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SHIPPING DAMAGE CLAIMS

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.

This manual covers
equipment which
is obsolete and no
longer in production
by The Lincoln Electric
Co. Specifications
and availability of
optional features
may have changed.

SAFETY DEPENDS ON YOU

Lincoln arc welding equipment is designed and built
with safety in mind. However, your overall safety can
be increased by proper installation ... and thoughtful
operation on your part. DO NOT INSTALL,
OPERATE OR REPAIR THIS EQUIPMENT
WITHOUT READING THIS OPERATING MANUAL
AND THE ARC WELDING SAFETY PRECAUTIONS
ON PAGES 2, 3 AND 4. And, most importantly, think
before you act and be careful.

World's Leader in Welding and Cutting Products « Premier Manufacturer of Industrial Motors

. 1 HE LINCOLN ELECTRIC COMPANY

Sales and Service through Subsidiaries and Distributors Worldwide
Cleveland, Ohio 44117-1199 U.S.A.
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A WARNING

FORMED ONLY BY QUALIFIED INDIVIDUALS.

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 pur-
chase 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 PER-

ELECTRIC SHOCK can Kkill.

1.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.

1.b. 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 condi-
tions (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 weiding
gun are also electrically“hot”.

1.d. Always be sure the work cable makes a good electrical con-
nection with the metal being welded. The connection should

be as close as possible to the area being welded.

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

(earth) ground.

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

1.g. Never dip the electrode in water for cooling.

1.h. Never simuitaneously 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.

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

1.j. Also see ltems 4.c. and 6.

ARC RAYS can burn.

2.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.

<

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

2.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.
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3.b.

3.c.

3.d.

FUMES AND GASES
can be dangerous.

3.a. Welding may produce fumes and gases haz-
ardous 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 fac-
ing (see instructions on container or MSDS) or on galva-
nized, lead or cadmium plated steel and other metals
which produce toxic fumes, keep exposure as low as pos-
sible 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.

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 products.

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

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 emplo?/er‘s
safety practices. MSDS forms are available from your welding
distributor or from the manufacturer.

. Also see item 7b.

4.b.

4.d.

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

4.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 mate-

rials 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, spe-
cial precautions should be used to prevent hazardous situa-
tions. Refer to “Safety in Welding and Cutting” (ANS! 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 F4.1-80 from the American Welding
Society (see address above).

. Vent hollow castings or containers before heating, cutting or

welding. They may explode.




4.f. 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.

4.g. 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 pos-
sibility of the welding current passing through lifting chains,
crane cables or other alternate circuits. This can create fire haz-
ards or overheat lifting chains or cables until they fail.

4.h. Also see item 7c¢.

CYLINDER may explode
if damaged.

3 5.a. Use only compressed gas cylinders contain-
ing 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.

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

. 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.

5.d. Never allow the electrode, electrode holder or any other elec-

trically “hot” parts to touch a cylinder.

5.e. Keep your head and face away from the cylinder valve outlet

when opening the cylinder valve.

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

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

- 0

FOR ELECTRICALLY
powered equipment.

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

6.b. Install equipment in accordance with the U.S. National
Electrical Code, all local codes and the manufacturer's recom-
mendations.

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

FOR ENGINE
powered equipment.

7.a. Turn the engine off before troubleshooting and maintenance
work unless the maintenance work requires it to be running.

7.b. Operate engines in open, well-ventilated areas
or vent the engine exhaust fumes outdoors.

7.c.Do not add the fuel near an open flame weld-
ing arc or when the engine is running. Stop
the engine and allow it to cool before refuel-
ing to prevent spilled fuel from vaporizing 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.

o/ 7.d. Keep all equipment safety guards, covers and

devices in position and in good repair. Keep
hands, hair, clothing and tools away from V-
belts, gears, fans and all other moving parts
when starting, operating or repairing equip-
ment.

“\

7.e. In some cases it may be necessary to remove safety
guards to perform required maintenance. Remove guards
only when necessary and replace them when the mainte-
nance requiring their removal is complete. Always use the
greatest care when working near moving parts.

7.f. Do not put your hands near the engine fan. Do not attempt
to override the governor or idler by pushing on the throt-
tle control rods while the engine is running.

7.9. To prevent accidentally starting gasoline engines while turning
the engine or welding generator during maintenance work,
disconnect the spark plug wires, distributor cap or magneto
wire as appropriate.

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

ELECTRIC AND MAGNETIC FIELDS
may be dangerous

8.a. Electric current flowing through any conduc-
tor causes localized Electric and Magnetic
Fields (EMF). Welding current creates EMF
fields around welding cables and welding
machines.

9

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

8.c. Exposure to EMF fields in welding may have other health

effects which are now not known.

8d. All welders should use the following procedures in order to
minimize exposure to EMF fields from the welding circuit:

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

8.d.2. Never coil the electrode lead around your body.

8.d.3. Do not place your body between the electrode and
work cables. If the electrode cable is on your right side,
the work cable should also be on your right side.

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

8.d.5. Do not work next to welding power source.
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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:

Sdreté 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 met-
allique ou des grilles metalliques, principalementdans | e s
positions assis ou couché pour lesquelles une grande partie
du corps peut étre en contact avec la masse.

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

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 sévere qu'un coup de soliel, donc:

a. Utiliser un bon masque avec un verre filtrant approprié ainsi
qu’'un verre blanc afin de se protéger les yeux du rayon-
nement de l'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 I'arc.

c. Protéger l'autre personnel travaillant a proximité au soudage
a l'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, pantalons 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 l'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 provoguer un échauffe-

ment 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 levage, 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 gal-
vanisées 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 P'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 sireté, 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, l'installation et I'entretien du poste seront

effectués par un électricien qualifié.

3. Avant de faires des travaux a l'interieur de poste, la debrancher

alinterrupteur a la boite de fusibles.

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

5.
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SPECIFICATIONS

Model

Type

Frequency

Output Rating
Amperes
Volts

Duty Cycle

*No added capacity over
NEMA rated 36V at 400 amps.

Current Range
Max. 0.C.V.
Input Power
Standard Voltages

Single Voltages Available
Input Current
(230V/60 Hz)

Input KVA

Power Factor

Efficiency

Idle Current
Idle Power

Optional Features
115V Starter Circuit
Meters
Diode Option
Suitable Undercarriages
Remote Control

Other Features
Net Weight

CV-400

K1346

60 Hertz

DC

400500

36%;35

100%, 60%

60A 12V
500A 35V

42

230-460

Yes

56A @ 400A (230V)

400A

5004

@
@
@_400A
@ 500A

76% @ 400A

75% @ 500A

6.1A (230V)

. 9kw

Standard

Yes

Yes

K817/K817R/K841

K775

Stackable Case

357 1bs. (162kg)




PRODUCT PURPOSE

The CV-400 is an SCR controlled three-phase DC power source. It is
designed with a single range potentiometer control.

The CV-400 is supplied as a constant voltage power source only. It is
designed for all open arc processes including Innershield, Outershield, and
all solid wire and gas procedures within the capacity of the machine. The
output characteristics have been optimized for these CV processes without
use of a variable arc control.

It can be used with the LN-7, LN-8, LN-9, LN-22, LN-23P, or LN-25
semiautomatic wire feeders, the NA-3, NA-5, and NA-SR automatics within the
capacity of the machine. The factory installed Diode Option is required to
utilize the cold start and cold electrode sensing features of the NA-3, NA-
5 and NA-5R.

The CV-400 is also available with factory installed voltmeter and ammeter
and can be used with any of the following field installed optional
accessories:

K775 Remote OQutput Control
K817 or K841 Undercarriage

There are no provisions on the CV-400 for paralleling, and outdoor
operation without rain sheltering is not recommended.



INSTALLATION AND OPERATION

Installation

The machine should be located in a clean, dry place where there is free
circulation of clean air such that air movement in through the front and
out through the back will not be restricted. Dirt and dust that can be
drawn into the machine should be kept to a minimum. Failure to observe
these precautions can result in excessive operating temperatures and
nuisance shutdown of the machine.

AAWARNING

“ + Do not lift this machine using lift
bail if it is equipped with a heavy
accessory such as trailer or gas
cylinder.

« Lift only with equipment of
FALLING adequate lifting capacity.
SelVZ IS T * Be sure machine is stable when
cause injury. liting.

The units may be stacked three high by observing the following safety
precautions.

Safety Precautions

A. Make sure the first or bottom unit is setting on a level, well
supported surface.

B. The units must be stacked with their fronts flush, making sure the
two holes in the base rails of the unit being stacked on top are
over the two holes located on the top front corners of the unit it
is being stacked on. Fasten the units together with 5/16 bolts,
nuts, and lockwashers through these holes.

C. Remove fastening bolts before lifting unit off stacks.

Input Power Connections

AAWARNING

-__@ « Have an electrician install and
service this equipment.

+ Tum the input power off at the
fuse box before working on
equipment.

MITAVeIR7Yc | * Do not touch electrically hot parts.
can Kill.




By removing the rear access panel, the three phase input power can be
connected to the three line terminals on the input contactor, and the
earth grounding lead to the grounding terminal on the input box floor
marked with the (@ symbol. Install the reconnect panel jumper links

for the proper input voltage per the diagram pasted inside the access
panel cover.

Recommended Input Wire, Grounding and Fuse Sizes
Based on National Electrical Code
For 60 Hertz, 3 Phase Welders at 100% Duty Cycle
Ambient Temperature 30°C or Less

Copper Wire Size
Type 75°C in Conduit

I nput Amps 3 Input | | Grounding Super tag Fuse
Volts Input | Wires Wire Size in Amps
230 56 6 8 90
460 28 10 10 45

Qutput Connections

The output leads are connected to the output terminals marked "+" and
m_", They are located at the lower right and lower left corners of the
front panel. The CV-400 provides 1/2" studs for weld cable connection.

Cable Sizes for Combined Lengths of Electrode and
Work Cable (Copper) at 100% Duty Cycle

Lengths up to
Output Amps 150 ft. 150 to 200 ft. 200 to 250 ft.
200 2 1 1/0
325 2/0 2/0 3/0
koo 3/0 3/0 L/0

Control Cable Connections (excluding the LN-22)

The control cable from the automatic wire feeding equipment is
connected to the terminal strips behind the hinged control panel

on the front of the power source.
is provided for cable access to terminal strips.

A strain relief box connected

A chassis ground

screw is also provided near the terminal strip marked with symbol

©)

See the appropriate connect

for the wire feeder being used.

-9-

for connecting the automatic equipment grounding wire.
ion diagram for the exact instructions



Connection of CV-400 to LN-22

a)
b)

<)

d)

Turn off all power.
Connect a jumper from "2 to 4" on the terminal strip.

Connect the electrode cable to the output terminal of polarity
required by electrode. Connect the work lead to the other
terminal.

Place the Output Control Switch "at machine" position unless a K775
Remote Control is connected to 75, 76, 77 on the CV-400 terminal
strip.

NOTE: The output terminals are energized at all times.

SAFETY PRECAUTIONS

WARNING: Do not connect any extra external loads (solenoid valves,

etc.) across #4-#31 on the CV-400 terminal
strip. Any load less than 4K ohms across these
may cause the power source output to be activated.

WARNING: Do not use the K828 Capacitor Discharge Kit option with

CV-400 model codes above 9400. To do
so will cause the power source output to be activated.

-10-



Operation

AAWARNING

+ Do not touch electrically live parts
or electrode with skin or wet
clothing.

+ Insulate yourself from work and
ground.

(U034 i[of:],[e]o{ @@ « Always wear dry insulating gloves.
can kill.

» Keep your head out of fumes.

+ Use ventilation or exhaust to
remove fumes from breathing
zone.

FUMES AND
GASES can be
dangerous.

« Keep flammable material away.

« Do not weld on containers that
have held combustibles.

WELDING SPARKS
can cause fire or
explosion.

+ Wear eye, ear and body
protection.

ARC RAYS
can burn.

All PC boards are protected by a moisture resistant coating. When the
welder is operated, this coating will "bake off" of certain power resistors
that normally operate at high temperatures emitting some smoke and odor for
a short time. These resistors and the PC board beneath them may become
blackened. This is a normal occurrence and does not damage the component
or affect the machine performance.

WARNING:

When using a CV-400 power source with wire feeders, there will be a small
spark if the electrode contacts the work or ground within a few seconds
after releasing the trigger.

When used with some wire feeders with the electrical trigger interlock in

the ON position, the arc can restart if the electrode touches the work or
ground during these few seconds.

-11-



Starting the Machine

The toggle switch at the extreme right side of the control panel
energizes and closes the three phase input contactor from a 115 volt
auxiliary transformer. This in turn energizes the main power
transformer.

The red light next to the power on-off toggle switch indicates when the
input contactor is energized.

Qutput Voltage Control

The output voltage control in the center of the control panel is a
continuous control of the machine output. The control may be rotated
between min. and max. to adjust the machine output, even while welding.

The machine is equipped with line voltage compensation as a standard
feature. This will hold the output constant except at maximum output

of the machine, through a fluctuation of +10% input line voltage.

Qutput Control at Machine or Qutput Control Remote - Switch

The toggle switch on the control panel labeled for “At CV-400" or "Remote"
gives the operator the option of controlling the output at the machine
control panel or at a remote station. For remote control, the toggle
switch is set in the "Remote" position and controlled at the wire feed
unit control or by connecting a K775 control to terminals 75, 76, and

77 on the terminal strip inside the control box of the machine. For
control at the machine control panel, the toggle switch is set in the

“"At CV-400” position.

(Exception: VWhen used with an LN-9 or NA-5 wire feeder, the toggle

switch must be in the "Remote" position or automatic shutdown of the
LN-9 or NA-5 may occur.)

Polarity Selection

Polarity selection is made by appropriately connecting the electrode
and work welding cables to either the "positive" output terminal or to
the "negative" output terminal. Work polarity terminals (+21 and -21)
are provided for appropriate connection of the #21 work sensing lead of
automatic or semiautomatic equipment.

10 Amp Circuit Breaker and Auxiliary Power Connections

The 10 amp circuit breaker on the control panel protects both the AC
auxiliary power circuits from excessive overloads or short circuits.
The nominal 110-115 VAC auxiliary power is availale at terminals 31
and 32. The nominal 40-42 VAC auxiliary power is available at
terminals 41 and 42. The terminal strips are behind the output
control panel.

-12-



OPTIONAL EQUIPMENT

Optional - Remote Output Control

An optional "remote output control" is available. This is the same
remote control that is used on the Lincoln R3S, R3R, DC-600, and DC-400
power sources (K775). The K775 consists of a control box with 28 feet
(8.5m) of four conductor cable. This connects to terminals 75, 76, 77
on the terminal strip and the case grounding screw so marked with the
symbol on the machine. These terminals are made available by opening
the hinged control panel on the front of the power source. This
control will give the same control as the output control on the
machine.

Optional - Undercarriages (K817, K817R or K841)

For easy moving of the machine, optional undercarriages are available
with either steel (K817) or rubber tired (K817R) wheels. The K841 is
provided with gas tank mountings.

Optional - Ammeter and Voltmeter (factory installed only)

Optional - Diode Option - (factory installed only)

This factory installed option allows the use of the cold start and cold
electrode sensing features of the NA-3, NA-5 or NA-35R.
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MATNTENANCE

AAWARNING

+ Have an electrician install and
service this equipment.

« Turn the input power off at the
fuse box before working on
equipment.

[N oy g 1{eXIz[0]e/, @ * Do not touch electrically hot parts.

can Kkill.

Routine Maintenance

1. The fan motor has sealed bearings which require no service.

2. 1In extremely dusty locations, dirt may clog the air channels causing
the welder to run hot. Blow out the machine at regular intervals.

3. In extremely dusty locations, dirt may accumulate on the remote control

terminal strip. Wipe or blow this terminal strip off at regular
intervals. This is particularly important in damp locations.

Machine and Circuit Protection

The power source is thermostatically protected with proximity thermostats
against overload or insufficient cooling. One thermostat is located on the
nose of the center bottom primary coil and a second thermostat is attached
to the lead connecting the secondaries together. The primary thermo-

stat is connected in series with the output circuit 2-4. If the machine

is overloaded, the thermostat will open and the output will be zero.

The fan will continue to run. The secondary thermostat is in series

with the input contactor and will open either with an excessive overload or
insufficient cooling, opening the input contactor. The input contactor
will close. The fan motor will not run while the secondary thermostat is
open.

The power source is also protected against overloads on the SCR bridge
assembly through the solid state fault protection circuit. This circuit
senses an overload on the power source and limits the output to
approximately 550 amps by phasing back the SCR’s.

Protection is provided to protect the circuitry from accidental grounds.

If the customer accidentally "grounds" 75, 76, or 77 to the positive output
lead, the CV-400 output will be reduced to a low value, thus preventing any
damage to the machine. If the ground occurs between 75, 76, 77 and the
negative output lead, one of the PC board electronic "self-restoring" fuses
will blow, preventing any machine damage. After the ground is cleared, the
fuses automatically reset within a few seconds.
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TROUBLESHOOTING CHART

AAWARNING

« Have an electrician install and
service this equipment.

« Tumn the input power off at the
fuse box before working on
equipment.

« Do not touch electrically hot parts.

ELECTRIC SHOCK

Trouble

R

Cause

what To Do

Input contactor (CR1
chatters)

1. Faulty input contactor
(CR1).

. Repair or replace.

2. Low line voltage. 2. Check input power.
Machine input contactor 1. Supply line fuse blown. 1. Replace if blown - look for
does not operate reason first.
2. Contactor power circuit 2. Check control transformer T2
dead. and associated leads.
3. Broken power lead. 3. Check input voltage at
contactor.
4. Wrong input voltage. 4. Check voltage connection
instructions.
5. Primary or secondary 5. Check for overheating; make
thermostats open. sure fan is operating and there
is no obstruction to free air
flow. Replace faulty thermo-
stats.
6. Open input contactor 6. Replace coil.
coil.
7. Power "on/off" switch 7. Replace switch.
(S1) not closing.
Machine input contactor 1. Electrode or work lead 1. Repair connection.
operates, but no output toose or broken.
when trying to weld 2. Open main transformer 2. Repair.
(T1) primary or
secondary circuit.
3. Terminals 2 & 4 not 3. Jumper 2 to 4 on terminal
connected together strip. If stil no output, check
for voltage at leads 207 & 4
of J1. If voltage present, replace
P. C. Board: If not, check primary
thermostat and associated wiring.
4. Defective Control PC 4. Replace. See Procedure for

Board

Replacing P.C. Boards

Machine has minimum
output and no controt

1. Terminals 75, 76, or 77
grounded to positive
output.

[Positive output may be common with
ground ( @ ) if welding in negative
polarity.]

Check 75, 76, or 77 for ground
to positive output circuit.
Nearly zero ohms to ground
indicates a grounded circuit.

A value greater than a few
thousand ohms is normal. Self-
restoring fuses on PC board
automatically reset within a few
seconds after ground is cleared.
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Trouble Cause what To Do

Machine has high output
and no controt

1. Terminals 75, 76, or 77
grounded to negative
output.

1. Check 75, 76, or 77 for ground
to negative output circuit.
Nearly zero ohms to ground

[Negative output may be common with
ground ( @ ) if welding in positive
polarity.]

indicates a grounded circuit.

A value greater than a few
thousand ohms is normal. Self-
restoring fuses on PC board
automatically reset within a few
seconds after ground is cleared.

Machine has low output
and no control

1. Output control Machine/
Remote switch (S2) in
Wrong position.

1.

Check position of switch.

2. Output control switch 2. Check switch and replace if
faulty. faulty.
3. Open in feedback 3. Check wiring and control PC
circuitry. board wiring harness plugs.
4. Faulty Control PC 4. Replace. See Procedure for
Board. Replacing PC Boards.
5. Output control 5. Check and replace potentiometer
potentiometer circuit if faulty. Check wiring of
open (lead 75). lead #75.
Machine does not have 1. One input fuse blown. 1. Check and replace if blown
maximum output after checking for reason for
blown fuse.
2. One phase of main 2. Check for open and repair.
transformer open.
3. Faulty Control PC 3. Replace. See Procedure for
Board. Replacing PC Boards.
4. Output control 4. Check and replace if faulty.
potentiometer
defective.
5. Output control 5. Check and repair broken leads.
potentiometer leads
210, 211, or 75 open.
Machine will not shut 1. Input contactor con- 1. Check and replace if necessary.
off tacts frozen.
2. Defective On/Off 2. Replace.
switch, S1.
Variable or sluggish 1. Poor work or elec- 1. Check and clean all connections.
welding arc trode connection.
2. Welding leads too 2. Check table in instruction
smail. manual .
3. Welding current or 3. Check procedures for recommended
voltage too low. settings.
4. Defective main SCR 4. Check and replace if defective.
bridge.
Output control not 1. Output control switch 1. Place switch in "Panel".
functioning on the in wrong position.
machine 2. Faulty output control 2. Check and replace if found
switch. faulty.
3. Faulty output control 3. Check and replace if found
potentiometer. faulty.
4. Leads or connections 4. Check lead continuity and
open in control circuit. connections for an open and
repair if necessary.
5. Faulty Control PC 5. Replace. See Procedure for

Board.

Replacing PC Boards.

~16-



Trouble

Cause

What To Do

Output control not
functioning on remote
control

1. Output control switch
in wrong position.

2. Faulty output control
switch.

3. Faulty remote control
potentiometer.

4. Leads or connections
open in control
circuit.

5. faulty Control PC
Board.

Place switch in "Remote".

2. Check and replace if found
faulty.

3. Check and replace if found
faulty.

4. Check all leads and connections,
internal or remote, for con-
tinuity; repair if necessary.

5. Replace. See Procedure for

Replacing PC Boards.

Poor arc striking with
semiautomatic or auto-

1. Poor work connection.

Work connection must be
adequate for application.

matic wire feeders. 2. Improper procedures. 2. Adjust procedures for improved
starting.
(CV 400 in machine control) 3. Defective Controt PC 3. Replace. See Procedure for
Board. Replacing PC Boards.
Poor arc characteristics 1. Defective Control PC 1. Replace. See Procedure for
Board. Replacing PC Boards.
2. Capacitor(s) in output 2. Replace entire bank of

circuit failed. A
failure is indicated

if the small vent plug
on top of a capacitor
is raised or blown out.

capacitors. Do not replace
individual capacitors.

WARNING: The liquid electrolyte
in these capacitors is toxic.
Avoid contact with any portion
of your body. Clean up vented
electrolyte using rubber gloves
and a water dampened cloth. Any
electrolyte which gets on skin,
clean with soap and water.

TROUBLESHOOTING

PROCEDURES

Procedure for Replacing PC Boards

When a PC board is suspected to be defective,

must be followed:

1.

Visually inspect the PC board.

see if any are blown.
conductor on the back side of the board damaged?

the following procedure

If the board has fuses,

Are any of the components damaged?

check to
Is a

If electrical

damage is visible on the PC board, inspect the machine wiring for

grounds or shorts to avoid damaging a new PC board.

Install a new

PC board only after a visual inspection of the PC board and machine
wiring is satisfactory.

If the problem is remedied by a new PC board, install the old PC

board and see if the problem still exists.

return with the old board:

If the problem does not

a. Check the PC board harness plug and PC board plug for

contamination, corrosion or oversize.

b. Check leads in the harness for loose connections.

-17-



Connecting the Remote Control to the Machine

Extreme caution must be observed when installing or extending the
wiring of a remote control. Improper connection of this unit can lead
to failure of the output control rheostat or the control circuit. Only
the green lead can and should be grounded to the machine case. VWhen
extending the standard remote control, make sure the leads are the same
and the splice is waterproof. Be very careful not to ground the cable
when in use and don’t let the lugs touch against the case.

Qutput Voltage

The open circuit voltage of the machine should be adjustable from 10 to

42 volts. If any other condition exists, refer to the Troubleshooting
Guide.

Fault Protection Operation

The overload protection circuit, in the Control Board, will limit the
velding current (heat) to approximately 550 amps if a short or overload
is applied to the machine.

Checking Snubber PC Board

In case of an SCR malfunction or failure, the Snubber PC Board should
be checked. Turn the machine off and remove the sides of the machine.
Board is mounted on back of the case front.

1. Visually inspect the Board for overheated components or damaged
components.

Checking Output Voltage Control Rheostat on Machine

Turn machine off.

Remove the screws from the hinged control panel and open the panel.
Turn the output control switch to remote.

Disconnect the harness plug from the Control Board.

With an ohmmeter on XIK, connect it to lead 210 and 75 on R4.

Exercise caution to avoid damaging rheostat tabs.

Rotate the output control rheostat. The resistance reading should be
from around zero to 10K ohms. Check the resistance reading between 77
and 75 on the terminal strip. The reading must be 10K ohms. No

reading will indicate an open rheostat and a low reading will indicate
a shorted or partially shorted rheostat; in either case, replace.
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Input Contactor Toggle Switch Check

1. Turn off the machine input power. Sl has 115 volts across it when
the input power is connected.

2. TIsolate the switch to be tested by removing all connecting leads.
3. Check to make sure the switch is making open and closed connections
with a V.0.M. meter. Put ohmmeter on X1 scale. The meter should

read zero resistance with switch "ON" and infinite with switch
"OFF" .

4. Put the ohmmeter on XIK scale and measure the resistance between
the terminal and the case of the machine (touch a self-tapping
screw). Reading should be infinite.

5. If either step (3) or step (4) fails, replace the switch.

Remote Control Check

Disconnect the remote output control and connect an ohmmeter across 75
and 76 and rotate the rheostat in the remote control. The resistance
reading should go from zero to 10K ohms. Repeat with Triplett across
77 and 76 with same results. Connect ohmmeter across 75 and 77. The
reading should be 10K ohms. A lower reading will indicate a shorted or
partially shorted rheostat. A very high reading will indicate an open
rheostat. In either of the last two cases, replace rheostat. Check
cable for any physical damage.

Powver Rectifier Bridge Assembly Checking Procedure

CAUTION: The rectifier bridge tests outlined below will identify the
most common defects found in power diodes or power silicon

controlled rectifiers. If a bridge problem still exists after test,
please call a Lincoln Field Service Shop. Further evaluation of

diodes or silicon controlled rectifiers may require laboratory
equipment.

Bridge and Device Isolation (See the instruction manual parts list
for the exact location.)

1.) Disconnect the following;
a. Unplug P3 (Gl, G2, G3, and 204) from the Control PC Board.
b. Unplug P5 from the Snubber PC Board.

c. Secondary leads X1, X2, and X3 from the anodes of the SCR’s and
cathodes of the diodes.

d. Disconnect positive bridge lead from shunt and positive
capacitor bank lead and from lug with dual 204 leads.
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)

e. Perform following steps 2 and 3. If diodes and SCR’s are not
shorted, bridge test is completed. If any device appears
shorted, disconnect the cathode lead of each diode (4 total)
and repeat steps 2 and 3.

Power Diode Test

a. Establish the polarity of the ohmmeter leads and set to X10
scale.

b. Connect the ohmmeter positive lead to anode and negative lead
to the cathode.

¢. Reverse the leads of the ohmmeter from Step b.

d. A shorted diode will indicate zero or an equally low resistance
in both directions. An open diode will have an infinite or
high resistance in both directions and a good diode will have a
low resistance in Step b. and a much higher resistance in Step
c.

Power Silicon Controlled Rectifier Test

The SCR must be mounted in the heat sink when making this test.

a. Connect the ohmmeter (set to the X10 scale) leads to the anode
and cathode.

b. Reverse the leads of the ohmmeter from Step a.

c. A shorted SCR will indicate zero or an equally low resistance
in one or both directions.

d. Establish the polarity of the ohmmeter. Connect the positive
lead to the gate and the negative lead to the cathode.

e. An open gate circuit will have an infinite or high resistance.
A good gate circuit will read a low resistance, but not zero
ohms. If gate circuit reads zero ohms, check gate harness for
shorts between gate leads and 204 before replacing SCR.
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P-182-C The Lincoln Electric Company
Cleveland, Ohio 44117-1199

GENERAL ASSEMBLY

G1935
3-15-91B
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No.
Item Part Name & Description Part No. Req’d
1 Base, Transformer, Bridge & Capacitor
Assbly See Page 24 1
2 Case Front Assembly See Page 25 1
3 Control Box Cover Assbly See Page 26 1
4 Shunt (Below Code 9315) $17078-2 1
4 Shunt (Above Code 9315) $6602-25 1
5 Resistor (R2 & R3) $10404-94 2
* Round Head Screw #10-24 x 7.50 2
* Insulating Washer T4479-A 4
x Lock Washer E106A-1 2
* Plain Washer $9262-27 2
Hext Nut #10-24 2
7 Capacitor Brace S$17356 1
10 Rear Panel $16816-3 1
11 Input Box $17978 1
12 Input Access Door M13998-1 1
13A | Fan Baffle L6247 1
13B Fan Motor M99834 1
13C | Fan Mounting Bracket M15627 2
14 Fan Blade M6819-9 1
15 Control Transformer See Page 27 1
16 Contactor M12161-21 1
17 Reconnect Panel See Pg. 27 1
18 Hex Head Screw 1/2-13 x .75 2
Plain Washer $9262-1 2
Lock Washer E106A-15 2
19 Lead (Shunt to Pos. Terminal) M15641 1
(Without Diode Option Only)
20 Lead (Pos. Output Term. to Diode S$18508-2 1
Option Only) 1
30 Brushing T12380-2 1
31 Ground Decal T13260-4
Items Not Illustrated
Smoking Tag T11590-90 1
Roof M12352-11 1
Side Panel M14065-6 2
Cover Seal $12934 1
Waming Decal (Input Box) T13259 1
Identification Sticker (1CR) T14798-1 1
Caution Decal (Back of Control Box) S$13504 1
Field Installed Options
Remote Control Order K775
Welding Cable Plug (1/0-2/0 or 50-76mm) Order K852-70
Welding Cable Plug (2/0-3/0 or 70-95mm) Order K852-95
NOTE: Items with * Not Illustrated 2-22-91



BASE ASSEMBLY

dd

- ¢
1
. Jﬁl.]
- _<\?
—
No.
Item Part Name & Description Part No. Req’d

1 Basc Assembly L7587 1
5 Brace T847740 2
7 3 Phase Bridge Assbly Includes: L7520 1
* SCR Replacement Kit M15392-A 3
* Standard Diodes M9661-31 4
11 Air Baffle M15463 1
12 Insulation (Bafflc) T11472-24 2
15 Transformer, Choke & Lift Bail L7597 1

Assbly (Below Codes 9400)

Includes:
15 Transformer, Choke & Lift Bail L7796 1

Assbly (Above Codes 9400)

Includes:
b Lift Bail L6485 1
hd Transformer Sec Pg. 27 2
- Choke M15584 1
. Choke Mounting Bracket S18784 1
17 Diode Heat Sink Assbly (Optional) M15485 1

Includes:
hd Heat Sink $17053 1
- Rectifier Diode (Sold in sets of 3) M9661-36 3
hd Snubber Assembly T14869 1
18 Air Delfector (Part of Diode Option) M15491 1
19 Lead Insulating Panel 518666 1
20 Capacitor Bank, Includes: M14495-2 1
* Capacitor S13490-84 s
21 Capacitor Mounting Bracl S17355 1

NOTE: Items with * Not Hlustrated

YA
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CASE FRONT ASSEMBLY

-

reeme-q4q-4-

No.
Item Part Name & Description Part No. Req’d

Guard M15475 1
Guard M15475-1 1
2 Waming Plate M14500 1
2 Waming Plate M15734 1
* Fastener Button T14659 6
3 Front Panel G1854 1
4 Control Printed Circuit Board G1835-2 1
* Expansion Nut $14020-3 S
* Self Tapping Screw 58025-71 5
5 Control Box Back Panc! M15473 1
7 Grommet Strip T12823-10 1
8 Snubber Printed Circuit Board M15370-3 3
- Self Tapping Screw §8025-71 4
9 Output Terminal Assbly M13900 2
10 Air Deifector $17353 3
12 Chassis Ground Decal T13260-3 1
13 Wasranty Decal Ti5163 1

NOTE: Items with * Not Illustrated

3G
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CONTROL BOX COVER ASSEMBLY

i
[

-
L]

No.
Item Part Name & Description Part No. Req’d

Door M15696 1
1 Door M15477 1
2 Power Switch (S1) T10800-4 1
3 Fuse Holder (F1) $10433-1 1
3 Circuit Breaker T12287-20 1
4 Pilot Light T13486 1
6 Output Control Switch (2) $10800-24
7 Terminal Strip (TS2) $8542-7
8 Box Connector T9639-1 1
9 Number Plate S18378 1
9 Number Plate S$18832
10 Terminal Strip (TS1) S$14530-12
10 Terminal Strip (TS1) $14530-11
11 Capacitor Assembly (C6) 514824
12 Insutation T12792-1
13 Potentiometer T10812-40
14 Knob T10491
15 D.C. Ammeter (Optional) M15539-2
16 D.C. Voltmeter (Optional) M15538-1 1
17 Nameplate w/o Mcters L7570 1
17 Nameplate w/Meters L7570-1 1
17 Nameplate w/o Meters L7794 1
17 Namceplate w/Mcters L7794-1 1
* Fastener Buttons T14659-1 3
22 Fuse (F1) T10728-16 1

NOTE: Items with * Not Ilustrated 2-22-91
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Code Voits/Phase/ Transformer Auxiliary | Secondary | Auxiliary Coil Control
No. Hertz Assembly Primary Top Coil Bottom | Coil (Fan) Coil (Firing Circuit) | Trasformer
9303 230/460/3/60 (G1850/8588 | 1.6371-4/8588 | L6371-3/8588 M15465 M15464 M15466 M1239
9304 220/380/440/3/50 G1937/9304 | L6371-17/9304; L6371-17/9304 | M15695 M15464 M15466 M1 347?31
9305 415/3/60 G1937/8592 | L6371-18/8592| L6371-17/8592 | M15695 M15464 M15466 M12390-33
9306 575/3/60 G1850/8637 | L6371-4/8588 | L6371-3/8588 M15465 M15464 M15466 M12390-51
9307 208/415/3/60 G1850/9307 | L6371-18/9307| L6371-17/9307 | M15465 M15464 M15466 M12390-33
9308 380/500/3/60 G1937/9308 | L6371-18/9308| L6371-17/9308 | M15695 M15464 M15466 M12390-34
9309 440/3/60 (G1850/9309 | L6371-18/9309| L6371-17/9309 | M15465 M15464 M15466 M12390-31
9310 460/575/3/60 G1850/9310 | (L6371-21/9310| L6371-17/9310 | M15465 M15464 M15466 M12390-32
9311 460/3/60 (G1850/9311 | L6371-18/9311| L6371-17/9311 | M15465 M15464 M15466 M12390-31
9312 550/3/50 G1850/9312 | L6371-4/9312 | L6371-3/9312 M15465 M15464 M15466 M12390-51
9351 220/440/3/50 (G1937/8588 | L6371-4/8588 | L6371-3/8588 M15695 M15464 M15466 M12390-31
9405 230/460/3/60 G1937/8588 | L6371-4/8588 | L6371-3/8588 M15695 M15464 M15466 M12390-31
9406 §75/3/60 G1937/8637 | L6371-4/8637 | L6371-3/8637 M15695 M15464 M15466 M12390-51
9420 230/460/575/3/60 | G1937/9420 | L6371-21/9420| 1L6371-25/9420 | M15695 M15464 M15466 M12390-67
9472 208/3/60 G1937/9307 | 16371-18/9307 | L6371-17/9307 | M15695 M15464 M15466 M12390-33
9477 460/3/60 G1937/9311 | L6371-18/9311| L6371-17/9311 | M15695 M15464 M15466 M12390-31
9502 380/3/50 G1937/9309 | L6371-17/9304| L6371-17/9304 | M15695 M15464 M15466 M13471-2
9533 200/400/3/50/60 G1937/9355 | L6371-18/9533| L6371-17/9533 | M15695 M15464 M15466 M12390-33
9614 | 220/380/440/3/50/60 | G1937/9304 | 16371-17/9304| L6371-17/9304 | M15695 M15464 M15466 M13471-2
9615 415/3/50/60 G1937/8592 | L6371-4/8592 | L6371-3/8592 M15695 M15464 M15466 M12390-33
Code Connection Primary 42V. Auxiliary
No. Reconnect Panel Wiring Diagram Diagram Choke Thermostat Thermostat Coil (Fan)
9303 £7219-2 L7584 M15009 M15582 T13359-2 T14542-1 —
9304 L7219-1 L7795 M15010 M15582 T13359-2 T14542-1 M15694
9305 L72194 L7795 $17894 M15582 T13359-2 T14542-1 M15694
9306 L7219-4 L7584 517894 M15582 T13359-2 T14542-1 —
9307 L7219-2 L7584 M15009 M15582 T13359-2 T14542-1 —
9308 L7219-5 L7795 M15530 M15582 T13359-2 T14542-1 tM15694
9309 L7219-4 L7584 $17894 M15582 T13359-2 T14542-1 -
9310 L7219-5 L7584 M15009 M15582 T13359-2 T14542-1 -
9311 L7219-4 L7584 $17894 M15582 T13359-2 T14542-1 —
9312 L7219-4 L7584 S17894 M15582 T13359-2 T14542-1 —
9351 L7219-2 L7795 M15009 M15582 T13359-2 T14542-1 M15694
9405 L7219-2 L7795 M15009 M15582 T13359-2 T14542-1 M15694
9406 L7219-4 L7795 $17894 M15582 T13359-2 T14542-1 M15694
9420 L7219-6 L7883 M15666 M15582 T13359-2 T14542-1 M15694
9472 1L7219-2 L7795 M15009 M15582 T13359-2 T14542-1 M15694
9477 L7219-4 L7795 517894 M15582 T13359-2 T14542-1 M15694
9502 L7219-4 L7795 M15010 M15582 T13359-2 T14542-1 M15694
9533 L7218-2 L7795 M15009 M15582 T13359-2 T14542-1 M15694
9614 1721941 L7795 M15010 M15582 T13359-2 T14542-1 M15694
9615 L7219-4 L7795 $17894 M15582 T13359-2 T14542-1 M15694
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CONNECTION OF LN-7 TO CV-400
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Above dlagram shows electrode connected positive. To change poiarity,
twrn power off, reverse the slectrode and work |eads at the power
source and position the switch on power source and wire feeder

(1f equlipped to proper polarity, Also refer to nots N.F.

SEE NOTE:

N. B.

N. C.
N. D.

44 WARNING

* Do not operate vith covers removed.

* Disconnect power source before
servicing.

¢ Do not touch electrically live parts.

* Only quolified persons should Instoll, use or
service this machine,

Welding cables must be of proper capacity for the current and
duty cycle of Immedlate and fuwre applications. See LN-7
Operating Manual for proper slzes.

1f LN-7 s equipped with a meter kit, extend LN-7 control cable
lead 21 using 14 AWG or larger Insulated wire physically
suitable for the Installation. An S16586-(LENGTH] remote
voltrage sensing work lead may be ordered for thls purpose.
Connect 1t directly to the work plece Independent of the welding
work cable connectlon. For convenlence. this extended ¥21 lead
should be taped to the welding work lead, (If the length of
welding work cable Is short, less than 25 feet, and connections
can be expected to be rellable, then control cable lead ¥21 does
not need to be extended and can be directly connected to
terminal %21 on the terminal suip. Note that this Is not the
preferred connection because It adds error to the LN-7 voltmeter
reading, )

Tape up bolted connectlon If lead 321 Is extended.

Connect the control cable ground lead to the frame terminal
marked , near the power source terminal strip. The power
source grounding terminal (marked 4 and located near the power
source Input power connectlions) must be properly connected to
electrical ground per the power source operating manual.

If an optional remote voltage control Is used, connect It to
this terminal strip.

* |f lead %21 1s to be connected to the terminal strip,

connect to the 821 terminal that matches work polarity, This
connection must be changed whenever the electrode polarity Is
changed.

CONNECTION OF LN-8 OR LN-9 TO CV-400
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Above dlagram shows electrode connected positive. To change polarity,
twrn power off, reverse the electrode and work leads at the power
source and position the switch on power source and wire feeder

¢ 1f equlpped to proper polarity. Also refer to note N,G.

SEE NOTE:

N. C.
N. D.

N.E.

N.F.

N 6.*

4L WARNING

* 0o not operate vith covers removed.

¢ Disconnect power source before
servicing.

¢ Do not touch electrically live parts.

* Only qualified persons should instoll, use or
service this mochine.

Welding cables must be of proper capaclity for the current and
duty cycle of Immediate and future applicatlons,

Extend lead %21 using %14 AWG or larger Insulated wire physically
sultable for the Installation. An $16586-[LENGTH] remote
voltage sensing work lead is avallable for this purpose,
Connect It directly to the work plece keeping It electrically
separate from the welding work lead circulit and connection,
convenience, this extended ¥21 [ead should be taped to the
welding work lead. (If the length of work lead circult Is
short, and connections can be expected to be rellable, then
control cable lead ¥21 does not need to be extended and can be
directly connected to terminal B21 on the terminal strip. Note
that this Is not the preferred connection because it adds error
to the wire feeder voltmeter reading. )

For

Tape up bolted connection If lead ¥21 Is extended.

Connect the control cable ground lead to the frame terminal
marked 1, near the power source teTlnal strip. The power
source grounding terminal (marked = and located near the power
source Input power connectlons) must be properly comnected to
electrical ground per the power source operating manual.

[f using an older LN-8 control cable; connect lead ¥75 to %75 on
terminal scrlg. connect lead ®76 to #76 on terminal strip,
connect lead %77 to 877 on the terminal st Ip.

The LN-9 voltage control jumpers must be connected as follows
t{refer to LN-9 Operating Manual):

White jumper on voltage board to plin 'S,
Blue jumper on voltage board ( later units only),
or on start board (earlter units), to pin 'B'.

[f lead #2} Is to be connected to the terminal strip,

connect to the 821 terminal that matches work polarity. This
connection must be changed whenever the electrode polarity Is
changed,

NOTE :

For positive polarity, connect lead #21 to the “21-" terminal; For negative polarity welding, connect to the “21+" terminal.




CONNECTION OF NA-3 TO CV-400

nsusl

TO AUTOMATIC CONTROL BOX
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Above dlagram shows electrode connected positive. To change polar Ity,
twrn power off, reverse the electrode and work leads at the power N.E
source and Eosltlon the switch on power source ( If equlipped) to proper i
polarity. everse the leads on the back of the ammeter and voltmeter
In the automatic control box. Also refer to note N.F.

N F¥

"‘ WARNING ¢ Do not operots with covers removed.

Ay

v

¢ Disconnect pover source before
servicing,

® Do not touch electrically live parts.

o Only qualifled persons should install, use or
service thls machine.

ELECTRC
§-0%K
CAN K.,

welding cables must be of proper capacity for the current ano
duty cycle of immedlate and future applications.

Extend lead #21 using %14 AWG or larger (nsulated wire physically
sultable for the installation. An S$16586-[LENGTH] remote
voltage sensing work lead is avallable for this purpose.
Connect 1t directly to the work plece keeping It electrically
separate form the welding work lead circult and connection.
convenlience, this extended %21 lead should be taped to the
welding work lead. (1f the length of work lead circult Is
short, and connectlons can be expected to be rellable, 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 preferred connection because it adds error
to the wire feeder voltmeter reading.)

For

Tape up tolted connection.

Connect the control cable ground lead to the frame terminal
marked near the power source teTInal strip. The power
source grounding terminal (marked -+ and located near the power
source Input power connections) must be properly connected to
electr ical ground per the power source operating manual.

If a varlable voltage board Is present in the automatic controls
and the [C-400 diode kit or CV-400 or CVI-500 diode optlon is not
used, the Jumper lead 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 avtomatic
controls, permitting only hot starting techniques to be used.

[f lead %21 Is to be connected to the terminal strip,

connect to the ¥21 terminal that matches work polarity, This
connecticn must be changed whenever the electrode polarity is
changed.

CONNECTION OF NA-5 OR NA-5R TO CV-400

SLSUSI
//— N.E-
TO NA-5 INPUT CABLE PLUG
PONER SOURCE CONTROL CABLE \
emrrem i
—_—— .
.00 oj e 00 1 .
j b AT AR | N.A
Vlaaosse; liswn, .
b L b N. B.
1 LL. T2y L L - !
: | ¢
1 . A
- NA, : ?
. ¥ 3
1 L b
. GND
! - ND
i NEGATIVE  POSITIVE ——e—21
! . e N. C.
M | N.D.
[ IO . NB.& N.C. 0
BOLT TO CABLES FROM
NA-5 WIRE CONTACT ASBLY
N.A, \—N.D.& NH. N.E.
N }TO WORK
V
Above olagram shows electrode connected positive. To change poler ity,
wrn power off, reverse the eleciroce and work leads at the power
source and position the switch on power source | If equlpped), to
proper polarity, Refer to NA-5 Operating Manual for required Na-5
control box polarity connections. Also refer to note N.H. N. G.
FOR ADDITIONAL INSTALLATION INSTRUCTIONS, SEE NA-5 OPERATING MANUAL. N. H.
SEE NOTE:

PYQULERIINE | o) ot aperate with covers renoved.

} m * Discomnct pover source before
sorvicing,

* Do not touch electrkally live parts.

* Only qualified persons should Install, use or
service this machine,

ELECTRIT
§<0CK
CAN KL

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

Extend lead ¥21 using B14 AWG or larger insulated wire physically
sultable for the Installation. An S16586-[LENGTH} remote
voltage sensing work lead is available for this purpose.
Connect 1t directly to the work plece keeping It electrically
separate from the welding work lead circuit and connectlon.
convenience, thls extended ¥2] lead should be taped to the
welding work lead. (If the length of work lead clircuilt Is
short, and connections can be expected to be rellable, then
control cable lead B21 does not need to be extended and can be
directly connected to terminal ¥21 on the terminal st lp, Note
that this Is not the preferred connectlon because It adds error
to the NA-S5 voltmeter reading.)

Tepe up bolted connectton.

Connect the control cable ground lead to the frame terminal
marked,% near the power source terminal swip. The power
source grounding terminal (marked = and located near the power
source Input power connectlons) mu§t be properly connected to
electrical ground per the power source operating manual.

The jurmpers on the NA-5 voltage board must be connected as
follows: Connect red jumper to pin 'S'.
Connect white Jumper to pin °B’,

wumﬂuﬁm%ummwm
DC-400 dliode kit or Cv-400, CVI-500 dlode optlon:

The NA-5 Inch Down button will not operate unless a Jurper Is
connected between the two tab terminals, labeled 'AUTO’, located
above the transformer on the NA-5 Voltage P.C. board. This
jumper, however, will disable the Cold Starting/Auto-Stop
feature of the NA-5, permitiing only Hot Starting techniques o
be used,

For propsr NA-5 operation, the electrode cables must be snugged
under tha clamp bar on the left slde of the NA-5 control box.

[f lead %21 1s to be connected to the terminal strip,

connect to the 21 terminal that matches work polarity. This
connectlon rust be changed whenever the electrode polarity Is
changed.

For

NOTE:

For positive polarity, connect lead #21 to the “21-" terminal;

For negative polarity welding, connect to the “21+” terminal.
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NOTE: This diagram is for reference only. It is not accurate for all machines covered by this manual. The specific dia-
gram for a particular code is pasted inside the machine on one of the enclosure panels. If the diagram is illegible, write
to the Service Department for a replacement. Give the welder code number.
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WARNING

©® Do not touch electrically live parts or
electrode with skin or wet clothing.

® Insuiate yourssif from work and
ground.

® Keop flammable materials away. ® Wear eye, ear and body protection.

" AVISO DE
PRECAUCION

@ No toque las partes o los electrodos
bajo carga con la piel o ropa mojada.
@ Aisless del trabajo y de la tierra.

® Mantenga el material combustible fuera
del 4rea da trabajo.

® Protéjase los ojos, los oidos y el cuerpa.

French

ATTENTION

© No laissez ni la peau ni des vétements
mouiltés entrer en contact avec des
pidces sous tension.

©® [solez-vous du travall st de la terre.

@ Gardez  I'écart de tout matériel
inflammabie.

@ Protégez vos yeux, vos oreilles et votre
corps.

WARNUNG

@ Berilhren Sie keine stromfiihrenden
Teke oder Elektroden mit threm Kirper
oder feuchter Kieidung!

@ Isolieren Sie sich von den Elektroden
und dem Erdboden!

@ Entternen Sie brennbarres Material! ® Tragen Sie Augen-, Ohren- und Kir-

perschutz!

hTORHIILTTFEL,

Portuguese - @ Nio toque partes elétricas e slectrodos ® Mantenha inflaméavels bem guardados. | ® Use protecdo para a vista, ouvido ¢
ATEN AO com a pele ou roupa molhada. corpo.
C ©® isole-se da peca o terra.
Japaness o ARGORNBAE. XUEH(CE OHMAVTLHLONHMTORENER | 0 B BRUSBUIRNRELTT
T - ) I IRRNEBETROAZVI L, BRHICLTREYELA, &,
/T B\ CRIMOT —Ar5BHFBRE

Chinese

o HEKREYINEMBRBAR

oR—IBMHABMTI (A, ORMEIE. HRAMBUHEEAR.

ax M .
= = eRHEGECRENI4RK.
Korean o MEHU 2HES XS &Y == ecisty BXE HI AFIXl oAR. | e®, e 2o 2EHIE
— ez Yo YEX olAIR. H2HAUAIR.
Sr)-l Cr!_:! o SX9} HXE MAA oAl

Arabic

”

AN b e A AV Y @
o) et alay 3 g SV g AL g
LAy QL ally

READ AND UNDERSTAND THE MANUFACTURER’S INSTRUCT
ION 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.

g e b JWEENS AN Sl g @ | Bl e e Lty padlay Sydl g @

Haay

Jaadl J¥a e e Ve ga @

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 HERSTELLERS.

DIE UNFALLVERHUTUNGSVORSCHRIFTEN DES ARBEITGEBERS
SIND EBENFALLS ZU BEACHTEN.

~34-




® Koep your head out of fumes.
@ Use ventilation or exhaust to remove
tumes from breathing zone.

@ Turn power off before servicing.

@ Do not operate with panel open or
guards off.

WARNING

® Los humos fuera de la zona de
respiracién.

® Mantenga la cabeza fuera de los
humes. Utilice ventilacién o aspiracion.
para gases.

@ Desconectar of cabie de alimentacién de
poder de la maquina antes de iniclar
cualquier servicio.

@ No operar con panel ablerto 0 guardas
quitadas.

" AVISO DE
PRECAUCION

© Gardez la thte A I"écart des fumées.

@ Utilisaz un ventilateur ou un aspirateur
pour Oter les fumées des zones de
travail.

® Débranchez le courant avant I'sntretien.

® N'opérez pas avec les panneaux
ouverts ou avec les dispositifs de pro-
tection snievés.

French

ATTENTION

® Vermelden Sie das Einatmen von @ Strom vor Wartungsarbeften abschalten! | @ Aniage nie chne Schutzgehtiuse oder German
SchweiBrauch! (Netzstrom wviliig 8ffnen; Maschine Innenschutzverideidung in Batrieb
@ Sorgen Sie fiir gute Be- und Entilittung anhalten!) setzen! WARN U N G
des Arbeltsplatzes!
® Mantenha seu rosto da fumaca. ® N¥o opers com as tampas removidas. | ® Mantenha-se afastado das partes Portuguese -
® Use ventilacdo e exhaustdo para ® Desligue a corrente antes de fazer moventes. E
remover fumo da zona respiratoria. $OrviGo. @ Nio opere com os paineis abertos ou AT NGAO
©® Nao toque as partes elétricas nuas. guardas removidas.
O La-LPSHEMTEILLT & XLFF LR Y —ERIRY D e NENRHN—EBYALLEE JaP‘“"‘:
Fao, PABCE. $TRERS 5% TREREELEVTT AL, ~i=5= T
e MACHTI+IERLTT L, 2EG>TFa L, T B
Y iftT LR o HEMIIMRE, eMBISTBNAHRL Moy Fosy | Chinese
CHFREREAARLSEBIE, %, ot = =
= |
o UFZRE| SFIIAE YalsMAIR. | & 2ol HMAE ACSHAIR e ol gdal Mefjz EpEX| Korsan
® SEXog R 2YIAE ol AIR. (@) l —5—_'
M| sl FhAMAHI "'r'
EE7|E AgstdAlR. =
OBl oo i dld ) s @ | Dlea Gl LA S L 480 LU phill @ Lhiy colg 13 jlgalt Vaa Jaliv @ Arabic .
TS Gl hia e ol & gl Janinl @ le Cad 48 g Lay2ad) -
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LEIA E COMPREENDA AS INSTRUGOES DO FABRICANTE PARA ESTE EQUIPAMENTO E AS PARTES DE USO,
E SIGA AS PRATICAS DE SEGURANGA DO EMPREGADOR.

FEIMBOBHOA—H—OIETRELCEL. TTERBLTTEL, TLTRHORERE LU >TFE L,

EEAMRTERAEEEANNPELURRIERNREME, EAETRIVGHESBERRT.
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LIMITED WARRANTY

STATEMENT OF WARRANTY:

The Lincoln Electric Company (Lincoin) warrants to the original
purchaser (end-user) of new equipment that it will be free of
defects in workmanship and material.

This warranty is void if Lincoln finds that the equipment has
been subjected to improper care or abnormal operation.

WARRANTY PERIOD:

All warranty periods date from the date of shipment to the
original purchaser and are as follows:

Three Years:
Transformer Welders
Motor-generator Welders
Semiautomatic Wire Feeders
Plasma-cutting Power Source
Engine Driven Welders (except engine and engine acces-
sories) with operating speed under 2,000 RPM

Two Years:
Engine Driven Welders (except engine and engine acces-
sories) with operating speed over 2,000 RPM

All engine and engine accessories are warranted by the engine
or engine accessory manufacturer and are not covered by thi
warranty.

warranted for one year.

S

v$

TO OBTAIN WARRANTY COVERAGE:

You are required to notify Lincoln Electric, your Lincoln Distribu-
tor, Lincoin Service Center or Field Service Shop of any defect
within the warranty period. Written notification is recommended.

WARRANTY REPAIR:

If Lincoln’s inspection of the equipment confirms the existence
of a defect covered by this warranty, the defect will be corrected
by repair or replacement at Lincoln’s option.

WARRANTY COSTS:

You must bear the cost of shipping the equipment to a Lincoln
Service Center or Field Service Shop as well as return shipment
to you from that location.

IMPORTANT WARRANTY LIMITATIONS:

. Ihi‘s\ritt “warranty is the only express warranty provided

winc "t with respect to its products. Warranties implied by
\ lawv sifon as the Warranty of Merchantability are limited to the
“uon of this limited warranty for the equipment involved.

World's Leader in Welding and Cutting Products « Premier Manufacturer of Industrial Motors

THE LINCOLN ELECTRIC COMPANY

Sales and Service through Subsidiaries and Distributors Worldwide
Cleveland, Ohic 44117-1199 U.S.A.

EFF. 2/93

Litho in U.S.A.
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