NA-3ANDNA-4 IM278-D
AUTOMATIC WELDING SYSTEMS ™

Safety Depends on You
Lincoln arc welding and cutting
equipment is designed and built
with safety in mind. However, your
overall safety can be increased by
proper installation ... and thought-
ful operation on your part. DO
NOT INSTALL, OPERATE OR
REPAIR THIS EQUIPMENT
WITHOUT READING THIS
MANUAL AND THE SAFETY
PRECAUTIONS CONTAINED
THROUGHOUT. And, most
importantly, think before you act
and be careful.

MODELS
NA-3N
NA-3NF
NA-3S
NA3SF
NA-4

RETURN TO MAIN MENU

SHIPPING DAMAGE CLAIMS:

When this equipment is shipped, title passes to pur-
chaser upon receipt by carrier. Consequently, claims
for material damage in shipment must be made by the
purchaser against the transportation company at the
time the shipment is received.

OPERATOR’S MANUAL
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i SAFETY i

A WARNNG

/A CALIFORNIA PROPOSITION 65 WARNINGS A\

Diesel engine exhaust and some of its constituents
are known to the State of California to cause can-
cer, birth defects, and other reproductive harm.

The engine exhaust from this product contains
chemicals known to the State of California to cause
cancer, birth defects, or other reproductive harm.

The Above For Diesel Engines The Above For Gasoline Engines

ARC WELDING CAN BE HAZARDOUS. PROTECT YOURSELF AND OTHERS FROM POSSIBLE SERIOUS INJURY OR DEATH.
KEEP CHILDREN AWAY. PACEMAKER WEARERS SHOULD CONSULT WITH THEIR DOCTOR BEFORE OPERATING.

Read and understand the following safety highlights. For additional safety information, it is strongly recommended that you
purchase a copy of “Safety in Welding & Cutting - ANSI Standard Z49.1” from the American Welding Society, P.O. Box
351040, Miami, Florida 33135 or CSA Standard W117.2-1974. A Free copy of “Arc Welding Safety” booklet E205 is available
from the Lincoln Electric Company, 22801 St. Clair Avenue, Cleveland, Ohio 44117-1199.

BE SURE THAT ALL INSTALLATION, OPERATION, MAINTENANCE AND REPAIR PROCEDURES ARE
PERFORMED ONLY BY QUALIFIED INDIVIDUALS.

& FOR ENGINE

powered equipment.

1.h. To avoid scalding, do not remove the
radiator pressure cap when the engine is

hot.
1.a. Turn the engine off before troubleshooting and maintenance
work unless the maintenance work requires it to be running.
1.b. Operate engines in open, well-ventilated
a areas or vent the engine exhaust fumes
outdoors.
0 @ ELECTRIC AND
MAGNETIC FIELDS

may be dangerous

1.c. Do not add the fuel near an open flame
welding arc or when the engine is running.
Stop the engine and allow it to cool before
refueling to prevent spilled fuel from vaporiz-
ing on contact with hot engine parts and
igniting. Do not spill fuel when filling tank. If
fuel is spilled, wipe it up and do not start
engine until fumes have been eliminated. 2p

2.a. Electric current flowing through any conductor causes
localized Electric and Magnetic Fields (EMF). Welding
current creates EMF fields around welding cables and
welding machines

. EMF fields may interfere with some pacemakers, and
welders having a pacemaker should consult their physician

1.d. Keep all equipment safety guards, covers and devices in before welding.

position and in good repair.Keep hands, hair, clothing and
tools away from V-belts, gears, fans and all other moving oc

) : . : . Exposure to EMF fields in welding may have other health
parts when starting, operating or repairing equipment.

effects which are now not known.

2.d. All welders should use the following procedures in order to

1.e. In some cases it may be necessary to remove safety L : . =
minimize exposure to EMF fields from the welding circuit:

guards to perform required maintenance. Remove
guards only when necessary and replace them when the
maintenance requiring their removal is complete.
Always use the greatest care when working near moving
parts.

2.d.1. Route the electrode and work cables together - Secure
them with tape when possible.

2.d.2. Never coil the electrode lead around your body.
1.f. Do not put your hands near the engine fan.
o Do not attempt to override the governor or 2.d.3. Do not place your body between the electrode and
idler by pushing on the throttle control rods work cables. If the electrode cable is on your right

while the engine is running. side, the work cable should also be on your right side.

\\\

2.d.4. Connect the work cable to the workpiece as close as
possible to the area being welded.

1.g9. To prevent accidentally starting gasoline engines while 2.d.5. Do not work next to welding power source.
turning the engine or welding generator during maintenance

work, disconnect the spark plug wires, distributor cap or
magneto wire as appropriate.
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SAFETY i

3.f.

3.

3.b.

3.d.

3.9.

3.h.

e ELECTRIC SHOCK can
kill.

3.a. The electrode and work (or ground) circuits
are electrically “hot” when the welder is on.
Do not touch these “hot” parts with your bare
skin or wet clothing. Wear dry, hole-free
gloves to insulate hands.

Insulate yourself from work and ground using dry insulation.
Make certain the insulation is large enough to cover your full
area of physical contact with work and ground.

In addition to the normal safety precautions, if welding
must be performed under electrically hazardous
conditions (in damp locations or while wearing wet
clothing; on metal structures such as floors, gratings or
scaffolds; when in cramped positions such as sitting,
kneeling or lying, if there is a high risk of unavoidable or
accidental contact with the workpiece or ground) use
the following equipment:

- Semiautomatic DC Constant Voltage (Wire) Welder.

* DC Manual (Stick) Welder.

+ AC Welder with Reduced Voltage Control.

. In semiautomatic or automatic wire welding, the electrode,

electrode reel, welding head, nozzle or semiautomatic
welding gun are also electrically “hot”.

Always be sure the work cable makes a good electrical
connection with the metal being welded. The connection
should be as close as possible to the area being welded.

. Ground the work or metal to be welded to a good electrical

(earth) ground.

Maintain the electrode holder, work clamp, welding cable and
welding machine in good, safe operating condition. Replace
damaged insulation.

Never dip the electrode in water for cooling.

Never simultaneously touch electrically “hot” parts of
electrode holders connected to two welders because voltage
between the two can be the total of the open circuit voltage
of both welders.

When working above floor level, use a safety belt to protect
yourself from a fall should you get a shock.

Also see Items 6.c. and 8.

ARC RAYS can burn.

4.a. Use a shield with the proper filter and cover
plates to protect your eyes from sparks and
the rays of the arc when welding or observing
open arc welding. Headshield and filter lens
should conform to ANSI Z87. | standards.

[
W

4.b. Use suitable clothing made from durable flame-resistant
material to protect your skin and that of your helpers from
the arc rays.

4.c. Protect other nearby personnel with suitable, non-flammable
screening and/or warn them not to watch the arc nor expose
themselves to the arc rays or to hot spatter or metal.

FUMES AND GASES
can be dangerous.

9
:'Q 0 5.a. Welding may produce fumes and gases
= hazardous to health. Avoid breathing these
fumes and gases. When welding, keep

your head out of the fume. Use enough

ventilation and/or exhaust at the arc to keep

fumes and gases away from the breathing zone. When
welding with electrodes which require special
ventilation such as stainless or hard facing (see
instructions on container or MSDS) or on lead or
cadmium plated steel and other metals or coatings
which produce highly toxic fumes, keep exposure as
low as possible and below Threshold Limit Values (TLV)
using local exhaust or mechanical ventilation. In
confined spaces or in some circumstances, outdoors, a
respirator may be required. Additional precautions are
also required when welding on galvanized steel.

5. b. The operation of welding fume control equipment is affected
by various factors including proper use and positioning of
the equipment, maintenance of the equipment and the spe-
cific welding procedure and application involved. Worker
exposure level should be checked upon installation and
periodically thereafter to be certain it is within applicable
OSHA PEL and ACGIH TLV limits.

5.c. Do not weld in locations near chlorinated hydrocarbon vapors
coming from degreasing, cleaning or spraying operations.
The heat and rays of the arc can react with solvent vapors to
form phosgene, a highly toxic gas, and other irritating prod-
ucts.

5.d. Shielding gases used for arc welding can displace air and
cause injury or death. Always use enough ventilation,
especially in confined areas, to insure breathing air is safe.

5.e. Read and understand the manufacturer’s instructions for this
equipment and the consumables to be used, including the
material safety data sheet (MSDS) and follow your
employer’s safety practices. MSDS forms are available from
your welding distributor or from the manufacturer.

5.f. Also see item 1.b.
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SAFETY i

6.b.

6.d.

6.f.

6.9.

6.h.

6.1.

6..

N\.7= WELDING and CUTTING
“— SPARKS can
cause fire or explosion.

6.a. Remove fire hazards from the welding area.
If this is not possible, cover them to prevent
the welding sparks from starting a fire.

Remember that welding sparks and hot
materials from welding can easily go through small cracks
and openings to adjacent areas. Avoid welding near
hydraulic lines. Have a fire extinguisher readily available.

Where compressed gases are to be used at the job site,
special precautions should be used to prevent hazardous
situations. Refer to “Safety in Welding and Cutting” (ANSI
Standard Z49.1) and the operating information for the
equipment being used.

. When not welding, make certain no part of the electrode

circuit is touching the work or ground. Accidental contact
can cause overheating and create a fire hazard.

Do not heat, cut or weld tanks, drums or containers until the
proper steps have been taken to insure that such procedures
will not cause flammable or toxic vapors from substances
inside. They can cause an explosion even though they have
been “cleaned”. For information, purchase “Recommended
Safe Practices for the Preparation for Welding and Cutting of
Containers and Piping That Have Held Hazardous
Substances”, AWS F4.1 from the American Welding Society
(see address above).

. Vent hollow castings or containers before heating, cutting or

welding. They may explode.

Sparks and spatter are thrown from the welding arc. Wear oil
free protective garments such as leather gloves, heavy shirt,
cuffless trousers, high shoes and a cap over your hair. Wear
ear plugs when welding out of position or in confined places.
Always wear safety glasses with side shields when in a
welding area.

Connect the work cable to the work as close to the welding
area as practical. Work cables connected to the building
framework or other locations away from the welding area
increase the possibility of the welding current passing
through lifting chains, crane cables or other alternate cir-
cuits. This can create fire hazards or overheat lifting chains
or cables until they fail.

Also see item 1.c.

Read and follow NFPA 51B “ Standard for Fire Prevention
During Welding, Cutting and Other Hot Work”, available
from NFPA, 1 Batterymarch Park,PO box 9101, Quincy, Ma
022690-9101.

Do not use a welding power source for pipe thawing.

-al CYLINDER may explode
==#-. if damaged.

7.a.Use only compressed gas cylinders
containing the correct shielding gas for the
process used and properly operating
regulators designed for the gas and
pressure used. All hoses, fittings, etc. should be suitable for
the application and maintained in good condition.

7.b. Always keep cylinders in an upright position securely
chained to an undercarriage or fixed support.

7.c. Cylinders should be located:
-Away from areas where they may be struck or subjected to
physical damage.

- A safe distance from arc welding or cutting operations and
any other source of heat, sparks, or flame.

7.d. Never allow the electrode, electrode holder or any other
electrically “hot” parts to touch a cylinder.

7.e. Keep your head and face away from the cylinder valve outlet
when opening the cylinder valve.

7.f. Valve protection caps should always be in place and hand
tight except when the cylinder is in use or connected for
use.

7.9. Read and follow the instructions on compressed gas
cylinders, associated equipment, and CGA publication P-I,
“Precautions for Safe Handling of Compressed Gases in
Cylinders,” available from the Compressed Gas Association
1235 Jefferson Davis Highway, Arlington, VA 22202.

&\‘.

FOR ELECTRICALLY
powered equipment.

8.a. Turn off input power using the disconnect
switch at the fuse box before working on
the equipment.

8.b. Install equipment in accordance with the U.S. National
Electrical Code, all local codes and the manufacturer’s
recommendations.

8.c. Ground the equipment in accordance with the U.S. National
Electrical Code and the manufacturer’s recommendations.

Jan, 07

LINCOLN D



W SAFETY v

PRECAUTIONS DE SURETE

Pour votre propre protection lire et observer toutes les instructions
et les précautions de sireté specifiques qui parraissent dans ce
manuel aussi bien que les précautions de slreté générales suiv-
antes:

Sireté Pour Soudage A L’Arc
1. Protegez-vous contre la secousse électrique:

a. Les circuits a I'électrode et a la piéce sont sous tension
quand la machine a souder est en marche. Eviter toujours
tout contact entre les parties sous tension et la peau nue
ou les vétements mouillés. Porter des gants secs et sans
trous pour isoler les mains.

b. Faire trés attention de bien s’isoler de la masse quand on
soude dans des endroits humides, ou sur un plancher
metallique ou des grilles metalliques, principalement dans
les positions assis ou couché pour lesquelles une grande
partie du corps peut étre en contact avec la masse.

c. Maintenir le porte-électrode, la pince de masse, le cable
de soudage et la machine a souder en bon et sir état
defonctionnement.

d.Ne jamais plonger le porte-électrode dans I'eau pour le
refroidir.

e. Ne jamais toucher simultanément les parties sous tension
des porte-électrodes connectés a deux machines a souder
parce que la tension entre les deux pinces peut étre le
total de la tension a vide des deux machines.

f. Si on utilise la machine a souder comme une source de
courant pour soudage semi-automatique, ces precautions
pour le porte-électrode s’applicuent aussi au pistolet de
soudage.

2. Dans le cas de travail au dessus du niveau du sol, se protéger
contre les chutes dans le cas ou on recoit un choc. Ne jamais
enrouler le cable-électrode autour de n’importe quelle partie
du corps.

3. Un coup d’arc peut étre plus sévére qu’un coup de soliel,
donc:

a. Utiliser un bon masque avec un verre filtrant approprié
ainsi gqu’un verre blanc afin de se protéger les yeux du ray-
onnement de I'arc et des projections quand on soude ou
quand on regarde l'arc.

b. Porter des vétements convenables afin de protéger la
peau de soudeur et des aides contre le rayonnement de
larc.

c. Protéger I'autre personnel travaillant a proximité au
soudage a I'aide d’écrans appropriés et non-inflammables.

4. Des gouttes de laitier en fusion sont émises de I'arc de
soudage. Se protéger avec des vétements de protection libres
de I'huile, tels que les gants en cuir, chemise épaisse, pan-
talons sans revers, et chaussures montantes.

5. Toujours porter des lunettes de sécurité dans la zone de
soudage. Utiliser des lunettes avec écrans lateraux dans les
zones ou I'on pique le laitier.

6. Eloigner les matériaux inflammables ou les recouvrir afin de
prévenir tout risque d’'incendie di aux étincelles.

7. Quand on ne soude pas, poser la pince a une endroit isolé de
la masse. Un court-circuit accidental peut provoquer un
échauffement et un risque d’incendie.

8. S’assurer que la masse est connectée le plus prés possible
de la zone de travail qu'il est pratique de le faire. Si on place
la masse sur la charpente de la construction ou d’autres
endroits éloignés de la zone de travail, on augmente le risque
de voir passer le courant de soudage par les chaines de lev-
age, cables de grue, ou autres circuits. Cela peut provoquer
des risques d’incendie ou d’echauffement des chaines et des
cables jusqu’a ce qu'ils se rompent.

9. Assurer une ventilation suffisante dans la zone de soudage.
Ceci est particuliérement important pour le soudage de toles
galvanisées plombées, ou cadmiées ou tout autre métal qui
produit des fumeés toxiques.

10. Ne pas souder en présence de vapeurs de chlore provenant
d’opérations de dégraissage, nettoyage ou pistolage. La
chaleur ou les rayons de I'arc peuvent réagir avec les vapeurs
du solvant pour produire du phosgéne (gas fortement toxique)
ou autres produits irritants.

11. Pour obtenir de plus amples renseignements sur la slreté,
voir le code “Code for safety in welding and cutting” CSA
Standard W 117.2-1974.

PRECAUTIONS DE SURETE POUR
LES MACHINES A SOUDER A
TRANSFORMATEUR ET A
REDRESSEUR

1. Relier a la terre le chassis du poste conformement au code de
I’électricité et aux recommendations du fabricant. Le dispositif
de montage ou la piece a souder doit étre branché a une
bonne mise a la terre.

2. Autant que possible, I'installation et I'entretien du poste seront
effectués par un électricien qualifié.

3. Avant de faires des travaux a l'interieur de poste, la debranch-
er a l'interrupteur a la boite de fusibles.

4. Garder tous les couvercles et dispositifs de sdreté a leur
place.

Mar. ‘93

LINCOLN D



\'J \'J

for selecting a QUALITY product by Lincoln Electric. We want you
%u to take pride in operating this Lincoln Electric Company product

== as much pride as we have in bringing this product to you!

CUSTOMER ASSISTANCE POLICY

The business of The Lincoln Electric Company is manufacturing and selling high quality welding equipment, consumables, and cutting equip-
ment. Our challenge is to meet the needs of our customers and to exceed their expectations. On occasion, purchasers may ask Lincoln
Electric for advice or information about their use of our products. We respond to our customers based on the best information in our posses-
sion at that time. Lincoln Electric is not in a position to warrant or guarantee such advice, and assumes no liability, with respect to such infor-
mation or advice. We expressly disclaim any warranty of any kind, including any warranty of fitness for any customer’s particular purpose,
with respect to such information or advice. As a matter of practical consideration, we also cannot assume any responsibility for updating or
correcting any such information or advice once it has been given, nor does the provision of information or advice create, expand or alter any
warranty with respect to the sale of our products.

Lincoln Electric is a responsive manufacturer, but the selection and use of specific products sold by Lincoln Electric is solely within the control
of, and remains the sole responsibility of the customer. Many variables beyond the control of Lincoln Electric affect the results obtained in
applying these types of fabrication methods and service requirements.

Subject to Change — This information is accurate to the best of our knowledge at the time of printing. Please refer to www.lincolnelectric.com
for any updated information.

Please Examine Carton and Equipment For Damage Immediately
When this equipment is shipped, title passes to the purchaser upon receipt by the carrier. Consequently, Claims
for material damaged in shipment must be made by the purchaser against the transportation company at the
time the shipment is received.

Please record your equipment identification information below for future reference. This information can be
found on your machine nameplate.

Product

Model Number

Code Number or Date Code

Serial Number

Date Purchased

Where Purchased

Whenever you request replacement parts or information on this equipment, always supply the information you
have recorded above. The code number is especially important when identifying the correct replacement parts.

On-Line Product Registration
- Register your machine with Lincoln Electric either via fax or over the Internet.
+ For faxing: Complete the form on the back of the warranty statement included in the literature packet
accompanying this machine and fax the form per the instructions printed on it.
+ For On-Line Registration: Go to our WEB SITE at www.lincolnelectric.com. Choose “Quick Links” and then
“Product Registration”. Please complete the form and submit your registration.

Read this Operators Manual completely before attempting to use this equipment. Save this manual and keep it
handy for quick reference. Pay particular attention to the safety instructions we have provided for your protection.
The level of seriousness to be applied to each is explained below:

A WARNING

This statement appears where the information must be followed exactly to avoid serious personal injury or loss of life.

A CAUTION

This statement appears where the information must be followed to avoid minor personal injury or damage to this equipment.




The Lincoln Electric Company
Cleveland, Ohio 44117-1199

Sec. L1 — Index

Installation Instructions

Index

Sec.1.2.2 Mechanical Installation
Sec.L226 Submerged Arc Contact Assemblies — K231, K226, K233
Sec.L22.7 K148 Contact Nozzle and K149 Linc-Fill™ Long Stickout Extension
Sec.L2.2.11 K29 Vertical Head Adjuster
Sec.L2.2.12 K96 Horizontal Head Adjuster
Sec.L2.3 Electrical Installation
Sec.1L2.34 Connection Diagrams
Sec.L2.3.5 Connection of NA-3 (All) to Non-Lincoln (Not included in Sec. L2.3.4) Power Sources
Sec.L2.5 Special Mechanical Installation
Sec.L2.5.3 K129 Submerged Arc Small Wire Twinarc®
Sec.L2.53 K225 Submerged Arc Twinarc® Kit
Sec.L2.5.3 K239 Twinarc® Kit for Innershield® Electrodes
Sec.1.2.54 K218 Horizontal Fillet/Lap Attachment
Sec.L2.5.5 K281 Solid Wire Straightener for Tiny Twinarc®
Sec.12.5.6 K278 Spreadarc™
Sec.L2.5.7 K386 Narrow Gap Deep Groove Nozzle
Sec.1L2.5.8 K391 High Capacity Submerged Arc Nozzle
Sec.L2.59 K405 Automatic Innershield® Nozzle
Sec.L2.5.10-A Speed-Feed® Drums
Sec.L2.5.10-B Speed-Feed Reels
Sec. L2.7 Optional Features Installation
Sec.L2.7.1 Contact Assemblies
Sec.L2.7.2 Twinarc Installations
Sec.L2.7.3 K218 Horizontal Fillet/Lap Attachment
Sec.L2.74 K29 Vertical Lift Adjuster
Sec.L2.7.5 K96 Horizontal Adjuster
Sec.L2.7.7 K219 Flux Hopper Kit
Sec.L2.7.8 K223 Solenoid Kit
Sec.L2.79 K221 Start Controls P.C. Board
Sec. L2.7.10 K245 Crater Controls P.C. Board
Sec.L2.7.11 K237 Linc-Fill Starting Relay
Sec.1L2.7.12 K224 Solid State Remote Field Control
Sec.L2.7.13 K238 High Frequency Unit
Sec.L2.7.14 K263 DC Electronic Voltmeter
Sec.L2.7.15 K299 Wire Reel Assembly
Sec.L2.7.16 K310 Flux Screen
Sec.L2.7.17 K58 Magnetic Separator
Sec.1.2.7.18 Wire Size Conversion Kits — Gun Cable Adapters
Operating Instructions
Sec. L.3.2 Routine Equipment Operation
Sec.L3.2.1 Operators Instructions
Sec.L.3.2.2 Loading the 50-60 Lb. (23-27 Kg) Reel
Sec.L.3.2.3 Head Position Adjustments
Sec.L3.24 Controls and Their Functions
Sec.L3.3 Setup Instructions
Sec.L33.1 Submerged Arc and Open Arc Welding with DC Constant Voltage (CV) Power Sources Only
Sec.L33.2 Submerged Arc Welding with DC or AC Constant Current (CC)® Power Sources Only
Sec.L3.34 Special Considerations for Line-Fill Welding
Sec.L3.4 Starting and Stopping Sequences
Sec.134.1 Available Starting Sequences
Sec.L34.2 Setting Travel Starting and Stopping

90No

® Note: Formerly Variable Voltage (VV).

November 1990



Index The Lincoln Electric Company
Cleveland, Ohio 44117-1199

Maintenance Instructions

Sec. 162 Mechanical Maintenance
Sec. L6.2.1 Wire Drive Gear Box
Sec.1L6.2.2 Changing Wire Feed Gear Ratios
Sec.L6.2.3 Wire Drive Mechanism
Sec. L6.2.5 Wire Straighteners

Sec.L6.3 Electrical Maintenance
Sec. 1.6.3.1 Control Box
Sec.1L6.3.2 Circuit Protection

Sec. L64 Optional Feature Maintenance
Sec.1.6.4.1 Contact Assemblies
Sec.L6.4.2 Wire Reel Mounting for 50 or 60 Lb. (23 or 27 Kg) Coils
Sec. L6.4.4 Travel Carriage
Sec. L6.4.5 Carriage Gear Box Disassembly
Sec. L6.4.6 Vertical Lift Adjuster
Sec. L6.4.7 Horizontal Adjuster

Parts List ~— At Back of Manual
Wiring Diagrams and Dimension Drawings — At Back of Manual



The Lincoln Electric Company Assembly and Installation

Cleveland, Ohio 44117-1199
SEC. L2.2 — MECHANICAL INSTALLATION

Sec. L2.2.1-N
Available Models
MODEL: NA-3N
REEL MOUNTING SHAFT
with brake assembly (optional) RE%%H;\:EESX%EQ:SURC&

HEAD MOUNTING PARTS
- with insulation and hardware

LELECTYRIC
i DY
e UNCOLNWELD'

WIRE REEL

WIRE STRAIGHTENER
for 50& 60 # for cored wire (or
(28 and 27 Kg) spring guide for

.035-1/16" (0.9-1.6

Coils (optional)
mm) solid wire.)

CROSS SEAM
ADJUSTER

CONTROL BOX

4' (1.2 m) CABLE
drive motor to control box

4'(1.2 m) ELECTRODE CABLE
{two 4/0) contact assembly
to control box

CONTACT
ASSEMBLY

/ (optional)

MODEL: NA-3NF
(For Machinery and Fixture Builders)

Required Power Source: DC Constant Voltage
Identical to the NA-3N except the following parts are not included:
Head Mounting Parts

4’ (1.2 m) Electrode Cable
Cross Seam Adjuster

November 1990
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Assembly and Installation

Sec.L2.2.1-S
Available Models

The Lincoln Electric Company
Cleveland, Ohio 44117-1199

WIRE REEL
for 50 & 60 Lb.
(23 & 27 Kg) Coils

4’ (1.2 m) CABLE
drive motor to
control box

CONTROL BOX

4'(1.2m)

CORD
flux hopper to
control box

REEL MOUNTING SHAFT
with brake assembly

Lincoin
i ~ ELECTRIC
gy, | LINCOLNWELD'
P
i

HEAD MOUNTING PARTS
with insulation and hardware ~ WIRE STRAIGHTENER

MODEL: NA-3S

Required Power Source:
DC Constant Current or
DC Constant Voltage.

for 5/64" (2.0 mm) and larger
solid wire

FLUX HOPPER
with electric
flux valve

CROSS SEAM
ADJUSTER

CONTACT ASSEMBLY

(For Machinery and Fixture
Builders)

Required Power Source:
DC Constant Current 0. DC
Constant Voltage

Identical to the NA-3S except the
following parts are not included:

Head Mounting Parts

4’ (1.2 m) Electrode Cable

Cross Seam Adjuster

Flux Hopper and Pointer
Assembly

(optional)
4' (1.2 m) ELECTRODE CABLE
[two 4/0 (107 mm?)] contact assembly
to control box
MODEL: NA-3SF MODEL: NA-4 MODEL: NA-4F

Required Power Source:
AC Constant Current

Identical to the NA-3S except for
the control and wiring differ-
ences required for operation with
the AC power source.

Required Power Source:
AC Constant Current

Identical to the NA-4 except the
following parts are not included:
Flux Hopper with Automatic
Valve
Cross Seam Adjuster
Head Mounting Parts
Electrode Cable from Control
to Wire Contact Assembly

November 1990



The Lincoln Electric Company
Cleveland, Ohio 44117-1199

Installation

MECHANICAL INSTALLATION — CONT’D

Sec.1.2.22
Head Installation

CAUTION: A common mistake when installing these
automatic wire feeders is to allow an electrically conduc-
tive path between the welding head and ground. This can
happen accidentally and unknowingly, as for example if
a piece of wire or an extra metal washer forms a
“bridge” across an insulator or if something gets bent
and touches something it should not touch. If this occurs
the wire may not inch down. Ancther common occur-
rence is for leads #67 or #21 to be misconnected (or bro-
ken). In this case the wire will inch up (back up) when
the start button is pushed.

To avoid these situations, be sure to use ALL insulators
provided. After installation, test per table below and
obtain indicated resistances. If the test results are differ-
ent than the expected resistances consult the
Troubleshooting Guide in the appropriate IM manual.
Before consulting the manual first examine the installed
wirefeeders to see if there is some conducting path
between the head and the work fixture.

Lead #67 Zero or less than | Electrode wire must
(#667 in NA-5 1 ohm be in contact with
Control Box) to assembly tip
Electrode Wire

Lead #21 Zero or less than | Polarity switches
(#621 in NA-S 1 ohm must be in
Control Box) to the correct position

work piece

Lead #67 Greater than | Before testing using
(#667 in NA-5 15K ohms a 3/4” wrench
Control Box) to disconnect the

Lead #21 Greater than welding cable(s)
(#621 in NA-S 1K ohms from the contact

Control Box) (NA-3, 4, LT-7) assembly

A. GENERAL REQUIREMENTS (All Models)

Mountings and Fixtures — Design the installation with
the adjustability required by the welding application.
Include sufficient clearance for the head adjustments
described in Sec. L3.2.3.

For best arc striking, use a rigid mounting which prevents
the head from moving when the electrode strikes the work.

Insulation — The head and electrode are electrically “hot”
when welding. They must be insulated from ground.

B. SPECIFIC REQUIREMENTS FOR NA-3N, NA-3S,
NA-4 AND NA-5

Head mounting hardware and insulation is shipped with
these heads. If installing an optional vertical lift adjuster or
horizontal adjuster, see Sec. 1.2.2.11 or Sec. L2.2.12 respec-
tively. To mount heads on the standard travel carriage, see
Sec. 1.2.2.4. To mount heads on a separate fixture, provide
the mounting holes specified in the dimension print.
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C. SPECIFIC REQUIREMENTS FOR THE NA-3NF
AND NA-3SF, NA-5NF AND NA-5SF

These models do not include the head mounting parts and
cannot be installed on the standard travel carriage. Design
the head mounting and insulation parts to fit the fixture.

During 1996 a “Made to Order” K690-1F 95/1 NA-3SF
Head (Code 10215) was established equipped for 3/32 Tiny
Twinarc with the following parts replacing unneeded parts

of the present K209B Head:
L5761 Tiny Twinarc Straightener (K281)
S14904 (2) Outer Drive Roll (3/32)
S$14905 Center Drive Roll (3/32)
T12146-1 Drive Roll Spacer
M8776-6 Drive Roll Key
S13165 Idle Roll Assembly

S$13162-5/64 Outgoing Guide Tube (1/16 thru 3/32)
M11609 Tiny Twinarc Nozzle with:

(2) T12507-5/64 Guide Tube

(2) T14050-3/32 Contact Tip

S15954 Tip Holder Assembly

D. WIRE FEED MECHANISM

All heads are shipped with the wire feed speed gear box
ratio specified for the model ordered. To change the gear
box ratio, see Sec. L6.2.2.

All heads are shipped ready to feed the wire sizes specified
on the order. Feeding other sizes may require changing
drive rolls and guide tubes (see Parts List P-100-D &
P-100-D.1).

Adjust the idle roll pressure adjustment screw for the wire
diameter to be used in production. As shown on the indica-
tor, there are two settings —
.035-3/32" and .120-7/32"
(equal to 0.9-2.4 mm and
3.0-5.6 mm). Make this
adjustment only with the
appropriate wire size
between the drive and idle
rolls. On some cored or soft
electrodes it may be neces-
sary to set for a lower pres-
sure to prevent crushing.

When shipped, the drive roll
rotates clockwise to feed
electrode down (see photo).
If desired, the faceplate can
be rotated 180° and the wire
straightener and contact
assembly locations
switched. The drive roll
rotation direction must be reversed by interchanging leads
#626 and #627 from the wire feed motor plug at the termi-
nal strip inside the control box.

As Shipped



Installation

Sec. L.2.2.2 (Continued)

E. CONTACT ASSEMBLIES

Several different contact assemblies are available. See Sec.
L2.2.6 or L.2.2.7 for installation instructions.

F. WIRE REEL

If 300 to 1000 pound (136 to 454 Kg) Speed-Feed® reels or
Speed-Feed® drums are to be used, see Sec. L2.5.7.

When ordered, the reel for 50 or 60 pound (23 or 27 Kg)
coils is shipped with the needed mounting shaft, hardware
and insulation. Shaft mounting hole requirements are on the
head dimension drawings.

Install the reel mounting shaft on the fixture or travel car-
riage so the wire goes as directly as possible to the wire
straightener without going around any comers or touching
grounded metal equipment. If it must be fed long distances,
use insulated, friction-free guides rather than long tubes.

G. WIRE STRAIGHTENER

The NA-3S, NA-3SF, NA-4, NA-5S and NA-5SF models
are shipped with a solid electrode straightener for 5/64" (2.0
mm) and larger wire.

The NA-3N, NA-3NF, NA-5N and NA-5NF models are
shipped with one of the following:

1. A flux-cored wire straightener for .062 thru 5/32" (1.6-
4.0 mm) Innershield electrode. It can also be used with
5/64" (2.0 mm) and 3/32" (2.4 mm) solid wire.

2. A tightly wound spring type wire guide for .035 thru
1/16" (0.9-1.6 mm) solid electrodes.

The various optional Twinarc® assemblies also include a
twin wire straightener or wire guide as appropriate.

After the head is installed, fit the wire straightener or wire
guide over the ingoing guide tube on top of the drive roll
box. (The ingoing guide has a radius at the entrance shoul-
der — the outgoing guide is chamfered.) The ingoing
(radius) guide tube MUST be used at the wire straightener.

Z Ny W

INGOING OUTGOING

Tumn the straightener so it points toward the wire reel.
Tighten the two clamps supplied to hold it in position.

The Lincoln Electric Company
Cleveland, Ohio 44117-1199

For 5/64" (2.0 For .035-1/16" (0.9-

For Flux Cored
mm) & Larger Electrode 1.6 mm) Solid
Solid Electrode Electrode
December 1998

Sec.L2.2.3
Control Box Installation

The control box can be mounted either on the standard trav-
el carriage or a separate fixture. It is electrically grounded
by alead in the input cable assembly.

For mounting on the travel carriage, see Sec. L2.2.4.

If mounting the controls on a fixture, remove the cover
from the rear of the control box to provide access to the
four mounting holes in the bottom of the box. Provide the
holes in the fixture as specified in the dimension drawing
filed at the back of this manual. Be sure the area below the
front cover has ample clearance allowing free circulation of
cooling air per the sketch below. Replace the back cover.

Hinged control cover
e g

d L Shunt box

g
[»

/— Mounting surface

Ve

Leave this area clear y
for ventilation

June 1974

Sec. L2.2.4-A
K236 Travel Carriage
(Discontinued May ‘75)

Build the mounting beam per instructions on the dimension
drawing at the back of the manual.

Installation

Before placing the carriage on the beam, install the clutch
handle on the carriage. Also install the head mounting
bracket using the insulation and hardware shipped with the
head.

Set the carriage on the beam with the clutch handle all the
way down so it rolls freely on the track. Push the handle up
and the drive roll should engage the track and hold the car-
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Installation

MECHANICAL INSTALLATION — CONT'D

Sec. L2.2.4-A (Continued)

riage firmly. If necessary, install shims per the dimension
diagram at the rear of this manual.

Wire reel mounting bracket

e

Location for head mounting bracket

| Clutch handle

Travel Carriage

The carriage gear box is shipped without oil. With the car-
riage on the beam, remove the 3/8" (9.5 mm) slotted pipe
plug on the top surface of the gear case and remove the oil
level screw from the dust cap which faces the rear. Fill the
gear case with the oil furnished or with SAE-140 oil until it
runs out of the oil level hole. Capacity is about 1/2 pint
(0.2 Liters).

Install the wire reel bracket to the left side of the carriage.
Install the wire reel mounting shaft using the insulation and
hardware shipped with the reel.

To install the control box, remove the cover from the back
of the control box. Bolt the adapter plate to the left bottom
corner of the box as shown in the following sketch using
the hardware shipped with the carriage. Mount the control
box and adapter plate to the carriage thru the holes in the
bottom right corner of the box and the two holes in the left
end of the adapter plate, using hardware shipped with the
carriage. Replace the back cover.

Adapter D

plate (:]
Carriage \ o O
Ar
]
e —;
Bolt control to adaptor plate here
first using 1/4-20 X .75 hex head

screw, flatwasher, lockwash and
hex nut.

Insert the plug of the carriage drive motor cable into the
matching receptacle on the side of the control box. The car-
riage requires 250 volt-amperes of 115 volt, AC, 50 or 60
hertz power.

Keep the load on the carriage as uniform as practical. Install

cables so they move smoothly with the carriage. Clamp the
4/0 (107.2 mm?) electrode cables from the power source to

98De

the left rear corner of the carriage using the holes provided
for the cable clamp. Suspend all cables off the floor to pre-
vent excessive drag and damage to the cables.

Each carriage is shipped with the gear ratio specified for the
model ordered. The travel speed ranges are listed below.
Although carriages operate at speeds down to zero, speed
variations increase rapidly with uneven loading when travel
speeds below the listed minimums are used.

13-104
27 -216

3326
.68-54

November 1990

Sec.L2.2.4-C
K325 Travel Carriage Installation (Codes
Above 8000)

The carriage is available in two versions: a Standard
Carriage for normal loads and a High Capacity (-HC)
Carriage for heavy loads.

The units are convertible from standard to high capacity or
from high capacity to standard by changing bearings and a
few spacers.

The maximum equipment to be used with each type of car-
riage is shown in the following tables.

K325 STANDARD CARRIAGE [Carriage bearing width .472
(12 mm)]

. Se

2. Two wire reels

2. Single wire reel

3. Vertical adjuster
4. Horizontal adjuster
5. Flux hopper

3. Vertical adjuster
4. Horizontal adjuster
5. Flux hopper

6. 75 Ibs. (34 Kg) of auxiliary
equipment centrally located
over carriage

6. No auxiliary equipment

K325HC HIGH CAPACITY CARRIAGE [Carriage bearing width
.866 (22 mm)]

" Wumipie Arc Operation| || nare.
1. Two heads and 1. Three heads and|1. Two heads and
controls controls controls
2. Two wirereels 2. Three wire reels |2. Four wire reels
centrally located
over carriage

3. Vertical adjuster 3. Vertical adjuster |3. Vertical adjuster
4. Horizontal 4. Horizontal 4. Horizontal adjuster
adjuster adjuster
5. Flux hopper 5. Flux hopper 5. Flux hopper
6. 150 Ibs. (68 Kg) 6. No auxiliary 6. No auxiliary
of auxiliary equipment equipment
equipment
centrally located
over carriage




Installation

Sec. L2.2.4-C (Continued)

It is important that the mounting of the heads, control
boxes, wire reels and other equipment be done in such a
manner that there is a minimum overhung weight. The head
mountings are to be such that the heads are within the
dimension shown in Figure 1.

o

g [ ]

_d =
T

Figure 1

The Lincoln Electric Company
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Installation

All carriages are factory assembled to fit an 8" (203 mm)
beam; for 10" (254 mm) and 12" (305 mm) beams, sece
G-1458 (NA-3 and NA-4) for instructions for proper shim-
ming.

The carriage release handle, wire reel support bracket, and
the head supporting bracket are not factory mounted.
NOTE: These carriages (above Code 8427) are equipped
with a T13586-1 drive wheel with a helical tooth suitable
for driving on a smooth drive rail. If the carriage is to be
used with a beam drive rail having a straight cut knurl, it
will be necessary to replace the drive roll with a T13586
drive roll (straight tooth) which must be ordered separately.
These three items should be mounted to the carriage before
it is placed upon the beam (see instruction sheet M13297).
After installing the wire reel shaft support and the head
support, be sure both of these supports are electrically iso-
lated from the carriage frame.

-~

i
!

[

-

S e Cable Clamp
e

)&

—7

/} J/ O E)smms

L

11

l\ ( |

Full Face Contact

incorrect
ADD Shims

My
Beam A

Drive Rail

t~——- Beam Flange

Incorrect
REMOVE Shims

Beam N
Drive Rail —-t

Figure 2
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Installation

MECHANICAL INSTALLATION — CONT'D

Sec. L2.2.4-C (Continued)

With the carriage release handle all the way down, set the
carriage upon the beam. It should run freely along the entire
beam length. With the release handle in the up position the
drive gear should engage the track and hold the carriage
securely in position.

Mount the control box on top of the carriage (see instruc-
tion sheet M13297). Parts needed for insulating or mount-
ing the control box are found on each carriage. The NA-3
and NA-4 boxes require no insulation.

Insert the 4-prong plug of the carriage drive circuit control
cable into the matching receptacle on the side of the control
box. Earlier drive circuit cables had a 3-prong plug. The
carriage requires 250 volt-amperes of 115 volt, AC, 50 or
60 hertz power.

Keep the load on the carriage as uniform as practical. Install
cables so they move smoothly with the carriage. Clamp the
4/0 (107.2 mm?) electrode cables from the power source to
the left rear corner of the carriage using the holes provided
for the cable clamp. Suspend all cables off the floor to pre-
vent excessive drag and damage to the cables.

For Twinarc installations, install the second wire reel as
specified in the instructions shipped with the Twinarc kit.

After all of the equipment (wire reel shafts, wire reel and
wire, and control box) have been installed on the carriage,
the tracking of the carriage bearings and the drive gear
should be checked.

The carriage drive unit is properly shimmed at the factory
so that the face of the driving gear is flat against a .88 (22
mm) thick beam flange when the release handle is in the up
position. If the flange is other than .88 (22 mm) thick the
shims under the gear box mounting brackets will have to be
changed per Figure 2.

Carriage Bearing Tracking

The bearing tracking can be checked by placing a strip of
white paper along the area over which each set of bearings
ride. Disengage the release handle and move the carriage
over these paper strips. If the carriage has been properly
installed, the trace on each paper should show a uniform
trace left by the bearing face.

XXX XX TTIRRSTLRLETS

B RIBRI S RII R KI XK KHIL

DR I0RIRHRIRHLRIERHANLA
00,000 0.0.9.0.0.9.0.0.0.0.0.0.0.00.

CORRECT PATTERN  INCORRECT PATTERN  INCORRECT PATTERN
Full bearing face Bearing not riding Bearing not riding
contact flat against surface fiat against surface

The out-of-squareness between the carriage and the beam

can be corrected by shimming the lower bearing assembly
bar.
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Add shims in i
this grec if
necessary

Inclined Operation of Carriage

1. Beam should have knurled type driving flange.

2. When the tilt is 5° or under, no counter weight system is
required as far as the loading on the carriage drive motor
is concerned. However, see “caution” below.

3. Beam tilt angles of greater than 5° will require a counter
weight system as shown.

The amount of counter weight will depend on the tilt
angle and carriage loading.

Putley

Carriage

Weight

4. Beam tilt angles should be limited to 10° or less.

CAUTION: When the carriage is used in an inclined
type of operation, the unit is free to roll whenever the
travel release handle is pulled down. This may happen
even if a counterbalance is used unless the wire reel and
flux hopper (when used) are mounted off the carriage in
which case their changing weight does not affect the
counterbalance.

Each carriage 1s shipped with the gear ratio specified for the
model ordered. The travel speed ranges are listed below.
Although carriages operate at speeds down to zero, speed
variations increase rapidly with uneven loading when travel
speeds below the listed minimums are used.

K325F

Maintenance

Periodically:

1. Disengage the release handle and see that the carriage
moves freely along the beam.

2. Add a few drops of machine oil to each of the head lift
bearings. This can be done through the front opening in
the carriage.

3. Add a few drops of oil to clutch handle bearings.



Installation

Sec. L2.2.4-C (Continued)

4. Add a few drops of oil into each of the oil cups at the
travel mounting pivot point.
(No change of lubrication is required for cold tempera-
ture operation.)

Once a year:

1. Check the motor brushes. If .25 (6.3 mm) or shorter,
replace with new.

2. Check the carriage drive gear teeth. If the teeth are badly
worn, replace the drive gear.

3. After 5,000 hours of operation, the motor and the first
reduction should be removed from the gear box, and all
of the gear teeth should be re-coated with a good grade
of graphite grease.

November 1990
For installation instructions on discontinued K247 Travel

Carriage, consult NA-2, IM-245-A and LAF3, IM198
instruction manuals.

The Lincoln Electric Company
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SEC. L2.2.6 SUBMERGED ARC CONTACT ASSEMBLIES
(In IM-305, File as Sec. T2.2.6) (In IM-198, File as Sec. 2.7.1)
(Also See Sec. L2.2.7 for the K148 nozzle when using high currents
or Linc-Fill long stickout procedures.)

A. K231 Contact Nozzle Assembly

(For all NA and LT models.) Connect the rubber flux hose that is shipped loose between
the flux hopper and the flux cone body. Slide the rubber
tube onto the nipple on the bottom of the flux hopper and
insert the end with the insulating tube into the hole in the
flux cone body.

Connect the electrode cable from
the control box to the contact
nozzle. Place one cable on top
and one below the connection tab
with the lugs flat against the tab
and tighten the bolt and nut.

Operation — Do NOT completely straighten the electrode.
A slight curvature is required in the electrode to ensure
good electrical contact inside the contact tip.

Extensions — When required the nozzle can be lengthened
by making extensions per the following drawing. Screw the
extensions into the nozzle body and screw the contact tip or
small wire adapter into the extension. A flux tube of the
appropriate length must be made for the installation.

For submerged arc welding using currents generally

under 600 amps. Higher currents can be used but result in

faster tip wear. The outer flux cone deposits flux right 1/32 x 45° Chamfer 100

around the arc for full coverage with minimum flux con- (509 < Remove sharp corner
rs/s;?/

sumption.

9/16 -18THD
Contact tips for the electrode diameter specified on the = CLASS 2FIT
order {5/64 thru 7/32" (2.0-5.6 mm)] are shipped with each I
nozzle. A different contact tip is required for each electrode :
size used. Nozzles ordered for 5/64 and 3/32" (2.0 and 2.4 i
mm) electrodes also include a contact tip adapter. Screw the

ada i ip i . o
pter into the nozzle and the tip into the adapter. 5 y
= .2 mm) or 532" (4.0 mm) _{3/167 (4.8 mm) |
Installation — Nozzles ordered for feeding 5/64" and < 4.8 mm) or 7/32" (5.6 mm} | 1/4" (6.4 mm)

|
3/32" (2.0 and 2.4 mm) electrode diameters include a liner. 1
Insert the liner as shown in the following photo. Do NOT |
use the liner when the 1.D. of the outgoing tube is larger

383/64 Drill 11/16 deep
— 9/16 -18 TAP 9/16 deep

than .125" (3.1 mm). These larger 1.D. guide tubes are —7 : CLASS 2°F’T

shipped with some wire feeders built to feed 3/32" (2.4 Break Corner”~3/4 = ™ 1/32 x 45° Chamfer

mm) and all wire feeders built to feed larger electrodes. B f/\\ § 7

NOTE: Changing to a different diameter wire may necessi- “N\- A" DIA ICJIATERIAIT_'— Hf_?d Drt:\gln
tate changing drive rolls and the ingoing and outgoing ng£: %lofa fealable

guide tubes. See P-100-D for the correct parts.

Maintenance — Replace the contact tip when it no longer
provides accurate wire location or good electrical contact.
Rusty and dirty wire or high currents increase tip wear.
Always keep replacement tips in stock.

To replace the contact tip, first loosen the retaining wing
screw and remove the flux cone. Then unscrew the tip and
replace it.
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Assembly and Installation

The special socket head screw (Item 118 of P-101-M) holds
the nozzle body to the insulator. If the nozzle body becomes
loose, remove the nozzle from the head, tighten the screw
and reassemble the nozzle.

November 1990

B. K226 Contact Jaw Assembly
(For Models NA-3, NA-4 and NA-5)

For submerged arc welding generally at currents from 600
to 1000 amps. Model K226-T with two tapered jaws feeds
3/32” and 1/8” (2.4 and 3.2 mm) electrodes. K226-R with
one tapered and one rectangular jaw feeds 1/8” thru 7/32”
(3.2-5.6 mm) electrodes. The braided shunt is not included
with the K226-T.

Installation — Insert the outgoing wire guide from the
wire feed mechanism into the top of the contact assembly
body. Install the assembly in position on the bottom of the
wire feed mechanism with the

pressure spring as shown in the K226
following sketch and lock it in
position with the two screws d
provided with the assembly. Contact 1O
(NOTE: By removing the four Spring
screws which hold the body to
the mounting block, the jaws WORK
can be rotated to the appropriate TRAVEL
one of four positions 90° apart.)

NOZZLE
TRAVEL

Connect two electrode cables coming from the control box
to the contact jaws by placing one under each of the 1/2-13
nuts on the assembly (see arrows in photograph) with the
cable lugs flat against the copper and tighten the nuts.

Slip the rubber tube shipped with the contact assembly
onto the valve below the flux hopper. (If installing other
rubber tubing, be sure it is non-conductive.) Fit the copper
tube in the other end through the clip on the jaw assembly.

Maintenance — Rusty or dirty wire and excessively high
currents increase jaw wear. When arcing occurs in the jaws
or the wire becomes loose in the jaws, remove the jaws and
dress them down by filing. When an excessive amount of
material is worn off, replace the jaws. Contact jaws

The Lincoln Electric Company
Cleveland, Ohio 44117-1199

manufactured after April, 1979 have replaceable contact
inserts (refer to P-101-N).

The contact jaws must be kept in line with the wire guides.
To align the contact jaws, loosen the stationary contact jaw
(Item 25 of P-101-N). Release the tension on the movable
contact jaw (Item 21) by loosening the screws holding the
strap spring (Item 18). Place a straight 14" (356 mm) piece
of bare 5/32" (4.0 mm) wire up through the wire guide and
into the drive rolls. Adjust the stationary contact jaw so the
electrode touches the jaw at the center of the groove for the
entire length of the jaw. Tighten the screws. Remove the
piece of bare wire. Apply the tension to the movable con-
tact jaw by tightening the screws holding the strap spring.
Be certain the movable contact jaw moves freely after these
screws are tightened.

C. K233 Small Wire Contact Nozzle
(For Models NA-3, NA-4 and NA-5)

For submerged arc welding with .035" thru 3/32" (0.9-2.4
mm) diameter electrodes.

A separate S7748-35 hose tip
must be purchased and unless a
separate K219 flux hopper kit was
ordered, a T10642-11 flux hose
must be purchased.

K233

Installation — Depending upon the electrode size specified
when the nozzle was ordered, either a liner for .035 thru
052" (0.9-1.3 mm) electrode or for 1/16" thru 3/32" (1.6-
2.4 mm) electrode is shipped with the assembly. Insert the
appropriate liner into the nozzle body with the adapter ring
on top.

Insert the outgoing wire guide from the wire feed mecha-
nism into the top of the nozzle body and place the nozzle in
position on the bottom of the wire drive mechanism.

Operation — A pressure shoe and contact tips for the elec-
trode diameter specified on the order are shipped with each
assembly. A different contact tip is required for each elec-
trode size used.

The electrode is automatically held against the nozzle con-
tact tip with a preset pressure to ensure good electrical con-
tact. Because the electrode is held against the tip, it tends to
wear a groove in the tip. When the groove becomes too
deep to maintain good electrical contact, the tip must be
replaced.

A groove is also worn in the contact pressure shoe. This
shoe has two chamfered edges 90° apart. When a groove is
worn in one direction, remove the shoe, turn it 90° and
replace it so the second chamfered edge fits into the contact
tip. This provides a new wearing surface. When both wear-
ing surfaces are grooved, replace the shoe.
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FOR SUBMERGED ARC AND WELDING
WITH INNERSHIELD® ELECTRODES

K148 Contact Nozzle and K149 Linc-Fill™™ Long Stickout Extension

File as Sec. L2.2.7 for IM-278
File as Sec. T2.2.7 for IM-305
File as Sec. M2.2.7 for IM-279
File as Sec. E3.3.4 for IM-245
File as Sec. 2.7.2 for IM-198 or iM-239

This nozzle can be used with the NA-1, NA-2, NA-3,
NA-4 NA-5, LAF-3, LAF-4, LAF-5 and LT-3 wire feeders.
K148-A is designed for 3/32" (2.4 mm) and 1/8" (3.2 mm)
wire sizes. K148-B is designed for 5/32" (4.0 mm) and
3/16" (4.8 mm) wire. K148-C is designed for .062" (1.6

mm) to 5/64" (2.0 mm) wire. it
cooling
Current Ratings K148 attachment K148 & K149
A. Without Linc-Fill Attachment
Innershield welding:

600 amps, 100% duty, no water cooling
1100 amps, 100% duty, with water cooling

Submerged arc welding:
1100 amps, 100% duty, no water cooling

B. With K149 Linc-Fill Attachment
Innershield or Submerged Arc
1100 amps, 100% duty, no water cooling

Water Cooling Attachment

When using currents over 600 amperes at high duty cycles
water cooling always increases contact tip life. The cooling
attachment is ordered as a separate item, Part No. T12928.
Installation instructions are included in the kit.

Connect the attachment to the water supply and the drain
with rubber tubing obtained locally. Water flow should be
between 1/2 (1.9 1) and 1 gallon (3.8 ) of tap water per
minute,

K149 Installation

1. Install the K149 attachment before mounting the K148

nozzle on the welder.
2. Place a small C-clamp on the spring supporting members

(A) and (B) in such a manner that the spring can be com-

pressed. Look up the hole in the end of contact tip and

tighten the C-clamp until the backup tang lifts off the

surface. — !
3. Remove the 3/8" (9.5 mm) set screw (C) in the body (A). ; T ! /@
4. Remove the contact tip clamping nut (D) and the contact | :

tip. ; b

. Remove the brass thread protecting collar (E). . ’ ;
. Remove the window cover (F) from unit. S O
. Slide the center guide (G) up out of the pivot body until B R |

the tang is above the window. @ _ _ -
8. Place the Linc Fill guide assembly into the nozzle win- S

dow, and then lower the center guide tube (G) back -
down to its original position.

~ O\
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Assembly and Installation

9. Line up the spot at the top of the center guide tube (G)
with the 3/8" (9.5 mm) tapped hole in the upper pivot
block (A) and put the 3/8" (9.5 mm) set screw (C) back
into the hole and tighten securely.

10. Line up the lower spot in the center guide tube (G) with
the 3/8" (9.5 mm) set screw (Item 4) and tighten this
securely.

11. Replace the brass thread protecting collar (E). It is
important that this protecting collar be pulled up against
its locating shoulder, otherwise the tip locking nut will
not clamp the tip securely.

12. Replace the contact tip and its clamping nut (D) and
tighten securely.

13. Assemble the proper combination of extension guides
(Items 12, 13 and 14) with locking nut (Item 11) for the
welding procedure to be used.

14. If Submerged Arc welding is being used, screw the flux
hose clamp (Item 10) onto the extension housing.

K148 Nozzle Installation

To install the nozzle on the head, insert the outgoing wire
guide from the head into the nozzle assembly. Place the
combined assembly in position on the bottom of the wire
feed roll box. Clamp it in place using the two clamps sup-
plied with the head.

Before pulling the clamps up tight the nozzle must be posi-
tioned relative to the travel direction as shown in Figure 1.
This position is set so accidental contact between the work
and the nozzle will not compress the contact pressure
spring. If positioned otherwise, such accidental contact may
cause arcing inside the contact tip.

After the nozzle is positioned in the proper relationship
with the travel direction, the connector tab for the electrode
cables can be moved to any of four positions 90° apart. To
change the tab, remove the two 1/4-20 hex head screws.
Tap the connector tab to loosen it from the tapered collar on
the nozzle body. Turn the tab to the desired position.
Replace and tighten the 1/4-20 screws.

WORK
TRAVEL

Operation

The same contact tip, S13763, is used for 3/32 through
3/16" (2.4—4.8 mm) diameter electrodes. S16388 is used for
062 and 5/64" (1.6-2.0 mm) electrode.

The Lincoln Electric Company
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Loading of Wire

Straighten the start end of the coil for at least eight inches
{203 mm) pass the end down through the appropriate wire
straightener. Inch the wire through the wire feeder and the
nozzle. When using .062 (1.6 mm) or 5/64 (2.0 mm)
Innershield electrode with a K148-C nozzle, make sure that
the wire is in the “vee” groove of the pressure tang. Idle roil
pressure settings should be made per marks on the idle roll
arm, except for the smaller diameter electrodes. For the
.062 (1.6 mm) and 5/64" (2.0 mm) wire sizes, back off on
the idle roll pressure so that there is little or no flattening of
the wire.

Because the electrode is held against one point of the con-
tact tip, it wears a groove at that point. When the groove is
about one half the diameter of the electrode, rotate the con-
tact tip to a new position per the instructions below. Careful
positioning of the contact tip will provide four to six wear
spots depending upon the electrode size.

When welding with the small diameter electrodes, it will be
necessary to change contact position more frequently since
the amount of tip wear that can be tolerated is much less.
The tang should never be allowed to touch the LD. of the
contact tip. To do so will allow welding current to go
through the tang, causing electrical wear and overheating of
the tang and contact tip.

If the groove is allowed to wear until the tang touches the
ID of the contact tip, welding current passes through the
tang. This causes electrical wear and overheating of the
tang and contact tip.

© ©

Too late

Time to rotate

Ne

To rotate the tip, clip the end of the electrode and inch it up
until it is free of the contact tip. Loosen the locking nut
about one-half turn and pull the nozzle body to relieve the
pressure of the tang against the inside of the contact tip
hole. At this moment rotate the tip the proper amount and
then retighten the locking nut.
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File as Sec. L2.2.7 for iIM-278
File as Sec. T2.2.7 for IM-305
File as Sec. M2.2.7 for IM-279

To install a new contact tip proceed as follows:

1.

2.
3.

Clip the end of the electrode and inch it up until it is free
of the tip.

Remove the contact tip locking nut.

Relieve the spring pressure of the contact tip against the
steel tang in the hole of the contact tip. To do this, push
the nozzle body so the steel tang is approximately cen-
tered in the 3/8” (9.5 mm) hole in the contact tip. Under
these conditions the contact tip can be easily removed
from the nozzie body.

. a. Before installing the new tip, make sure the threads

and the bottom surface of the nozzle are clean and
bright. These surfaces are current carrying areas and
must be clean.

b. Push the nozzle body to one side and insert the new
contact tip.

. a.Check the locking ring threads making sure they are

free of any foreign material. A small application of
high temperature anti-seize compound on these
threads ensure a longer thread life of the two mating
parts. Suggested anti-seize compounds are Graphite
grease per Lincoln Spec E2067, and “Anti-Seize and
Lub. Compound” made by Never Siez Compound
Corporation, 2910 A. 18th Ave., Broadview, lllinois.
b. Replace the locking ring and tighten securely.

. Check the contact tip to be certain it is tight in the nozzle

body. If the tip is not tight, arcing will take place
between the tip contact surface and the nozzle contact
surface which will damage the nozzle body.

November 1990
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File as Sec. L2.2.8 for IM-278
File as Sec. T2.2.7 for IM-305

FOR SUBMERGED ARC WELDING
K285 Concentric Flux Cone

The concentric flux cone was designed to fit on the K148
alone, K148 with a K149, K129 and the K391 nozzles. [The
maximum electrical stickout when using the K149 will be
four inches (102 mm).] Use of this attachment results in the
flux being fed concentrically around the electrodes.

The unit consists of two members that are electrically insu-
lated from each other. One of the members is fastened to
the nozzle body with two worm-type hose clamps. The sec-
ond member is adjusted up and down on the stationary
member to the desired height and then locked in position
with a wing screw. The moving member supports the flux
hose and the concentric copper flux cone. NOTE: The
K285 does not have suitable insulation for use with “Hi-
Frequency” starting.

I. INSTALLATION

A. K148 Nozzle
1. Remove spring pressure on center guide tube by
applying a “C” clamp as shown in Figure 1. Apply
only enough clamping force to relieve the tang pres-
sure from the 1.D. of the tip.

[ /] K148 Nozzle

[ o
| ]

N

Figure 1

2. Remove the nut holding the contact tip in place.
Remove the contact tip.

3. Remove the secondary threaded collar which will
allow the dirt shield to come off the barrel of the
nozzle.

4. Make sure that all threads and contact surfaces are
clean and bright, then replace the threaded collar,
contact tip and the tip locking nut. Tighten both the
collar and the tip locking nut securely.

. Remove the “C” clamp, releasing the internal guide.

. Unscrew the hose clamps entirely so that the open
ends may be placed around the body of the nozzle.
Put the hose clamps back together and tighten the

[o 0¥,
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clamps with the stationary part of the cone mounting
covering up the opening in the nozzle body.

7. Position the moving member to the desired height of
flux coverage and tighten the wing screw into the top
tapped hole. See Figure 2.

[/
o
Y
& Travel Direction
_—r
T
(o Jo]
Figure 2

8. Connect flux hose from hopper to the flux entry port
on the concentric flux cone arm (cut the hose length
to suit).

B. K149 Linc-Fill Nozzle

1. Unscrew the hose clamps entirely so that the open
ends may be placed around the body of the nozzle.
Place the stationary member of the unit directly oppo-
site the arm coming out of the window of the nozzle,
put the hose clamps back together and. tighten. The
stationary member should be positioned as shown in
Figure 3.

© @

|
o/

[o}e]

Figure 3

2. The lower hose clamp must be placed and tightened
in a position where it does not touch the outboard
long stickout arm of the K149 nozzle.
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Sec. L.2.2.8 (Continued) 5. Connect one end of the rubber flux hose to the bottom
of the flux hopper, determine the length of hose
required, cut the hose to length. Insert the flux tube
tip into this cut end, and insert the flux tube tip into
the large hole provided in the aluminum arm.

3. Position the moving member to the desired flux cov-
erage and then tighten the wing screw. (Use middle or
lower tapped hole — depending upon E.S.0.) The
arm can be lowered to cover 4.00 inch (102 mm)
electrical stickouts.

4. Connect flux hose from hopper to the flux entry port ———
on the concentric flux cone arm (cut the hose length
to suit).

C. K129 Type Twinarc Nozzle
. Unscrew the hose clamps far enough so that they can
be slipped up over the tip holder clamping nut.

2. Position the stationary member as shown in Figure 4 -
and then tighten the hose clamps. . |

3. Position the moving member to the desired height and
tighten the wing screw.

4. Since the tips and the wire come out of the nozzle at
7°, there will be some occasions where the cone will
have to be tilted as shown. Provisions have been
made to accomplish this by removing the furthermost !
screw from the tip on each side of the cone, then tilt- Q
ing the cone and putting the two screws back into the
rear holes of the cone. Retighten all four screws. See

Figure 4. .
5. Connect the flux hose from the hopper to the flux Figure 4
entry port of the concentric cone arm (cut the hose
length to suit). E. All Nozzles
After the installation to any of the above nozzles has
D. K391 High Capacity Nozzle been completed, a continuity check should be made
1. Remove the flux tube hanger bolted to the nozzle between the copper flux cone and the nozzle body. This
body. can be done by using an ohmmeter or test light. If meter
2. Unscrew the hose clamps far enough so that they can reads zero, determine where the “short” is and correct
be slipped over the body of the nozzle. the situation, otherwise the copper cone will be at elec-
3. Position the stationary member so that the “ears” trode potential and if it should touch ground during the
engage with the two parallel slots in one side of the welding operation the cone will be damaged.

nozzle body. Then tighten the hose clamps.
4. Position the moving member to the desired height and
tighten the wing screw.

L1
Flux cone position shown /
without nozzle asbly. ’
40° to 45°
L L
7

Figure 5
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Sec.1.2.2.8, T2.2.7 and 2.7.8 (Continued)
Il. GENERAL OPERATING COMMENTS
A. Nozzle Positions for Horizontal Fillets

1.

K148, K148 with K149 or K391

After the concentric flux unit has been fastened to the
nozzle body (per Section I, A or B), set the nozzle to
the proper electrode angle dictated by the procedure.
Loosen the two hold down clamps which fasten the
nozzle to the face plate, rotate the entire nozzle
assembly approximately 40 to 45° and then retighten
the clamps. Inch the electrode out of the nozzle to the
proper E.S.O. Position the wire into the joint configu-
ration, then slide the concentric cone down so that it
is approximately .12 of an inch (3.0 mm) away from
the vertical and the horizontal surfaces to be welded.
Tighten the wing screw. See Figure 5.

. K129

After mounting the concentric cone to the nozzle (per
Section I, C) set the head and nozzle for the proper
electrode angle per procedural requirements. Inch the
electrode out of the tips to the proper E.S.O. Place the
nozzle into the welding position. Loosen the clamps
and rotate the concentric flux cone unit approximately
40 to 45°. Retighten clamps.

Loosen wing screw, allowing the cone assembly to
slide down within .12 of an inch (3.0 mm) of touch-
ing the piece to be welded. See Figure 5.

B. Flux Hopper Mounting for Horizontal Fillets

For horizontal fillet welding the flux hopper will not
function properly if it is fastened to the face plate of the
NA-3 or NA-5. The hopper should be mounted directly
above the flux entry of the concentric flux cone unit.
Flux hose angles should be no greater than 35° from the
vertical plane to ensure good flux flow from hopper to
cone.

C. Usage On Deep Narrow Grooved Welds
For narrow deep groove welding it may be necessary to
remove the copper cone from the moving arm.

90No
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MECHANICAL INSTALLATION

File as Sec. L.2.2.11 for IM-278 9.1f a horizontal a_xdjuster is to be used, install it now
File as Sec. T2.2.11 for IM-305 per instructions in Sec. L.2.2.12. ,
10. Raise the welding head (or horizontal adjuster) back
. . into position on the up and down lift shaft (N). Drive
K29 Vertical Head Adjuster the 5/16" (7.9 mm) roll pin (G) back into its original
A.ASSEMBLY position.
Automatic welding applications frequently require rais- 11. Tighten draw bolt nut (H).

ing and lowering the head assembly. The Vertical Head

Adjustment provides a quick, simple and easy method of C. ADJUSTMENT AND LOCKING ARRANGEMENT
doing this. A height variation of four inches (102 mm) The rotational movement of the lift mechanism is kept to
can be achieved with this attachment. a near zero level at all times because the spring loaded
wedge shaped pin is always in intimate contact with the
vertical slide. The socket head screw on the right side of
the lift housing is used as a locking screw. Its function is
to pull the wedge tight against the vertical slide and thus
lock the unit at a desired height. This screw should
always be a half tumn loose unless a locked condition is
wanted. Extreme tightening of the locking screw may
lock the wedge so that the lift cannot be moved in either
direction. If this should occur, loosen the locking screw a
turn or two and tap the screw into the head lift body.
This will loosen the locking wedge.

November 1990

Fig. 1 — NA-2, NA-3, NA-4 and NA-5

B. INSTALLATION
Check the carton for the following items:
1. Head adjustment lock (A).
2. 1/4" (6.3 mm) diameter roll pin (B).
3. 1/2 — 13 x 2.75 hex head locking screw (C).
4. Two adjustable clamps and their respective screws
and washers (D).
S. Vertical head lift adjuster (E").

To install proceed as follows:

1. Be sure nut (H) is tight. Drive out roll pin (G).

2. While holding the head, loosen nut (H) and lower the
head (F) from the head support (E).

3. Loosen the nut (K) on the draw bolt (L); now remove
the stationary mount (E), (not shown in Fig. 2).

4. Slide the clamp ring (A) over the end of the mounting
bracket (M).

5. Drive the 1/4" (6.3 mm) roll pin (B) into clamp ring
(A) when the hole in the ring lines up with the groove
in the mounting bracket (M).

6. Tighten clamp ring (A) with the open slot in the up
position, using the 1/2" (12.7 mm) clamping bolt (C).

7. Slide the vertical head adjustment unit (E") into the
mounting bracket (M). Tighten the draw bolt nut (K).

8. Install one adjustable clamp (D) on each side of the
clamp ring (A).

90No
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MECHANICAL INSTALLATION — CONT'D

~

File as Sec. 1.2.2.12 for IM-278
File as Sec. T2.2.12 for IM-305
File as Sec. E2.7.8 for IM-245

K96 Horizontal Head Adjuster

This accessory provides an easy means of moving the head
in a horizontal direction by simply turning a crank handle.
Install per the following:

1. Be sure nut (H) is tight. Drive out roll pin (G).

2. While holding the head, loosen nut (H) and lower the
head (F) from the head support (E) or (E").

3. If a vertical lift adjuster is to be used, install it now
per instructions in Sec. L2.2.11.

4. With draw bolt (A) and nut (B) in place, fit the hori-
zontal adjuster (D) to the stub shaft of (E) [or the ver-
tical lift adjuster (E") if it is installed].

5. Drive in the roll pin (C) which comes with the
adjuster (D).

6. With the draw bolt (J) and hex nut (H) in place, fit the
head (F) to the stub shaft on the bottom of the hori-
zontal adjuster (D). Tighten nut (H).

7. Drive in the roll pin (G) removed in step 1.

8. Place the crank housing on the adjuster (D) in the
more convenient of the two positions indicated in the
sketch by removing the two screws, rotating the hous-
ing 180° and tightening the screws.

Place Handle
on One of Two

Positions
e
/ February 1980

Remove
Two Screws and
Rotate Housing
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Installation

SEC. L2.3 — ELECTRICAL INSTALLATION

AAWARNING

+ Do not touch electrically live parts
such as ouput terminals or internal
wiring.

ELECTRIC SHOCK
can kill.

Sec.L2.3.1
WIRING THE EQUIPMENT

A. Input Power Required

350 volt-amperes of 115 volt 60 or 50 hertz AC power is
required for the wire feed motor and controls. Another 250
volt-amperes may be required depending upon the travel
circuit (See “D. Travel Mechanism” below).

All power sources covered in Sec. L2.3.4 provide the 600
volt-amperes of 115 volt AC power. (Exception: Only 350
volt-amperes is available from discontinued SAN-900,
SAN-1100 and SAN-600 machines built to codes below
5300. For 600 volt-amperes output, write to the factory for
instructions giving full nameplate information.)

B. Connection of Head to Controls
NOTE: All electrode cables that are connected to the rear
BACK OF NA-3

T
Y Power - |
Souree:

if necessary, attach third
or fourth cable to under-
side of connection bar.

BACK OF NA-4

If necessary attach
third (or fourth) cable
to extra stud.

09

If necessary, attach third (or fourth) cable to underside of connec-
tion bar.
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of the control box must be manufactured by Lincoln
Electric Co. to ensure that the termination complies with
applicable U L. standards for safety.

All heads include a 4' (1.2 m) motor cable and, when appro-
priate, a 4' (1.2 m) flux hopper cable. Insert the plugs on
these cables into the matching receptacles on the side of the
control box.

If the control box is to be located so the 4’ (1.2 m) cables
are not sufficient, install the separate extensions cable
assembly of the length ordered [up to 75’ (22.8 m)]. The
motor and flux hopper extension cables have plugs on both
ends for easy installation.

The NA-3N, NA-3S and NA-4 also include two 4' (1.2 m)
lengths of electrode cable. Bolt one end to the contact
assembly and the other end to the right side (when facing
the front of the control box) of the shunt (or NA-4 current
transformer). When the K234 or K235 extension cables are
used between the controls and heads the 4' (1.2 m) lengths
of electrode cable are not used. If currents or duty cycles
higher than 1000 amps at 80% duty cycle will be used, add
additional electrode cables per Table 1.

For the NA-3NF or NA-3SF, order an appropriate length of
the needed electrode cable. Connect it between the contact
assembly and shunt as described above.

Table 1

Below 1000 amps Two 4/0
1000 to 1300 amps Three 4/0
1300 to 1500 amps Four 4/0

C. Connection of Input Cable Between Power
Source and Control Box

NOTE: All electrode cables that are connected to the rear
of the control box must be manufactured by Lincoln
Electric Co. to ensure that the termination complies with
applicable U.L. standards for safety.
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Sec. L2.3.1 (Continued)
NA-3N and NA-3NF

1. Use a constant voltage type power source.

2.1If using a multiprocess power source (SAM, SA-800,
SAF-600, DC-400, DC-600, DC-1500), be sure it is
properly set for constant voltage welding per instruc-
tions in the power source operating manual.

3. Connect the input cable to the power source exactly as
specified on the appropriate connection diagram in
Sec. 1L.2.3.4. Include all jumpers on the terminal strips
as shown on the diagrams.

For instructions to connect to Lincoln power sources
not included in Sec. L.2.3.4, write to the factory; if it is
not a Lincoln power source see Sec. L2.3.5.

NOTE: Paralleling two power sources of the same
model may be practical. Request bulletin E133 for
instructions.

4. Connect work leads of sufficient size and length (per
Table 1) between the “To Work™ stud on the power
source and the work. Be sure the connection to the
work makes a tight and clean metal-to-metal contact.

5. Connect the two electrode cables of the input cable
assembly to the left side (when facing the front of the
contro! box) of the shunt-current relay assembly locat-
ed on the rear of the control box. If currents or duty
cycle higher than 1000 amps at 80% duty cycle will be
used, add additional electrode cables per Table 1. If a
travel carriage is used, clamp the electrode cables to
the carriage using the clamps supplied with the car-
riage. Do not hold the control cable with this clamp.

6. Insert the polarized connector of the control cable into
the matching receptacle on the side of the control box.

NA-3S and NA-3SF (and NA-3N or NA-3NF with
constant current board added)

1. Use either a constant current or constant voltage power
source as required for the application. Be sure the
power source is set for constant current or constant
voltage welding as appropriate per instructions in the
power source operating manual.

2. Set the wire feeder for constant current or constant
voltage as appropriate per instructions-in Sec. L2.34.

3. Connect the input cable to the power source exactly as
specified on the appropriate wiring diagram in Sec.
L2.3.4. Include all jumpers on the terminal strips as
shown on the wiring diagram. To connect to power
sources not included in Sec. L2.3.4, consult the factory
giving full nameplate information on the power source.

NOTE: Paralleling two power sources of the same
model may be practical. Request bulletin E133 for
instructions.

4. Connect work leads of sufficient size and length (per
Table 1) between the “To Work” stud on the power
source and the work. Be sure the connection to the
work makes a tight and clean metal-to-metal contact.

The Lincoln Electric Company
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5. Connect the two electrode cables of the input cable
assembly to the left side (when facing the front of the
control box) of the shunt-current relay assembly locat-
ed on the rear of the control box. If currents or duty
cycle higher than 1000 amps at 80% duty cycle will be
used, add additional electrode cables per Table 1. If a
travel carriage is used, clamp the electrode cables to
the carriage using the clamps supplied with the car-
riage. Do not hold the control cable with this clamp.

6. Insert the polarized connector on the control cable into
the matching receptacle on the side of the control box.

NA-4

1. Present NA-4’s with a potentiometer type current con-
trol (K248 above code 7560) are designed for use with
the AC-1200 power source. They may be used with the
discontinued AC-1000’s or AC-750’s but will require
an external switch to control transformer output. See
Connection Diagram S15865 in Sec. L2.3.4-H.

2. Discontinued NA-4’s equipped with a toggle switch
type current control (K211 below code 7560) may be
connected directly to the discontinued AC-1000’s or
AC-750’s provided the proper control cable is avail-
able (K216). Contact factory for Connection Diagram
$15269. These units may also be used with AC-1200’s
but will require an external rheostat for current control
(K775). Refer to Connection Diagram S15667 in
IM-283.

3. Connect the input cable to the power source exactly as
specified in Sec. L2.3.4. Include all jumpers on the ter-
minal strips exactly as specified in the diagram.

NOTE: Paralleling two power sources of thc same
model may be practical. Request bulletin E133 for
instructions.

4. Connect work leads of sufficient size and length (per
Table 1) between the “To Work” stud on the power
source and the work. Be sure the connection to the
work makes a tight and clean metal-to-metal contact.

5. Connect the two electrode cables of the input cable
assembly to the left side (when facing the front of the
control box) of the current transformer located at the
rear of the control box. If currents or duty cycle higher
than 1000 amps at 80% will be used, add additional
electrode cables per Table 1. If a travel carriage is
used, clamp the electrode cables to the carriage using
the clamps supplied with the carriage. Do not hold the
control cable with this clamp.

6. Insert the polarized connector of the input cable into
the matching receptacle on the side of the control box.

NOTE: Special cable routing precautions should be
taken to avoid possible erroneous meter readings due
to induced voltages or magnetic fields caused by the
current flowing in the weld cables.

a. Separate the K215 input control cable assembly so the
control cable is kept spaced from the weld cables by at
least 12" (305 mm) to avoid induced voltages.
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Sec. 1.2.3.1 (Continued)

b.Route and connect the cables to the control box as
illustrated below to avoid magnetic field influence on
the control box meters.

When welding with more than one AC arc, all control
cables should be spaced at least 12 inches (305 mm) from
all weld cables.

On critical applications, to reduce arc voltage change and
meter discrepancy to a minimum, the #21 lead on the NA
control cable should be disconnected from the power
source terminal strip and extended so it can be connected
directly to the work piece. The #67 lead should be
removed from the NA-4 connection bar, extended and

Installation

connected directly to the electrode contact assembly on
the head. #16 AWG conductors should be used and these
#21 and #67 leads should be kept as far as possible from
electrode and work leads.

D. Travel Mechanism

115 volt AC power to drive the standard Lincoln travel car-
riage or for starting and stopping other travel mechanisms is
obtained from a receptacle on the control box. The travel
receptacle has been changed on NA-3 and NA-4 controls
above code 8300. The 3-slot receptacle has been replaced
with a 4-socket receptacle which provides a grounding lead
connection for TC-3 carriage travel controls.

November 1990
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Installation

ELECTRICAL INSTALLATION — CONT’D

Sec.123.3
Special Electrical Connections

A.ARC AND TRAVEL STARTING AND
STOPPING

Various sequences for starting and stopping the arc and
travel are possible with standard machines or optional fea-
tures. The choice of sequences depends upon the specific
requirements of the procedures and application. See Sec.
L3.4 for a description of these sequences and the needed
reconnection instructions.

B. REMOTE LOCATION OF PUSHBUTTONS

The “Start”, “Stop”, “Inch Up” and “Inch Down” pushbut-
tons can be mounted in locations up to 50' (15.2 m) away
from the standard control box using either of the following
methods:
1.Remove the pushbuttons from the control box and
mount them where desired. Extend the leads.
2.Connect SPNO pushbuttons capable of switching 15
volts at 4 milliamps in parallel with the existing push-
buttons. The “Inch Up” and “Inch Down” extension
leads must be connected to the pushbuttons in the con-
trol box. The leads for the “Start” and “Stop” extension
leads can be connected to the terminal strip in the con-
trol box.

To minimize electronic circuit interference the leads
between the switches and control box must be twisted
together and electrically shielded from paralle! conductors
carrying other circuits. Be certain the connections are prop-
erly made and insulated from each other and the case.

STOP START NA Terminal Strip
— — —
- — 539" 581 582

53¢

A

Chassis Ground
" Use 539S on later models.

C. CONNECTING FOR TIMED WELDS

1. Use a SPNO 115 volt DC relay (part number $13605)
with a maximum coil current of 15 milliamps. This
relay is shown as SCR on the connection schematic.

2. Mount the relay at a convenient location near the con-
trol box. Connect the coil leads to #510 and #681 on
the control box terminal strip.

3. Connect one side of a suitable reset timer motor to one
side on the AC line and the other side of the timer to
one side of the SCR relay contact. Connect the other
side of the contact to the other side of the AC line.
Connect the normally open contacts of the reset timer
to #582 and #539® on the control box terminal strip.
The timer contacts must be capable of switching 15
volts at 4 milliamps.

90No

115 VAC
i ()
TIMER
510 1 681
L
582 S'CLR 539
L. )
TIMER
CONTACT
. J

~
To NA-3 or NA-4 terminal
strip in control box.

M Use 5398 on later models.

With this connection the timer starts operating when the arc
is established. When it times out the timer closes contact
#582 to #539® just as if the “Stop” button were pressed to
initiate the stopping sequence. The control is then ready for
the next weld.

" Use 5398 on later models.

D. CONNECTION FOR OPERATING TWO
HEADS FROM ONE LOCATION :

To operate two heads with only one start and one stop but-
ton, use double pole normally open pushbutton switches
capable of switching low voltages of 15 volts, 4 milliamps.
Mount the switches where convenient and connect them to
the control box terminal strips per the diagram below. Keep
the leads from each control completely isolated from the
leads to the other unit. To minimize circuit interference, the
leads from each button to each control box should be twist-
ed together and electrically shielded from parallel conduc-
tors carrying other circuits. If three heads are to be con-
trolled with one set of switches, follow the same instruc-
tions except use three pole normally open pushbuttons.

To Terminal
Strip of Unit “A”

———— To Terminal Strip
539 582 581 ot Unit “B”
LUK START : ¥
S} /_ STop 539" 582 581
LR, 1
| 581A 5 2 - 539A

P S

581B3 05398

M Use §39S on later models.

E. HIGH FREQUENCY GENERATOR (K238)
FOR DIFFICULT STARTING APPLICATIONS

NOTE: When using the K238 HF unit, the automatic weld-
ing equipment being used must have the following special
high frequency insulation:



Installation

Sec. L2.3.3 (Continued)

1. Factory installed between head motor and gearbox.
2. Factory provided for head mounted flux hopper.

3. Factory provided for wire reel mounting bracket.
4. Factory provided for head mounting®

@ Fixture builder (“F’) models which do not have head mounting insula-
tion must be mounted with a minimum of one inch (25.4 mm) thick
polyester laminate providing the head with no less than one inch (25.4
mm) exposed and 1/2 inch (12.7 mm) unexposed electrical clearance
between the head mounting bracket and mounting surface (including elec-
trically common mounting hardware).

The K238 High Frequency Unit supplies high frequency
power to the welding leads for more positive starting on
some jobs. It operates on 115 volts, 50 or 60 hertz power
supplied from the NA-3 or NA-4 control. The welding cir-
cuit of the K238 is rated at 750 amps, 100% duty cycle,
welding current. It cannot be used with the Linc-Fill
Starting Relay option. It'is to be used only with the “hot
starting” start sequence.

High Frequency Interference Protection

It is important that as much of the energy from the high fre-
quency unit as possible is utilized at the arc and that the
amount radiated is kept at a minimum. The following
instructions must be completely followed to minimize the
amount of RF radiation as required by the FCC, to prevent
malfunctioning of the NA-3 or NA-4 control and for safety.

1. The work terminal at power source must be connected to
a driven ground at the welder, or to a water pipe that
enters the ground within 10 feet (3.0 m) of the power
source. The ground connection should be securely made
and as short as possible using cable of the same size as
the work cable or larger. Grounding to the building frame
or a long pipe system can result in re-radiation, effective-
ly making these members radiating antennas.

2.Keep the work and electrode leads between the high fre-
quency unit and the arc as close together as possible.
Lengths should be as short as possible but never exceed
25 feet (7.6 m). Tape the leads together where practical.

3.Be sure the rubber covering the electrode and work cable
is free of cuts and cracks that allow high frequency leak-
ing. Cables with high natural rubber content, such as
Lincoln Stable-Arc, better resist high frequency leakage
than neoprene and other synthetic rubber insulated
cables.

4.The control leads from the high frequency unit to the
NA-3 or NA-4 must be shielded as specified in the
“Electrical Connections” section.

5.Keep the covers on the High Frequency Unit.

6. Mount the wire reel as close to the head as possible. The
electrode and reel become an aerial radiating energy into
space. Make certain the electrode cannot touch the NA-3
or NA-4 control box.

7.Make sure all parts carrying high frequency are insulated
from all other parts. Even though the parts are not
grounded, they might become radiating aerials.

8.Route the wire feed motor and flux hopper leads so they
are no closer than 6" (152 mm) to the High Frequency
unit, head mounting parts, wire reel, wire reel mounting,
welding cables, etc. Use lead clamps as necessary.

The Lincoln Electric Company
Cleveland, Ohio 44117-1199

Electrical Connections

While observing all of the points made above, make the
electrical connections as follows:

1. Turn off all input power to the power source and NA-3 or
NA-4. Mount the High Frequency Unit as near to the
head as possible but at least two feet (.6 m) away from
the NA-3 or NA-4 control box.

2.Connect electrode welding cables from the High
Frequency Unit to the automatic head and to the NA-3
shunt or NA-4 current transformer per M14156.

3. Connect work welding cables from the High Frequency
Unit to the power source and to the work per M14156.

4. Remove the cover from the High Frequency Unit. Install
the appropriate connector for the control lead conduit in
the hole provided to the right of the terminal strip.

5. Loosen the screw holding the NA-3 or NA-4 control box
cover closed and open the door. Remove the screw secur-
ing the inner panel and open the inner panel to gain
access to the terminal strip.

6. Remove the plastic hole plug from the hole on the left
side of the NA-3 or NA-4 control box. Install the appro-
priate connector for the control lead conduit.

7. Install shielded and twisted #18 AWG or larger control
leads from the High Frequency Unit to the NA-3 or NA-4
control box per M14156. The shielding must be grounded
to the control box.

Operation: When the NA-3 or NA-4 “Start” button is
pushed the High Frequency Unit is energized. When the
welding arc is established the High Frequency Unit is deen-
ergized.

CAUTION: When using the High Frequency Unit, the
“hot starting” start sequence is to be used (see “Routine
Equipment Operation,” Sec. L3.2). If using an NA-3S or
NA-4, “cold starting” is not to be used; do not allow the
electrode to touch the work when inching down because
this results in the High Frequency Unit becoming ener-
gized.

Maintenance: The only routine maintenance required on
the High Frequency Unit is to inspect the spark gaps
monthly and to maintain the setting specified on the spark
gap cover plate.

AAWARNING

« Do not touch electrically live parts
such as ouput terminals or internal
wiring.

ELECTRIC SHOCK
can kill.

The voltage at the spark gap is dangerously high when the
unit is energized. Turn off the NA-3 or NA-4 control, turn
off the power source, and disconnect the input power to the
power source before removing the spark gap access door.
Replace the access door after the adjustment is made.

November 1990
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ELECTRICAL INSTALLATION — CONT'D

Sec. L2.3.4-A
Connection of NA-3 (All) to a SAF-600 or SA-800, Types “-O” or “-OF”
and M.G. Solid State Field Control

SAF-800 OR SA-800 NOTE: Electrode polarity switches on power source
“O" OR “OF" and field control must be set for same polarity.
CONTROL BOX Power source must be off when changing polarity.
wial [l Connect the control cable ground
SO EEC E%%EPE& lead to the frame terminal marked
el ConTROL | LIPHT SREE 777 near the power source termi-
jo—<o T 31 32357611 7 nal strip or to an unpainted frame
o920 3 screw. The power source must be
| 3 properly grounded.
NA.
! 02201 _ & - If optional solid state motor gener-
&1 X ator field control is not used, tape
= Ka up separately the A, B & C leads
DT from the control cable. Also con-
5 nect a jumper from #2—#24 on the
l <»'—-c power source terminal strip.
1E4 N.A. Bolt and tape connection.
:Zﬂj N.B. Welding cables must be of proper capacity for the current and duty
1]o3! cycle of immediate and future applications.
o022 N.C. Extend lead 21 using #14 or larger insulated wire physically suitable
- . for the installation. An $16586-[ } remote voltage sensing work lead
_.% ] "' To Automatic 1:, available for this Ipurpose. Cc;?nect it direlcﬂy to the work piece
=~ i . eeping it electrically separate from the welding work lead circuit and
| T ,’ \ \.\32 dr2em4 .A 2 c’ 5 l gon:oll gable connection. For convenience, this extended #21 lead should be
vorw, 1 ;O | [-CONNECT YO BESIRED T Ontrol BOX - taped to the welding work lead. (This extended #21 lead connection
L} | ELECTRODE TeRmAL or Feeder replaces the need to employ the remote work lead accessory on LN-
=4 4—NAEU.C. Electrode cable 8 meter kits which have a direct work lead jack.)
-WORK TERMINAL >0 automatic  N-D-  !fusing an older control cable: connect lead #75 to lead #75 of field
5 - control, connect lead #76 to lead #76 of field control, connect lead
) >h‘§*§geede’ #77 to lead #77 of field control.
>3 To Work S15268
1-25-80
Sec.L2.34-B

Connection of NA-3 (Set for Constant Current Welding) to a SAF-600 or SA-800, Type “-F”
and M.G. Solid State Field Control

gﬁzggog NOTE: Electrode polarity switches on power source,
- and field control must be set for same polarity.

CONTF}?‘_— EO_X i’k"mu Power source must be off when changing polarity. Connect the control cable ground
ots, ,“g,"s SATE | FiELD cowTRoL lead to the frame terminal marked
o2, LoconTRoL 1 INPUT CABLE /77 near the power source ter-

Y- s / minal strip or to an unpainted
PN 4l 2R /S frame screw. The power source
| |32 i must be properly grounded.
1] ok { VY . ,
ol </ if optional solid state motor gener-
o¥lo ator field control is not used, tape
k-1 | & up separately the A, B and C leads
24 from the control cable. Also con-
ol e nect a jumper from #2—#24 on the
1ot power source terminal strip.
' “Ezi" N.A. Boltand tape connection. ,
N e :' t N.B. Welding cables must be of proper capacity for the current and duty cycle
1§ 32 of immediate and future applications.
e e N.C. Extend lead 21 using #14 or larger insulated wire physically suitable for
_l the installation. An S16586-] ] remote voltage sensing work lead is avail-
e e e ] ] 1 Control A e ! 3 1S ¢
o oll &> 22w 4 A B C cable to able for this purpose. Connect it directly to the work piece keeping it elec-
ey i trically separate from the welding work lead circuit and connection. For
worx | o [N, . automatic > A "
TERM, 1 MNA.$W.C. N.D. =ontrol box for:;/enlence, this extended #21 lead should be taped to the welding work
b ead.
\%m‘% N.D. |f using an older K215 control cable: connect lead #75 to lead #75 of field
: } Electrode cable control, connect lead #76 to lead #76 of field control, connect lead #77 to
to automatic lead #77 of field control. $15377
shugg N.BB 1-25-80
2 To Work

90No



Assembly and Installation

Sec.12.34-C

Connection of NA-3 (All) to a SAN

Connect the control
cable ground lead to the
frame terminal marked

/77 near the power
source terminal strip or to
an unpainted frame
screw. The power source
must be properly ground-
ed

If optional solid state
motor generator field
control is not used,
tape up separately the
A, B and C leads from
the control cable. Also
connect a jumper from
#2—#24 on the power
source terminal strip.

* If using an older control cable:
connect lead #75 to lead #75 of
field control, connect lead #76 to
lead #76 of field control, connect
lead #77 to lead #77 of field con-
trol.

The Lincoln Electric Company

Cleveland, Ohio 44117-1199

N.A
a1+ Electrode Cable to Automatic Shunt

ﬁ

5

p, =} or Feeder
S;f‘é‘g::gi 424 ) 25w RN —=—-—— Field Control Input Cable
PrwoRK  BLECT), YL BOATE :
F_’_':," L:°NT‘2=>L ! /r 3 — To automatic contro! box or feeder
' 4)—“'—(. ' =] 4.
" o—o | ‘\ \\\.‘\
o2l T —F==———NOTE: Electrode polarity
32 :::/f switches on both these units
P 32 must be set for same polarity.
(o= 3 Power source must be off
- G when changing polarity.
(o35 ] 5 ging polarity
XD Control Cable
oo ‘ /
\ N.A.  Welding cables must be
o lc
e i , Vel of proper capacity for
o=2-0. ' LY - the current and duty
[~k N 2 cycle of immediate and
A | ) " future applications.

/NA

To Work

N.B. Extend lead 21 using #14 or larger insulated wire
physically suitable for the installation. An S16586-[ ]
remote voltage sensing work lead is available for this
purpose. Connect it directly to the work piece keeping

it electrically separate from the welding work lead cir-
cuit and connection. For convenience, this extended
#21 lead should be taped to the welding work lead.

515266
1-25-80

On earlier SAM machines #1 terminal was also on termina! strip.

NE F To automatic control box

Electrode cable to automatic shunt «

1

Sec.L2.3.4-D
Connection of NA-3 (All) to a SAM Motor-Generator or Engine Driven Welder
Power Source
SAM. 655- SAM-800
] o 2t o
oflo , NA.
) o—o |
1 TERMINAL steip ! P2
! CONNECTIONS CONNECTIONS ARE
SAME AS SAM-400 H odlo J
oo 5
oho [ BEY 43
oo | 5, N
CONNECT “TAP*® ; 1 .
EoR DESRED ! ' : ; %c H TaPE ® }A
' ouTPuT RANGE ] | Lo_c___ —~ Iy ;
YAP* — .\-—_/_\\\
T AU 1| awm REMOVE SAM PORTABLE FEELD
STICK  EQUIR woek! |EQUiIr  STIEK WORK I | CONTROL & CONNECT LEADS B
000000 © o C{ ] AND ¢ TROW CONTROL CABLE,
- Ko S |
g o | '
L P A
fom mmm amm wmn wen S o

N.A. Extend lead 21 using #14 or larger insulated wire physically
suitable for the installation. An S16586-] | remote voltage sens-
ing work lead is available for this purpose. Connect it directly to
the work piece keeping it electrically separate from the welding
work lead circuit and connection. For convenience this extend-
ed #21 lead should be taped to the welding work lead.

N.B. Tape up bolted connection.

N.C.

A lfusing an older
control cable: tape
up lead #75, con-
nect lead #76 to #76
of terminal strip,
connect lead #77 to
#75 of terminal strip.

3 To Work +

Connect the control cable ground lead to
the frame terminal marked /77 near the
power source terminal strip or to an
unpainted frame screw. The power
source must be properly grounded.

*Welding cables must be of proper
capacity for the current and duty cycle
of immediate and future applications.

S15265
3-28-80J
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Sec.L2.34-E

Assembly and Installation

Connection of NA-3 or LT-7 to R3S-400, 600 or 800 With Line Voitage Compensator

- To R3S line voltage
compensator

N.A.

}N.D.

Control cable

1
N i
egative ( -] Electrode cable to
= automatic shunt

?;n_m_.} N.B.

™ ) To Work

Power Source Tape up bolted connection

Above diagram shows electrode connected positive.
To change polarity, turn power off, reverse the elec-
trode and work leads at the power source and
reverse the “Control Switch™ at the power source.

Connect the control cable ground lead to the frame
terminal marked/77near the power source terminal
strip or to an unpainted frame screw. The power
source must be grounded properly.

Sec.L2.34-E.1

To automatic control box

N.A.
N.B.
N.C.

N.D.

N.E.

On earlier R3S-400, -600 & -800 machines, #67 & #1 terminals
were aiso on the terminal strip.

Welding cables must be of proper capacity for the current and
duty cycle of immediate and future applications.

Extend lead 21 using #14 or larger insulated wire physically
suitable for the installation. An $16586-{ ] remote voltage sens-
ing work lead is available for this purpose. Connect it directly to
the work piece keeping it electrically separate from the welding
work lead circuit and connection. For convenience, this extend-
ed #21 lead should be taped to the welding work lead.

NA-3 or LT-7 leads A, B and C (#75, #76 and #77 on older
K215 control cable) are taped up when R3S line voltage com-
pensator is connected. Arc voltage is controlied by the line volt-
age compensator rheostat. There will be no adjustments of
voltage by automatic control box controls.

If a variable voltage board is present in the automatic controls
the jumper lead on the V.V. board must be connected to pin “L".

S$15990
1-25-80

Connection of NA-3 or LT-7 to R3S-400, 600 or 800 With No Line Voltage Compensator

lﬁ?--;—}
NA 4 | ':; "

N c
8 ‘} N.F.
a !

Control cable

>

21

}
! Negative

1}
= >} Electrode cable to
3 automatic shunt
!} To Work
Pow-e:Source Tape up bolted connection

Above diagram shows electrode connected positive.
To change polarity, turn power off, reverse the elec-
trode and work leads at the power source and
reverse the “Control Switch” at the power source.

Connect the control cable ground lead to the frame
terminal marked 777near the power source terminal
strip or to an unpainted frame screw. The power
source must be grounded properly.

90No

- /r}‘ To automatic control box
F
1]
H

N.A.
N.B.
N.C.

N.D.

N.E.

N.F.

On earlier R3S-400, -600 & 800 machines, #67 & #1 termi-
nals were also on the terminal strip.

Welding cables must be of proper capacity for the current
and duty cycle of immediate and future applications.

Extend lead 21 using #14 or larger insulated wire physically
suitable for the installation. An S16586-] ] remote voltage
sensing work lead is available for this purpose. Connect it
directly to the work piece keeping it electrically separate from
the welding work lead circuit and connection. For conve-
nience, this extended #21 lead should be taped to the weld-
ing work lead.

Upper terminal strip does not appear on older R3S
machines. Leads A, B and C should then be taped up. There
will be no adjustment of voltage by the automatic control box
voltage controls.

I a variable voltage board is present in the automatic con-
trols, the jumper lead on the V.V. board must be connected to
pin “L".

If using an older control cable: connect lead #75 to #75 on
terminal strip, connect lead #76 to #76 on terminal strip, con-
nect lead #77 to #77 on terminal strip.

515991
1-25-80



Assembly and Installation

Sec. L2.3.4-F

Connection of NA-3, LT-5 or LT-7 to Idealarc DC-400 and NA-3 to CV/CVI Power Sources

TO AUTOMATIC CONTROL BOX
/—POWER SOURCE CONTROL CABLE \
I E __B NN _NER _JER _JNEN _BEN __NEBN

——

The Lincoln Electric Company
Cleveland, Ohio 44117-1199

i |
I Teeeeel Teeel .
I | R T B : i R T |
. L2 42332, 1157677 1 .
EEXREXENRE RS !
: 7} —
L |
IhF : &
I 1 ;
. . GND
i NEGATIVE POSITIVE ; 21/
: (g :
l— S ENm c e mm s EnS TR ¢ OWR £ G B B _l NIB'& N.Cl

ELECTRODE CABLE

/ TO AUTOMATIC EQUIPMENT
N.A,

e
D }TO WORK

Above diagram shows electrode connected positive. To change polarity, turn power
off, reverse the electrode and work leads at the power source and position the switch
on power source (if equipped) to proper polarity. Reverse the leads on the back of
the ammeter and voltmeter in the automatic control box. Also refer to note N.F.

N.A.
N.B.

N.E.

N.F”

Welding cables must be of proper capacity for the current and duty cycle of
immediate and future applications.

Extend lead #21 using #14 AWG or larger insulated wire physically suitable for
the installation. An S16586-{ ] remote voltage sensing work lead is available
for this purpose. Connect it directly to the work piece keeping it electrically
separate from the welding work lead circuit and connection. For convenience,
this extended #21 lead should be taped to the welding work lead. (If the length
of work lead circuit is short, and connections can be expected to be reliabie,
then control cable lead #21 does not need to be extended and can be directly
connected to terminal #21 on the terminal strip. Note that this is not the pre-
ferred connection because it adds error to the wire feeder voltmeter reading.)
Tape up bolted connection.

Connect the control cable ground lead to the frame terminal marked/77near
the power source terminal strip. The power source grounding terminal
(marked/77and located near the power source input power connections) must
be properly connected to electrical ground per the power source operating
manual.

If a variable voltage board is present in the automatic controls and the DC-400
diode kit or CV-400 or CVI-500 diode option is not used, the jumper iead on
the VV board must be connected to pin “L" to permit the inch down button to
operate. This jumper, however, will disable the cold starting/autostop feature
of the automatic controls, permitting only hot starting techniques to be used.

If lead #21 is to be connected to the terminal strip, connect to the #21 terminal
that matches work polarity. This connection must be changed whenever the
electrode polarity is changed.

* Does not apply to DC-400 below code 9200 with polarity switch.

S17374
1-20-89



The Lincoln Electric Company
Cleveland, Ohio 44117-1199

Sec. L2.34-G

Assembly and Installation

Connection of NA-3, L‘_l'-5 or LT-7 to Idealarc DC-1000 and DC-1500

Power Source

7

Control cable

N.D.

Connect the control cable ground lead to
the frame terminal marked /77 near the
power source terminal strip. The power
source must be properly grounded.

\

To automatic 4

If using an older control cable: connect lead #75 to #75 on

i~

ﬁ—-a control BOX yorminal strip, connect lead #76 to #76 on terminal strip, con-
e —— . nect #77 to #77 on terminal strip.
1
) :”i"?z" ;AT ’g :/i' ,%}*
! L0Q¢ A i R N.A. Welding cables must be of proper capacity for the current
and duty cycdle of immediate and future applications.
N.B. Extend lead 21 using #14 or larger insulated wire physi-
i cally suitable for the installation. An S$16586-{ ] remote
: voltage sensing work lead is available for this purpose.
] /ﬁ 2 Connect it directly to the work piece keeping it electrically
N.B.& N.C. | separate from the welding work lead circuit and connec-
Negative Positive " tion. For convenience, this extended #21 lead should be
B ol taped to the welding work lead.
@ ol J N.C. Tape up bolted connection.
- T~ - N.D. Terminals 73 & 74 not present on earlier DC-1500.
4/'N~A-t * ] Electrode cable o
automatic equipment
E To Work
Above diagram shows electrode connected positive. To change polarity,
turn power source off, reverse the electrode and work leads at the power
source and position the switch on power source to proper polarity. Also
reverse the leads on the back of the ammeter and voltmeter in the auto- S15534
matic control box. 2-26-82B
Sec.1L.2.34-H

Connection of NA-4 (which has rhanstat for current control) to an AC-1000

All the current control rheostats on

—N.A.

Connect the control cable ground lead to the

frame terminal marked

717 near the power

source terminal strip or to an unpainted frame
screw. The power source must be grounded

properly

90No

T /3 To automatic control box the control box will be inoperative.
eI " To avoid operator confusion the
] 45 ; O — GND. — knobs should be removed.
; o=l 77 A
10—, lm__ﬁﬂv_s §O—— 8 } * % if using an older control cable
| lo—2ol BELEADS o — ¢ tape ends of leads #75, #76 and
o8 o : 4 #77
b O —_—— .
A HIGRER
Looeed w l = CURRENT CONTROL SWITCH
T 2 —_ ! SPDT, center off, momentary con-
? 46 | ! 5 ; - § —0 32 | tact toggle switch 10 amp, 250 VAC
! oo i U LOWER 7 rating. (Lincoln part No. S9826)
i 022 Ot ™ 4 L ——
ot o — g T
YA 2l Switch to be located in suitable grounded
; 32 b ! 32 % enclosure at automatic control box. Leads to
L Lo -_.d 2 g power souirce to be 18GA. or larger.
i N.B.
& N.C| L/ P N.A. Weiding cables must be of
proper capacity for the cur-
Y ~=—{ Electrode cable to automatic rent & duty cycle of immedi-
ELECTRODE 0 \ ——'} contro! box connection bar ate and future applications.
WORK o= \ _} To Work
AC-1000 \ N.B. Extend lead 21 using #14 or larger insulated wire physically

suitable for the installation. An S16586- | remote voltage sens-

ing work lead is available for this purpose. Connect it directly to

the work piece keeping it electrically separate from the welding

work lead circuit and connection. For convenience, this extend-

ed #21 lead should be taped to the welding work lead. S15865
N.C. Tape up bolted connection.

1-25-80
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Sec. L2.3.4-]
Connection of NA-4 (which has rheostat for current control or LT-6) to an AC-1200
WARNING: Turn power off before making these AC - ) 2 00
connections. _—_——————— .
Connect the control cable ground lead to the Tt T T GNb., Io Avtomatic
frame terminal marked /77 near the power = Control Box
source terminal strip. The power source ground- ~55 0
ing terminal (marked /77 and located near the | 1O—04 A
power source input power connections) must ' I oZ1e b ! 8|y N.C.
also be connected to electrical ground per the D oeg !
power source Operating Manual. [2_?_] ¢
N.A.  Welding cables must be of proper capaci- -~
ty for the current and duty cycle of imme- E—Z—‘—a
diate and future applications. See the o4 4
Operating Manual for proper sizes. T N
N.B. Extend lead 21 using #14 or larger insu- ! ]Hi 7 3
lated wire physically suitable for the ow o2l 2
installation. An $16586-] ] remote voltage |32 | n
sensing work lead is available for this pur- ﬁ—‘cj N3, e
pose. Connect it directly to the work piece - CC Tape up bolted ; -N.D.
keeping it electrically separate from the connection
welding work lead circuit and connection. ELECT. C\ B  flectrode Cable to
N.C. If using an older control cable: connect Ve #=  Automatic Connection Bar
lead #75 to #75 on terminal strip, connect ! ! > NA
lead #76 to #76 on terminal strip, connect ! - -
lead #77 to #77 on terminal strip. C/ [ S0 10 work
N.D. To avoid possible induced NA-4 or LT-6 L >
meter reading error; keep the control — e ————— \ ,
N

leads, including the extended #21 lead
separated from the AC welding cables by
at least 12 inches.

S15602
6-22-84H
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Sec.L2.34-K

Connection of NA-3 to SAF-600 “F” or SA-800 “F” and M.G. Solid State Field Control and K240 Contactor
Kit

NOTE: Electrode polarity switches on power source

SAF-600 or SA-800 and field control must be set for same polarity.
“E" Gontrol Box Power source must be off when changing polarity.
r—— = » W\.—‘
SOLID STATE .
Oﬂo ¥ EIELD 1 Field Control
549 4 ! conTROL ! Input Cable 7
' 68&’3 t - .—-—!
] &2 424 1 2 3132357611 / Connect the control cable ground
m lead to the frame terminal marked
j }o—>0 1 CowTreoL ) o semi-automatic /7 near the power source terminal
otts CABLE or automatic strip or to an unpainted frame
1 22 c control box screw. The power source must be
°:_,—°""‘ B } NB properly grounded.
=0 R
e — If optional solid state motor genera-
30 ~
=0 ’g GND, tor field control is not used, tape up
2% O separately the A,B and C leads
ol s from the control cable. Also con-
' H nect a jumper from #2-#24 on the
: °;:° al power source terminal strip.
O—o0—
2Bl |
oot 32
P o032 od— ¢
S - 4
SIS %
e e e ] I ]
o O ! K-A
WORK ! o 10 Ni "'I ' i ™ k240 contactor kit 115V. 60 HZ. To recon-
TermM. ! 1 L - ) nect for 50 HZ. see instructions on inside
1 [) ' { cover (NOTE: 600 amp capacity)
- Yo PoweR T0 AUTO
/ SouRCE £QuiP.
NE —0 %—-’ Electrode cable to semi-automatic
/t s> or automatic shunt
N.A&N.D. =3 >NC.
—- To Work

N.A. Bolt and tape connection.

N.B. If using an older control cable: connect lead #75 to lead #75 of field control, connect lead
#76 to lead #76 of field control, connect lead #77 to lead #77 of field control.

N.C. Welding cables must be of proper capacity for the current and duty cycle of immediate
and future applications.

N.D. Extend lead 21 using #14 or larger insulated wire physically suitable for the installation.
An $16586-[ ] remote voltage sensing work lead is availabie for this purpose. Connect it
directly to the work piece keeping it electrically separate from the welding work lead cir-
cuit and connection. For convenience, this extended #21 lead should be taped to the
welding work lead. (This extended #21 lead connection replaces the need to employ the
remote work lead accessory on LN-8 meter kits which have a direct work lead jack.)

N.E. Connect to desired electrode terminal.

515481
1-25-80
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Assembly and Installation

Sec.L2.3.4-L
Connection of NA-3, LT-5 or LT-7 to ldealarc DC-600

/’ Power Source

.:— g "3:"’ To automatic control box
TR —
{ W& 23 321:75 %77 308! ;IZ
;1065 '>l<‘<§<? 5p ¢ %
| t
h = Contro! Cable
32
3!
=
'f' 1 &\
HE AI« H {~N.C /
| Li-—3 N.E. & N.F.
| [Negative Positive — N.D.
q R
- he

Electrode cable to automatic equipment
A

! EN.A. N

To Work

Above diagram shows electrode connected positive.
To change polarity, turn power off, reverse the elec-
trode and work ieads at the power source and posi-
tion the switch on power source to proper polarity.
Also reverse the ieads on the back of the ammeter
and voltmeter in the automatic control box.

N.C.

N.D.

N.E.

N.F.

The Lincoln Electric Company
Cleveland, Ohio 44117-1199

Notes

Welding cable must be of proper
capagcity for the cumrent and duty
cydle of immediate and future appli-
cations.
Connect the controf cable ground
lead to the frame terminal marked
/77 near the power source terminal
strip. The power source must be
properly grounded.
For DC-600 codes below 8200, con-
nect a jumper from *N” to *S". There
is no NPS terminal strip on codes
above 8200.
Extend lead 21 using #14 or larger
insulated wire physically suitable for
the installation. An $16586-] ] remote
voitage sensing work lead is avail-
able for this purpose. Connect it
directly to the work piece keeping it
electrically separate from the welding
work lead circuit and connection. For
convenience, this extended #21 lead
should be taped to the welding work
lead.
Tape up bolted connection.

$16366
7-24-81X
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Installation

ELECTRICAL INSTALLATION — CONT'D

Sec.L2.3.5

Connection of NA-3 (All) to Non-Lincoln (not included in Sec. L2.3.4) Power Sources

POWER SOURCE

NON-LINCOLN DC POWER SOURCES
Refer to wiring diagram of power source to be used to find the type of contactor circuit

INTERNALLY POWERED CONTACTOR

OUTPUT CONTACTOR

r -
I

T 17

FOR POWE R TO

MAX. RATING OF NA-3 |
%2 T0*4 CIRCUIT IS

3 AMPS 125 VA.C.
FULL LOARD

STERDY STRATE

OPERATE_CONTACTOR L—d

)
¥ R
: D—iﬁc TRODE
i

WORK

l<>

—

0 5 VA.C 350

VOLT AMP ¥ CAPACITY

TAPE UP
EACH LEAD

TO NA-3 CIRCUIT

1S Ul

31 32 2 4,

L\

CONTROL
CABLE

Yy |/

WORK

NA-3 CONTROL UNIT

90No

FLECTRODE CABLE

POWER SOURCE

EXTERNALLY POWERED CONTACTOR

(s va.c.)

MAX. RATING OF NA-3
=2 TO ™4 CIRCLIT /1§
3 AMPS /125 VAC.
FULL LoAL
STEADY S7ATF

OUTPUT CONTACTOR — ~

-

T 1 } ; S
| ELECTRODE
I D |

[

70 /5 VA.C, 350 VOLT
AMP* FOR MA4-3 FLUS

TAPE UP
EACH LEAD

TO NA-3 CIRCUM]

\ Y
37 2

o

4

-~ 3/
CONTACTOR REQUIREMENTS ™ 32
{ ———— 75

é:_—7776

INPUT
CONTROL
CABLE

WORK

e

NA -3 CONTROL LM/T

*600 VA if Lincoln Travel Carriage is connected to NA-3.
There will be no output control of the power source at the NA-3.

ELECTRODE CABLE

August 1978
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K129 SUBMERGED ARC SMALL WIRE TWlNARCQ"

File as Sec. L2.5.3 (K129) for IM-278
File as Sec. T2.5.3 (K129) for IM-305

In “Twinarc” welding two small diameter {.045, 1/16, 5/64
or 3/32" (1.1, 1.6, 2.0, or 2.4 mm)] solid wires are fed
through a single wire feeder. Both wires must be the same
size. Any standard NA-2, NA-2F, NA-3, NA-4, or NA-5
can be used. Gear ratio of the head must be 95:1. (The
jumper on the NA-5 wire speed meter board must be in the
proper position per Item E “Adjustments.”)

The “Twinarc” assembly includes a wire reel, reel brake,
shaft and mounting bracket, drive roll, idle roll assembly
and the needed dual wire guides, nozzle and contact tip or
contact tip holder. Spacing between the wires is fixed by the
holes in the contact tip or contact tip holder.

A “Twinarc” assembly is available for each wire size —
.045, 1/16, 5/64 and 3/32" (1.1, 1.6, 2.0 and 2.4 mm).
Converting to a different wire size is accomplished by
changing a few parts. See Parts List P-101-G.

For overlay work with 1/16 thru 3/32" (1.1 — 2.4 mm)
Lincore® electrodes, a special side-by-side tip holder (part
number S17728) is available that uses standard tips.

A. Reel Installation

1. See drawing on next page for mounting suggestions
for the second electrode reel. The reel support bracket
must be made by the fixture builder to fit the particu-
lar installation.

B. Initial Preparation [For .045, 1/16 or 5/64" (1.1, 1,6 or
2.0 mm) wire]

1. Remove the following parts from the wire feed unit.
a. The wire straightener.
b. The complete nozzle.
¢. Both the upper and lower guide tubes.
d. The drive rolls.
e. The idle roll assembly. ®

2. Place the double grooved drive roll on the shaft and
insert the key. Place the clamping washer back on the
shaft and tighten the hex locking nut.

C. Initial Preparation [For 3/32" (2.4 mm) wire]

1. Remove the following parts from the wire feed unit.

a. The wire straightener.

b. The complete nozzle.

¢. Both the upper and lower guide tubes.
d. The drive rolls.

e. The idle roll assembly. ®

f. The drive roll key.

g. The output shaft drive roll spacer.

2. Oil or grease the new, shorter drive roll spacer, place
it on the output shaft and push it back as far as it will
go.

3. Place the key in the keyway of the shaft.

4. Place the outer, center and another outer drive roll on
the shaft and tighten the hex nut securely.

90No

Assembly and Installation

Twmarc incoming and outgoing gurde tubes, dnve rolls and ldle roII
assembly.

D. Nozzle Installation

1. Place the new swivel type idle roll into position,
tighten the pivot screw then assemble the tension
spring and screw.

a. On the NA-2 and NA-2F, tighten the tension screw
until the nut bottoms against the shoulder of the
screw.

b. On the NA-3, NA-4 or NA-S, with wire in the sys-
tem, tighten the tension screw to the .045-3/32"
position on the indicator plate.

2. Insert one of the guide tubes in the top hole of the
face plate (use either one of the guide tubes supplied,
both are identical). Place the dual ingoing wire guide
over this guide tube. The two parts are keyed together
so hole line up is automatic. Then place the two “L”
shaped locking clamps (T8400) into position, line up
the two flat surfaces of the guide tube so that they are
parallel with outside diameter of the drive roll and
tighten the two locking screws.

3. Turn the nozzle upside down. Insert the two long wire
guide tubes that were shipped loose into the nozzle
body so they fit into the internal recessed holes in the
mounting block. Place the contact tip (or the contact
tip holder) into position at the end of the nozzle mak-
ing sure the guide tubes fit into the recessed holes in
the contact tip. Line up the holes in the contact tip or
holder with the holes in the incoming end and lock it
in position with the clamping nut.

4. Insert the other guide tube in the outgoing side of the
face plate. Place the nozzle assembly over the guide
tube. Here again the tube and the nozzle assembly are
keyed to ensure proper line up of the holes. Insert and
tighten the two socket head screws and fasten the
nozzle securely.

@ On later models, the shoulder bolt pivot was replaced by a pin secured
by a set screw located on the mounting surface of the faceplate.



Assembly and Installation

Sec. L2.5.3 (K129), T2.2.12 and E2.7.8 (Continued)

5.

Fasten the electrode cables, one on top and one on the
bottom of the electrode terminal, with a 1/2-13 nut
and bolt. Use two 4/0 (107.2 mm?) cables for currents
up to 1000 amperes at 80% duty cycle. Use three 4/0
(107.2 mm?®) cables for 1000-1300 amperes, use four
4/0 (107.2 mm?) cables for 1300-1500 amperes.

E. Adjustments

1.

When using an NA-5, connect the calibration jumper
lead to pin “95S” on the wire speed meter board per
the table on the wiring diagram.

The ingoing tubes must be lined up with the drive roll
grooves or poor wire feeding will be encountered.
Therefore, do not change this adjustment once it is
set.

There may be occasions where the two wires will be
used other than in line with the seam to be welded. To
adjust the nozzle for staggered or cross seam wire
position, loosen the contact tip clamping nut. Rotate
the nozzle tip until the desired wire position is set,
then retighten the nut. Readjust the head position to
get proper angle of wire to work.

F. Maintenance [For .045 (1.1 mm) wire}]

Unscrew the locking collar and replace the contact tip
when it no longer provides accurate wire placement or

17/32" Dia. s Holes

[ (13.4 mm) 1
N I
£ /ﬁé{ 45041.53}3; o £
A 2NN N L
gg/ 4se O LS T3
I %, Ve LI
X } L 2 & 8 £
34— ! 18
(19.0 mm) 20" (508 mm) ha
23" (584 mm) —
Bracket Support Detail

Materials - 3/8 x 4.00 x 23 H.R.S.
(2.0 x 101.86 x 584 mm)

r<

4 {4
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/

1

L

Standard
U-Bracket

2
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good electrical contact. Keep replacement tips in stock.
For 1/16, 5/64 and 3/32" (1.6, 2.0 and 2.4 mm) wire the
tips can be replaced directly. Before installing the new tip
or contact tip holder:

1.

4,

Make sure the threads and the bottom surface of the
nozzle are clean and bright. These surfaces are cur-
rent carrying areas and must be clean.

Check the locking ring threads making sure they are
free of any foreign material. A small application of
high temperature anti-seize compound on these
threads ensures a longer life of the two mating parts.
Suggested anti-seize compounds are Graphite grease,
per Lincoln spec E2067 and “Anti-Seize and Lub.
Compound” made by Never-Siez Compound
Corporation, 2910 S. 18th Ave., Broadview, Illinois
60153.

Inch electrode out of end of nozzle. If the long steel
guide tubes came out with the old contact tip, slide
the guide tubes over the wires. Then insert the wire
through the holes in the new contact tip or contact tip
holder. This procedure simplifies the assembly and
line-up of the component parts.

Replace the locking ring and tighten securely.

Other replacement parts that should be kept on hand
include: drive rolls, tip holders, inserts and the locking
nut.

Bracket Support
User to make

r—
o (D
Brake

| — [T

November 1990
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METHOD FOR MOUNTING SECOND ELECTRODE REEL



The Lincoln Electric Company
Cleveland, Ohio 44117-1199

Assembly and Installation

K225 SUBMERGED ARC TWINARC ®KIT

Sec. L2.5.3 (K225)
K225 SUBMERGED ARC TWINARC® KIT

In “Twinarc” submerged arc welding, two 5/64, 3/32 or
1/8" (2.0, 2.4, or 3.2 mm) solid wires are fed through a sin-
gle wire feeder. Both wires must be the same size.

An NA-3S, NA-4 or NA-5 with a 142:1 gear ratio should
be used. The 95:1 gear ratio may be used with the NA-3 for
maximum usable currents and wire feed speeds, especially
with 5/64" (2.0 mm) electrode. Do not use the 95:1 gear
ratio for K225 Twinarc with the NA-5 since wire speed cal-
ibration will not be correct.

The “Twinarc” assembly includes a wire reel, insulated reel
mounting bracket, drive rolls, drive roll locating collar, an
idle roll assembly, wire straightener, dual wire guides, noz-
zle and contact blocks.

The contact assembly has two spring loaded jaws. These
press the electrode against the center spacer block for good
electrical contact to keep the nozzle cool and to maintain
contact at a given point so electrical stickout remains con-
stant during welding. Spacing between the wires is fixed by
the size of the center contact block.

A. Reel Installation

1. See Sec. L2.5.3 for mounting suggestions for the sec-
ond electrode reel. The reel support bracket must be
made by the fixture builder to fit the particular instal-
lation. The wire reels should be located so the wire
straightener knob points toward the wire reels.

B. Initial Preparation

1. Remove the following parts from the feed unit:
a. The wire straightener.
b. The complete nozzle.
¢. Both the upper and lower guide tubes.
d. The drive roll assembly including the drive roll
locating collar.
e. The idle roll assembly.®

C. “Twinarc” Assembly (Parts listed on P-101-L)

1. Place the drive rolls on the shaft per the following
sketch and tighten the hex locking nut.

2. Place the new swivel type idle roll assembly into
position, tighten the pivot screw, and then assemble

Apply a little grease or
oil te the 0.D. of sleeve Key

and carefully stide it 3
f{— Drive roll —}:] ﬁ;

into the dust seal
OCutput R U L{ tl
shaft Drive roll Drive roll

locating collar

90No

TWO

the tension spring and screw. Adjust the idle roll pres-
sure adjustment screw for the wire diameter to be
used while welding.

3. Insert one of the guide tubes into the top hole of the
face plate (both guide tubes supplied are identical).
Place the dual wire straightener over this guide tube.
The two parts are keyed together so hole line up is
automatic. Then place the two “L” shaped locking
clamps into position, line up the two flat surfaces of
the guide tube so that they are parallel with outside
diameter of the drive roll, and tighten the two locking
SCrews.

. Fit the other electrode guide into the top of the
“Twinarc” nozzle. Install the nozzle to the head by
first sliding the guide tube into the faceplate until the
mounting screws supplied with the nozzle can be
started into their respective tapped holes. Tighten
these two screws. The lineup of the outgoing guide is
automatic.

5. Fasten the electrode cables of the proper size to the
copper bar on the nozzle. Use two 4/0 (107.2 mm?)
cables for currents up to 1,000 amps at 80% duty
cycle. Split the cables so they will be on both sides of
the copper bar.

6. Install the rubber flux tube provided onto the metal
discharge tube at the bottom of the flux hopper. Slip
the end of the rubber tube with the copper tip through
the clip to the “Twinarc” nozzle assembly.

N

@ On later models, the shoulder bolt pivot was replaced by a pin secured
by a set screw located on the mounting surface of the faceplate.




Assembly and Installation

Sec. L2.5.3 (K225) (Continued)
D. Adjustments

Electrode Spacing: The wires are held against a center
contact block by the two pressure springs on the jaws.
The center block controls the distance between the wires.
Center blocks for 3/8, 1/2, and 5/8 inch (9.5,12.7, and
15.8 mm) spacing are available.

To change the blocks loosen the two pressure springs.
Then remove the two 1/4-20 socket head screws that hold
the contact block. Before installing the new block, use
graphite grease on the 1/4-20 screw threads and be sure
the mating surfaces between the center contact block and
the mating surface on the copper current bar are bright,
clean and flat. This junction carries the full welding cur-
rent. After the contact block is in place and the two sock-
et head screws are retightened, tighten the screws holding
the pressure springs.

Nozzle Rotation: The nozzle can be set so the electrodes
are in line with the joint for highest speed and penetra-
tion; siraddle the joint for a wide bead and shallow pene-
tration ; or skewed across the joint for special conditions.
To rotate the nozzle, loosen the two 1/4-20 socket head
screws that hold the body of the nozzle to the mounting

- 17/32" Dia. 5 Holes

The Lincoln Electric Company
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base and rotate the nozzle to the desired angle. If the
desired angle is not readily obtained, remove the socket
head screws entirely and relocate them in alternate holes
provided. Any desired angle can be obtained in this man-
ner. Retighten the screws when properly adjusted.

E. Maintenance

[ (13.4 mm) 1
I}
Ot e
£ 0 z,so“‘l.sg}gi\ o £
A AN RN
<§// 450 )‘?o)/&', S S -
S : N Yo | {ElT
- LT s
34— : ! 18
(19.0 mm)* 20" (508 mm)
— 23" (584 mm) —-
Bracket Support Detail

Materials — 3/8 x 4.00 x 23 H.R.S.
(2.0 x 101.6 x 584 mm)

Bracket Support

The greatest contact jaw wear takes place on the center
contact block. The side pressure jaws are made from a
special long wearing material. Replace the center contact
block when it has such a groove worn that there is no
pressure on the electrode from the side pressure jaws.

When replacing the center contact block, be certain the
surface between it and the copper bar is bright, smooth
and clean. This joint must carry up to 1,500 amperes.

November 1990
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Assembly and Installation

K239 TWINARC® KIT FOR INNERSHIELD® ELECTRODES

File as Sec. L2.5.3 (K239) for IM-278
File as Sec. T2.5.3 (K239) for IM-305

K239 TWINARC® KIT FOR INNERSHIELD
ELECTRODES

In “Twinarc” welding with Innershield electrodes, two
3/32" (2.4 mm) flux-cored electrodes are fed through a sin-
gle wire feeder. Both wires must be the same size. Any
standard model of the NA-2, NA-3 or NA-5 with 95:1 wire
feed gear ratio can be converted for “Twinarc” welding.

The K239 kit includes the nozzle equipped for water cool-
ing, drive rolls, drive roll locating collar, idle roll assembly,
ingoing and outgoing guide tubes, wire straightener, wire
reel and wire reel mounting shaft and insulation. Spacing
between the electrodes is fixed.

Reel Installation

1. See K129 for mounting suggestions for the second
electrode reel. The reel support bracket must be made
by the fixture builder to fit the particular installation.

2. For optimum operation, the two wire reels should be
mounted in the same plane as the drive rolls. The dis-
tance between the wire reels and the head should be far
enough [3 to 4 ft. (9 to 1.2 m)] to allow the Innershield
electrode to orient itself before entering the wire
straightener.

Initial Preparation

1. Remove the following items from the head. Save the
parts so the head can be reconverted to single wire
operation if required.

a. The wire straightener assembly.

b. Single wire nozzle assembly.

¢. Upper and lower wire guide tubes.

d. The idle roll assembly.®

e. All the parts on the output shaft including the drive
roll locating collar which is held on by a small set
screw.

Installation (Refer to Parts List P-100-D)

1. Install the new idle roll assembly and hold it in place
with the pivot bolt, (Item 18) and nut (Item 17). Do not
install the idle roll spring screw (Item 6) yet.

2. Install the drive rolls as shown.

Apply a little grease or
oil to the 0.D. of sleeve Key

and carefully slide it 3

into the dust seal } Jr{* Drive roll ‘—ﬁ XN:
Output R U L{’ . H

shaft Drive roll Drive roll

lecating collar
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3. (NA-3 or NA-5) Install the idle roll spring (Item 8),
spring screw (Item 6), washer (Jtem 7) and yoke indi-
cator assembly (Item 10). Tighten the idle roll spring
screw to the .035-3/32" (equal to 0.9-2.4 mm) setting
on the yoke indicator assembly.

(NA-2) Install the idle roll spring (Item 8) and spring
screw (Item 6) with its washers and the square nut
(Item 10). Tighten the spring screw until the nut hits
the shoulder on the screw.

4. Insert one wire guide into the top of the faceplate (Item
1) and slip the wire straightener down over the top of
it. The holes in the wire guide should be lined up
squarely with the grooves in the drive roll as shown.
Point the bent arm of the wire straightener either to the
right or the left depending upon the location of the
wire reels. When properly set, clamp straightener in
position using the two L-shaped clamps (Item 5).

@t

5. Fit the other electrode guide into the top of the
“Twinarc” nozzle. Install the nozzle to the head by first
sliding the guide tube into the faceplate until the
mounting screws supplied with the nozzle can be start-
ed into their respective tapped holes. Tighten these two
screws. The lineup of the outgoing guide is automatic.

6. Fasten the electrode cables to the nozzle. Use two 4/0
cables for currents up to 1,000 amperes at 80% duty
cycle. Place one on the top and one on the bottom of
the electrode terminal and tighten the 1/2-13 bolt and
the nut provided.

7. Water cooling is required for “Twinarc” welding with
Innershield electrodes. Connect the tubes included on
the nozzle to the water supply and drain using rubber
tubing obtained locally. Water flow should be about
1/3 gallon (1.25 liters) of tap water per minute.
Installation of a solenoid valve assembly (K223 for the
NA-3 and NA-5; M10502 for the NA-2) is recom-
mended to control cooling water flow. Installation
instructions are included in the kits.

Water Flow Switch Installation

Installation of a switch which permits welding only when
cooling water is flowing in the nozzle is highly recom-
mended. The switch must operate at the 1/3 gallon (1.25
liters) per minute level.

@ On later models, the shoulder bolt pivot was replaced by a pin secured
by a set screw located on the mounting surface of the faceplate.



Assembly and Installation

Sec. L2.5.3 (K239) and Sec. T2.5.3 (K239) (Continued)

1.

The Lincoln Electric Company
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Adjustments

For the NA-5 — Install a K336 Remote Pushbutton 1.  'When using an NA-5, connect the calibration jumper
Interface Module. Then connect a flow switch with lead to pin “95S” on the wire speed meter board per
normally closed contacts between the “Common the table on the wiring diagram.
Terminal” and the “Weld Stop Terminal” of the inter- 2. Nozzle Rotation: The proper lineup of the electrodes
face module. If water is not flowing, the weld cannot with the seam should be specified by the procedures.
be started. The switch should be suitable for a low To rotate the nozzle, loosen the two 1/4:"-20 socket
level voltage of 24 volts and 10 milliamps. Two suit- head screws which hold the body of the nozzle to the
able switches are as follows: mounting base and rotate the nozzle to the desired
Delaval Switch Number ES925 angle. If a greater angle is required, remove the socket
Gems Sensor Division SPDT — N.C. head screws entirely and relocate them in the alternate
Farmington, Connecticut 06302 hqles provxdeq. Any desired angle can be obtamefi in
this manner. Tighten the screws when properly adjust-
L . ed.
i{&a&%‘gﬁe{eﬁfnﬁ: P- S“gg(:)}fg g{r;ber 3. Electrode Spacing, Drag Angle and Electrode
Boca Raton, Florida 33432 SPST — N.C. Stickout: As shown in the following sketch, the elec-
trode spacing, drag angle as the electrode leaves the
For the NA-3 — Use a switch with normally closed guide block and the internal electrical stickout is fixed.
contacts. The two switches listed under the NA-5 are The electrical stickout is 3/4" (19 mm) greater than the
suitable. visible stickout. Set the stickout as specified by the
procedures.
Connect the switch to terminals #528 and #582 on the
NA-3 terminal strip. If welding starts (current flows) Loading the Electrode
when no water is flowing, the NA-3 shuts down. 1. Remove either the nozzle or the guide block at the end
For the NA-2 — use a switch with normally open con- of the nozzle.
tacts. Two suitable switches are as follows: 2. Load the wire reels with Innershield electrode per
instructions in Sec. L3.2.2. For “Speed Feed” drums
McDonnell & Miller ITT Switch Number FS 6 and reels see Sec. 1.2.5.7-A and B.
3500 N. Spaulding Avenue SPDT 3. Remove the U-shaped ingoing guide from the top of
Chicago, Iilinois 60618 the wire straightener. Turn the straightener adjusting
knob for minimum straightening. Straighten the first
Hays Manufacturing Co.  Switch Number 2600-0811 10" of electrode and insert the ends through their
Division of Zurn Industries SPDT respective holes and down through the straightener and
Erie, Pennsylvania 16512 ingoing guides to the drive rolls. Press the “Inch
Down” button until both wires start to feed through the
Remove the jumper from 20 to 26 on the terminal strip rolls.
in the NA-2 control box. Connect the normally open 4. Turn the straightener knob away from minimum
contacts of the switch to these terminals. The switch straightening and slide the U-shaped guide along the
will prevent 1CR from pulling in if no water is flow- wires 1o its original position. Lock the thumb screw.
ing.
(15.9 mm)
Spacing Contact tips
Insulation

Insulating tube

3/4"
(19 mm) o
Electrical  Internal stickout Nozzle Travel Direction
; _—
stickout
l Visible stickout L’WO Drag angle
Work
%

Work Travel Direction
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Sec. L2.5.3 (K239) and Sec. T2.5.3 (K239) (Continued)

Current
bar

Tip contact

)
N

Assembly and Installation

T FQ {nsulation

N
<
N\

NN
NNANY

block
Insulation
Tip insulator
——t—"— Tip
87 ./ insulating
N\ I%E] N tube
N N —Socket
N I N ] head
” screw
¢ i’ 1~ Guide block

Inch the electrode through the drive rolls and adjust the
straightener until the wire is straight. Mark this
position so it can be quickly reset after the next loading
of the reels. The straightener will do a good straighten-
ing job if the reels were properly installed as described
under “Reel Installation”.

Maintenance

1.

Replace the contact tips when the output current and
voltage become unstable. For access to the tips,
remove the two screws holding the guide block assem-
bly.

Holes worn in the guide block assembly allow the wire
to wander. When replacing the assembly, it is absolute-
ly essential to follow these replacement instructions:

a. Shut the welding power source off.

b. Shut water flow off.

c. Disconnect water lines from the water cooled jacket.

d.Remove the two hex head screws which mount the
water cooled jacket to the tip contact block and cur-
rent bar. Slide the jacket down off the tips.

e. With the use of a small propane torch, apply just
enough heat to melt the soft joint between the guide
block and the water jacket. Do not overheat [600°F,
(316°C) max.]
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f. Remove the socket head screw while the joint is still
hot, then remove the guide block.

g.Remove the two tip insulating tubes from the two
holes in the water cooled jacket.

h.Re-tin the mating surfaces of the water cooled jacket
using an acid core 50-50 solder. Avoid getting solder
into the holes.

i. The new guide block is tinned at the factory and
only a light amount of sanding of the mating sur-
faces will be necessary.

j- Assemble the guide block to the water jacket using
the socket head screw removed previously.

k.Make sure the guide block is back against the locat-
ing shoulder. Stand the unit up vertically with the
guide block at the bottom, then heat the assembly
again until the solder melts between the joints; tight-
en the screw during the time the solder is in a liquid
state. Add a little solder to the mating edges to
ensure a good solder joint. Do not overheat.
Improper soldering will cause the joint to overheat
and fail while welding.

1. Allow piece to cool and insert new tip insulating
tubes into the water cooled jacket.

m.Reassemble the unit.
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Assembly and Installation

K218 HORIZONTAL FILLET/ LAP ATTACHMENT

Sec. L2.54
K218 Horizontal Fillet/ Lap Attachment

This special contact assembly is recommended for sub-
merged arc welding horizontal fillet and lap joints on 3/16"
(4.8 mm) and thicker plate. With the special head pivot
assembly loose, the guide wheels ride in the joint for accu-
rate bead placement often eliminating the need for expen-
sive fixtures and clamps.

INSTALLATION OF HEAD PIVOT ASSEMBLY

1. If already installed, remove the straight contact assembly
from the head. Remove the electrode cables from the
contact assembly.

2. Unplug the wire feed motor and flux hopper cords from
the control box.

3. Remove the flux hopper. Be sure the draw bolt nut (H) is
tight and remove the roll pin (G) from the head mount-
ing block (F).

4. Support the head so it cannot fall, loosen the draw bolt
nut (H) and lower the head from the mounting (E) [or
optional horizontal adjuster (D) or vertical lift adjuster

EN

EI

Optional
Vertical
Lift Adjuster -~
15

Standard
Mounting
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5. Remove the four Allen screws (Q) which hold the
mounting block (F) to the gear box mounting plate (R).
(Save items G, H, J, Q and F for reassembly if the K218
is to be removed.)

6. Attach the pivot assembly (S) included in the kit to the
gear box mounting plate (R) using the two 1/2-13 hex
head screws (T) and lockwashers included in the kit.

7. Put the draw bolt (U) shipped with the kit into the pivot
assembly (S) with the cut in the bolt in proper position to
allow the assembly to slide onto the head mounting.

8. With the wire feed motor vertical, slide the entire assem-
bly onto the post of the head mounting (E) {or opticnal
horizontal (D) or vertical lift adjusters (E")] and tighten
the nut (V). Drive the safety roll pin (W) shipped with
the kit into the pivot assembly. This pin holds the head
on the mounting but allows it to pivot about the axis of
the mounting post when the nut (V) is loose.

9. Loosen the lock nut (V) and position the pivot shaft of
the pivot assembly (S) parallel to the weld travel direc-
tion. Tighten the lock nut (V).

INSTALL THE CONTACT ASSEMBLY AND FLUX
TUBE

1. Rotate the drive roll box to position the wire straightener
on top.

2. Put the outgoing wire guide from the drive roll mecha-
nism into the hole in the top of the fillet/ lap



Assembly and Installation

Sec. L2.5.4 (Continued)

attachment contact assembly. Place the contact assembly
in position on the bottom of the drive roll box and tight-
en the two screws which hold it to the head.

3. Connect the electrode cable from the control box to the
contact assembly. Place one cable on each side of the
connection tab with the lugs flat against the tab and
tighten the bolt and nut.

4. Install the flux hopper. (If adding a flux hopper kit to an
NA-3N, install per instructions shipped with the kit.)

5. Attach the flux tube included in the kit to the flux hopper
and tighten the wing screw.

6. Plug the wire feed motor and flux hopper cords into the
appropriate receptacles on the side of the control box.

INSTALL THE FLUX CONTROL KIT (T14861)

The kit includes a mechanical flux flow control arm which

is instalied as follows:

1. Remove the 3/8" hex head screw from the sloping sur-
face of the flux hopper. Replace this screw with the
longer screw and lockwasher included in the kit and
tighten the screw.

2. Put the flat washer from the kit over the screw. Place the
control arm inside the hopper with the bent section strad-
dling the top edge of the hopper and the hole over the
screw installed in paragraph 1.

— Flow
Control
Arm

Pivot

Nut Flat Washer

Lock Washer

Hex Head
Screw

e Fiux Valve Assembly
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3. Screw the special pivot nut from the kit onto the screw
so the shoulder of the pivot area enters into the hole in
the control arm. Tighten the nut against the flat washer.
The arm must be free to rotate about the pivot nut.

OPERATION

1. If making lap welds on 3/16" thru 3/8" (4.8 thru 9.5 mm)
plate, install the grooved guide roll shipped with the kit.
This guide roll is designed to ride along the top corner of
the upper plate, Use the fillet guide roll for lap welds on
plate over 3/8" (4.8 mm) thick.

N
A\

2. If making fillet welds, install the double guide rolls
which are designed to ride against both the vertical and
horizontal members of the joint with sufficient clearance
between the rolls to clear tack welds.

3. Obtain the proper position of the electrode with respect
to the joint by adjusting the hex screw above either guide
roll.

4. Adjust the flux hose to deposit flux directly onto the
wire at the joint. Do not allow flux to fall ahead of the
guide roll.

5. Loosen the lock screw (X) on the pivot assembly (S)
allowing the head to swing freely about the pivot shaft.

6. The combination of the off-center weight of the head and
the downward pressure of the spring on the contact
assembly holds the guide rolls in contact with the joint.
This system automatically compensates for misalign-
ment between the work and the head up to 1/4" (6.4 mm)
either vertically or horizontally.

MAINTENANCE

1. Periodically grease the contact assembly pivot point
through the grease fitting on the assembly.

2. Rusty or dirty wire and excessively high currents
increase jaw wear. When arcing occurs in the jaws or the
wire becomes loose in the jaws, remove the jaws and
dress them down by filing. When an excessive amount
of material is worn off, replace the jaws. Contact jaws
manufactured after April, 1979 have replaceable contact
inserts (refer to P-101-N).
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Assembly and Installation

K281 SOLID WIRE STRAIGHTENER FOR TINY TWINARC®

Sec. L2.5.5
The K281 Tiny Twinarc wire straightener will straighten

.045 through 3/32" (1.1 through 2.4 mm) wire diameters. It

is recommended for welding procedures requiring long
stickout and where wire position accuracy is essential. The
maximum recommended electrical stickouts are as follows:

3/8"

052 (1.3) 772 (12.5) 34" (19.0)
1716 (1.6) 34" (19.0) 1-1/4" (32.0)
5764 (2.0) 1.00° (25.0) 1-a/4" (44.5)
3732 (2.4) 1-1/4" (32.0) 20" (51.0)

A. General Installation

1. For best wire straightening the plane of the straight-
ener rolls should be as close as possible to the same
plane as the wire reels.

2. The straightener moving arm should be pointing
toward the reels and the adjusting knob should be
away from the reels.

3. The wire straightener can be mounted in two posi-
tions and the NA-3 or NA-4 head can usually be posi-
tioned to meet the requirements.

B. installation Procedure

1. Remove ingoing spring wire guide.

2. Remove ingoing wire guide tube.

3. Insert the new ingoing wire guide tube (ceramic
inserts).

4. Place the wire straightener over the guide, positioned
as outlined in “A” above, and tighten the two hex
head screws.

C. Reels and Speed Feed Drums

(See Sec. 1L.2.5.7 of IM-278 for detailed instructions on
wire feeding from Speed Feed Drums and Reels.)

D. Wire Loading and Straightener Adjustment

1. Tumn the straightener knob to the.maximum open
position.

2. Remove the top ingoing guide block by loosening the
thumb screw.

3. Straighten each coil end for a distance of approxi-
mately 10" (254 mm) — the straighter the wire the
easier to load.

4. Insert one wire in each of the guide block holes.

5. Enter both wires down through and between the
rollers, then through the upper wire guide tube until
the wires touch the drive roll. Push the inch button
and start the wires through the wire feeder.

6. Replace the upper ingoing guide block which is
keyed with two roll pins. Make sure that each wire is
in its respective groove in each of the rolls. Tighten
the thumb screw.

90No

7. Turn the adjusting knob until the moving arm is
approximately in the mid position of its total move-

ment.
Electrode

Adjusting
knob

o
:U:
il

Under Over
straight % straight

The tips should be in line with the O.D. of the drive roll for
initial straightening adjustment. If the wires are bowing to
the right, it is being over-straightened. If the wire is bowing
to the left, then the wire is not being straightened enough.
Adjust the knob until the wire comes out parallel and uni-
form. Depending on how the electrode eneters the straight-
ener, there may be some side bend to the electrode.

After the wire is coming out the nozzle with satisfactory
straightness, the tip orientation can be changed to whatever
angle between “in line” or “cross seam” is required. This is
accomplished by loosening the hexagon clamping nut and
then rotating the tip or tip holder to whatever wire orienta-
tion is required.

November 1990

NOTE: For overlay work with 1/16 thru 3/32" (1.6 thru 2.4
mm) Lincore® electrodes a special side-by-side tip holder
(part S17728) is available that uses standard tips.
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Assembly and Installation

K278 SPREADARC™

File as Sec. L2.5.6 for IM-278
File as Sec. T2.5.6 for IM-305

A. GENERAL INFORMATION

The K278 Spreadarc oscillator has been designed for use
with the NA-3N, NA-3S, NA-4, NA-5N or NA-5S head
and control. The primary application for this accessory
piece of equipment is for hardfacing buildup using a
Twinarc® nozzle. The “Spreadarc-Twinarc” covers large
areas quickly with smooth beads of minimum admixture
with the base metal. Flux cored electrode, open arc and sub-
merged arc procedures can be used.

The K278 Spreadarc produces a linear oscillation of the
automatic head and nozzle. The advantages of the K278
Spreadarc are as follows:

1. The arc length remains constant during oscillation to
give more uniform penetration.

2. There are controls for dwell periods at the end of the
stroke to provide smoother bead edges.

3. The travel speed of the arc is uniform across the bead.

The control circuitry of the new Spreadarc uses solid state
electronics. The dwell time and oscillation speed controls
are calibrated for easy setting. The length of the oscillation
travel distance is easily adjustable from four inches to one-
quarter inch by repositioning stops which activate sealed,
snap action limit switches.

A control box containing the electrical controls is mounted
on the side of the unit opposite the head mounting. The
operating controls consist of:

1. “On-off” switch.

2. “On” pilot light.

3. Circuit breaker (protects control circuit and motor from
short circuit conditions).

4. Oscillation speed. The nameplate dial is calibrated
directly in “inches per minute”.

5. Front and rear dwell controls. Each has the nameplate
dial calibrated directly in seconds.

Specifications:

Input voltage — 115 volts, 50 or 60 hertz.

Input current — 1.0 ampere maximum.

Weight — 62 pounds (28 Kg) (without head).

Maximum allowable additional weight to be mounted on
Spreadarc — 70 pounds (32 Kg) (one NA-3, NA-4 or NA-5
head with flux hopper.)

Oscillation track — 0.25 to 4.0 inches (6.4 to 102 mm).
Oscillation speed - 10-120 in./min. (.25-3 m/min)

Dwell at either end of travel — .10 to 2 seconds.

B. INSTALLATION

1. The Spreadarc can be mounted on a K325 travel carriage
or on a stationary head mount in which case the work
must be moved. When the Twinarc process is used with
the wire reels mounted on the carriage, the
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K325HC heavy duty carriage is recommended. In many
applications it may be desirable to use the K29 vertical
lift adjuster. The Spreadarc cannot be used with a K96
horizontal head adjuster or with high frequency starting.

. Remove the hex nut (A) and the support pin (B) from the

Spreadarc mounting block (C). With the draw bolt (D)
properly in place, mount the Spreadarc to the head sup-
port or vertical lift (E). Maintain support until the sup-
port pin (B) is inserted into the mounting block (C), and
install hex nut (A) on draw bolt (D). Rotate the
Spreadarc until it is perpendicular to the travel carriage
beam and tighten hex nut (A). Make certain that travel
carriage beam or stationary mounting is properly
squared up. The Spreadarc must be level in the horizon-
tal plane within +2° (see Figure 1).

| 7
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Controt Box

>
>

® ® © €

Spreadarc must be
level in this plane

Figure 1



Assembly and Installation

Sec.L2.5.6 and Sec. T2.5.6 (Continued)

3. Remove the head mounting block from the NA-3, NA-4
or NA-5 head by removing the four allen head cap
screws. This part is not used. Mount the head to the
Spreadarc using the two 1/2-13 x 1 hex head screws,
washers and lockwashers supplied with the Spreadarc
through the two large holes in the head mounting pad.
The drive motor is to be in the vertical position and the
drive rolls are to face the front. Loosen the head face
plate and rotate the face plate so that the idle roll arm is
down. Install the nozzle, wire straightener and flux hop-
per (if used) per the NA-3, NA-4 or NA-5 operating
manual (see Figure 2).

Insert the three prong line cord plug into a 115 volt 60 or
50 hertz outlet. The Spreadarc unit is grounded through
the line cord, but the head mounting is insulated from
the Spreadarc carriage. Do not allow any conducting
element to bridge from the Spreadarc to the head
since the head, including the motor and gear box
case, is at welding potential.

1/2-13 head mounting screws NA-5 motor

connection box

le——Motor
5‘3 Ver?ical

Drive rolis to

be in front as
shown

== o

Idle roll arm do‘wnx

[P

Figure 2

4. The Spreadarc can also be powered by an NA-3, NA4,
or NA-5 unit providing the welding power source sup-
plying #31 and #32 has sufficient auxiliary power capac-
ity. Instructions are as follows:

a. Tumn off the input power to the NA-3, NA-4 or NA-5
control box.

b. Remove the three prong plug from the Spreadarc
power cord and remove the rubber jacket 10 inches
{254 mm) from the end of the cord.

¢. Install a terminal for a #10 screw on the green lead
and terminals for #6 screws on the white and black
leads.

d. Install the power cord through the access hole in the
left side of the control box using a strain relief cable
clamp.

The Lincoln Electric Company
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¢. Remove the nut from the grounding stud located on
the same side as the access hole. Install the terminal
of the green lead on the grounding stud, keeping the
other terminals in place. Replace and securely tighten
the nut on the grounding stud.

f. Install the white lead on terminal 32 on the terminal
strip.

g. Install the black lead on terminal 31 on the terminal
strip.

C. OPERATION

. Set the oscillation speed control and the rear and front
dwell controls as called for in the welding procedure.
The front dwell control controls the dwell when the noz-
zle is farthest from the Spreadarc mounting bracket.
Turn the power switch on. After the dwell period and
oscillation starts, adjust the oscillation travel distance by
rotating either or both of the limit switch stops as
required to give proper front and rear electrode position.
After the desired oscillation track is obtained, lock the
stops in place by tightening the hex nuts against the
stops.

2. If there is a major change in the control setting, the oscil-

lation track will change, requiring readjustment of the

limit switch stops.

[y

D. MAINTENANCE

Before doing any of the following maintenance work,

remove the line cord plug from its receptacle or turn the

input power off at the power source if powered by an NA-3,

NA-4 or NA-5. Remove the head from the Spreadarc for

Steps 2,3 and 4.

1. Limit switches — Twice a year, check the limit switch
plungers by rotating them. They should turn freely. If
they are “stiff”, pull back the rubber boot and clean the
plunger with a cleaning solvent. Apply a dry lubricant
such as moly or graphite and put the rubber boot back in
place.

2. “V” tracxs and bearings — Clean, inspect and re-lubri-

cate twice a year (more often under severe duty applica-
tions) as follows (see Figure 3):
Remove the four screws (1) holding the limit switch
bracket (2) to the top cover (3). Remove the four screws
(4) holding the top and bottom track covers (5) in place
and remove track covers. Clean the four “V” groove
bearings (6) and the top and bottom “V” tracks (7) and
inspect for wear.

Providing the tracks are not severely worn, re-lubricate
the contact surface of the bearings and tracks with a
graphite or moly filled grease, such as automotive chas-
sis grease, and reassemble.

If the wear on the inside edge of the top track has
reached .040 (1.0 mm) either interchange the top and
bottom tracks if the bottom track is not severely worn, or
replace both tracks. To remove the tracks, loosen the 1/2-
13 hex head screws (8) which hold the bottom “V” bear-
ings in place by rotating the screws (8) and holding the
eccentric nuts (9) from turning. Rotate the eccentric nuts
(9) to give maximum clearance of the bearings to the
track. Remove the four screws (10) and (14) holding the



The Lincoln Electric Company Assembly and Installation
Cleveland, Ohio 44117-1199

2. Printed Circuit Board — The P.C. board has light emit-

Sec. 1.2.5.6 and T2.5.6 (Continued) ting diodes mounted at various locations to aid in

control box (15) in place. Maintain support on the troubleshooting a problem. The lights and their “on”
control box to prevent straining the leads from the motor. functions are as follows:
. ) ) . . A — indicates front limit switch LS1 is activated.
While supporting the moving carriage, remove the eight B — indicates rear limit switch LS2 is activated.
hex head screws (17) holding the top and bottom tracks C — indicates positive field voltage.
in p]ace and remove the tracks by shdmg them off the D — indicates negative field Vo][age‘
track support (18). Allow the top “V” bearing to rest on E — indicates voltage to motor armature.
the track support. Do rot loosen the screws holding the (will be dim when speed control is set at minimum).
motor in place because it has been factory set to give the 3. Voltage Measurements — All voltages are +10%.
proper clearance between the rack and pinion. Inspect a. 31 — 32 terminal strip — 115 volts AC.
the four “V” bearings to see that they rotate freely and b. 32 — 731A terminal strip — 115 volts AC (0 if
are not excessively worn. motor thermostat or circuit is open).
) ¢. 726 — 727 terminal strip — 105 to 120 volts DC

Install the new tracks, or switched tracks, on the track (polarity depending on travel direction).
support making certain that they are seated on the edges d. 739 — 741 terminal strip — 90 to 100 volts DC,
of the track support. Re-assemble all parts except for the oscillation speed at maximum; 12 to 25 volts DC,
top and bottom track shields and limit switch bracket. oscillation speed at minimum.

) ) e. 701 — 702 terminal strip — 13 to 15 volts DC —
To adjust the eccentrics on the bottom “V” bearings, limit switches not activated.
tighten the 1/2-13 screws until snug. Rotate eccentric f. 701 — 703 terminal strip — 13 to 15 volts DC —
nuts to bring bottom bearings snug against the track. limit switches not activated.

Hold eccentric nuts from turning and tighten 1/2-13
screws. Check for proper pressure by turning outer race
of bottom bearings by hand. They must slip but there
must be no vertical play in the carriage assembly.
Readjust eccentrics if necessary. Lubricate tracks and
bearings and install top and bottom track shields and
limit switch bracket.

3. Motor brushes — With normal service, these brushes
should last for many years. Check brushes every two
years or whenever the unit is disassembled for changing
tracks. Replace the brushes before the length is reduced
to less than .25 inch (6.4 mm).

4. Motor gear reducer — When the motor brushes are ®,—

checked, also inspect the grease in the gear box. If it @
appears hardened or dirty, it should be changed as fol-
lows:
Disassemble the unit as described in Step #2. Do not
loosen the motor mounting screws for the reason stated
in Step #2. Remove the four screws holding the gear
case to the motor frame at the large flange. Remove the
gear case from the motor. Remove as much as possible
of the old grease from the gear case. Do not wash in sol-
vent. Repack with Plastilube #2, Warren Refining
Company, Cleveland, Ohio, or an equivalent grease, and
reassemble.

5. Control box — Every six months inspect the control
box. If needed, blow dirt out using low pressure air.
Replace screw holding cover in place.

\

E. TROUBLESHOOTING

1. Circuit Protection — The 0.8 amp circuit breaker
mounted on the control box door protects the control cir-
cuit and motor from short circuit conditions. It also pro-
tects from severe overload conditions such as an obstacle
restricting carriage movement. If it opens, determine and
correct the cause of the overload. To reset the circuit
breaker, push the red button.

Figure 3
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Sec. 1.2.5.6 and Sec. T2.5.6 (Continued)

4. Resistance Measurements
a. 726 — 727 terminal strip — Motor field, should be

1200 to 1500 ohms.
b. 739 — 741 terminal strip — Motor armature, should
be 120 to 160 ohms.
November 1990
Sec.L2.5.7

K386 NARROW GAP, DEEP GROOVE NOZZLE

The 750 amp water-cooled antomatic nozzle is designed for
narrow gap, deep groove, submerged arc welding proce-
dures using a single 3/32" (2.4 mm) diameter LC-72 or
3/32" (2.4 mm) solid electrode fed by a standard NA-4
head. IM-335 describes its installation and operation.

November 1990

Sec.1.2.5.8
K391 HIGH CAPACITY SUBMERGED ARC
NOZZLE

The K391 Submerged Arc Nozzle is an extremely rugged
assembly designed to meet the high amperage, duty cycle,
and heat input requirements of heavy automatic submerged
arc welding. This nozzle is intended for use with the
Lincoln NA-3, NA-4 & NA-5 Automatic Wire Drives con-
figured for single or multiple arc applications, such as with
the K387 Tandem Arc Fixture.

The K391 nozzle is rated for welding with 1/8 — 7/32" (3.2
— 5.6 mm) diameter solid wire electrode for heavy duty
submerged arc applications. Included is a contact tip for the
wire size specified and a flux tube hanger (see Figure 1).

The K391 nozzle may also be used with the optional K285
concentric flux cone for complete flux coverage deposited
concentrically about the electrode (see Figure 2).

November 1990

Figure 1
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Figure 2 — Shown with optional K285 concentric flux cone
attached

Sec.L2.5.9
K405 AUTOMATIC INNERSHIELD NOZZLE

The K405 Automatic Innershield Nozzle offers a more slen-
der and lower cost alternative to the K148 Positive Contact
Nozzle, for use with NA-3 or NA-5 Automatic Heads®, and
features “quick-change” threadless contact tips.

K405 Nozzle Assemblies are available for welding with
.062" (1.6 mm) through .120" (3.0 mm) diameter
Innershield sizes, and are rated for procedures up to 600
amps, 80% duty cycle, using up to 1.25" (3.2 mm) electrical
stickout.

For additional information on the K405, consult IM-344,
@ K405-3/32 must be used with a head equipped with drive roll and guide

tubes for 1/16 — 3/32 (1.6 — 2.4 mm) electrodes [not 3/32 -7/32 24 - -5.6
mm)].
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SPEED-FEED° DRUMS

Use equipment rated to lift weight of this drum.
if possible, lift from bottom.
FALLING For top lifting:
EQUIPMENT can — Lift only when cover locked in place.
cause injury - Lifting device contact with underside of closing ring must be
at least 38 inches.
Never stand under a lifted laod.

A WwaRNING

Sec. L2.5.10-A

http://www.lincolnelectric.com/knowledge/articles/
content/steelhatconstruction.asp
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Sec. L2.5.10-A (Continued)

INSTALLATION INSTRUCTIONS
SPEED-FEED® DRUMS

Central Not to exceed Insulated friction free eyelets
Axis 30° - o ~
-‘\/\//@:
\ Minimum 10 inch /
2% to 3% feet / :
of unguided / diameter pulleys

electrode ~__ / Hat
preferred \/ ]E
/ \

Check pull limits {Item 4)

<«— and wire angle entry Insulated
instructions (Item 5) friction free
eyelet °
Speed Feed Drum —>
Turntable
—
— 1

http://www.lincolnelectric.com/knowledge/articles/
content/drumhandling.asp

http://www lincolnelectric.com/knowledge/articles/
content/speedfeeddrums.asp
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SPEED-FEED®° REELS
Sec. L2.5.10-B
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INSTALLATION INSTRUCTIONS
SPEED-FEED® REELS
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Installation

SEC. L2.7 — OPTIONAL FEATURES INSTALLATION

Sec. L2.7.1
Contact Assemblies

The various Innershield and submerged arc contact assem-
blies available for single electrode (and tandem arc) weld-
ing are described in current Lincoln specification literature.
See Sec. 1.2.2.6 and L2.2.7 for installation, operating and
maintenance instructions.

June 1974

Sec.L2.7.2
Twinarc®Installations

In Twinarc welding, two electrodes are fed through one
head for generally faster welding. The various Innershield
and submerged arc kits — containing a contact assembly,
wire straightener or spring guide, drive roll parts and sec-
ond wire reel and reel mounting — are described in current
Lincoln specification literature. Installation, operating and
maintenance instructions are shipped with each kit or can
be ordered as “Sec. L.2.5.3 (K-appropriate).”

June 1974

Sec. L2.7.3
K218 Horizontal Fillet/Lap Attachment

This special contact assembly automatically guides the
electrode when making submerged arc horizontal fillet and
lap welds for accurate bead placement without expensive
fixturing and clamps. Installation, operating and mainte-
nance instructions are shipped with each kit and can be
ordered as “Sec. 1L.2.2.9.”

June 1974

Sec.L2.74
K29 Vertical Lift Adjuster

When mounted in the NA-3N, NA-3S or NA-4 head
mounting system, it provides quick hand crank adjustment
of the vertical head position as shown in the drawing to the
right, and some horizontal adjustability as described in Sec.
L3.2.3. Installation instructions are shipped with each kit
and can be ordered as “Sec. L.2.2.11.”

June 1974

Sec.L2.7.5
K96 Horizontal Adjuster

When installed in the head mounting system, it provides
quick hand crank adjustment of the horizontal head position
as in the drawing to the right. Installation instructions are
shipped with each kit and can be ordered as “Sec. 1L2.2.12.”

June 1974

90No

Sec. L2.7.7
K219 Flux Hopper Kit

The flux hopper can be mounted on an NA-3N and NA-
3NF heads for submerged arc welding. Installation instruc-
tions are shipped with each kit. Follow the operating and
maintenance instructions for the NA-3S flux hopper
throughout this manual.

The flux hopper assembly should not be mounted on heads
using high frequency starting. Mount to a separate part of
the fixture. The standard mounting insulation is not suffi-
cient to protect the electrical circuit of the solenoid from the
high frequency. This only applies to the K219 kit. The NA-
3S HF flux hopper does have the necessary extra insulation
for mounting onto the head face plate.

June 1974

MOVES
IN AND
ouy

—io
(51 mm)




Installation

Sec.12.7.8
K223 Solenoid Kit

The solenoid includes a valve for control of the water flow
when using the cooling attachment on the K148 or K239
contact nozzle assembly. It opens when the “Start” button is
pressed and can be wired to close either when the “Stop”
button is pressed or the arc goes out. Installation instruc-
tions are shipped with each kit.

August 1975

Sec.1.2.7.9
K221 Start Controls PC Board

When installed on the inner panel of the control box, this
circuit adjusts starting current and voltage® for an
adjustable period of time as needed to control penetration,
bead size or other factors at the start. Must be used when
using the K237 Linc-Fill starting relay. Installation instruc-
tions are shipped with each kit.

June 1974

Sec.L.2.7.10
K245 Crater Controls PC Board

When installed on the inner panel of the control box, this
circuit adjusts ending current and voltage® for an adjustable
period of time as needed to control bead size or fill craters
at the end. Installation instructions are shipped with each
kit.

August 1975

Sec.L2.7.11
K237 Linc-Fill'™™ Starting Relay

This relay improves starting characteristics when using the
K149 or K104 Linc-Fill long stickout nozzle extension
assembly as described in Sec. 1.3.3.4-D. It can be mounted
either on the standard travel carriage or in a convenient
location near the head in accordance with instructions
shipped with each kit. Requires installation of the optional
K221 “Start Controls” P.C. Board.

January 1978

Sec. L.2.7.12 (Discontinued)
K224 Solid State Remote Field Control

Required for proper control of the output when using an
SAN, SA or SAF motor-generator type power source.
Mounting instructions are shipped with each kit. Electrical
connections are included in Sec. 1.2.3.4.

June 1974

Sec.12.7.13
K238 High Frequency Unit

When required for difficult starting applications the High
Frequency Unit can be connected to new heads equipped
with the required factory installed insulation. Installation
instructions are included in Sec. L2.3.3.

June 1974

® With NA-4 and AC-1000 combination, controls voltage only.

The Lincoln Electric Company
Cleveland, Ohio 44117-1199

Sec.12.7.14
K263 DC Electronic Voltmeter

Replaces the standard analog type voltmeter shipped with
the NA-3 when precise monitoring of voltage is required.
Includes red lights to show high or low voltage and a green
light to show when the arc voltage matches the desired volt-
age pre-set on the dial. Installation instructions are shipped
with the kit.

August 1975

Sec.12.7.15
K299 Wire Reel Assembly

For the NA-3 and NA-4. Includes wire reel for 50-60 pound
(22.7-27.2 Kg) coils, wire reel mounting and brake.
Mounting instructions included with kit. K299-HF same as
above but with high frequency mounting insulation.
November 1990

T Y E PR R E G

Sec.1L2.7.16
K310 Flux Screen

For any submerged arc equipment. Removes large particles

from reused submerged arc welding flux. Includes air driv-

en vibrator. Operating instructions included with kit.
September 1987

Sec. L2.7.17
K58 Magnetic Separator

For any submerged arc equipment. Removes foreign mag-
netic particles from reused submerged arc welding flux.
Operating instructions included with kit.

September 1987

Sec.1.2.7.18
Wire Size Conversion Kits Gun Cable
Adapters

Contact your local Lincoln district office for additional
information on available sizes or adaptability.
September 1987
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SEC. L3.2 — ROUTINE EQUIPMENT OPERATION

8. Press the “Inch Down” button to feed the
electrode out of the nozzle:
a. For most applications, when ﬂsm« “hot
starting,” leave the electrode 1;‘4“ (6.4
‘ —_— mm) or more away from the wc)rk
« The head, electrode and wire reel - o
-are electrically “hot” during the

entire welding cycle (including hot |
start andmma eiay time). Do

ELECTRIC SHOCK
can kill,

per wath new or fmsialy sc:mﬁne:d for wear if welﬁ qmlsty seems 3:{) be deteri-
. All reused flux must be scwcn@é , Qratmg '

November 1990
90No
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Sec.L3.2.2

Loading the 50-60 Pound (22.7-27.2 Kg) Reel NOTE: Always be sure the free end of the coil is

securely held while the tie wires are being cut and until

1.To remove the wire reel from its shaft, grasp the spring
loaded knob and pull it out. This straightens the knob

S0 it seats into the shaft when released.

2.Lay the reel on the floor and remove the cover plate.
3.Place a coil of wire on the reel so it unwinds properly
as the reel rotates:

a. Be sure the coil is placed so the spring loaded arms
will not interfere with the later removal of the coil
tie wires.

b. When loading .030, .035 and .045" (0.8, .09, 1.1
mm) L-50 wire, be certain the coil is placed on the
reel so the spring loaded arms are at the center of the
slots in the cardboard coil liner. This provides the
positive compression of the coil needed for trouble
free wire feeding.

c. Put the cover plate on the reel so the four arms of the
cover straddle the spring loaded arms of the reel
proper.

4.Tighten the cover as much as possible by hand. Do
NOT hammer on the spinner nut arms.

5.Cut and remove the tie wire holding the free end of the
coil. Insert the free end into one of the holes in the
cover and secure it by bending it back. Cut and remove
the remaining tie wires.

the wire is feeding through the drive rolls. Failure to do
this will result in “back lashing” of the coil, which may
tangle the wire. A tangled coil will not feed so it must
either be untangled or discarded.

6.Replace the reel on the wire feeder. Grasp the shaft
knob, pull it out and swing it across the reel hub.

7.Turn the reel until the free end of the electrode is
accessible. While tightly holding the electrode, cut off
the bent end. Straighten the first six inches (152 mm)
and insert it through the wire straightener (or small
wire spring guides) to the drive rolls. Press the “Inch
Down” button until the rolls pick up the wire and feed
it through the nozzle.

NOTE: When using the flux-cored electrode wire
straightener, remove the bushing from the top of the
straightener. Then insert end of the electrode through
the bushing and down through the straightener. When
the drive rolls start feeding wire, stop and reinstall the
bushing.

November 1990
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ROUTINE EQUIPMENT OPERATION — CONT’D

Assembly and Installation

Sec.L3.23
Head Position Adjustments
The NA-3N, NA-3S and NA-4 heads can be easily adjusted to any welding position. These adjustments are illustrated below.

The most frequently used adjustments, Fig. L3.2.3-1 and Fig. L3.2.3-2, are also available on the NA-3NF and NA-3SF. The
other NA-3NF or 3SF adjustments depend upon the fixture design.

Loosen Set Screw
With a 5/16" Allen
(I Wrench
(2
L&
Loosen Set Screw
With a 5/16"" Allen
Wrench @ IS
ROTATES
AROUND DRIVE
ROLL SHAFT
OLLS ROTATES AROUND
Cross Seam MOTOR AXIS
Adjuster Can Be
Mounted To Top
Or Bottom Of Box
ALL HEADS ALL HEADS
Fig. L3.2.3-1 Fig. 1.3.2.3-2

NOTE: If the head is positioned so the wire feed roll box is placed upside down, the wire straightener and nozzle positions
must be interchanged. Then, to feed the electrode down through the nozzle, the wire feed motor direction of rotation must be
reversed. To do this interchange leads #626 and #627 from the feed motor plug at the terminal strip inside the control box.

With Vertical Lift Adjuster, Clamps

D Can Be Set To Restrict in and Qut HEAD ROTATES AROUND
Movement to Any Distance up to 3-3/4” (95 mm) VERTICAL MOUNTING AXIS

(95 mm)  Rorate Cross
523" Adjuster and
Head

Loosen
Nut

With Vertical Lift Adjuster@

Also Loosen Screw

Rotate Head
Only

ENTIRE HEAD ROTATES ABOUT B
MOUNTING BAR, USUALLY KEPT

WITHIN 220 OF VERTICAL

WITH STANDARD HEAD MOUNTING
OR VERTICAL LIFT ADJUSTER

Fig.03.233

90No

HEAD SLIDES IN AND OQUT

WITH STANDARD HEAD MOUNTING
OR VERTICAL LIFT ADJUSTER

Fig.13.2.3-4

WITH STANDARD HEAD MOUNTING
OR HORIZONTAL HEAD ADJUSTER

Fig. L3.2.3-5
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Sec. L3.2.3 (Continued)

S}
;\. I Raises and
""""" LT _\lowers head 4"
=] (102 mm)
NI
171 47 (102 mm)
N
U
VERTICAL HEAD LIFT ADJUSTER ONLY
Fig. L3.2.3-6
W
This adjustment can be used during setup or while welding.
CROSS. SEAM ADJUSTER To control the rotational movement of (N) as it moves up
Fig. L3.2.3-9 and down, the key is made in two parts (U) and (W). These
: parts are spaced by the shims (Y) to allow vertical move-
Operation of the hand screw of the cross adjustment assem- ment of (N) with the minimum amount or rotational move-
bly on the NA-3N, NA-3S and NA-4 permits a 2-1/2 inch ment when screws (Z) are tight and socket head screw (X)
(64 mm) cross seam adjustment. This adjustment can be is loose. To lock (N} so there is no movement, tighten sock-
done while welding. et head screw (X).

This adjustment can be locked

in position by tightening two
socket head screws. l
\ Piace Handle
on One of Two
% § Positions

: ()
ﬁ Turn handie /

@ (s‘e&(x;(
5
I

I
[N
If" By rotating the horizontal adjuster
Y as shown in Fig. L3.2.3-5, the 2"
i (51 mm) movement is in any direction
} in the horizontal plane. Remove
! Two Screws
b
—~{2" |- Head moves in and out
(51 mm)
HORIZONTAL HEAD ADJUSTER HORIZONTAL HEAD ADJUSTER ONLY
Fig. L3.2.6-7 Fig. L3.2.3-8

November 1990
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ROUTINE EQUIPMENT OPERATION — CONT’D

Sec.L3.24
Controls and Their Functions

( A WARNING \
A. NA-3N AND NA-3NF -_ e ELECTRIC SHOCK can kifl.
(Also NA-3 and NAthtli,“;‘t‘e“ CONTROL POWER — Turms input 7\ e e e o
connected to 2 f-onstant Yolt- control power “On” and “Off”. Also box.

age power source. used as an emergency “Off” in case

AMMETER — Indicates current of malfunction

only while welding. VOLTAGE CONTROL — Adjusts arc

B ‘volts by controlling power source out-
CIRCUIT BREAKER — Protects put voltage.
the circuit from severe wire feed
motor overloads and short circuits.
Press to reset. Locate and correct the
cause for overloading.

TRAVEL — Turn to “Off” for no trav-
el; “Hand Travel” for travel without
welding; “Automatic Travel” for weld-
ing operations. Speed and direction of
travel are controlled by the travel
mechanism controls.

VOLTMETER (Standard) — Indicates
welding voltage only while welding.
Also indicates OCV below 60 volts.
INCH UP & INCH DOWN — Press to
inch electrode at the speed set by “Inch
Speed” control on inner panel.

ELECTRONIC YOLTMETER
(Optional) — Replaces the standard
meter when precise monitoring of thé . -

arc voltage is required. See section F on CURRENT CONTROL — Adjusts

the back of this sheet for operating wire feed speed to control welding cur-
information. rent.

START — Pushbutton begins weld- ~ STOP — Pushbutton initiates the
ing cycle. stopping cycle at the end of the weld.

/

B. NA-3S AND NA-3SF
(When connected to a Constant Current power
source)

CURRENT CONTROL — Adjusts welding current by con-
trolling power source output.

VOLTAGE CONTROL — Adjusts arc voltage.
(All other controls same as NA-3N.)

& oo [T ¢ C. NA-4

= ELECTRIC | | CURRENT CONTROL — Adjusts welding current by con-
Sy LINCOLNWELD | trolling power source output.

e VT
T

(All other controls same as NA-3S connected to constant
current power source.)

Older NA-4's used with AC-1000 power sources used a tog-
gle switch instead of a rheostat for Current Control.

90No
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OPEN CIRCUIT VOLTAGE — Adjusts OCV of motor- D.INNER CONTROL PANEL

generator, DC-600 and DC-1500 power sources to control
starting characteristics.

OPTIONAL START CONTROLS — Set starting current © and
voltage for an adjustable time.

OPTIONAL CRATER CONTROLS — Set ending current®
and voltage for an adjustable time.

——.. TIME DELAY — Prevents crater sticking by adjusting the
time for electrode burnback and/ or retract in from the puddle.

INCH SPEED — Sets speed of electrode feeding when not
welding. It is independent of the other feed speed controls
permitting inch speeds faster or slower than welding feed
speeds.

FUSES — Located on the control P.C. board located behind the inner panel door (see Sec. L6.3.2).

“ With NA-4 and AC-1000 combination, adjusts only voltage.

E. SETTING FOR CV OR CC POWER SOURCES

The NA-3N and NA-3NF weld only with a constant voltage
power source. These machines can be converted for con-
stant current welding by installation of the proper parts.

The NA-3S and NA-3SF weld with either a constant volt-
age (CV) or constant current (CC)Y® power source. Set the
equipment for either CV or CC as appropriate per the fol-
lowing:

1.If using a multiprocess power source, set it per the
instructions in the Operating Manual shipped with the
power source.

2. Tumn the input power off, and open the inner panel. Set
the “CV-CC” switch located on the constant current
P.C. board inside the control box. When using an R3S
power source with the triangle plate (for major voltage
adjustments) the constant current board jumper must
be on Pin L.

3. There are two nameplates on top of each other on the
front of the wire feeder control box. Be sure the name-
plate for the appropriate type power source is on top.

4. Similarly, if the optional “Start Controls” or “Crater
Controls” P.C. boards are installed, be sure the name-
plates for the appropriate type power sources are on
top.

F. OPTIONAL ELECTRONIC VOLTMETER
OPERATION

Set the desired arc voltage on the meter dial and start to
weld. The green light glows when actual voltage maiches
the preset voltage. Either red light glows when welding
voltage is higher or lower than the preset voitage. Adjust

(1) NOTE: Some machines are labeled “CV-VV". CC for constant current and
VV for variable voltage have the same meaning.

the “Voltage Control” in the appropriate direction until the
green light glows.

The NA-4 only welds with a constant current AC power
source. Be sure the “CV-CC” switch on the constant current
P.C. board inside the control box is always set on “CC” and
the constant current board jumper is on the correct Pin.

CV-CC Switch

‘When Innershield welding connect the jumper on the back
of the meter between A & B and the red lights will glow
when welding voltage is 1/2 volt above or below the preset
voltage. When submerged arc welding connect the jumper
between B & C and the red lights glow whenever the weld-
ing voltage is 1 volt above or below the preset voltage.
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Operating Instructions

SEC. L3.3 — SETUP INSTRUCTIONS
AAWARNING

» The head, electrode and wire reel
are electrically “hot” during the
entire welding cycle (including hot
start and contactor delay time). Do
not touch or allow these parts to
touch other equipment when

ELECTRIC SHOCK RS
can Kkill.

Sec.L3.3.1

WELDING WITH INNERSHIELD® ELECTRODES
Aiso Submerged Arc and Open Arc Welding with DC Constant Voltage (CV) Power Sources Only

(See Sec. L3.3.2 for Welding with Constant Current Power Sources)
The following instructions assume that the needed equipment — including the appropriate wire straightener or small wire

spring guide and contact nozzle — are properly installed. Choose the electrode and basic procedures depending upon the appli-
cation.

for Twinarc wei&img in which two electrodes are fed
through a single wire feeder modified by the installation
ofa ’i‘ma&rc kit. Sec Sec. L.2.53 (KXXX) for msmi}a-

Smgia Electrode ~ The fc&i&g}wmg sctup msmwmm are
wmiem %’m smglrs wm

«‘\
o

Twinam“ - ’I‘laxa fouowmg

ur iﬁé&mﬁiﬁ&& also apply

5. Depending upon the procedures and applications:
a. Select the arc and travel stopping sequence.
b. Decide if control of the ending bead size or crater
filling requires use of the optional “Crater Controls”
P.C. board.

A. Electrical Setup

1.If using a multiprocess power source (SAM, SAF,
SA-800, DC-600 or DC-1500), set the power source
for constant voltage (CV) welding per instructions in
the power source manual.

2.Set the wire feeder for constant voltage (CV) welding
per Sec. L.3.24.

3. Set the power source for the electrode polarity [DC(+)
or DC(-)] specified by the procedures. Interchange the
NA-3 voltmeter and ammeter leads if the polarity was
changed. If using the discontinued “Solid-State

See Sec. L3.4.2 for descriptions of these various stop-
ping sequences and the rewiring needed to accomplish
them.
B. Mechanical Setup
1. Set the head position relative to the work as required

Remote Field Control” with a motor-generator power
source, be sure to set the power source and field con-
trol to the same polarity before starting the power
source. Opposite polarity settings blow the fuse in the
field control.

4.Depending upon the procedures and application,
decide:

a. Whether to use “hot” or “cold” starting (cold starting
cannot be used when connected to an R3S and
requires the use of the constant voltage board).

b. Whether to start the travel with the “Start” button or
the arc.

c. If control of initial bead size or penetration requires
use of the optional “Start Controls” P.C. board.

See Sec. L3.4.1 for descriptions of these various start-
ing sequences and the rewiring needed to accomplish
them.

See Sec. L3.3.4 for Linc-Fill long stickout starting con-
siderations.

90No

for the fixture, application and procedures (see Sec.
L3.2.3).

2.Rotate the wire straightener, if used, until the top of the

straightener faces the wire reel. This is required for
smooth feeding of the electrode into the straightener.

3.1f using a K148 contact assembly, rotate the assembly

relative to the direction of travel as shown in the fol-
lowing sketch:

Contact
Pressure

Tab Spring

TRAVEL
i WORK
TRAVEL
September 1987
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Sec. L3.3.1 (Continued)

4.The mount for standard 50 and 60 pound (22.7 and
27.2 Kg) electrode coils includes a two position brake
assembly. Generally the brake should be at the inner
position (nearest to the wire reel shaft) for wire feed
speeds below 400"/min (10.0 m/min) It should be at
the outer position for faster wire speeds. To adjust the
brake position, remove the wire reel. Pull the cotter pin
that holds the brake shoe to the arm, move the shoe
and replace the cotter pin. Do not bend the cotter pin
— it is held in place by a friction fit.

5.Load the wire reel per Sec. L3.2.2 or install the Speed-
Feed drum or reel per Sec. L2.5.7.

C. Control Adjustments and Test Welding

1. Set the wire feed speed (WFS) specified by the proce-
dures using the NA-3 “Current Control.” For initial test
welds, choose the setting from the following table:

50-(1.25) 1-8/4__| 100-(2.5) 200-(5.0)
100-(2.5) |CV |_3-1/2 | 200-(5.0) 5 400-(10.0
150-(3.8) Joniyt 5-1/4 | 300-(7.6) 7-1/2 {600-(15.0
200-(5.0) 7 400-(10) 10
250-(6.4) 8-3/4

& Stamped on the gear box.

2. Set the power source and wire feeder for the voltage
specified by the procedures as follows:

Idealarc® R3S

a. Set the power source for the voltage range desired
per instructions in the R3S operating manual. The
OCV is fixed.

b.Make the final voltage adjustments using the
“Voltage Control” on the NA-3. This control varies
the voltage over the range set by the power source.

Idealarc DC-600 and DC-1500

a. Set the toggle switch on the front of the DC-600 or
DC-1500 to “Output Control Remote.”

b.Set the “Electrode Negative — Electrode Positive”
switch to correspond to the polarity of the electrode
cable connection.

¢. Set the 3-position toggle switch to “CV Innershield”
or “CV Submerged Arc” as appropriate for the pro-
cess and procedure.

d. Set the NA-3 inch speed at #2.

e. DC-600 — Set the NA-3 OCV control at approxi-
mately the same dial setting as the NA-3 voltage
control for the procedure being used.

f. DC-1500 — Set the NA-3 OCV control at #4.

g.Set the arc voltage using the NA-3 “Voltage
Control.” For initial test welds, choose a setting
from the following table:

The Lincoln Electric Company
Cleveland, Ohio 44117-1199

ge Control Setting

18 —22 4
DC-600 28 — 32 6
38 —42 8
2—24 2
34 — 36 4
DC-1500 46 — 48 ]
56 — 60 8

For further information on the use of these two power
sources with NA-3, refer to the DC-600 or DC-1500
operating manuals.

Idealarc DC-400 and DC-1000
Consult the operating manual for these machines.

SAF-600 and SA-800 with discontinued “Solid-
State Remote Field Control”

a. Set the “Voltage Range” switch on the power source
to “Low”.

b.Set the power source “Voltage” rheostat to maxi-
mum.

¢. Connect the cable from the power source contactor
box to the power source “Innershield” stud.

d.Set the arc voltage using the NA-3 “Voltage
Control.” For initial test welds, choose a setting
from the following table:

Approx. Yoltage

SAM Motor-Generator or Engine Welder

a. Set the power source “Constant Voltage Control” to
“High.”

b.Set the arc voltage using the “Voltage Control” on
the NA-3. For initial test welds, choose a setting
from the following table:

SAN with the discontinued “Solid-State
Remote Field Control”

a. Set the power source “Voltage” rheostat to maxi-
mum.

b.Set the arc voltage using the “Voltage Control” on
the NA-3. For initial test welds, use the table at the
top of this column.

3. Unless otherwise instructed in C-2, set the “Inch
Speed” for good arc striking. For an inch speed slow-
er than welding feed speed, usually required for good
striking, set the “Inch Speed” control on the inner
panel one or two dial numbers below the setting of
the “Current Control” on the front control panel.
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Sec. L3.3.1 (Continued)

4.

90No

If using a motor-generator type power source with the
recommended (discontinued) “Solid-State Remote
Field Control” installed, the power source OCV is
controlled by the “Open Circuit Voltage” control on
the inner panel of the NA-3. (Set the OCV control to
4 and the inch control to 2. To read OCV’s under 60
volts on the NA-3 voltmeter, inch the electrode up
from the work and press the “Start” button. Press the
“Stop” button before the electrode reaches the work.
If installed, set the “Start Controls” and “Crater
Controls” on the inner panel. For initial test welds, set
the “Time In Seconds” to 1 second and the “Current”
and “Voltage” controls to the same dial numbers (to
produce about the same output) as the “Current
Control” and *“Voltage Control” on the front panel.
Set the “Contactor-Time Delay” on the inner control
panel to prevent crater sticking and provide the stop-
ping characteristics required by the application. For
initial test welds, set it to about 5.

Straighten the first six inches of electrode and push it
through the wire straightener to the drive rolls. Press
the “Inch Down” button and feed the electrode down
through the nozzle. Adjust the wire straightener hand
wheel. With contact nozzles, except the K231, adjust
unti! the electrode is straight as it comes out of the
nozzle. Do not completely straighten the wire when
using a K231 contact nozzle because the nozzle relies
on a small curvature of the electrode for proper elec-
trical contact within the contact tip.

Operating Instructions

8. Set the travel speed as specified by the procedures.
With the wire feeder travel switch set to “Hand
Travel”, the travel runs without welding, permitting
accurate measurements of travel speed. When using a
Lincoln travel carriage, adjust the speed with the
rheostat and the direction with the toggle switch on
the carriage control panel.

9. Connect the work lead to the work or a suitable piece
of scrap. Clip the end of the electrode to a sharp
point,

10. Make a test weld and adjust the wire feeder “Voltage
Control” and “Current Control” until the meters indi-
cate the output specified by the procedures.

11. Make several test welds, readjusting the starting and
stopping controls in the following order:
a.Set the “Inch Speed” control for optimum arc strik-

ing. See Sec. L3.3.4 if using “Linc-Fill” long stick-
out techniques.

b. If installed, adjust the “Start Controls” to set the
welding procedures during the first 0-3 seconds of
welding to,provide the bead size, penetration or
other factor as needed for the application.

c.If installed, adjust the “Crater Controls” to set the
welding procedures for the 0-3 seconds after the
stop button is pressed to provide the bead size or to
fill the crater as needed for the application.

d. Set the “Contactor-Time Delay” to provide the
stopping characteristics needed.

November 1990
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SETUP INSTRUCTIONS — CONT’D

Sec. 1L3.3.2
Submerged Arc Welding with DC or AC

Constant Current (CC) Power Sources Only
(See Sec. L3.3.1 for Welding with Constant Voltage Power
Sources) .

1 ‘gle Electrode — The following sett
‘written for single electrode welding.

’} 'Ewmarc‘ ~ The f{xﬂs:;wmg setup instructions also apply"

fgr Twinarc weldmg in which two electrodes are fed
" ,

The following instructions assume that the needed equip-
ment — including flux hopper, solid electrode wire straight-
ener and appropriate contact nozzle — are properly
installed. Choose the flux, electrode and basic procedures
depending upon the application.

Tandem Arc — The f(}iiomng setup mézﬁmcmns *als@
apply for tandem arc w;&dmg in which 2 or 3 ﬁ&mmdes
are fed mmugh 2 or 3 wire feeders. The arc can be con-

% troIIacimlthm by pressing the “Start” or “Stop” butions of
-cach wire feeder or by mtm:mmcmﬁg thom per Scc.
123 B%fnr cois:tml using mﬁgﬁ one start &nd one siop i}utx
om0 “

A. ELECTRICAL SETUP

1.1f using a multiprocess power source (SAM, discontin-
ued SAF or SA-800, DC-600 or DC-1500), set the
power source for constant current (CC) welding per
instructions in the power source manual.

2.Set the wire feeder for constant current (CC) welding
per Sec. L3.24,

3. Set the power source for the electrode polarity [DC(+)
or DC(-)] specified by the procedures. Reverse the
NA-3 or NA-4 voltmeter and ammeter leads if the
polarity was changed. If using the discontinued “Solid-
State Remote Field Control” with a motor-generator
power source, be sure to set the power source and field
control to the same polarity before starting the power
source. Opposite polarity settings blow the fuse in the
field control.

4.Depending upon the procedures and application,
decide whether to:

a. Use “hot” or “cold” starting.

b. Start the travel with the arc or the “Start” button.

c. Control initial bead size and penetration by using the
optional “Start Control” P.C. board.

See Sec. L3.4.1 for descriptions of these various start-
ing sequences and the rewiring needed to accomplish
them.

See Sec. L3.3.4 for Linc-Fill long stickout starting con-
siderations.

5.Depending upon the procedures and application:
a. Select the arc and travel stopping sequence.
b. Decide if control of the ending bead size or crater
filling requires use of the “Crater Controls” P.C.
board.

See Sec. L3.4.2 for descriptions of these various stop-
ping sequences and the rewiring needed to accomplish
them.
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B. MECHANICAL SETUP

1.Set the head position relative to the work as required
for the fixture, application and procedures (see Sec
L3.2.3).

2.Rotate the wire straightener until the hand wheel faces
the wire reel. This is required for smooth feeding of the
electrode into the straightener.

3.1f using a K148 or a K226 contact assembly, rotate the
assembly relative to the direction of travel as shown in

the following sketches:
K148 K226
gontoct 50
Connector ressure
Tab °  |Sering o]e
Contact o O
Spring o5
NOZZLE 3
TRAVEL® <
R ‘M
TRAVEL

4.The mounting for the standard 60# (27.2 Kg) electrode
coils, includes a two-position brake assembly.
Generally, when submerged arc welding, leave the
brake at the inner position (nearest to the wire reel
shaft).

5.Load the wire reel per Sec. L3.2.2 or install the Speed-
Feed drum or reel per Sec. L2.5.7.

6.Fill the flux hopper with new or freshly screened flux.
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Sec. L3.3.2 (Continued) 2.Unless otherwise instructed in C-1, set the “Inch

C. CONTROL ADJUSTMENTS AND TEST

WELDING

1. Set the power source and the wire feeder current and
voltage controls for the outputs specified by the proce-
dure as follows:

Discontinued SAF-600 or SA-800 with discon-
tinued “Solid-State Remote Field Control”

a. Set the *“Voltage Range” switch on the power source

Speed” for good arc striking as follows:

a. When “hot” starting, usually set it to one or two dial
numbers lower than the setting on the “Voltage
Control” on the front panel. This provides the inch
speed slower than welding feed speed usually rec-
ommended.

b.When “cold” starting, usually set it to about 2 for a
slow inching speed to prevent jamming the electrode
against the work before striking.

to “High”. 3. If using a motor-generator type power source, set the
b. Set the power source “Voltage” rheostat to maxi- - Voltage Range” switch on the power source to
——— “High.” If using a motor-generator power source with
c. Set the arc voltage with the “Voltage Control” on the the discontinued “Solid-State Remote Field Control”
NA-3. For initial test welds, set it at about 6. mstallecl, the OCV is controlled by the “Open Circuit
d. Connect the cable from the power source contactor Voltage™ control on the inner panel of the NA-3. Set
box® to the power source sub-arc stud with the low- the OCV for good arc striking at about 3 to 8 volts
est current range that still permits welding at the cur- higher than the welding voltage. To‘read OCV’s
rent specified in procedures. For example, if you under 50 volts on the NA-3 voltmeter,“mch the elec-
want 500 amperes welding current, use the “300- trode up from the work and press the “Start” button.
575" stud and not the “450-Max” stud. Press the “Stop” button before the electrode reaches
e. Make final current adjustments with the NA-3 the work. . ,
“Current Control.” This control varies the current 4. If installed, set the “Start Controls” and “Crater

over the entire range controlled by the stud connec-
tion. For initial test welds set it at about 6.

Controls” on the inner panel. For initial test welds, set
the “Time In Seconds” to 1 second and the “Current”
and “Voltage” controls to the same dial numbers (to

produce about the same output) as the “Current
Control” and “Voltage Control” on the front panel.
5. The setting on the “Contactor-Time Delay” on the

Discontinued SA-750 — Follow the instructions for
the SA:800 except the SA-750 docs not have a Vollage
Range Switch or Contactor.®

Idealarc DC-600 and DC-1500
a. Set the toggle switch on the front of the DC-600 or

inner control panel is not generally critical to the sub-
merged arc welding. For initial test welds, set it to
about 5.

DC-1500 to “Output Control Remote.” 6. Straighten the first six inches of electrode and push it
b. Set the “Electrode Negative — Electrode Positive” through the wire straightener to the drive rolls. Press
switch to correspond to the polarity of the electrode the “Inch Down” button and feed the electrode down
cable connection. through ﬁ}e nozzle. Adjust the wire straightener h'fmd
c. Set the 3-position toggle switch to “VV Submerged wheel. With contact nozzles, except the K231, adjust
Arc.” until the electrode is straight as it comes out of the
d. Set the NA-3 inch speed at #2. nozzle. Do not completely straighten the wire when
e. Set the NA-3 OCV control near minimum. using a K231 contact nozzle because this nozzle
relies on a small curvature of the electrode for proper

NOTE: Most submerged arc welding can be done with electrical contact within the contact tip.
the DC-600 and DC-1500 power sources set for CV 7. Set the travel speed as specified by the procedures.
sub arc and the NA-3S for constant wire feed. Constant With the wire feeder travel switch set to “Hand
current would normally only be required for high cur- Travel,” the travel runs without welding, permitting
rent-large puddle type applications. Refer to the DC- accurate measurements of travel speed. When using a
600 or DC-1500 operating manuals for further infor- Lincoln travel carriage, adjust the speed with the
mation. rheostat and the direction with the toggle switch on

the carriage control panel.
AC-1200 (or Discontinued AC-1000 or AC-750) 8. Mount and properly connect the vsfork lead to the
a. Set the current with the “Current Control” on the »\Iork gg a smtartl);ipplege of scrap. Clip the end of the
: o . ) elecrodetoas point.
NtA'g‘ Fog m;gual test welc}i)s with ;lhe AC-1200, set ’E 9. Make a test weld and adjust the wire feeder “Voltage
?anZeO:tlu 3 'one ﬂf:iéolgogosfh; gi:c%r;giixggrfg Control” and “Current Control” until the meters indi-
A el cate the output specified by the procedures.

1000 or AC-750 output is indicated on the dial on 10. Make several test welds readjusting the starting and

the front of the power source.

b.Set the voltage with the “Volitage Control” on the
NA-4. For initial test welds, set to about 6. The
power source OCV is fixed.

© For power sources without a contactor box, connect the electrode
cable from the NA-3 input cable assembly to the appropriate stud.

stopping controls in the following order:

a. Set the “Inch Speed” control for optimum arc strik-
ing. See Sec. L3.3.4 if using “Linc-Fill” long stick-
out techniques.

b.If installed, adjust the “Start Controls” to set the
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SETUP INSTRUCTIONS — CONT'D

Sec. L3.3.2 (Continued)

welding procedures during the first 0-3 seconds of
welding to provide the bead size, penetration or
other factor as needed for the application.

c. If installed, adjust the “Crater Controls” to set the
welding procedures for the 0-3 seconds after the
stop button is pressed to provide the bead size or
fill the crater as needed for the applications.

d. Set the “Contactor-Time Delay” to provide the
stopping characteristics needed.

September 1987

Sec.L3.34
Special Considerations for Linc-Fill™
Welding

The setup and operating instructions in Sec. L3.3.1 and
L3.3.2 also apply when using Linc-Fill procedures except
for the additional starting and test welding requirements
described below.

A. DEFINITION

Electrical stickout is the distance between the point of elec-
trical contact in the nozzle tip and the work. Most automatic
welding procedures specify standard stickouts between 5/8
and 2" (16 and 50 mm).

Installing the K149 Linc-Fill extension guide on the K148
nozzle increases the electrical stickout. Passing the welding
current through the longer length of electrode preheats the
electrode so it melts more quickly in the arc. Long stickouts
from 2-1/2 to 5" (65 to 125 mm) are practical for welding
groove joints, flat fillet joints and other production “Fast-
Fill” applications.

Insulated

Extension

Assembly }
Electrical
Stickout

Mechanical
Work — Stickout l
C 7

B. STARTING REQUIREMENTS

1.Install the K221 “Start Controls” P.C. board per
instructions shipped with the kit.

2.Install the extension tubes from the K149 kit required
for the stickout desired allowing for a 3/4 to 1-1/2" (19
to 38 mm) mechanical stickout. Use the tip in the end
of the K149 extension for the electrode diameter to be
used.

3.Be certain the work cable connection to the work is
clean and bright.

4.Use clean rust-free electrode. Remove dirt and rust
from the starting area of the work.
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5. Always clip the electrode to a sharp point. As an alter-
native, reconnect the contactor dropout and back-up
circuits (see Sec. L3.4.2) to retract the wire from the
work at the end of the weld to inch up through the
extension tip knocking the slag ball off.

6.If using a motor-generator power source with
adjustable OCY, set the “Open Circuit Voltage” control
to over 50 volts for CC power sources or near maxi-
mum for CV power sources.

7.If using a DC-600 or DC-1500, set the NA-3 OCV
control at Min. when the power source is set on CC,
and set it on number 4 when in the “CV Innershield” or
“CV Submerged Arc” mode.

8. Set the starting sequence to start “hot” and “on-the-fly”
per instructions in Sec. L3.4.1.

NormalL
S7T/ICKOUT

9.Use the appropriate one of the following two starting
methods:
a. Reduced Output Starting suitable for most applica-
tions.
b.By-Pass Relay Starting for especially difficult start-
ing.

C. REDUCED OUTPUT STARTING METHOD —
SETUP AND TEST WELDING

1.The optional K221 “Start Controls” P.C. board must be
installed.

2.Remove the tip from the extension nozzle guide to pre-
vent arc damage during setup.

3.Set the welding current and voltage specified by the
procedures using the methods outlined in Sec. L3.3.1
for CV power sources or Sec. L3.3.2 for CC power
sources. Ignore the starting characteristics.

4.Set the “Time in Seconds” on the “Start Controls”
board to 1 second and “Start Current” and “Start
Voltage” to the same dial settings as the “Current
Control” and “Voltage Control” on the front panel.
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Sec. L3.3.4 (Continued)

5. Start several welds adjusting the “Inch Speed” Control,
usually to a slow speed, for the best starting that can be
obtained. If inch speed is too fast, the electrode end
jams into the work or “blasts off.” If too slow, the arc
flutters and goes out.

6.Set the “Time in Seconds” on the optional “Start
Controls” board for 3 seconds and the “Start Current”
and “Start Voltage” to the same dial settings as the
“Current Control” and “Voltage Control” on the front
panel. Start several welds adjusting the “Start Current”
and “Start Voltage”, usually to a lower setting, to
obtain optimum starting characteristics. Re-adjusting
the “Inch Speed” during these adjustments may be nec-
essary.

7.Reduce the “Time in Seconds” setting to provide only
enough time for good striking.

8.1f the backup circuit is to be used to knock the ball of
slag off the end of the electrode at the end of each
weld, make several test welds adjusting the “Contactor
—- Time Delay” on the inner panel to provide sufficient
electrode retraction to pull it up through the tip of the
extension. If using a short visible stickout, reconnect-
ing to eliminate burnback (Sec. L.3.4.2) may be needed
to prevent arc damage to the tip.

9.When setup is complete, reinstall the tip in the cxten-
sion guide.

D. BY-PASS RELAY STARTING METHOD — SETUP

AND TEST WELDING

1.The optional K237 By-Pass Relay and K221 “Start
Controls” P.C. board must be installed.

2.Remove the tip from the nozzle extension guide to pre-
vent arc damage during setup.

3.Set the welding current and voltage specified by the
procedures using the methods outlined in Sec. 13.3.1
for CV power sources or Sec. L3.3.2 for CC power
sources. Ignore the starting characteristics.

4.Re-install the extension guide tip.

5.Set the “Time In Seconds” on the “Start Controls” to
one second and set the “Start Current” and “Start
Voltage” to the same dial settings as the “Current
Control” and the *“Voltage Control” on the front panel.
Part of the current® will then flow through the exten-
sion guide and into the electrode during the first one
second of welding.

6.Start several welds adjusting the “Inch Speed” control,
usually to a slow speed, until good starting is obtained.
If inch speed is too fast, the electrode end jams into the
work or “blasts off.” If too slow, the arc flutters and
goes out.

7.If necessary, start several test welds adjusting the
“Start Current” and “Start Voltage” to a lower setting
to obtain optimum starting. Re-adjusting the “Inch
Speed” may be necessary during these adjustments.

8.1If the backup circuit is to be used to knock the ball of
slag off the end of the electrode at the end of each
weld, make several test welds adjusting the “Contactor
— Time Delay” on the inner panel to provide sufficient
electrode retraction to pull it up through the extension

The Lincoln Electric Company
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guide tip. If using a short visible stickout, reconnecting
to eliminate burnback (see Sec. L3.4.2) may be needed
to prevent arc damage to the tip.

The amount of the current diverted thru the extension guide depends
upon the procedures and the relative resistance of the electrode stickout
and the lead between the by-pass relay and the extension guide. Using
the 15 foot (4.5 m) of #12 wire shipped with the by-pass relay about
100-150 amps goes into the wire at the extension guide tip when weld-
ing with Innershield .120" (3.0 mm) NS-3M flux-cored electrode at 700
amps, DC, 37 volts and 3-3/4" (95 mm) electrical stickout. Higher
welding currents, lower lead resistance and higher electrode stickout
resistance increases the amount of by-pass current.

If the 15 foot (4.5 m) lead shipped with the by-pass relay must be
changed to fit the installation, the same amount of by-pass current is
obtained with any one of the following lead sizes:

8 v Wire Siz6 AWG (IEC mmv)
811 (2.4-3.3) 14 (2.50)
10-14 (3.0-4.3) 13 (2.50)
1317 (4.0-5.2) 12 (4.0)
1622 (4.9-6.7) 1 (4.0)
2028 (6.1-8.5) 10 (6.0)
32-45 (9.7-13.7) 8 (10.0)
51-71 (15.5-21.6) 6  (16.0)

November 1990
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SEC. L3.4 — STARTING AND STOPPING SEQUENCES

Sec.L3.4.1
Available Starting Sequences

The NA-3N and NA-3NF utilize “hot start” arc striking.

The NA-3S, NA-3SF and NA-4 can use either “hot start” or
“cold start” arc striking without any rewiring.

AAWARNING

* The head, electrode and wire reel
are electrically “hot” during the
entire welding cycle (including hot
start and contactor delay time). Do
not touch or allow these parts to
touch other equipment when
welding.

+ Use “Hot Starting” only where
required.

ELECTRIC SHOCK
can kill.

A. “HOT STARTING”

1. With the electrode not touching the work, press the
“Start” button.

2. The electrically “hot” electrode inches down at the pre-
set inching speed.

3. When it touches the work, the arc strikes and the cir-
cuit automatically switches from inching to welding
wire feed speed.

Use either the standard “on-the-fly” travel starting or rewire
the controls for “standstill” travel starting (see Sec. L3.4.2).

B. “COLD STARTING”

Recommended primarily for submerged arc welding with a
constant current power source when the weld must start at a
precise location. Can be used on DC-600 and DC-1500
pOWer sources.
1. Inch the electrode down with the “Inch Down”
button. When it touches the work, inching automatical-
ly stops and the flux valve opens (switch on flux hop-
per must be “On”).
2. Press the “Start” button to start the weld.

C. OPTIONAL “START CONTROLS” P.C. BOARD

Recommended for applications where penetration, bead
size and other characteristics must be carefully controlled at
the start. It is required when using Linc-Fill long stickout
procedures.

The starting sequence is as described above for “hot start-
ing” except, when the arc strikes, the machine welds at the
current® and voltage set by the “Start Controls” panel until
the time set on the “Time In Seconds” control elapses. The
circuit then automatically switches to welding current and
voltage. Actual settings depend upon the application
requirements.

® With the NA-4 and discontinued AC-1000 or AC-750 combination, the
current is not adjustable.
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D. OPTIONAL K237 BY-PASS RELAY

Recommended for especially difficult starting applications
when using the Linc-Fill long stickout nozzle extension
assemblies.

This option requires use of “hot starting” and the optional
“Start Controls” kit. It cannot be used with high frequency
starting.

The starting sequence is as described above for “hot start-
ing” except, when the arc strikes, a portion of the starting
current goes through the Linc-Fill extension guide entering
the electrode near the arc. This, in effect, provides short
stickout starting. When the time set on the “Time In
Seconds” timer elapses, all of the welding current flows
through the regular nozzle contact tip and the extension
guide is electrically “cold.”

See Sec. L3.3.4 for specific operating instructions.

Sec.1L3.4.2
Setting Travel Starting and Stopping

When shipped, all models are connected so the travel starts
when the “Start” button is pressed and stops when the
“Stop” button is pressed. Standard machines can be con-
nected for a variety of starting and stopping sequences.

A. “ON-THE-FLY” TRAVEL STARTING

When shipped, all models are connected for “On-The-Fly”
travel starting. The sequence follows:
1.With the electrode NOT touching the work, press the
“Start” button. This starts both the wire feed and travel
motors.
2.When the electrically “hot” electrode touches the work
to start the arc, there is relative motion between the end
of the electrode and the work. This “scratching” type
contact helps assure consistent arc striking.

This sequence is recommended for most welding including:
1.Roundabouts and any other weld which ends at its
starting point. A timer to control the welding cycle can
be installed per Sec. L2.3.3.
2. Welds started on a run-out tab.
3. For improved arc striking on any application.

B. “STANDSTILL” TRAVEL STARTING

All models can be reconnected so the travel remains at a
standstill until the arc starts. “Standstill” travel starting is
used when the electrode must be started at a precise loca-
tion.

For consistent arc striking with “Standstill” travel starting
always clip the end of the electrode to a sharp point before
starting. '
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C. SETTING STOPPING SEQUENCES

As shipped, the travel stops when the “Stop” button is
pressed, producing a small crater area.

When the end overlaps the beginning of the weld, recon-
necting to stop the travel later in the sequence spreads the
crater over a longer area.

D. RECONNECTING THE TRAVEL SEQUENCE

To change the travel sequence, turn the input AC power off
at the power source, remove the screw holding the inner
panel and swing the panel open. Change the connections
(older models) or switch positions (newer models) on the
logic board as follows:

Travel Stops . | Older Models :
. e i e .
With the “Start” Button | With the “Stop” Button | Lead 691 to Pin 6% ‘H @ é {4j ‘D é ﬁ ﬁ
i Lead 692 to Pin5 LBy e
, Switch #1 Switch #2
With Arc Striking . With Arc Stopping - Lead 691 to Pin 6 E 92 é -i ’D 5 ﬁ 2
! - Lead 692 to Pin7 e . Cuouod
! Switch #1 Switch #2
With Arc Striking With “Stop” Button " Lead 691 to Pin35 J 0.2 .8 41 2 3 4
Lead692 o Pin7 |0 d o U0 00T
' Switch #1 Switch #2
With “Start” Button With End Crater Fill Time"®' Lead 691 to Pin 8 A -DZ -S -é .|7 .2 8 4
Lead 692 to Pin9 18880300
Switch #1 Switch #2
N ‘NOTE:
(9) On machines below code 7432, connect 691 to pin 8. [—Dj Indicates switch in up A position 'B Indicates switch in down g position
(10) Crater fill Board installed. L : A '
:i Indicates switch position does not matter
Logic Board
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Sec. L3.4.2 (Continued)
E. SETTING THE ARC STOPPING SEQUENCE

The primary consideration in setting the arc stopping
sequence is to prevent the electrode from sticking in the pud-
dle. This is easily done with the machine as shipped.

The standard sequence follows:

1. Press the “Stop” button.

2. The wire feed motor stops and the “Contactor-Time
Delay” starts.

3. The arc continues to burn the electrode back from the
puddle until the time set on the “Contactor-Time
Delay” located on the inner pane! elapses. This control
should be set for the minimum burnback time that still
prevents crater sticking.

A WARNING

= o ELECTRIC SHOCK can kill.

*The head, electrode and wire reel are
electrically “hot” during the entire weld-
ing cycle (including hot start and con-
tactor delay time). Do not touch or
allow these parts to touch other equip-
ment when welding

*Use minimum contactor delay time
required.

When it is necessary to retract the electrode for easy fixture
unloading or to assure restriking with Linc-Fill long stickout
procedures, the standard machines can be reconnected so
that, when the “Stop” button is pressed, the wire feed motor
reverses to inch the electrode away from the crater. This can
be done with or without burnback. The distance the elec-
trode retracts depends primarily upon the time set on the
“Contactor And Electrode Back Up Time Delay”. The “Inch
Speed” set for good arc striking also affects the distance the
wire is retracted.
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F. RECONNECTING THE STOPPING SEQUENCE

To change the stopping sequence, turn the input AC power
off at the power source, remove the screw holding the inner
panel and swing the panel open. Change the connections
(older models) or switch positions (newer models) on the
logic board as follows:

WHEN THE “STOP” BUTTON IS PRESSED:
1. Feed motor stops and electrode burns back (standard)

For newer models*

01 . 2 . 3 -4

dd 0

Switch #2

For older models
lead 693 to pin 3
lead 690 to pin 4

2. Feed motor inches up and electrode burns back
For newer models*
.1 . 2 - 3 04

PE OO

Switch #2

For older models
lead 693 to pin 1
lead 690 to pin 4

3. Feed motor inches up and contactor opens (no burn-
back)

For newer models*
01 - 2 - 3 ¢4
78 010

Switch #2

For older models
lead 693 to pin 1
lead 690 to pin 2

NOTE:

E} Indicates switch in up A position B indicates switch in down ' position

D indicates switch position does not matter

The positions of switch #1 do not affect the stopping sequence.

G. OPTIONAL “CRATER CONTROLS” PC BOARD

Recommended for applications where the ending bead size
must be controlled, the crater must be filled including round-
abouts and other welds where the end overlaps the start.

When the “Stop” button is pressed, the machine welds at the
current'” and voltage set by the “Crater Controls” until the
time set on the “Time In Seconds” control elapses. The cir-
cuit then automatically switches to the arc stopping
sequence described above.

1 With the NA-4 and discontinued AC-1000 or AC-750 combination the
current is not adjustable.
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Maintenance

SEC. L6.2 — MECHANICAL MAINTENANCE

AAWARNING

+ Turn off input power to the
welding power source using the
disconnect switch before working
on this equipment.

ELECTRIC SHOCK
can kill.

Sec.L6.2.1
Wire Drive Gear Box

Once a year recoat all gear teeth with a non-fluid moly-
disulfide grease such as Non-Fluid Oil Corp’s A-29
Special/ MS lubricant. For access to the gears in one cham-
ber, remove the adapter plate and motor assembly. To lubri-
cate the gears in the other chamber, remove one of the pipe
plugs and feed grease in contact with the bevel gear teeth
while rotating the output shaft by hand until all teeth are
lubricated.

November 1990

Sec.L6.2.2
Changing Wire Feed Gear Ratios (NA-3 only)

%
i BOG o0t
o 4

3/32 (2.4)
1/8 (3.2)
7/32 (5.6)

25-400 (7.5-122)
17-268 (5.2-82)

5/32 (4.0)

(D Using constant wire feed speed (CV mode).

Three gear ratios are available — 57:1, 95:1 and 142:1. To
change the gear ratio, replace the motor pinion and the first
reduction gear per the following instructions: (Refer to P-
100-C and P-100-E.)

1.Remove the four round head screws which mount the
motor adapter plate to the gear box. Remove the motor
and adapter plate from the gear box.

2.Take the two longer screws removed in Step (1) and
screw one into each of the tapped holes located in the
face of the fiber input gear (Item 13). Insert the screws
through the full thickness of the gear and, using a
screwdriver wedged between the screws to prevent
rotation , remove the hex nut (Item 10) which holds the
gear to the shaft. Remove the flat washer (Item 11).

3.Pull the gear from the shaft using the screws as a
pulling device.

4.Be certain the woodruff key (Item 5) is properly locat-
ed on the shaft. Turn the adapter plate mounting screws
into the new fiber gear from the stenciled side and
place the gear on the shaft. Replace the flat washer,
tighten the hex nut and remove the adapter plate
mounting screws from the gear.

5. After noting the relation of the adapter plate with the
motor leads, remove the adapter plate from the motor.
Support the pinion properly and, with the proper size
punch, drive the roll pin which holds the pinion out of
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the shaft. Pull the pinion off. Install the new pinion and
replace the roll pin. Replace the adapter plate in its
original location.

6. Cover the teeth of the motor pinion and the input gear
with a non-fluid moly-disulfide grease such as Non-
Fluid Oil Corp’s A-29 Special / MS lubricant. This can
be scooped from the cavity of the gear case.

7.Reassemble the motor on the gear box being certain
the gears mesh properly and the adapter plate locating
bead is in its cavity. Replace and tighten the four
screws and the lock washers removed in Step 1.

November 1990

Sec.1.6.2.3
Wire Drive Mechanism

Drive Mechanisms for three wire size ranges are available
— .035 thru .052" (0.9 thru 1.3 mm), 1/16 thru 3/32" (1.6
thru 2.4 mm) and 3/32" thru 7/32" (2.4 thru 5.6 mm). If
changing to wire sizes outside the range, change the drive
rolls and the incoming and outgoing guide tubes. Also
change the gear ratio (Sec. L6.2.2) if necessary.

The electrode is driven by gripping between the grooved
drive rolls and a spring loaded idle roll. Replace the drive
rolls when they become worn. The drive rolls for 1/16" (1.6
mm) and larger diameter electrodes have two sets of teeth
so they can be reversed once before they must be replaced.

November 1990

Sec.L6.2.5
Wire Straighteners

A. FOR SOLID ELECTRODE

Periodically inspect the slide bushing at the top of the
straightener and the ingoing wire guide at the buttom of
the straightener for signs of wire milling. If necessary,
rotate the guide to present an unworn surface. To reverse
the slide bushing for a fresh wear surface, remove the
cross adjustment screw and turn the bushing over.

B. FOR FLUX-CORED ELECTRODE

Severe wear to the “V” groove in the curved arm of the
straightener can result in wire wander at the arc.
Periodically check the groove and replace the arm when
badly worn. Also replace the ingoing guide at the top of
the straightener if it shows signs of milling the wire.

June 1974
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SEC. L6.3 - ELECTRICAL MAINTENANCE

Sec. L6.3.1
Control Box

Every three months inspect the control box. If needed, blow
dirt out using low pressure air. No other maintenance
should be required.

June 1974

Sec.16.3.2
Circuit Protection

The circuit breaker mounted on the left side of the control
box protects the control circuit from short circuit conditions
and from severe wire feed overloads. If it opens, determine
and correct the cause of the overload. To reset the circuit
breaker, push the red button.

Field Circuit Fuses (Early models only) - On the control
P.C. board there is a 1/2 amp slo-blo fuse to protect the field
circuit. The following conditions could cause this field fuse
to open:

a. Complete or partial wire feed motor field short.
Normal field resistance is approximately 700 ohms.

b. A welding procedure where there is a lot of electrode to
puddle shorting. This rapid arc shorting may cause the
field voltage polarity to change frequency and blow the
fuse. (1C and 1D will both be flickering when welding.)

98Sept

¢. Too low an impedance when idle across 21-67, caused
by the following:

1. Something external to the NA controls and
power source, causing a partial short across 21-
67.

2. Use of a non-Lincoln power source.
3. A defective Lincoln Electric power source.
d. A defective control board.

The control P.C. board is located behind the inner panel
door. P.C. Board Power Supply Fuse - On the early model
control P.C. board there is a 3/10 amp fuse to protect the
DC regulated power supply from overload. This fuse will
blow if a P.C. board component fails and overloads the 24
volt DC power supply. A second 3/10 amp fuse had been
added to the control board on later models to protect the
board against faulted remote switches.

September 1987

On the latest models all fuses on the control board have
been replaced with PTC Resettable Fuses. These devices
will shutdown the circuit if overloaded, but will automati-
cally reset after the overload condition has been removed.
Should one of these devices trip, turn off the power to the
unit and remove the source of the overload (See possible
suggestions above for fuse blowing). Allow a few minutes
for the device to cool down before restoring power.

September 1998



The Lincoln Electric Company
- Cleveland, Ohio 44117-1199

Maintenance

SEC. L6.4 — OPTIONAL FEATURE MAINTENANCE

Sec.L6.4.1
Contact Assemblies

Dirty or rusty electrode and excessively high currents cause
rapid wear of the contact tips. The nozzle contact tip must
be replaced when it no longer provides accurate wire loca-
tion or good electrical contact. See Sec. L2.2.6, Sec. L2.2.7
or Sec. L2.5.3 for specific instructions for replacing contact
tips and other maintenance of the various contact assem-
blies.

June 1974

Sec. L6.4.2
Wire Reel Mounting for 50 or 60# (22.7 or 27.2
Kg) Coils

Periodically coat the reel shaft with a thin layer of grease.
No maintenance of the two position adjustable brake is
needed except to replace the shoe assembly if it wears
through.

November 1990
Sec.1.64.4
Travel Carriage

Periodically oil the following parts with a light machine oil:

1.Clutch handle bearings

2.Travel gear box pivot points

3.Pins and bearings on the mechanism which raises and
lowers the welding head.

Every three months clean and inspect the control box. No
further maintenance should be required.

May 1985

90No

Sec. L6.4.6
Vertical Lift Adjuster

Every month add a few drops of SAE-140 oil or equivalent
to the oil cup on the back of the vertical lift housing.

Every year replace the grease in the top section gear cavity
with a medium grease.

If the unit is disassembled for cleaning, apply a layer of
medium grease to the screw threads of the head lift tube
(Item 2 of P-101-S) and head lift screw (8). Apply a thin
layer of grease to the OD of the head lift tube and the ID of
the long hole in the head lift body (1). Slide the head lift
tube into the head lift body and screw in the head lift screw.
Fill the upper section gear cavity one-half full of grease. Be
sure the needle bearings are packed in grease.

June 1974

Sec.1L.6.4.7
Horizontal Adjuster

Twice a year apply a thin coat of grease to all sliding sur-
faces. Every year replace the grease in the gear cavity with
a medium grease.

June 1974
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The Lincoln Electric Company
Cleveland, Ohio 44117-1199

L5311

Dimension Print
2-20-87G

NA-3 (All Models) and NA-4 CONTROL BOX DIMENSIONS
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15427
Dimension Point
2-20-87G
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K278 SPREADARC DIMENSIONS
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10-10-86F

6.00
R
SRV
Lﬁ
Centerline of
head (2) 1/2-13x1.00

mountings

Hex. hd. cap screws

for head mounting






2 LTS r OIS

((2)EBS 03 (0)p8G WOUY -

8d 0% ¥69s PDOT [ .8, 10308UUOD Jedun] [(03SU]) INAHS HILIN D'

AN3YANI INIAT:

7 OIS r I s X ¥3d ST06RAS aalVaioN LIRS G33y 304N0S HINOJ OL YoM

- (O)E8S 03 {O)p8G WOy
01 9% p69s PDOT |\g, J0106UL0D " socun] SAqweY) WOIdL9313 398N0S ¥IMOd 0L 340YLIITI
100UL07) so)

sayoums dip | ssedun] yim Sp.upog "HIVENUNG NV
UIA SpUn0g 0'd 91607 04 [)'d 9160] JejluDe 104 2P8[IDISU] PIDOQ 19IDUY T3AVHL 40 300W Q3ILVIIONI ¥04 13S
(4v08 Jd 21907 HLIM Q3ddIHS SYN ¥

PJDOg [[14 J&0I0 40 89N

dlyis
IVNINY3L

A._<zc:mov
gy 304N0S_YIMOd
08'9'd 14 YILVAD | 0L 378V) 10HINOD 68

L —=> >—w8s—i “ONO—>
1—> > ggg—i 1> L
fras =

91—+ 12> == sess
n—L HOLTHS HOLTS
x> Eiw do1S

s£9—— 1> 266

65— V>
629—— 2> vmw 2p9 1p9 HILINS

NMOQ HONI
Y¥OLIINNOD
O-£65—

929 —< < 929— ._oEzou a33ds HOLIMS
3snd <c_\nD

i

D>—bEG——
-1
——

SN ——
——

<525
>———6L
> 88—
>—a
>—629

o] >—sls——

I
8>
L

[
6

2™ >—)
D >+)£85

NN
TTTTTTTTIT
MAAYAYY

8. YOLDINNOD
H3dNNr

iz9 —< €3 1290— EEFRENTY
...... Sr—ee—aog TR T y -- I—1bG < <X 15— T
(IYNOLLO) *08°0°d L¥VLS , %ﬂu.mﬁzzmwnmﬁﬁsﬂ ! “6EG —< <+ 65— mw:osu
[ v’a;wm|_‘ '08°0°d T0¥INOD » v dHY S

\ HOLOINNOD 7" £ —> > (985 — *
y3dnne b —> >— sis—i
9> >— u—H

11—
s£9—H
se5—
629—
Gl ~—14
25—

VN

)>-—LL—.

0

;Y Sinos Bskog

o o
N\ |40193MN02 i

3aval

“aNS =<

S

<1

65—>>—p
S6EG—<€—§

B8g
i 2 3sSN4 voi/g—

&
a

@

é - ’ -2

—_— HOLIANNOD XN14 Ium»
"IN~ Aul.n_zw
3514 MOE MOTS <~\T\ e pd

L Aﬂl\.m HOLIMS
- 015—@-{5052 TN ¥IN0d TOHLNOD

378V011dd¥ LON 3V ¥ ONV € SNOLLISOd HOLINS
z_sh_ mmﬂ zwwmmm HOLINS
NOILISOd HOLINS
(QYv08 *9'd 40 301S LNANOJWNOD) 019VINGD 168
3ON3N03S ONINIGANN ALIAVD J1dWVX3 HOLT 5] QIoN308
Y3LVM

wmm ﬂﬂﬂ ¥0 XN
Lb1

SYIGNNN ALIAVO ¥OLOINNOD SILVIIGNI % ¢ HOLIMS Ts HOLIAS 6d 0 7694 POO7| (PAIIOISUI PIDOG (I} J&3DID)
“dIdLS E @_ 8d 0% 1634 PDIT] [l 493010 Ja30 doas
VNIKY3L OL SNOILJ3NNOJ ANV ONDIVH 34038 108uu0y UOIIAS 1018 LM 30035

. i 3LVI0T SYM OlSe OVI1'(Ge ATHINHOA) L9s ONV ISy
SOIV08°I'd T4 YLV NIIML3G 0ILVO0T SYA 689 OVIT'SLINN WAITWVI NO "IN 3060009
ONV LUVLS ¥3ITHVI NO IN3STId 1ON 34V SOV3T 3L N. HOLIN r HOLTAS
"4IHITH ONY TISOT $3000 NO IN3S3ud SI OV3T SIHL “GHOLINS V2/1 - DVASII I55-18 "IN Ld O3 %9 pos1 oL 4 RIS~ 1+ LS ¥d 0% 069 POO]
STIOON Qu¥08 (GHOLINS) IVASII S2-16S O I | e (Rin dorsaoas @ % 14 0% 559, poe1| Ao[ep 40200300 § dn Yoy
“3'd T04INOD Y3V NO INIST4d LON 35N4 SIHL ;82 QVASIL 2E5-1€5 ON % E:_.m : TR P — e T 080009
" NId 1¥ 30VN NOLLJINNOD HLIA G3ddIHS SLINN ‘GIAON3Y SI.3, HOLIINNOD ¥3dANT o S * - bd 0% 089 POOT
g . . ey - %} 169s PDS7| W SOUOHAS pim dorS/AIDNS ¥ £olep
.nmhw_ w« ﬁh_uo%m_z_.zH“_u_Luw:emummuumumw%%m%ﬁn 03TWISNI SI Q4vo8 0'd 39VII0A TIVINYA NHA N ke 150UL0) ﬂﬂﬂﬂ E £d 0 mmwwmuww J01009U00 § O3S Paay SR
SININLSPQY 35Y1T0A HOFYN H03 3L¥1d JIONVIIL . SHOLINS dI0 HIK 8,_2_5 @p | SJedun (rin Spoog
¥ HLDA G3L0INNOD Sdv1 S3SN HOIAK JAL 3L 40 SQHVOB"'d 01901 NO IN3SRid LON 34V SOVIT 3S3HL "IN |\ o o0 RS L 10000 ertion. g SOURAS dpp | SIodun( LA sp.og
S3JYM0S YIMOd SEY HLIM GISN 35V STOUINOD N3HM "03AONIY SI.¥. YOLIINNOD ¥3JANM ‘GITIVLSNI SI QUY08™0'd LYYLS NIHM VN b LpIA SpDog *)'d 9J607 J04 [7°d olbo[ J9|[JDe 0]
19ADA] 4O SPOIBH SODQUINg JO SpouTeR

WYYOVIA ONRIIM SE-VN ANV NE-VN

UBLIND LAIM 10035 J03003U09 OU § dn you|

SQYY08 *0'd TOYLNOD ¥3L¥1 NO SNOLLISOd @V JLON ATINJIHYI 189 0L LXIN i =u:=m Ts HOLIAS
354 TIGVLLISIH I1d HLTK GOV IM SISN4 TV G3LYO0T SVA ISs QVIT ONY ZEe ONV L84 NIIMLTE . . Ld @ 263 Poo] Yk dois A dors s WOLIAS — Te HOLNS T 74 0s 069 4 poer «
! Sd 0 [69s PO _Yj_ﬂ m_._u 14 01000 oot blep

390UU0)




6817971

308UU07)

UOMAS 3UDIS LIM 3035

R o o 1 (1585 0% (01485 WOy IWHOISNVML INZ¥NND
03 067 [ g, 40308uu0d Jodwn| [(oASU) [xaom] 32YNOS H3IMOd 0L XYOM
@_ @_ & vm.mmwm.._ou ON 3J24N0S ¥3MOd Ol 300412373
— LYY o
2o FOLIAS _ Ta HOLTAS (OIE8S 0% (0)p8S WOy N Al -1 7
01d 0% b63s PO .8, 10300UL0D JodUN] BAOWSY) 15 11615655 828 ! g1 awvos" g
Ho8uu0d b | _HI I_...T HOSN3S LNIHHND
8y |As dip [ stadun| ym spupog
U3IM SPaD0g *Y'd 21607 404 [)'d 9j60] Je|[IDe 104 2P8[IDISY] PUDOG 161D.X) L
p.D0q [{l4 J0IDIO 3O asn
\
\
f /
aN
S ( \
( vy AN PO M)
K W 32 ~ee—-- V/ |||||||| — IVNINYTL
B R - N I 1 O S, N 1 A A A I A I e, {TNOLLAO) | 30UN0S_¥IM0d
| SIS €1 P Qgyd T watwdy L f ) - 0L 378V T08INOD S6€S
: RHDIDIN Jgodesmasaan, | L=> >—wss— " J N> >— W 28 285
_ TEREZILESBEL 1> >— ggs—— A vois—> > W) > >
! —— 189< €9 H sT1 v > >— si5— os—> > gf | ﬂ 9L> > oL
i — hmw...w MM AR J A £ —> >—(E85—— : o9—< <« sf ! sL> > a dO 8O o
— ' > — —_ — >3,
. 265> >~z Ty . 9> oL 169 > s — %223 HOLIMS HOLINS
. vl skl s> >— u—d e 285 —< €& 2ok B> > 2 Tavis HoLias
T 289-< <=6 rMY Y 0o —> >— 5£9— 1 655 —< < L | — we> >3 1 266
: VoI 8 it ieetaaians. | 8> >— ers— . Wws—< < of| . — re> > p LIRS
i el &-e 6> >— 629— | CRe—< < 1 M e > 2 9002 Y89 | nnoa Homt
. . [ a—> >— s1— | 929—< « 2z !
m & xohw_wunww Pl n—> >— 25— _ i HOLIINNOD HOLOW
\ 2>\ > aN9—— "IN9—< €'OND [ TS | O-£65—~
: crrrrr e 1Trris ﬁ L..=2z ACTTES : : 1929 +—< <2+ 929— 904107 U33ds T oiiks
VOIS—< <=6 IBRG23E ARG | l—120 —< <% 120 Q334 WM d HON
- VOIS> 8 goosTa TeRa | M | asnd vore| | | T — = T s .55 [PE— o KNI
S EUININD YN FMFFFPF FFM/_\ v I vnoriao oo 1avis ) ' 5 | RCES LU Ut < <2 gee—] a4 WOLINS |
. 689> >=9 \ ! (. 1> > Swas— ! -0gro°d TouIn0d | VAN * . v 010y O TIAVHL
————— 286< <11 I e A | Y . : || ——— | S1S 915 L
| 15e< <2l V. ¥OLJINNOD 7 h w ' € > >— (98— - . ©WSrEaRan— vIES 440 O
— s> > waer AP0 2ARY ! v >—as— | [ x : IVVARIYY | anwH &
} 685> >—¢ RESeeNe sanc. 9—> >— 9 i _ | ! vigs
°ote. H > >— u— : H 30T |
SRR D I ¥ D i G T i YYYYPOYYY | Its 041N0D_1NdLN0 Nmmmnm
— T ws ol . | 8> >— 65— | e,_\»,:\%eee | ' SEenoraas OLaaNNGD JA9 30un0s’ uakod
f——t—— 985< <=0 TCetemcenaad: | ST YYAYYAYYYy I PUUeanss | g
e TV A N b et | gggagaags | R B o< p
- INVAVVAAG G AY L qrami-vam SR AR w<d —on
! 2y y Yy py b T T LU c<r
) “ag'y L YYTY HN ™N . .
ag'y'd IO OOTDOARD
I 1907 NoUuaradanyZ ) 94 vor/g[[ [ £4) 4
“ _ Lo N—on = —
R T BT o —
(019309 XIS — _Tn/ m/ _ ]
QI * AN *ON9 - vies
g 35N MO1S MOTS «N\T\.IIQG | | 165—< qullsm —ic5-0 Nmm%w
' H L. < HOLIMS —_
—015—@-{5052} | .N|+ | SN ¥3IMOd T08LNOD Nﬂmw
: 91 -
| | . g
= - . .
_ i i
AVI3Y AVI3Y AVIIY ! e A I
378VI7ddY LON 34V ¥ ONV £ SNOILISOd HILINS E:e:umw ._u>mmw x___& ' .
NMOG SI 2 NOILISOd HILINS “YOVENENE NV [ Eczu._mm |
dN SIT NOILISOd HOLINS 73AvYL 40 3QON GILVIIANI H04 13S : xosz:._u :
QHY0E *0°d 1901 HIIK G3ddIHS b-vN W H g
J1dAVX3 HILIMS GO T S r—e— e
_H_. D Cs HOLINS ~ Ts HOITAS 6d 0} 269 PDOT| (POTIDISUI PIDOQ [T}y I83DI))

%—%

{d 0% 069s PDOT
1d 03 £69s PO

403903000 Ou ¥ dn you]

Kolep

Ld 0% 269s PDO]
Gd 0% 169s PDO7

k7 =m._ =w 1a HOLINS

ynijms dors yym dors
UBLIND YA 1UDAS

190UU0) 196uU0y

Ze TOLIAS s HOLTAS bd 0 063 PoeT Za OIS Ta HOLTAS 1d 0% 2695 poOT
1d 03 (69, poOT| ADISP 4030DIUOO R dn you[ 9d 02 [69s PDOT WILIND BIA d0IS/3I0AS

190UU07) 100UU0)

1M spupog *)'d 21607 04

)°d o1bo1 Jelfupe o4

LpIA SPDOG *)°d 0J607 J04 [9'd 91BO] Jej[ne Joj

2s HOLINS Ts HOLINS bd 0% 0695 PO Y forep s HOLTWS Ts HOLIMS G4 0% 7695 DO
£d 0% £69s PDOY 94 03 [69s poo1 SOUYMAS A d0IS/3D3S
@ ﬁ@_ aslloy | ~ORODIN0D % dois peey ek ﬂ@,ﬂ _m_.ﬂ@ﬂ raeti0) v
seyoyas dip | stedwn[ trm spapog S8yoY s dip | sJedun| y3m spuoog

%0Dquing 30 SPOYRal

18ADJ] 10 SPOUIaN

1V1SO3IHY TOJILNOD INIWIND

(@Yv08 *0°d 40 30IS LNINOdNOD)
JON3NOIS ONIMIABANN ALIAVD

SYIGNNN ALIAVO HOLI3INNOD SILVIIANI %

‘LES13 ¥3d STOBNAS WIINLIITI
*SQ4V08 "0'd TOYLNOD ¥3L¥? NO S3SN4

18VL13S3Y J1d HLIM G30VId3Y 4IM S3SN4 TV “¥'N

SQYV08 *0'd 1114 YILVHD ONY

LUVIS ¥3ITHYI NO INIS3Yd LON ¥V SAVIT ISIHL TN

‘Y3HIIH ONY 8101 3000 NO IN3S3Md GY3IT SIHL “HN

HLIM V-VN

"STI00N Quvod

"¥'d TOHINOD Y3ITVI NO INISIMd LON 3SNJ SIHL "ON
“NOILISOd SIHL NI V31 H1IM Q3ddIHS LINA

"S3NIL TV LV .H, NId OL G3LO3INNOJ 38 01 Qv31 ¥idAnr "IN

“dI¥LS TVNINY3L OL SNOILJINNOD ANV INDIVA 340438
SNOILISOd V3T 310N ATINI3YYD 189 OL LXIN GILVO0T SVM ISe QVI1
NV ‘Z€s % 18s NIINLIG Q3LYI0T SYM O1Ss QV3I1'(Se ATHINHOS)

19# PUD 1gs NIIKLIG 031VI01 SVM 689s QVIT'SLINN H3ITHYI NO “IN

“03HILIMS V2/1 - QVASIT 1€S-18 “ON

VA 08 - (@IHILINS) JVASII SZ-1€G SOVASIT 2€5-165 "IN

SIHILINS dI0 HLIM
SQ¥V0E "3°d JI00T NO IN3ISIYd LON v SAVI] 3SIHL EN

“03AONZY SI.V. HOLOINNOD YIJANP ‘03 TIVLSNI SI Q¥V08"0'd L¥VIS NIHM ‘YN




The Lincoln Electric Company M8383
Cleveland, Ohio 44117-1199 Wiring Diagram

CARRIAGE CIRCUIT

3¢ 7TRANSIENT PROTECT/ION
CAHPACITORS ADPDED WHEN

RECTIFIERS WERE CHANGED PRONG LOCATIONS BLACK
FROM SELENIUM 70 S/LICON LOOKING AT FRONT OF PLUG }5’\ TO TRAVEL
N 1967, & 3) \RECEPTACLE
/ : ( GrEEn) NCONTROL
e 32\ BOX
WHITE

MOTOR
RECEPTACLE MITOR

py DLUG
J @
P, — }
< 40 - | |
40
” CHOKE
34 )
, _ _ _ _
[z, 3"
] EA i
Tl 438 | ARM EECT
BI=TT 1 ASSE/IEBLY
1 GREEN | - !
4¢ |
| 14¢ “ |
VARIABLE TRANSFORM,
WHITE = Co,
WATE | _MQfALS_QF
| J
BLACK
FUSE 32| | B |
0.4 A— ' +ZB.£ 3 L 2.8 A
36 = - S0-BLowW
25 o 3) FUSE
3l 33
@/5T05,‘
[ ]
RF\gLE |
§§1|g|;g
1 e o]
I 36 28 3¢
N T ; #e
+ 34 By 535,
r ! j,5><: REVERSING
xt | S Oaq | SMICH |
I — |

TRAVEL CONTROL UNIT

7-5-74
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M12992
Wiring Diagram

The Lincoln Electric Company
Cleveland, Ohio 44117-1199

NA-3 (All Models) CONNECTION SCHEMATIC

(For Codes Below 7432, Request M-12610)

Gho.To FRAME. o

OF _POWER SOURCE

© o ©
7% %% 77

N.A. Jumper connector *A” is removed when
optional start P.C. Board is installed.
© N.B. Jumper connector *B” is removed when
crater M P.C. Board is installed,
i N.C.Jump <is d when
optional variable voitage P.C. Boerd is
2 instalied,
N.D. Notp on modetls with 3
3 N.E. This fuse not present on earlier control
- .C. Boards.
N.F. All fuses were replaced with
PTC Resettable Fuses on later
mode! Contro! P.C. Boards.
(2]
3
gl .l %‘7& 8%
3 - N.A
o35 | o
20 534(5) H5e8(s)
29 lbt, '
2 % 76 SqARY b
5 25 BCARD
» 75 (0ETIONAL) I
» I
23 ]
24
f+]
26
27
28
2%
30
3
32 2L
L
. b Sy m—
3 g!—ﬁﬂja_‘. i 2 ANSL E_(f‘ EZZQIQIQAQ_M
E7S 3 PE. .
N SRR S8R5 -
Erszmingses] e
» i T VARIARLE VeLTace |
2C. BoARE r 23
I A -85 ONLY)
<
” j
» y A A
L2 : :,?9‘._ -
» WORK
4“»
* 31.32 11 VAC, SO0 HZ ICR ~ Flux or water solencid relay
0 24 0perales POWer source contactor 2CR - Travel relay
A 21 to #21 ferminal (or work stud) on power 222'“ relay by
source =40 curment sensor weiding current
©76-76-77 1o Lincoln power source output SCR - Opiional ralay ackuated by 4CA cirasit
contol et Optional Linc-Fil 16CR — Solid-state relay for Linc-Fil starting relay oporation
starting refay kit #7CR — UnoFill starting

9/98



M12993 The Lincoln Electric Company
Wiring Diagram Cleveland, Ohio 44117-1199

NA-4 CONNECTION SCHEMATIC TO AC-1000

GND.TO FRAME
OF POWER EouACE on souR 29 :© 32 a8
T ] ~3 9
Y — PERT fawmma \[OEO o [
L-_i ;__J SwiTi }
SOMTROL = ., P
L_ —_——— P _&‘ _______________ - X
Swiren S - gt i ———
)
* 539 V32 ﬂ‘.
4 S icserers
" Hanp
) T
[ — 112¢eR
8 D 532
o 629
© SM
i Z:Z
1] .
627 EMEINN, 510
]
N.C. All fur ed with
= o= . "3 PTC ;:mlrg.l:i' o:?ater
" o model Control P.C. Boards.
“
5
%
n H /-W
3 a0~ xE}——o
0-—--—-—-—-,'::22;-3 % ¢ ‘A
P i{g——— — ——— -~ =3%d- 4689 % .
L N 7T &% 635 5 A"‘\
2 o= 992 mmﬁ r—mh‘[ fws)
—L_ sgwxT 4291— p—629 1 '629
2 O 58 %}———q p—7% by 76 SIARY
—i— si0p i 515 515 | |adgsis e somme:
2 rci_ — - sa2 » W : i-,, (omanan)
39 — 39
2 || 4 face A gimamey 528 s Y b
SExsoR M55
” L.——J, 5838 —— :tsaaw
H@ o 77 i KL
n ot 6”q &5 | &35
= “ e =1 He
i . | SRATER
b4 ’x » % % TEgy =
515 5s | 1515 pc Besmp
= » LA t'ls cormonny)
539 e | 539 H
» s25}— 525 525
F”B( SENQ 85(0) —J
% B3 T ; L
* » ‘ S—Aa. ss2 |
» .
b =lllllI[c
» ‘3‘355‘ J - 21 N.SE J
" 3
8 L opemgam= |
» e - 7 9
» g g
o
o CURRENT TRANSFIRMER
7 x t% § 3 TR
é = fl [ 11 T . Y
» % \_ MR
» e . T 1 t_
- 1CR — Flux or water solenoid relay
* 31-32 11 VAC, 50-60 HZ 2CR - Travel relay
0 47-B operates power source contactor 3CR - Contactor relay
A 21 to #21 terminal (or work stud) on power 4CR - AC cutrent sensor actuated by welding current
source 5CR - Optional relay actuated by 4CR circuit
©205t meoln power source output Optionat Lino-Fill }SCR - Solid-state relay for Linc-Fill starting relay operation
control circuit starting relay kit /7CR — Linc-Fill startina relay
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The Lincoln Electric Company M13016
Cleveland, Ohio 44117-1199 Wiring Diagram

NA-4 CONNECTION SCHEMATIC

{For K-248 Controils with Current Control Rheostat Only}

GND.TO FRAME @ % @

3* o o OF_POWER SOUR 75 7 77 3¢ 28
A L S B e I
oo 3 BE loent (
" (" HIE ]
Sl A '—————nqa—-——._ eee o8 4
SwiITcH e e e e e T e e e et e e b ———— s e

53 14'\532 s
~—_ TRAV
RECEPIACLE
“ \':.,:,%, )
DT
53
' L2y NA_JumPER cmaox. A 15 REMOVED
525}'—" TTT T Waks oPTiomay START Z( peARo
I wsTAES
1 N.C. NOT PRESENT ON MODELS WITW
B-CONTACT TRAVEL RECEPTACLE .
" . TWMS FusE NOY PRESENT OM
e —— e EARCR CONTROL. D.C. BAARDS.
;.‘2,; " N.E. All fuses were replaced with
539 {— PTC Resettable Fuses on later
oo 587 {4 model Control P.C. Boards.
T 586 —]
dr—@&——w Sioap—
om
g © g 7 L Sen :
- SCE~ — — (2:1] r7
3 §‘ ,‘3 g 8 It 087, : ~’ ;:
. 5 St S,
g xi== " ) G _._“‘ 2% doso [mg_c%ytfge
5 —L ‘”3 635 3
S -— 20 -0 O— 592 584(8) |——504(3) S04 (35)
-— 3 —L . sTART &29! —629 ‘629 H
Cle ,'z,_ 2 - © 581 - - S ,.'76 s ¢
sigl (@ ~—i— stor 1 515 515 | adysrs &
S 3|xe P > o sa2 » o5 | 75 (romay
) T ol Comemon?) sa9j 539 | 539 1
‘12 3} ;Lacu  sexsc " +—{ 528 g 526 1 M H
2 ca .— 54— idoss 58HS! 3¢5y 58369
[_' mx: ki —77 7
> L et
26 S84
629 caaren
7 T * ey |
b 515 pe sermp i
E] 75 (ormenas)
5% ts3 !
» 525 }
£83(0)
3 hd ;
n % $3% . 21
IA
3
AN.S) ELECTRICA, SMENS
PER E-1537
” A
3%
» g CURRENT TRANSEORMER
» . o 3
| R
» 14
WORK
@ 1CR — Flux or water solenoid relay
* 3132 11 VAC, 50-60 HZ. 2CR - Travel relay
O 2-4 operates power source contactor 3CR - Contactor relay
A 21 to #21 terminal (or work stud) on power 4CR — Reed switch actuated by welding current
source SCR —Optional relay actuated by 4CR dircuit
© 75-76-77 1o Lincoln power source output ~ Optional Linc-Fill }SCR — Solid-state relay for Linc-Fill starting relay operation
control circuit starting refay kit 7CR ~ Linc-Fill stariing relay
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M13297
Installation

The Lincoln Electric Company
Cleveland, Ohio 44117-1199

AUTOMATICS AND CARRIAGE INSTALLATION INSTRUCTIONS
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S17040
Wiring Diagram
6-25-82M

The Lincoln Electric Company
Cleveland, Ohio 44117-1199

TC-3 CARRIAGE

ﬁ
)
I—— - -
AVEL BC. BOARD 53ZA 559 539
531 —O i
| + —+ ' /3 _AMP CIRCUIT BREAKER
632 <+ 2
s 559 4<<&+ 3 % SR 37
——— 561 <t 4 i~ T
| 559 4<e+ S
o 535 f——-—j
~ 539 4<<t G N
* AL (57
b N ) DtTFzQEIZ\ITE\:u
ITITTITIT e
TYTHEYYTY ~
S 53 RIVZ w
Y9 N AN TRAVEL
[ ‘ ' l ’ I SPEED LOMTROL
{L { l\ 532 2% 93\
- \,
- p, v v v V¥
ABcC D
\_——v—_/
INPUT PLUG

———559—

[
3
|

TRAVEL MOTOR

-‘? f‘g““‘ 647 ——w

NDJ;.II'——-‘%( —

SOCKET

¥ INDICATES CONNECTOR CAVITY NUMBERS

w N -

ANV -8

()

)

IR IS
D oo

CAVITY NUMBERING SEQUENCE

(COMPONENT SR OF PC. BOARD)

ELECTRICAL SYMBOLS PER E-1537




S13898-2
Wiring Diagram

The Lincoln Electric Company

Cleveland, Ohio 44117-1199

PARALLELING DIAGRAM-R3S WELDER WITH

MAG-AMP VOLTAGE CONTROL

Connected to NA-3, LT-5 or LT-7
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WIRING DIAGRAMS
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WIRING DIAGRAMS
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@ Do not touch electrically live paris or | @ Keep flammable materials away. @ Wear eye, ear and body protection.
W A R N I N G electrode with skin or wet clothing.
@ Insulate yourself from work and
ground.
Spanish @ No togue las partes o los electrodos | @ Mantenga el material combustible | @ Protéjase los ojos, los oidos y el
AVISO D E bajo carga con la piel o ropa moja- fuera del area de trabajo. cuerpo.
da.
P R ECAU ClON @ Aislese del trabajo y de la tierra.
French @ Ne laissez ni la peau ni des véte- @ Gardez a I’écart de tout matériel @ Protégez vos yeux, vos oreilles et
ments mouiliés entrer en contact inflammable. votre corps.
ATTE NTI o N avec des piéces sous tension.
@ Isolez-vous du fravail et de la terre.
German @ Beriihren Sie keine stromfiihrenden | @ Entfernen Sie brennbarres Material! | @ Tragen Sie Augen-, Ohren- und Kar-
Teile oder Elekiroden mit threm perschutz!
WA R N U N G Korper oder feuchter Kleidung!
@ Isolieren Sie sich von den
Elektroden und dem Erdboden!
Portuguese - ® Nio toque partes elétricas e elec- | @ Mantenha inflaméveis bem guarda- | @ Use protegdo para a vista, ouvido e
ATE N 9 AO trodos com a pele ou roupa moiha- dos. corpo.
da.
@ Isole-se da pega e terra.
Japanese - N
N O EEHOBERS. XigHice O MAXTLLEDOMTOBRBEIER ® B, ERUBBICREEEZLTT
~i == $ IE TeBhEHETRhE WS &, BEMICLTEBYEEA, &,
Tt B O EIMXT — R b5 HHHERE
NTVBRICLTTAEL,
Chinese
Ay o KR BEXDY NEBETRER o iB—5) S MM B oM. ERANSHARERR.
= R ® (iR B RN EAT 4R,
Korean
o MEM 2HEL e Y == | 02Uy EIUE D AP oM. | eE, Tt B BE3IFE
o é‘.l mRE do YEX oHAlR. AgstAlR.
Tl £&= o =xjgt HXE HEX ohiAL.
Arabic
. S U s TN uali Y @] ey OIS B Sl ALY S gl @ Al g diise o Ay gudhay cigdl pa®
As ". o puall Ay 9 SN i L S By
9 Sl AL Gl
Jaadh (DA daa e Yle o @

READ AND UNDERSTAND THE MANUFACTURER’S INSTRUCTION FOR THIS EQUIPMENT AND THE CONSUMABLES TO BE
USED AND FOLLOW YOUR EMPLOYER’S SAFETY PRACTICES.

SE RECOMIENDA LEER Y ENTENDER LAS INSTRUCCIONES DEL FABRICANTE PARA EL USO DE ESTE EQUIPO Y LOS
CONSUMIBLES QUE VA A UTILIZAR, SIGA LAS MEDIDAS DE SEGURIDAD DE SU SUPERVISOR.

LISEZ ET COMPRENEZ LES INSTRUCTIONS DU FABRICANT EN CE QUI REGARDE CET EQUIPMENT ET LES PRODUITS A
ETRE EMPLOYES ET SUIVEZ LES PROCEDURES DE SECURITE DE VOTRE EMPLOYEUR.

LESEN SIE UND BEFOLGEN SIE DIE BETRIEBSANLEITUNG DER ANLAGE UND DEN ELEKTRODENEINSATZ DES HER-
STELLERS. DIE UNFALLVERHUTUNGSVORSCHRIFTEN DES ARBEITGEBERS SIND EBENFALLS ZU BEACHTEN.



® Keep your head out of fumes.

@ Turn power off before servicing.

X
N

N\

@ Do not operate with pane!l open or

piracion.

@ Mantenga la cabeza fuera de los
humos. Utilice ventilacion o
aspiracién para gases.

mentacién de poder de la maquina
antes de iniciar cualquier servigio.

guardas quitadas.

@ Use ventilation or exhaust to guards off.
remove fumes from breathing zone. WA R N I N G
® Los humos fuera de la zona de res- | @ Desconectar el cable de ali- ® No operar con panel abierto o Spanish

AVISO DE
PRECAUCION

ul;.d\ ok, fany dady 2 @
2 g o Lpglt Junil @
Foe gl g oS3

AU Glaal ki
gl a1 il

Wl 4l a8 I AL eSH il aliil @

Lhayt cals 1) Jlgall Vi giki Y @

Aale it A1 gl Lyaadt

©® Gardez la téte a I’écart des fumées. | ® Débranchez le courant avant I’entre- | @ N’opérez pas avec les panneaux French
@ Utilisez un ventilateur ou un aspira- tien. ouverts ou avec les dispositifs de
teur pour dter les fumées des zones protection enlevés. ATT E NTIO N
de travail.
@ Vermeiden Sie das Einatmen von @ Strom vor Wartungsarbeiten @ Anlage nie ohne Schutzgehduse German
Schweibrauch! abschalten! (Netzstrom villig off- oder Innenschutzverkieidung in
@ Sorgen Sie fiir gute Be- und nen; Maschine anhalten!) Betrieb setzen! WAR N U N G
Entliiftung des Arbeitsplatzes!
@ Mantenha seu rosto da fumaga. ° giolﬂpere com as tampas r:m?vidas. ® Mantenha-se afastado das partes |  ortuguese -
@ Use ventilagdo e exhaustdo para @ Desligue a corrente antes de fazer moventes.
remover fume da zona respiratdria. servigo. ® Nao opere com os paineis abertos ATE N GAO
@ Ndo toque as partes elétricas nuas. ou guardas removidas.
SLa-LPSEERTEIELT | @ x0FF L2 -H—EXRIMUL | @ NzAphA~ERUMLEEE | J2PANCSe
TFau, PAIMCE. TTBEXI v FE THEREELEOTTEL, o= = T
o mAPHBIIHHEELTF AL, BFEP>TTF &L, /T 5\
o FFAMBERE, o HEHGBER, emEEIMBRALL EnRmpy | ONnese ‘
© 708 15 B 3 AL ek 4 AL 2RRRE %, qX M=
= H
_ Korean
e UT2FE SY7IAE HaSAIR.| e EpHo| HAS XSHIMNAIR e mdo| ¥al AEz XEH
® SEX|Ho2 R BHIIAE oRAlR. (@) _-'.._'
Hois7l sl ZHaRA7I .T-l o
EEVIE AEsiAR. =
Arabic

Jaad

LEIA E COMPREENDA AS INSTRUGOES DO FABRICANTE PARA ESTE EQUIPAMENTO E AS PARTES DE USO, E SIGA AS
PRATICAS DE SEGURANCA DO EMPREGADOR.

EIMBEPBMOA-H—OETBEL(HE, STEBLTTEL,

AR BB R A

0] HZo 2T ZUXEME

SXIBIATE FAle] Zreix}

ZFLTEHOREBRMEICHE>TTFE L,

SR ESERANKREME, IREFTRINFECHERERE.
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* World's Leader in Welding and Cutting Products *
* Sales and Service through Subsidiaries and Distributors Worldwide

Cleveland, Ohio 44117-1199 U.S.A. TEL:216.481.8100 FAX:216.486.1751 WEB SITE: www lincolnelectric.com
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