switch con-
nection.

Socket B: High-frequency remote start switch con-
nection.

Socket C: Amperage control connection - maximum
side.

Socket D: Amperage control connection - minimum
side.

Socket E: Amperage control connection - wiper

contact.

§-0004

Figure 4-3. Front View Of 14-Socket Amphenol
Receptacie With Socket Locations

4-4, OPTIONAL OUTPUT (CONTACTOR)
TROL

This unit can be field equipped with Output (Contactor)
Control for use with welding units without a contactor. if
Output {(Contactor) Control is desired, contact your dis-
tributor/dealer.

CON-
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4.5. WELD INPUT/OUTPUT  CONNECTIONS

(Flgure 4-1)

WARNING: ELECTRIC SHOCK can Klll.
® Do not touch live electrical parts.

® Shut down unit and welding power source
(stop and disable engine on engine driven equip-
ment).

® Disconnect input power employing lockout/
tagging procedures before making connections
Lockout/tagging procedures consistof removing
plugfrom receptacle, padlocking line disconnect
switch in open position, removing fuses from
fuse box, or shutting off and red-tagging circuit
breaker or other disconnecting device.

IMPORTANT: Refer to the welding power source Own-
er's Manual for proper weld cable sizes.

Three terminals are provided behind the left side panel
for weld input/output connections. Connect the welding
cables from the welding power source to the ELEC-
TRODE and WORK terminals located behind the left
side panel as follows:

1. Open left side access panel.

2. Connectelcctrode cable fromwelding power source
to the ELECTRODE IN terminal.

Connect torch cable or connector to the ELEC-
TRODE CUT terminal.

Connectwork cable from welding power source and
work cable from workp|ece to WORK input/output
terminal.

@

>

5. Close and secure left side access panel.

4-6, ELECTRICAL INPUT CONNECTIONS (Figure
4-1 And Figure 4-4)

IMPORTANT: Resad and comply with entire Section 9
reégarding high-frequency equipment location and instal-
lation requirements before making electrical input con-
naections.

WARNING: ELECTRIC SHOCK can kill.
® Do not cut off ground terminal from plug.

® Groundin accordance with the National Elec-
trical Code, state, and local codes.

CAUTION: DIRECT CURRENT (DC) wlll dam-
age the unit.
® Connect unit only to alternating current (AC)
supply.

The 115 volts ac models are equipped with a 3-prong
parallel plug. The 230 volts ac models are equipped with
a 3-prong tandem plug. Connect the plug to a matching,
grounded receptacle.

==

TA-00t g1t

Tandem Plug Cn
230 Voits Ac Modeis

Parallel Plu
115 Volts AC odels

Figure 4-4. Electrical input Connection Plugs

SECTION 5 - OPERATOR CONTROLS

5-1. HIGH-FREQUENCY SWITCH (Figure 5-1}

WARNING: USING HIGH FREQUENCY WITH
THE SHIELDED METAL ARC WELDING
(SMAW) PROCESS can result in serious per-
sonal Injury.

® Place the HIGH-FREQUENCY switch in the
OFF position before doing Shielded Metal Arc
Welding (SMAW).

The attempted use of high frequency 1o estab-
lish an arc with a stick elecirode could cause an

arc toformbetweenthe slectrode holder and op-
erator.

The HIGH-FREQUENCY switch is a three-position tog-
gle switch which allows the operator to choose whether
high frequency will be used or not and for how long. Nor-
mally, the switchisinthe START positionwhen the unitis
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connected to a dc weid cutput orin the CONTINUOUS
position when connected to an ac weld output.

A. START Position

When the HIGH-FREQUENCY switch is placed in the
START position and the HF/OUTPUT control switch is
inthe PANEL position, high frequency is present if open-
circuit voltage is presentuntil anarcis established. Once
an arc is established, high frequency is no longer pre-
sent. High frequency is present any time the arc is bro-
ken to aid in restarting the arc.

Whenthe HF/QUTPUT control switchisinthe REMOTE
pesition and the optional remote start switch is closed,
high frequency is present if open-circuit voitage is pre-
sent until an arc is established, or the optional remote
start switch is opened.



Power Switch

Pliot Light

High-Frequency/Output
Control Switch

High-Frequency
Intensity Control

High- /
Frequency

Switch

Operzator
Control Raceptacle

.Rel, TC-098 956-8

Figure 5-1. Front Panel View

B. CONTINUOCUS Position

Wwhen the HIGH-FREQUENCY switch is placed in the
CONTINUQUS position and the HF/QUTPUT control
switch is in the PANEL position, high frequency is pre-
sent continuously.

When the HF/QUTPUT control switchis inthe REMOTE
position, high frequency is present from the time the op-
tional remote start switch is closed until the time the op-
tional remote start switch is opened.

C. COFF Position

When the HIGH-FREQUENCY switch is placed in the
OFF position, high frequency is not present. The HIGH-
FREQUENCY switch should be in the OFF position
when high frequency is not desired.

5-2. POWER SWITCH AND PILOT LIGHT (Figure
5-1)

Ptacingthe POWER switch inthe ON position energizes
the high-frequency unit. The pilot light comes on when-

gver the POWER switch is in the ON position and indi-
cates that the unit is receiving input power,

Placing the POWER switch in the OFF position shuts
down the unit and turns off the pilot light.

5-3. HIGH-FREQUENCY/OUTPUT CONTROL
SWITCH (Figure 5-1)

When the HF/QUTPUT control switch is in the PANEL
position, high frequency is available without the need for

a remote start switch. When the HF/OQUTPUT control
switch is in the REMOTE position, a remote start switch
must be connected to the OPERATOR CONTROL re-
ceptacle toinitiate high frequency (see Sections 4-3 and
5-1).

5.4, HIGH-FREQUENCY INTENSITY CONTROL
(Figure 5-1)

The HIGH-FREQUENCY INTENSITY control provides
ameans of adjusting the intensity of high-frequency en-
ergy available to initiate and/or maintain an arc. The
scale surrounding the control reads from 0 to 100 and
should be used for reference only. Rotating the control
clockwise increases the intensity of the high-frequency
energy. Normally the control needs to be adjusted only
initially.

IMPORTANT: As the high-frequency intensity is in-
creased, the possibility of causing interference with local
radio and television receivers also increases. Set the
HIGH-FREQUENCY INTENSITY control to as low a po-
sition as practical while stilf maintaining a satisfactory
welding operation to avoid such interference.

5-5. POSTFLOW TIMER

Afixed 15 second Postflow Timer controls the pericd of
time shielding gas flows atter the arc is extinguished.
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SECTION 6 — SEQUENCE OF OPERATION

M  WARNING: ELECTRIC SHOCK can kill;

MOVING PARTS can cause serious lnéu;y;
IMPROPER AIRFLOW AND EXPOSURE TO
ENVIRONMENT can damage Internal parts.

® Do not touch live electrical parts.
® Keep all covers and panels in place while
operating.

Warranty is void if the welding power source is
operated with any portion of the outer enclosure
removed.

ARC RAYS, SPARKS, AND HOT SURFACES
can burn eyes and skin; NOISE can damage
hearing.

® Wear correct eye, ear, and body protection.
FUMES AND GASES can serlously ham
your health. .

® Keep your head out of the fumes.

e Ventilate o keep from breathing fumes and
gases.

® [f ventilation is inadequate, uss approved
breathing device.

HOT METAL, SPATTER, AND SLAG can
cause fire and burns. :

& Walch for fire.

® Keep a fire extinguisher nearby, and know
how to use iL.

® Do not use near flammable material.

e Allow work and equipment fo cool before
handling.

MAGNETIC FIELDS FROM HIGH CURRENTS
can affect pacemaker operation.
® Wearers should consult their doctor before

going near arc welding, gouging, or spotwelding
operations.

See Section 1 - Safety Rules For Operation Of
Arc Welding Power Source for basic welding
safety information.
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6-1. GAS TUNGSTEN ARC WELDING (GTAW)

1.
2.

8.
.

Instali and connect unit according to Section 4.

Wear dry insulating gloves and clothing, and wear
welding helmet with proper filter lans according to
ANSI Z49.1,

Prepare for welding as follows:

a. Connect work clamp to clean, hare metal at
workpiece.

b. Select proper tungsten electrode (see Table
7-1)

c. Prepare tungsten electrode according to Sec-
tion 7-4, and insert into torch.

Turn on shielding gas supply.
Energize the welding power source.

Place the HIGH-FREQUENCY switch inthe desired
position (see Section 5-1).

Rotate the HIGH-FREQUENCY INTENSITY con-
trol to the desired position (see Section 5-4).

Place the POWER switch in the ON position.
Begin welding.

6-2. SHUTTING DOWN

1.
2.

Stop welding.

Shut down the welding power source and the high-
trequency unit.

Turn off shielding gas at source.

WARNING: HIGH CONCENTRATION OF
SHIELDING GAS can harm heaith or klIl.

® Shut off gas supply when not in use.



SECTION 7 - MAINTENANCE & TROUBLESHOOTING

IMPORTANT: Every six months inspect the labeis on
this unit for legibility. All precautionary labels must be
maintained in a clearly readable stale and replaced
when necessary. See Parts List for part number of
precautionary labels.

7-1. INTERNAL CLEANING

WARNING: ELECTRIC SHOCK can klil.
& Do not touch live electrical parts.

® Shut down unit and welding power source
{stop and disable engine on engine driven equip-
ment}.

® Disconnect input power employing lockout/
tagging procedures before inspecting, maintain-
ing, or servicing.

Lockout/tagging procedures consistof removing
plug from receptacle, padlocking line disconnect
switch in open position, removing fuses from
fuse box, or shutting off and red-tagging circuit
breaker or other disconnecting device.

Annually blow aut or vacuum dust and dirt from around
high-frequency unitinternal components. if dirty or dusty
conditions are present, ¢clean unit maonthiy. it using com-
pressed air, be sure it is clean and dry.

7-2. INTERCONNECTING CORDS

WARNING: ELECTRIC SHOCK can klit.
® Do not touch live electrical parts.

® Shut down unit and welding power source
(stop and disable engine on engine drivenequip-
ment).

& Disconnect input power employing lockout/
tagging procedures before inspecting, maintain-
ing, or servicing.

Lockout/tagging procedures consistof removing
plugfromreceptacle, padlocking line disconnect
switch in open position, removing fuses from
fuse box, or shutting off and red-tagging circuit
breaker or other disconnecting device.

Every three months inspect allinterconnecting cords for
damage to or breaks in the insulation jacket, particulary
atthe plugs. Repair or replace the cord(s) as necessary.

7-3. SPARK GAPS (Figure 7-1 And Figure 7-2)

itis necessary to readjust the spark gaps every three to
four months or when intermittent operation occurs. Nor-
mal spark gap setting is 0.008 in. (0.203 mm).

IMPORTANT: Spark gaps widen with normal operation.
At regular inspections, check and maintain the 0.008
inch (0.203 mm) spark airgap to ensure consistent weld-

ing results and compliance with FCC radiation regula-

|

21 {E)

TA-020 623-A2

Figure 7-1. Spark Gap Adjustment

IMPORTANT: Do not clean or dress points since the
material at the tips is tungsten and impossible to fife. The
&ntire should be replaced when the tungsten section has
completely disappeared.

The spark gap assembly Is located behind an access
door on the rear of the unit {see Figure 7-2). To adjust
spark gaps, proceed as follows:

WARNING: ELECTRIC SHOCK can klil.

® Do not touch live electrical parts.

® Shut down unit and welding power source
(s!op}andd.'sabfe enging onengine driven equip-
ment

® Disconnect input power employing lockout/
lagging procedures before inspecting, maintain-
ing, or servicing.

Lockouttaggingprocedures consist of removing
plug fromreceptacie, padlockingline disconnect
switch in open position, removing fuses from
fuse box, or shutting off and red-tagging circuit
breaker or other discannecting device,

1. Open rear panel access door.
2. Loosen screws A on both sides.

3. Place feeler gauge of proper thickness between
peints C,

4. Apply slight pressure against points B so feeler
gauge is held firmly in gap.

5. Tighten screws A.
Close and secure rear panel access door.
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Spark Gap
Access Door
Spark Gap +——d H‘:ﬁ
Assembly = l H — - Cias In
) T Fitling
| 1P
|
| o | bﬂ
Power Cord ¥ Pﬂ
And Plug (¢]

L i

Power Source
Receptacle

Ret, TC-008 956-8

Figure 7-2. Rear View Of High-Frequency Unit

7-4. TUNGSTEN ELECTRODE (Table 7-1, Figure
~ 7-3 And Figure 7-4)

Use Table 7-1 to select the correct size and type tung-
sten electrode. Prepare the lungsten electrode usingthe
following guidelines. A properly prepared tungsten elec-
trode is essential in obtaining a satisfactory weld.

A. For AC or DC Electrode Positive Welding (Fig-
ure 7-3)

Ball the end of tungsten electrodes used for ac or dc
elactrode positive welding before beginning the welding
operation. Weld amperage causes the tungsten elec-
trode to form the balled end. The diameter of the end
should not exceed the diameter of the tungsten elec-
trode by more than 1-1/2 times. For example, the end of
a 1/8 in. (3.2 mm) diameter tungsten electrode should
not exceed a 3/16 in. (4.8 mm) diameter end.

AI—Z-‘I& Times
Electrode

Diameter

— 1-1/2 Times

Elecirode

Q Diameter

OJ OV
AC And DC DC Electrode
Electrode Positive Negative $-0161

Figure 7-3. Properly Prepared Tungsten
Electrodes
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B. For DC Electrode Negative Welding (Figure 7-3
And Figure 7-4)

CAUTION: HOT FLYING METAL PARTICLES
c¢an injure personnel, start fires, and damage
equipment; TUNGSTEN CONTAMINATION
can lower weld quality.

® Shape tungsten electrode only ongrinder with
proper guards in safe location wearing proper
face, hand, and body protection.

® Do notuse same wheelfor any other job orthe
tungsten will become contaminated.

Shape tungsten electrodes on a fine grit, hard abrasive
wheel used only for tungsten shaping. Grind tungsten
glectrodes so that grinding marks run lengthwise with
the electrode. These procedures reduce the possibility
of the tungsten elactrode transterring foreign matterinto
the weld and help reduce arc wander.

Grind the end of the tungsten electrode to a taperfora
distance of 2 to 2-1/2 electrode diameters in length. For
example, the ground surface for a 1/8 in. (3.2 mm) di-
ameter tungsten electrode should be 1/4t0 5/16in. (6.4
to 8.0 mm) fong.

For additional information, see your distributor for a
handbook on the Gas Tungsten Arc Welding (GTAW)
process.

TUNGSTEN PREPARATION: IDEAL

Stable Arc
Stralght Groun
= 3
(o]
Flat
{The Dla. Of This
Flat Governs
Amperage Capacity)

TUNGSTEN PREPARATION: WRONG

Radlat Ground §-0162

Figure 7-4. Tungsten Preparation



Table 7-1. Tungsten Size

Electrode Diameter Amperage Range - Polarity - Gas Type
Pure Tungsten DC-Argon Electrode DC-Argon Electrode AC-Argon Using AC-Argan Balanced
(Green Band) Negatlve/Straight Polarity | Positive/Reverse Polarity High Frequency Wave Using High Fraq.
010" Upto 15 * Upto 15 Upto 10
020" l%—20 5-20 10-20
040" 15-80 * 10-60 20-30
afalsy 70-150 10-20 50-100 30-80
3/32" 125-225 15-30 100-160 60-130
1/8" 225-360 25-40 150-210 100-180
5/32" 360-450 40-55 200-275 160-240
3e" 450-720 55-80 250-350 190-300
1/4" 720-950 80-125 325-450 250-400
2% Thorium Alloyed
Tungsten
{Red Band)
019" Upto 25 * Upto 20 Upto 16
020" ? 5-40 * 15-35 5-20
040" 25-85 * 20-80 20-60
116" 50-160 10-20 50-150 60-120
3/32" 135-235 18-30 130-250 100-180
1/8" 250-400 25-40 225-380 160-250
5/32" 400-500 40-55 300-450 200-320
316" 500-750 55-80 400-500 290-390
1/4" 750-1000 80-125 600-800 340-525
Zlrconium Alloyed
Tungsten
{Brown Band)
010 X * Up to 20 Upto 15
020" . * 15-35 5-20
.04010 - * 20'80 20'60
1,1 6" * * 50'150 60"120
3/3201 * * 1 30'250 1 00‘1 80
178" » » 225-360 16Q-250
5/32" - * 300-450 200-320
316" . * 400-550 290-390
1/4u * * 600‘800 340'525
*NOT RECOMMENDED

The figures listed are intended as a guide and are a composite of recommendations from American Welding
Society (AWS) and electrode manufacturers.

7-5. TROUBLESHOOTING (Table 7-2)

WARNING: ELECTRIC SHOCK can kill.

® Do not touch five electrical parts.

5-0009/3-88

MOVING PARTS can cause serious injury.
® Keep away from moving parts.

HOT SURFACES can cause severa butns.

® Alfow cocling period before servicing.

® Shut down unit and welding power source
(stop)and disable engine on engine driven equip-
ment).

® Disconnect input power employing lockout/
tagging procedures before inspecting, maintain-
ing, or servicing.

Lockout/tagging procedures consist of removing
plug from receptacle, padiocking line disconnect
switch in open position, removing fuses from
fuse hox, or shutting off and red-tagging circuit
breaker or other disconnecting device,

Troubleshooting to be performed only by
qualified persons.

Itis assumed that the unit was properly installed accotd-
ing to Section 4 of this manual, the operalar is familiar
with the function of controls, the high-frequency unit was
working properly, and that the trouble is not related to the
welding process.

The following table is designed to diagnose and provide
remedies for some of the troubles that may develop in
this high-frequency unit.
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Use this table in conjunction with the circuit diagram
while performing troubleshooting procedures. If the
trouble is not remedied after performing these proce-

dures, contact the nearest Factory Authorized Service

Station. In all cases of equipment malfunction, the
mantfacturer's recommendations should be strictly fol-
lowed.

Table 7-2. Troubleshooting

TROUBLE

PROBABLE CAUSE

REMEDY

Unit completely inoper-
ative; pilot light PL1
not on.

Input power cord plug not secure in
receptacle.

Secure power cord plug in receptacle.

Lack of high frequency;
difficulty in establishing
an arc.

HF/QUTPUT control switch S3 in RE-
MOTE position with no remote start

switch connected to receptacle RC1.

Place S3 in PANEL position, or connect an
optional remote start switch to RC1 (see
Sections 4-3 and 5-3).

Dissipation of high frequency from
torch cable.

Be sure that torch cable is not near any
grounded metal.

Weld cable leakage.

Check cables and torch for cracked or
deteriorated insulation or bad connections.
Repair or replace necessary parts.

Improper spark gap.

Check spark gaps C and adjust if necessary
(see Section 7-3}. :

-HIGH-FREQUENCY INTENSITY

control R4 setting too low.

Increase setting of HIGH-FREQUENCY/
INTENSITY Control (see Section 5-4).

Use of tungsten larger than recom-
mended for welding amperage.

Use proper size tungsten for welding
amperage (see Tabie 7-1). ‘

Wandering arc - poor
control of arc direction.

Use of tungsten considerably larger
than recommended.

Use proper size tungsten (see Table 7-1).

Improperly prepared tungsten.

Prepare tungsten as instructed in Section 7-4.

Tungsten electrode
oxidizing and not re-
maining bright after
conclusion of weld.

Water in torch.

Refer to torch parts list for part(s)
requiring replacement and repair torch as
necessary.

Loose gas fittings on regulator or
gas line, This will siphon oxygen into
the weid zone.

Cheack and tighten all gas fittings.

Insufficient gas flow.

increase gas flow setling.

Drafts blowing gas shield away
from tungsten.

Shield weld zone from drafts.

Insufficient high frequency.

Increase selting of HIGH-FREQUENCY
INTENSITY control R4 (see Section 5-4).
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SECTION 8 — ELECTRICAL DIAGRAMS
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Wiring Diagram No. C-130 705-B

SPLICE

Diagram 8-3. Wiring Dlagram For HF-251D-1 Models

SA(SH



TOMI

CR3

ANEN]

Zl)ve

@_ 9ALGY

PLG2

1Q=5104)¥06

[ERIETERTE)
{Z1~2UDI¥rY
{B-2HIIVEY

© ? N o
l {H3dIn-741Y0!
! / R
3]
.
THIIIR-ESIVE
) r (1-207d) ¥ET Y
mtaolel e =
]
q A ] o ;}" s Tal1IVer
b il < TE=TRALS or = AEXIR
A O A2 Temnvat |
U‘\ =
13-283191¢
(¥3JTM-ESIGIE L [CE 7 (O IC TN |
-1 T8Ity
1= 1HILIY6E
za-lﬂHiVIE

i2B8{ELECT. INY

vl
P
o
-
-
TIa ) d
a .
& 2
[w}
" §
i bl
= =)
[w] L)
e a
[+ ]
£
TO-NITD =
[IEYFTECT) ;
EEEa] A
ras (¥ ™
T {E81ve% A
T

Diagram 8-4. Wiring Dlagram For HF-251-2 Models

BLACK(ST}
BLACK (52

| 7C (WORK )

17B84R3)

{281,

3

{1Ly0v8 .

1S}y

’

SPLICE

Lt

OM-611 Page 25



SECTION 9 - CERTIFICATION FOR HIGH FREQUENCY ARC WELDING EQUIPMENT
e R

9-1. GENERAL

The following information is necessary to make a proper
installation of the high-frequency arc weiding equipment
described In this instruction manual. In order to comply
with Part 18 of the Rules and Regulations of the Federal
Communications Commission (FCC), the certificate in
the front of this manual must be filled in completely and
signed after the unit has been correctly installed. The
certificate must be kept WITH THE EQUIPMENT AT
ALL TIMES to comply with the regulation. The manufac-
turer of the equipment covered herein has conducted
approved field tests and certifies that the radiation can
be expected o be within the legal limits if the correct in-
stailation procedures, as outlined, are followed. The im-
portance of acorract installation cannot be overempha-
sized since case histories of interference due to high-fre-
quency stahilized arc welding equipment have shown
that in most cases, an inadequate installation was at
fault. Inthe event that interference with authorized FCC
services occurs, the user is required to take suitable
steps to clearthe situation. The Factory Service Depart-
ment personnel will assist the user by supplying techni-
cal information. o

Instead of complying with the installation requirements
and the cerlification of each individual installation, the
user may elect to certify the enlire plant by having a
qualified engineer make a plant radiation survey. in such
cases, these instructions could serve as a guide in mini-
mizing interference that might be caused by the high-fre-
quency arc welding equipment.

Many processes and applications of processes require
open-circuit voltages sufficient to jump from the elec-
trode to the work without making direct contact. The
maximum open-circuit voitage (OCV) of a welding
power source is not sufficient for this. In the Submerged
Arc Welding (SAW) process, granules of flux often get
between the electrode and the workpiece making star-
ing of the arc difficult at normal open-circuit voltages. A
higher voltage is also required to start and maintain a
stabie arc in processes like the Gas Tungsten Arc Weld-
ing (GTAW) process. In these cases it will take several
thousand volts to cause an electrical spark to jump this
gap between the electrode and the work, creating anin-
itial path of ionization that the arc current can follow with-
out the hazards that would be present at power fre-
quency.

In order to provide these highér voitages, it is common
practice to superimpose a high open-circuit voltage on
the output of a welding power source by using high-fre-
quency techniques. The high-frequency voitage can be

asource of interference and will be discussedinthis sec-
tion.
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9-2. DEFINITIONS

A. High-Frequency Assisted Arc Welding Power
Sources

In the arc welding process, high frequency may be used
forinitiating an arc or stabilizing the arc once itis struck,
or for both functions.

The energy from the high-frequency source must flow to
the welding electrode via a good quality, low impedance,
and well insulated connecting cable.

B. Welding Clrcuit

The welding circuit consists of all attachments con-
nected to the welding terminals.

C. Welding Terminals

Welding terminals are the terminals which provide weld-
ing power and high-frequency energy to the arc.

D. Electrode Termlinal

The electrode terminal [s tha terminal to which the slec-
trode cable or welding torch is connected.

E. Welding Torch

Adevice usedinthe Gas Tungsten Arc Welding (GTAW)
process to controi the position of the electrode, to trans-
fer current to the arc, and to direct the flow of shielding
gas.

F. Work Terminal

The work terminal is the terminal to which the welding
workpiece is connected.

G. Welding Zone

The welding zone Is the space within 50 ft. (15 m) in all
directions from the midpoint between the power source
and the welding arc {see Figure 9-6).

H. Bonding

Bondingrefers to connecting metallic objects togetherto
cause the objects to be at the same potential regardless
of any current flow between them (see Figure 9-3 and
Figure 9-4).

. Grounding (Earthing)

Depending on the practices within jurisdictions, one of
these terms is commonly used to indicate the connec-
tion, or bonding, of parts of the apparatus to the
earth.The terms may be used interchangeably.

J. Recelver

Areceiveris any device normally used for receiving elec-
tromagnetic energy and converting it to useful communi-
cations purposes.

K. Conduction

Conduction is the transmission of high-frequency en-
ergy via an electrical conductor or conducting medium.



L. High Frequency

High frequency is radio frequency energy, either con-
tinuous or pulsed, usedto start or stabilize awelding arc.

M. High-Frequency Assisted Arc Welding

High-frequency assisted arc welding refers to any of the
arc welding processes requiring high frequency.

N. Interference

Interference is the unwanted and problematic receptio
ot high-frequency energy. ‘

Q. Radiatlon

Radiation is the transmission of high-frequency energy
through space.

9-3. HIGH-FREQUENCY RADIATION

Installations using high frequency, either as an integral
part of the power source or as an accessory unit, wiil pro-

duce some high-frequency radiation. Such radiation, if.

the signal strength is sufficient at the receiving device,
can cause an inconvenience or disruption of communi-
cations or can cause malfunction in sensitive electronic
controls and systems. The four major causes of high-fre-
quency radiation are as follows:

A. Direct Radiatlon From The Power Source Or
High-Frequency Accessory Unit

Direct radiation is that radiation emanating directly from
the power source or accessory unit. Radiation from the
power line and welding power source accessories is not
considered to be direct radiation from the power source
or accessory unit.

B. Direct Radiation From The Welding Circuit

Any attachment to the output terminals of the high-fre-
quency source is capable of acting as an antenna and
radiating high-frequency energy. Attachments include
weld cables, torches, worktables, etc. Since direct radia-
tion from the welding circuit is the major source of radia-
tion, it is important to keep attachments to a minimum.

C. Conductlon And Radiation From The Power
Line

Most power lines are capable of conducting high-fre-
quency energy which may cause interference directly or
by reradiation from these power lines. Normally such ra-
diation is small when compared to that caused by radia-
tion from the weld cables.

D. Reradlation

Radiation from the welding circuit can be picked up by
ungrounded metal objects orunshielded wiringinthe im-
mediate vicinity, conducted some distance, and
reradiated. This can be atroublesome source of interfer-
ence.

9-4. LOCATION

Locate the high-frequency power source as close to the
welding process as possible. Also consider the near-
ness of a suitable ground connection when selecting a
site for the installation of the power source. ldeally, the
high-frequency power source should be located in an
area where there is a limited amount of misceilaneous
wiring (lighting, power, telephone, communications, and
other unshielded conductors) located withinthe welding
zone. Ungrounded, metallic conductors in the welding
zone can act as antennas which will pick up, conduct, or
reradiate the high-frequency energy transmitted by the
welding circuit. All miscellaneous wiring in the welding
zone should be enclosed ingrounded, rigid metalliccon-
duit, copper braid, or some other material having an
equivalent shielding efficiency, and grounded at 50 ft.
(15 m) intervals (see Figure 9-1).
Shielded Wite

I =

—

lectrode
clder
Ground At 501t.
/ {15 m) Intervais

ft. \
m

A

\ Workéamp /

/’

]

High-Frequency" « Ground .
Welding
Power Source ~ - —— e

Keep all unshleided and ungrounded S-0017

wires out of the welding zone.
Figure 9-1. Requirements To Minimize Reradia-
tion Plckup In The Vicinity Of The Welding Zone

9.5. GENERAL INSTALLATION PROCEDURES

A. Weld Cables

Keeptheweld cables as short as possible and do not ex-
ceed 25 ft. (8 m) in length. Position the cables as close
together and as close to the floor or ground plane as pos-
sible.

If the welding operation must be carried out at a point far-
therthan 25 ft. (8 m) fromthe welding power source, use
a portable high-frequency source and locate the port-
able unit within 25 ft. {8 m) of the welding electrode.

B. High-Frequency Assisted Arc Welding Power
Sources

When the high-frequency assisted arc welding power
source is in operation, all service doors and covers must
be closed, securely fastened, and adequately bondedto
ensure good contact around the entire perimeter of the
opening. Except for changes and adjustments allowed
by the manufacturer, the high-frequency assisted arc
welding power source should not be modified.

OM-611 Page 27



Place leads on floor or on Loards
and keep 34 [n, {19 mm)
to 1 in, (25 mm) apart.

High-Frequen
WQldigg Po.v?nr Soczrco

Electrode Holder

!
Electrical -
SIL‘PUI‘ Work Clamp
PPY Ground S.0018

Figure 9-2. General Rules For Welding Leads

C. Grounding (Earthing) The Weld Cables

Be sure that the enclosure of the high-frequency power
source is firmly grounded to the WORK terminal. If the
high-frequency power source is not labeled as being in-
ternally high-frequency grounded, thenthis ground must
be made by grounding the enclosure to the WORK termi-
nal with No. 12 AWG gauge or smaller wire. Connect the
ground wire to a driven ground rod or to a water pipe
which enters the earth within 10 ft. (3 m) of the high-fre-
quency power source.

D. Metal Buildings

Installation of a high-frequency power source within a
suitably bonded and grounded (earthed) metai buiiding
can be an effective means of reducing high-frequency
radiation. Wherever possible, install high-frequency
power sources in such places.

Grounded Copper

Metal Bultding
Screens

Driven Ground Rod

Metal
Paneis

Grounding
Wire /

1

Bonding Of Metal Panels 5-0019

Figure 9-3. Grounding And Bonding
Panels Of Metal Bullding
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However, when the high-frequency power source is in-
stalled within a metal building, precautions must be
taken to be sure that the buildingis properly bonded and
grounded (earthed). This can be accomplished by plac-
ing several good electrical ground rods around the pe-
riphery of the building. During the construction of a new
building of any type having metalinthe structure, be sure
that all the reinforcing and structural steel is bonded to-
gether (as by welding each piece of metal to all other ad-
jacent pieces). For metal buildings, adjacent metal pan-
als should be bolted orwelded together at frequentinter-
vals.All windows and doorways should be covered with
grounded copper screen or galvanized hardware cloth
of not more than 1/4 in. (6.4 mm) mesh,

E. Shielding Of Miscellaneous Wiring In The Weld-
ing Zene

Ungrounded, metallic conductors in the welding zone
can act as antennas which will pick up, conduct, and/or
reradiate the high-frequency energy transmitted by the
welding circuit located within or near the welding zone.
This means that all ungrounded water pipes must be
grounded, and that all lighting, power, telephone, com-
munications, and other conductors within the welding
zone must be enclosed in grounded, rigid metailic con-
duit, copper braid, or some other material having an
equivalent shielding capability {spirally wound, flexible,
metallic conduit is not suitable). Shielding of the miscel-
laneous wiring in the welding zone must be grounded at
501t. (15 m)intervals. Excellent low resistance electrical
connections must be maintained between conduit sec-
tions {see Figure 9-4),

Copper Strap

©

2 . S

§-0020

O

Figure 9-4. Bonding Method For Poor Conductors

F. Power Service

The high-frequency power source should be connected
to the line input power supply as instructed in this man-
ual. if the unit is equipped with a power cord, the supply
conductors serving the high-{frequency power source
should be completely enclosed in solid metallic conduit,
or in equivalent shielding, up to the peint of connection
with the power cord. The solid, metallic conduit, or
gquivalent shielding, should extend the entire distance
from the power entrance location in the building to the
high-frequency power source. Shielding should be elec-
trically continuous throughoeut its length and should be
connected so that good electrical contactis provided be-
tween the shield and the high-frequency power source.
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Figure 9-5. Installation Ot High-Frequency
Stabilized Arc Welding Power Source

9-8, GUIDELINES FOR INSTALLATION OF H!GH-
FREQUENCY ASSISTED ARC WELDING POWER
SOURCES .

1. Locate the equipment so that the ground wire of the
high-frequency power source ¢an be kept as short
as possible.

2. Shield the line input power leads up to the point of
connection with the enclosure of the high-frequency
power source as specified by the manufacture’s re-
quirements (see Section 9-5F).

3. Besurethatthereis good electrical contact made at
the enclosure of the high-frequency welding power
source, through the conduit, and back to the service
box. Be sure that the conduit systemis continuousto
apoint at least 50 t. (15 m) from the equipment, and
that the conduit system is one complete run within
the high-frequency zone. If rigid, metallic conduit is
not used, be sure that the shielding used has
equivalent shielding efficiency. Copper sleeving,
leadcoveredcable, orthe equivalent,is satisfactory.
Spirally wound, flexible, metallic conduit is not suit-
able.

4. Keep WORK and ELECTRODE cables as short and
straight as possible.

5. Keep weld cables to a maximum length of 25 ft. (8
m).

8. Keepweld cables as close together and as close to
the ground plane as possible.

7. Adjust spark gap setting to the minimum setting
given it this manual.

8. Secure all service and access doors before operat-
ing.

9. Visualize the welding zone as a sphere with a 50 ft.
(15 m) radius centered on a point between the
power source and the electrode hoider (see
Figure 9-6), and proceed as follows:

a. Have all unshielded power, lighting, and com-
munication wires within the welding zone
placed in grounded shields or relocated outside
the weiding zone.

b. Ground all large metallic objects, long guy
wires, or support wires within the welding zone.

¢. Besurethatthere are no external power ortele-
phone wires, which may be off the immediate
premises, within the welding zone.

High-Frequenc:
e{dlng«?’owaly
Source

-

7/  Elsctrode

~._" Hoider p—

Figure 9-6. Welding Zone

Canter Point

10. Use driven ground rods which enter the ground
10 ft. (3 m) or less from the ground connection, or
cold water pipes, as the ground for the high-fre-
quency welding power source.

11. Be sure that all ground connections are clean and
tight. :

12. ifthe high-frequency welding power source is oper-
ated within a metal building, be sure that the building
is properly grounded. '

9-7. INSTALLATION GUIDELINES CHECKLIST

All items may not be necessary or practical for each in-
stallation. Complete the necessary items to eliminate in-
terference with authorized FCC services.

1. s equipment properly located?
{See Sections 9-4, 9-5D, 9-5E, 9-6.1, and 9-6.9.)

2. Are acinput power connections properly made?
(See Sections 9-58, 9-6.2, and 9-6.3.)

3. Areweld cables and equipment properly installed?
(See Sections 9-5A, 9-6.4, 9-6.5, and 9-6.6.)

4. Are ground connections properly made?
{See Sections 9-5C, 9-6.1, 9-6.6, 9-6.11, and
g-6.12.)

5. Is equipment properly set up and adjusted?
(See Sections 9-6.7 and 9-6.8.)
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SECTION 10 — PARTS LIST
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Quantity

, : Medel
ltem Dia. Part
No. Mkgs. No. Description 115V ] 230V

Figure 10-1. Complete Assembly

1 St 028 111 SWITCH, tgIDPST20A 250V .. ... ..civvvriennirnennrnnnn 1 1
2 C1 106 601 CAPACITOR,cer.01uf 800V .. ... ... ... ccivinnivnnnnns 1 1
3 : 010 604 FITTING, hose brs bushing 1/4 NPT x5/8-18RH ............. 2 2
4 GS1 109293 VALVE, 24VDC2way 1/4 IPSport1/8orf .......... ..ottt 1
4 GS1 035 630 VALVE, 24VACBVDC 2way 1/4IPSport1/8orf . ............. 1
5 52 088 409 SWITCH,tgl2PDT15A125VAC .. ... ... i, 1 1
6 S3 089085 SWITCH,IgISPST20A125VAC ... ..ot 1 1
7 010116 GROMMET, 3/8IDx1/2mtghole ...........coivieunnnnnn, 2 2
601157 BLANK,snap-int1/2mtghole ........... ..o, 2 2
8 CR3 052964 RELAY,encil2dVDC DPDT ... .. .iiiiiiiiiiinrnnannnns 1
8 CR3 - 006393 RELAY, encl24VACDPDT ... ... ittt iie e 1
9 TDM-1 114494 TIMER,delay .....cciivniniiiiiiiiinnnniiirnareannnn. 1 1
10 RS 072561 RESISTOR,CF .25W270Kohm ..............coovvennnis, 1 1
1 CR1 059 267 RELAY,enci12VDCDPDTw/lange ...........cconvenvnn.n. 1 1
12 1T 038081 BLOCK term20A4P ... ... .. it 1
12 1T 038861 BLOCK,term20A3P ... ... 00 iiiiiiininrieiniennnnan, 1
098823 CONNECTOR,blIoCK20A . ... . it e i anaan 4 3
13 097612 BRACKET, MIQsparkgap .......coieveeevinninnnerausas 1 1
14 020623 SPARK GAP, (consistingof) .............ccoiiiiiiena.. 1 1
15 095621 - BASE ... ittt et it e 1 1
17 602023 'SCREW,capskthd10-24x3/4 ............ciiieiiivnni., 4 4
18 G *020603 POINT ittt ittt s e inenensatar e 4 4
19 020622 “HOLDER, POINt ... covtiiiiiiian e iieraneancrnnnenans 4 4
20 126416 HANCLE,chest ..... ... ... i, 1 1
126 415 CLAMP, saddle alumally #380-3 .................. ... ... 1 1
21 121316 LABEL, waming general precautionary .. .............ov.... 1 1
22 +129366 WRAPPER ... .. it ittt ittt e 1 1
23 010853 FASTENER,ScrewNo.2 ... .....iiiiiiiiiiiiirerennnn. 2 2
010855 RETAINER, SCraw NO. 2 ... ..ivterreriinnnnneeannnnnn. 3 3
24 097712 STRIPINsSUlator . ... . oottt it i iar e, 1 1
25 078034 FASTENER,sCrew 73610 ......ovivvr it raiiiniennnennnn, 1 1
26 c4 080 834 CAPACITOR, cer.01uf1000VDC ......... ... covveiiinn.. 1 1
27 C3,14 031630 CAPACITOR, elcttt22uf50VDC . .............civiininin.. 2
27 C3 031630 CAPACITOR, elctt 22uf50VDC ... ... .ot 1
28 000527 BLANK, snap-innyl 875mighole ............. ... iiaal.. 1 1
29 PLG3 023618 CORDSET, 118V169a3/C ... .cvvvneviiiiiniinannnen 1
29 PLG3 023625 CORDSET, 230V16gad/ic............. e 1
30 115104 CONNECTOR, clampcable t/2inch .........covviviina.L, 1 1
31 SR1,3 035 704 RECTIFIER, integrated 30A 600V ......... ..., 2
31 SR1 035704 RECTIFIER, integrated30A 600V ....... ...l 1
32 R3 030601 RESISTOR,WWadj25W1Kohm...............covvvinn.. 1 1
33 133845 STRIPmMtg-HFcoll ... i 2 2
34 126 888 TUBING, tbrwulc 250D x.3120D .........c0vvivnnennnnn. 1 1
35 T2 126901 COIL HFcoupling ... ivuiirn ettt iinann 1 1
36 R2 030603 RESISTOR, WWixd 1OW 10Kohm ..........cvvvnvennnn., 1 1
37 (013 106935 CAPACITOR, poly film10uf 250V .............ciivan.. 1 1
38 T3 036135 TRANSFORMER, control 115-24VAC ............cocvvu, 1
38 T3 099 002 TRANSFORMER, controf 75 VA230V ...........covvnvnan.s. 1
39 PLG2 131059 HOUSING PLUG & SOCKETS, (consistingof) ............... 1 1
114656 < TERMINAL, male 1 pini8-24wire ................. .. ..., 6 6
40 c2 096 761 CAPACITOR, mica .002uf 10000V . ...........ccoivinenvn. 1 1
41 T 074398 TRANSFORMER, highvoltage 115V ....................... 1
41 T1 098 966 TRANSFORMER, highvoltage 230V .................ovin.. 1
42 ELEC 099 255 TERMINAL, power output neutral (consistingofy .............. 2 2
43  WORK 039 047 TERMINAL, power output red (consistingof) ................. 1 1
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_Quantty _

ltem  Dia. Part : Model
No. Mkgs. No. Dascription 115V |_230V

Figure 10-1. Complete Assembly {(Continued)

44 601978 -SCREW,caphexhd1/2x1-1/2..... ... .., 1 1
45 039040 -TERMINALBOARD,neutral ...............cvvvenvinennn. 1 1
45 039049 -TERMINALBOARD,red .........civvviiiiininrnnnennnn. 1 1
46 601880 -NUT, hex-jam1/2-13 ... ..ottt iiiiiieinnnn 1 1
47 039044 -BUSBAR ... ... i it e i e 1 1
48 601879 - NUT, hex-full1/2-13 ...... e 1 1
49 R1 083784 RESISTOR, WWixd 100W10o0hm ...........covevnnniint, 1 1
50 +131007 CASE ... . i e e 1 1
128 230 LABEL, warning electri¢ shock etc (onrearcase) ............. 1 1
105368 FOOT, CaS8 .....cvviierneriinnrninarasineanannanonecns 2 2
51 C13 087209 CAPACITOR, cer .003uf2000V ........ ..o 1 1
52 RCH 109769 RECEPTACLE, 14skt 97-4102A-20-278 ...........civvuninn 1 1
109766 PLUG, 14 pin 97-4106A-20-27P
109970 TERMINAL, male 1 pin sz 45 16-22w
039 734 CLAMP, cable AN-3057-12
53 Cs-10 044 176 CAPACITOR, car O1uf1000VDC ... ... ... i 5 5
54 NAMEPLATE, (order by model & serdalnumber) .............. 1 1
55 097922 KNOB,Indicator ..........ccuiniiiiiiniiierrnnnneanns 1 1
56 PLA 027645 LIGHT, indicatorredlens125VAC .............coivininnt, 1
- 58 PL1 099 001 LIGHT, indicatorredlens250VAC ............ ... ccoviin... 1
57 010357 NUT,speedNo.2clipon ... ... iiiiiaeana, 3 3
58 R4 605828 RHEOSTAT, WW50W150hm ........... ..o civiviann.t, 1 1
59 CR2 116592 RELAY, encli24VDC 3PDT ... ... e 1
59 CR2 049 181 RELAY,encl24VACAPDT .. ... it ii i iiiin ey 1
130 338 CABLE, interconnecting (consistingof) ............... ... ... 1 1
PLG4 111 122 - HOUSING PLUG & PINS, (consistingof) ................... 1 1
109770 --TERMINAL, male1pinsz4516-22w . ................... 14 14
116964 -CLAMP, cable 97-3057-1012 ... ... ..ot iiiiennennn, 1 1
052246 -CABLE,pwrNo.20ga5S/clorderbyft) ..................... Bit Bft
115104 -CONNECTOR,clampcable 500 ............... ... ... ... 1 1
RC2 115093 - HOUSING PLUG & SOCKETS, (consistingof} .............. 1 1
113746 --TERMINAL, female 1skt18-24w ................ .. ... .. 6 6

*Recommended Spare Parts.
+When ordering a component originally displaying a precautionary label, the label should aiso be ordered.
BE SURE TO PROVIDE MODEL AND SERIAL NUMBER WHEN ORDERING REPLACEMENT PARTS.
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