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SAFETY DEPENDS ON YOU

Lincoln arc welding equipment is designed and built
with safety in mind. However, your overal safety can be
increased by proper installation . .. and thoughtful oper-
ation on your part. DONOT INSTALL, OPERATE OR
REPAIR THIS EQUIPMENT WITHOUT READING
THIS OPERATING MANUAL AND THE ARC
WELDING SAFETY PRECAUTIONS ON THE IN-
SIDE FRONT COVER. And, most illporhmly. think
before you sct and be careful.

SHIPPING DAMAGE CLAIMS

When this equipment is shipped, title passes to the pur-
chaser 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.
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ARC WELDING SAFETY PRECAUTIONS

PROTECT YOURSELF AND OTHERS FROM POSSIBLE SERIOUS INJURY OR DEATH. READ AND UNDERSTAND
BOTH THE SPECIFIC INFORMATION GIVEN IN THE OPERATING MANUAL FOR THE WELDER AND/OR
OTHER EQUIPMENT TO BE USED AS WELL AS THE FOLLOWING GENERAL INFORMATION.

1 HAVE ALL INSTALLATION, OPERATION, MAIN-
TENANCE AND REPAIR WORK performed only
by qualified people

2 ELECTRIC SHOCK can kil

Protect yourself from possibie dangerous electrical shock:

9

h.

The electrode and work (or ground) circuits are electrically “hot”
when the welder is on. Never permit contact between “hot" parts of
the circuits and bare skin or wet ciothing. Wear dry, hole-free gloves
to insulate hands.

. Always insulate yourselt from the work and ground by using dry

insulation When welding in damp locations, on metat floors, gratings
or scaffolds. and when in positions (such as sitting or lying). make
certain the insulation is large enough to cover your full area of
physicai contact with work and ground.

Maintain the electrode holder. work clamp, welding cable and weid-
tng machine in good. sate operating condition.

. Never dip the electrode holder 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.

If using the welder as a power source tor mechanized welding, the
above precautions also apply for the automatic electrode, electrode
reel, welding head, nozzie or semiautomatic weiding gun.

When working above floor level, protect yourse!f from a tall shouid
you get a shock.

Ground the work or metai to be weided 1o a good electricai ground
Also see Item 7

3. FUMES AND GASES can be dangerous to your
health.

a.

C.

Welding may produce fumes and gases hazardous toc heaith. 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 weiding on
galvanized, lead or cadmium piated steel and other metals which
produce toxic fumes, even greater care must be taken.

. Do not weld in locations near chlorinated hydrocarbon vapors com-

ing from degreasing. cleaning or spraying operations. The heat and
rays of the arc can react with soivent vapors to form phosgene. a
highly toxic gas, and other irritating products.

Also see Item 8b.

+« ARC RAYS can injure eyes and burn skin.

Use a shield with the proper filter and cover piates to protect your
eyes from sparks and the rays of the arc when welding or observing
open arc welding MHeadshield and fiter tens should conform to
ANSI Z87 1t standards

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

. Protect other nearby personnel with suitable non-flammable screen-

ing and/or warn them not to watch the arc nor expose themselves to
the arc rays or to hot spatter or metai.

5. FIRE OR EXPLOSION can cause death or proper-
ty damage.

Remove fire hazards well away from the area. !f this is not possible
cover them to prevent the welding sparks from starting a fire. Re-
member that welding sparks and hot materiais from wetding can
easily go through smali cracks and openings to adjacent areas. Have
fire extinguisher readily available.

. Where compressed gases are to be used at the job site, speciai pre-

cautions shouid 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.

c. When not welding. make certain no part of the slectrode circuit 1s
touching the work or ground. Accidental contact can cause over-
heating and create a fire hazard.

d. Do not heat, cut or weid 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
Weiding and Cutting of Containers and Piping That Have Held
Hazardous Substances”, AWS F4.1-80 from the American Welding
Society (see address below).

e. Vent hollow castings or containers before heating, cutting or weld-
ing. They may expiode

f. Also see items 6c and 8c.

Additional Safety Precautions
6. For Welding in General.

a. Droplets of moiten slag and metat are thrown or fali from the welding
arc. Protect yourself with oil free protective garments such as leather
gloves. heavy shirt, cutfless 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 when in a welding area. Use
glasses with side shietds when near slag chipping operations.

b. Keep alt 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, opera-
ting or repairing equipment.

c. Besure the work cable is connected to the work as close to the weld-
ing area as practical. Work cables connected to the building frame-
work or other locations some distance from the welding area in-
crease the possibility of the welding current passing through lifting
chains. crane cables or other aiternate circuits. This can create fire
hazards or overheat lifting chains or cabies until they fail.

. For Electrically Powered Equipment.

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

b. Make the electrical instaliation in accordance with the National Elec-
trical Code. 8l local codes and the manufacturer's recommenda-
tions

c Properly ground the equipment in accordance with the National
Electrical Code and the manutacturer's recommendations.

. For Engine Powered Equipment.

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

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

¢. Do not add the fuel near an open flame, welding arc or when the
engine is running. Stop the engine and, if possible, allow it to cool to
prevent spilled fuel from igniting on contact with hot engine parts or
electrical sparks. Do not spill fuel when filling tank. If fuel is spilied,
wipe it up and do not start engine until fumes have been eliminated.

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

e. To avoid scaiding, do not remove the radiator pressure cap when the
engine is hot.

For more detailed information it is strongly recommended that you purchase a copy of
“Safety in Weiding & Cutting” — ANSI Standard Z49.1 from the American Weiding Society, P.O. Box 351040
Miami, Florida 33135.
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GENERAL DESCRIPTION AND FEATURES

The modified series arc system Is a tandem arc process for submerged
arc type operation. The equlpment has been specifically designed so
that the 'modified serles type arc concept' could be appllied to

the one side welding technique of plate thicknesses ranging from
3/16 up to 2.00 inches.

The equipment consists of three NA-type wire feeders, each having a K-148
positive contact type nozzle, two fully automatic wire feed controls,
threes shrouded wire reel mounts, and the versatile rugged stee! frame
carrlage of the LT-56.

Two units are available; namely, the K-321-8 and the K-321-S. The
K-321-8 has all of the components preset and ready to weld beveled
joints of plate thicknesses ranging from 3/8 to 2.00 Inches. The
K-321~S has all of its components preset for welding square edge
(no preparation) plates ranging in thickness from 3/16 to 5/8 of
an Inch.

With a few changes in the types of nozzles used and head arrangements,
elther system can be converted for the other type operation (K-321-8
to a K-321-5) or a (K-321-S to K-321-B).

The basic unit has two modified NA-4 type solid state controls both
having start and crater P.C. boards installed. The A.C. ammeters
have been replaced with '"Wire Feed Speed Meters'' so actual wire
feed rates can be monitored with greater accuracy.

Many parts of the unit are common wlth the NA-4 and NA-4S4 automatlc
and the LT-56 tractor.

All the positioning adJustments on the tractor are so designed that
they can be locked tight. This ellmlinates any movement of these
adjustments when the tractor ls moved about the shop.

The height of the unit is 54.75"; width 20.5'" and length 59.5'.
The welght of the unit is 676 pounds with empty reels and flux
hoppers.



EQUIPHENT REQUIREMENTS FOR M6DIFIED SERIES ARC WELDING

‘

Modifled Serles Arc Tractor

Power Source ~ AC-<1200

Contro! and Power ldput Cdblol 
Electrods leads for the middle
heed (4/0)

Work stud jumper (mechime to

machine)

Work leads slize 4/0

Voltage plickup lead fer the
tral! sarc - Size No. 6
rubber covered cable

Digital Wire Feed Speed Indicator
Spare Parts

A. Nozzle center guide
8. Contact tips

C. Extenslon gulde

D. Guide suppert

E. Wire Feed Meter

Required

K-321-8 OR ]
K-321-S Tas specified)
K=-1276-C 2
K=218=xxx 2
Sape length as 2
the K-218-xxx -
plus & feet
4/0 - length a9 )

roqu i red

Length as necessary A
from power source

to the cemnectieh
point on the werk

plece
Same leagth as 1
work leads
K-283 1
Sugges ted
Stock

$-13769-1 § -2 3

. $=13763 (3
$-13786-3/16 2
$-13785-1 2
S-16654 1

The LT-656 has been bullt using components which are basically
common to the NA-4 automatic and the LT-56 tractor drive;
many of the parts can be used Interchangeably,



DESCRIPTION OF THE MAIN COMPONENTS

Description and operation of the main components of the modified series
arc tractor are as follows:

A. Controls

1. A modified solid state NA-4 control for contrelling the lead
arc and the middle arc wire feed speed. Since both feeders
are belng controlled by the same NA-4 control, It was necessary
to add a second wire feed motor field supply to the standard
NA-4 control. Ammeter and current transformer have been
replaced with a wire feed speed meter.

2. The second control Is a NA-4 type and Is used to control the
trai] arc wire feed rates. Ammeter and current transformer
have been replaced with a wire feed speed meter.

VERY IMPORTANT - The wire feed speed meter In sach contrel have been
accurately adjusted for their respective wire feed units. The control
boxes and wire feed units have been identified with corresponding
serial numbers and these must be used as companion units. If a
replacement of a control box, motor, or a speed meter has to be

made, see Instructions in Maintenance Section for recallibration

of the equlpment. ‘

B. Wire Feeders

1. Lead arc wire feeder is an NA-4 type unit with an additional gear
ratio added so that the total ratlo Is 254/1,

2. Middle arc wire feeder Is the same as above.

3. The trall arc wire feeder is also a NA-4 type unit having a
142/1 ratlo.

C. Nozzles

1. When tractor Is set up for beveled plate thicknesses of .38 and up,
the lead and middle arc both use a K-148-B positive contact type
nozzle. The trall arc uses & K-148-B with a K-149-3/16 added.
These are the proper nozzles for present solld wire procedures.

2. When tractor Is set up for square edge plate thicknesses of .62
and below, the lead nozzle Is a K-148-8 type, the middle nozzle
is a K-148-A type, and the trall arc Is a K-148-8 type - all
three belng positive contact type nozzles.



Stralghteners

The tractor is equipped with the solid wire stralghtener, M-13693.

Wire Reels and Housing

All three wire reels have insulated shrouds protecting them from
accidental grounding and also to help keep the electrode clean.
Each electrode is gulded through a nylon tube and Is supported
properly to insure uniform straightening of the wire.

(1) Tractor Drlve

1. The unit is propelled by two six inch diameter canvas~t!red
wheels. Both wheels are driven by a common axle.

2. The travel gear box is an NA-3 type with a speclal adapter
gear box betwsen the motor and gear box proper. The assembly
Is a helical-spur-bevel type unit driven by a DC shunt motor.
Lubrication is of a non-fluld type. Gear box ratlo fs 640/1.
Total ratio from motor shaft to axle shaft is 1344/1,

3. The travel drive has a built In clutch which can be operated
from either side of the tractor. When the gears are engaged,
the travel unit drives the tractor; when the gears are dis-
engaged, the tractor can be moved forward or backward manually.

(2) Travel! Control

1. Travel control box is similar to that used on the LT-56 tractor.
it consists of:

(a) Solid state circuitry packaged in Its own control box.
(b) Travel direction switch - forward and reverse travel.

(c) Travel speed contro! - calibrated In Inches per mlnute on
dial (6 to 100'"/min.).

(d) Circult breaker - for overload protection of circuit.

(e) One-half amp slo-blow fleld fuse (Inside trave! control
box on the P.C. board).

-

Vertical Adjustment

A standard K-96 vertical head 11ft Is used for helght control of the
entire wire feeding system. Vertical adjustment of 4.00 inches of
continuous travel as an Integral part of tractor. Fixed major helght
adjustment provided for longer electrical stickouts.



H.

K.

Wire Fesder Nounings

Eech wire feeder is mountsd Independently frem each other onto &
maln crass bar whisch (s attached te the moving meet of the vertical
head life. All three wire feedurs are electrically insulated frem
ths mein frame. Each mounting hes the capebility of edjustable
slectrode stickeut, electrode angle end electrade specing.

Negxle jocking per

The functien of this bar is te meintain the pesition of esch nexxzle
vl:l'a respect te sach other and also In respect to ths tracter gulde
rolls.

. Cr !

This arm aliows the vertical sovemsnt of the eatire heed assembly
without lesing inline pesition of the three electrodes with respest
to the traster guids rolls.

- izs i

Two stabllizer casters are mounted on a 'V brachet which is at~
tacind to the mein freme. Thase wheels should never teuch the plate
to be welded, Nerma! cleersnce betwsen the bettem of the wine! amd

" top of the plats sheuld b .090 to .120. If this is net so, them the

Lo

hesd and fremm adjwstusnts are net correst. The primsips! funstiom
of the outboard whsels is te prevent the tracter from being acel-
dentally tipped.

Flw _Scraper

A nild sten] spring losded blade remevas the fim plle betwsen tie
weld puddle snd tiw resr guide relisr. This sllews the rear gulde
winel to rids in the ssem of the wald on plass thicknesses of 3/&
amd ower, Scraper ls not required when welding plate thickness of
5/8 or less. The scraper should be placed in the upper most position
and securely tightened. .

frong Supporting Cogear

The functien of the whee! and its adjustable support msunting is %o
mintain the exdst height position of the vertex betwsen ths leed
snd middie elestrede belew the surfece of tie plape te be weided,
The caster frams has & partiel reatraint put on it se thet t con
sllaw the guids rells In the seam te control the steering of the
trac tor t not allaw It to swivel iate & nulsanse posltion when
the trester (s moved from ons place to anether,



N. Front and Reer Guide Rellp

0.

Both the freat and the reer guids rolls sre hesvily spring losded t»
insure them staying In the grosve that is to bs welded. Thase rells
cen be retrected and locied inte an up position If so desired. The
function of thess twe rolls is to guide ths trector along the seam

to be welded. Vhen welding plates 5/8 or less, lock the rear guide
whee! In the up position.

Ehyx Hepotry

The tio flux hoppers are the sams as on the LT-56, mhmtna
1S~pound cuulty and an cdjuubh flew nu. ’

When welding beveled butt jolnts - both hoppers feed Into a single
common tube to supply flux ahead of the lead electrode.

When waldin square edge butts - one hopper used to feed
flux ahead of the lead electrode, and the second hopper feeds flux

just behind the middle electrode to prevent excessive arc flash thru.




INSTALLATION INSTRUCTiONS

C{Er

1

Power Source Installation

Refer to M-13691 - NOTE NB in regard to phase relationshlp of
the two power sources.

Tractor Input Cable Installation

VERY IMPORTANT - Leads must be routed and connected as shown; otherwise,

erroneous meter readings may result from extraneous Induced veltages.
Check unit for any damages that may have occurred during the shipment
of the unit. )

Uncrate the two K-215 cables. Check the condition of the cables, making
sure that they were not damaged In shipment.

Proceed as follows:

1) Uncoll the cable assemblies and -lay them out In a straight line.
Remove the control cable from each assembly by cutting the tape
at each of the tie points along the cable.

2) Take one of the control cables and identify as ‘'trall arc control"
at each end using a tag.

3) Lay both control cables side by side with a 15" stagger as shown

and then friction tape the two cables together every 24 Inches
(approximately) to within 10 feet of the lugged end.

Arreox, M FEET ——
TAPE £vERy r*— i}

l‘\--'_' 25" _.*.Zi“ip_P_Ro_"- | ' %

oL

A MPHE N oL
PLugs



4) Fesd the amphenol end of the cables through the cable
strain rellef just under the wire reel shroud. Route
the cable assembly as shown.

Ry O LEFT SID
] | | £ IDE_V/Ewy
OF 7T RACTOR
Arc
Conrroe [
SERIES
ARC —FRONT
COMTROL m

T ConTRrROL CABLES

CABLE STRAIN
RELIEF EYELET <

5 ] }
CABLE Lf i
CLAMP éﬂﬂ
c 7, o

EX. Ho\
SCREVY “~CABLE PLATFORM

5) Plug the trail arc amphenel Into the upper control box
and the serles arc ampheno! Inte the lower contrel box.

6) With the power source off, hook up each control cable
assembly to thelr respective AC-1200's per drawing M-13691.
There is a cable clamp taped to each of the control cables.
Remove the tape and fasten each control cable to the front
of each of the AC-1200's. Leave a little cable slack
between terminal strip and clamp so that there will be no
strain on the lugs at the terminal strip. At each power
source, do not connect lead #21 from the control cables
to the terminal strip. See Instructions on drawing M-13691,

7) At the rear of the tractor, remove the cable clamp bar from
the cable platform.

8) Refer to Fig. on Page !1. Take two of the electrode leads which were
disassembled In Step (1). Route the end of each electrode lead through the



cable strain rellef eyelet and then upward betwsen the
shroud and the lower contrel! box.Route the cables Into
the left side of the upper control box and then under

the insulating plates surrounding the current bar. Con-
nect each of the leads to the current bar using the
hardware provided. Make sure that the flat side of the
lug is against the current bar before the screw Is
inserted. Tag the other end of these two electrode leads
as ''trall arc electrode'.

9.) Take the other two electrode leads that are left from
Step (1.). Fead one end of each of the electrode leads
through the cable strain relief eyelet and then upward
and Into the left side of the lower control béx. (See
figure on Page 11). Feed the electrode leads under the
Iinsulators which surround the current bar. Fasten each
lead to the current bar with the hardware supplled. ,
Tag the other ends of these two as ''series arc electrode''.

10.) Two 4/0 electrode leads to the middle nozzle will be
required, the length of which should be the same as the
K-215's which are being used plus 4 feet.

Feed the ends of these two electrode leads through the
cable strain relief eyelet and then through the same
opening used by the other nozzle electrode leads.
Fasten one electrode lead to the top side of the middle
nozzle flag, and the other lead to the bottom side of
the flag making sure that the flat side of the lug Is
against the flag. The voltage pickup lead Is to remain
part of this boltad connection. Tighten the bolt
securaely.

Identify the other end of these two leads as ''series
arc work leads'.

11.) Dress the leads into a neat package shifting any excess
length back through the strain rellef eyelet. Group
the leads Into neat bundles and tape the bundles as
shown on Page 11.

—-10-



Loft Side View
ractor

/ TRAIL ARC CONY Rm.

_Burnee o F""Q\

ELECTRODE LEQQ{
_TAPED HErRe e
- o —— . /

YNPLE OF E16HT

_ELECTRIPE LAy

Twe _TAPEO HERE
Comwreor LABieg TRAIL ARC_WIRE FEED Moror
r_‘“j‘“"’/? ! Front —»
-\\ j [ TSN ‘
T ﬂ\ S h -—.‘,\:i
g N T " CAQLE SUPPRORT PLATFGRM
|
! XA8ig _CLampin

INaq BAR

12.) Clamp all six electrode leads down to the cable platferm
using the hardware suppl led.

w(, Strain Rellef Eyelet

bRrouP _oF Six
WKL o/n & CABLES

R . /

S A

\ B SUPPORT pLATFOl‘?M

Cable Clamping Bar

*Do not clamp the control cables under the clamping bar.
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13.) Group all six electrode leads Into a neat bundle and lay
them out straight behind the tractor. Using 1} inch wide
friction tape, tie this group of cables together every
24 Inches (approximately to within 10 feet of the other
end of the cables - do not Include control cables In this
bundle.)

14.) At the two power socurces connect the tagged electrode
leads, ''trail arc electrode'' and ''series arc electrode'',
to the proper terminals. See Page 13 for proper
“"Current tap range'.

The two leads which are tagged ''serles arc work leads'
should be connected to the work terminal of the series
arc power source. Finish connecting the remainder of
the Installation per M-13691,

—-12-



C. Power Source Electrode Connections

1.) For square edge butt joints on plate thieknesses of 5/16
or less (trall arc not used):

a.) At the serles drc powar source, connect the two
electrode leads to the medium range 385-895 ampere
tap. :

b.) Trall arc power source not used.

2,) For square edge butt joints on plate thicknesses of
3/8 through 5/8:

a.) At the series arc power source, connect the two
eslectrode leads to the maximum range 735-1500
ampere tap. .

b.) At the trall arc power source, connect the two
electrodes to the medium range 385-895 ampere tap.

3.) For beveled plates 3/8 and above:

a.) At the series arc power source, connect the two
electrode leads to the medium range 385-895 ampere
tap.

b.) At the trail arc power source, connact the electrode
leads to the medium range 385-895 ampere tap.

—-13-—



0. Leading and Strgightening VWire

3.

’o

.

5.

6.

7.

Remove the thwres wirs resis frem the tracter. Remove the wire reel
cover frem sach of the resls by unserewing the large wing awt.

Remove the flller wire of the proper size and alley from the carten,
Leave all tle wires in placs,

Load twe reals se thet they pay off In a counter clociwies direstion;
load the third res! se that It pays off In & clesiwise direction,
Put the covers bask on each res! and tighten securely,

Plass the two reels with the counter ¢lecierio colls cnto the righe *
side of the tractor; place the third reel on the left slde the
tracter.

of
Starting with the left side col) (back side) find the start end of
the coll and the tie wire which holde this end, This will be the
laset tle wire cut. Cut ond remeve all other tis wires,

Coution; Mold the start end of ths coll when cutting tie last tie
wire., Allew the wire res! and coll te spin beslenrds until (¢t steps
mlmlf. Remove the tle wire. Cut off eny kink e sherp bend

thet sy bs on the stert end of the cell,

Remove the nylen tube from the tale-off srm and [ts wpper suppert,
Allow it to taim (ts natural shape. Feed the start ond of the ceil
wp through the hole In the talm-eff arm. Do ast attempt te
straightea at this tims, just feed It Inte the nylom twbe, The wire
snd the nylon tubs heve appraximetely ths sams curvature se thet
this 1s the best conditien for loading. After the start end of the
wire Is threugh the nylen tube, push the tube bask along the wire
unti! It seets bask inte the talm-off arm. Reuts the nylem tube
inte the first slet amy frem the (ifs bale of the wpper suppert
orm, T hose clamp °~ sheuld b8 en the rear side of ths slet
and will prevent the nylon tube fram aeving ferwerd,

Turn the powsy gourcss on, end the '‘paver switbl' an the contrel
boxes to the ‘‘on'' positien,

Open the front cover of each contrel bon and set the inch spesd te
mex | anmm,

By hand, straighten the first 10 ¢o 15 inches of the start end of
the coll, Tura the straigitensr kned bask te the minimm position.
(The adjwsting lnab of esch straightonsr must be tewsrd the resls.)
Pess the stralghtensd coll end tiweugh the straightensre inte the
wirs fesder wntil it touches the drive rell. Push the inch butten
end inch the wirs throeugh the system,

(*) Looking at fremt of traster.

—14—
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1.

12,

13.

s,

3 A
2
B3

Repeat the above procedure for the upper right resl into the middle
hcad wire reeder, (The nylon tube should He In the middle slot of
the upper support.) After the wira has teen inched through tha
middle wire Jeader system, block the idle cpen or release its tansion
arm so titat {t will not feed wire when the inch button is depressed.

. Repeat Step No, G for the lower right reel and the lcad arc wire

feeder., (The nylon tude should be in the front siot of the upper
support.) Do not release the idle pressure on this wire feeder,

Using a crane, lift the tractor 2 to 3 feet from the floor.

Each of the wire stralginteners have an adjustable 'stop" built Into
tre frame. This allows the operator to return the straightener to
th2 proper position so that it will feed straight wire., These
pasitions are facrory sec, The ''stop' position may have to be moved
pericdicaiiv due to the wear in the upper guide or the ingoing guide
tube, On-the “-B" medel tracter, the stop position s :
3/16 L7¢ in each of the heads. On tim *~$'' mosel, the stop position Is
factery set using 3/16 L70 In the leed head, ' :

178 L70 in the middle head, end |

5/32 L70 In the trail head.
The stop position should be / LOCKING NUT
( '/ 4 I.".' / ‘,’.' Vo

reset when using other wire
dlameters or alloy
composition. See
figure for
adjusting.

ruo bmhing of o)1 sralightansrs
ach butten of the series are ¢antre
insh sestliens of wire, This wilt! gat rid of o)} tim
that sy huve ecsarved dwing the leading, ond alse
wpertanity to chath tin stralghtness of the wire,

\
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The wire should have no more than a 1/8% bow In a 12'* length. |f
there Is a side bow in ths wire
then the entire stralghtener
assembly has to be rotated
slightly. If the bow is to the
right (looking from the front of
the unit), the straightener should
be rotated in a clockwise direc-
tion. If the how is to the left,
tiwn the straightener should be
rotated counter clockwiss.

Limi AMOUNT

- 7o /
OF -Bow To i ar
LESS

1§, (a) Block open or release the idle roll tension on the lead arc wire
feeder,

(5) Unblock or apply proper icdle roll tension to the middle arc wire
feeder so that it will feed wire, .

(c) Set the straightening of the wire as in Steps 12 and 13,

(¢) unblock or apply the proper tension to the lead arc head. The,
lead and middle heads are now ready to weld.

16, Straighten the wire in the trail arc wire feeder by using the same
procedure as in Steps 12 end 13,

17. Open the door on both control boxes far enough to reset all of the
knobs on the start and crater boards to the proper setting per pro-
cedural instructions,

13. Cut all electrodes so that they are approximately a 1.00 inch elec-
trical stickout. :

19, Lawer the unit to the floor,

—-16—



lnstrecticns ror Setring Yead iaitht

Tirz n.zzle angles, electrical stictouts srd e}eutrrde spacings have
nean correctly set end 1Y uaits cerpletely liched Into their re-
spective pasitions at the (actery., The correct aosntlunlng, stickout
and snaciny are shown in Fisure  on Page 18 (for beveled. plates 3/8
and above) ‘or Page 19(for square edge plates 5/8 and under).

The only tirme a rajor zi3n~e in the height of the estire wire iced
ascemaly ts required is woen the unit is te be used on 3 different
platc thickness, Hinor Leight adiustments may have to be made de-
prrding ejen the accuracy ofF fre joint preharation,

derore rmaking any height adjustoents it is irgortant tlat all the
wires are coming out of their respective nczzle and are straight.

Chapying trom ore plate thickness to a plate oi creater thickness
R - . e ————
heeld nrocced as folicws:

i, Set the tractor into the joint that is to Le welded., lake sure
that the front and rear guide wheels are properly in (e seam.

2. tossuzn (cpproximately one turn) the allen lociiing scrow which is
on the richt side of vertical head 1ift., Give the screw head a
slight tan inward, This will iousen the lccliing wedge so tiat
the vertical adjuster can be easily adjustied.

3. At the front castor support Ioosen the clanping block which- locks
thz Fexagon bar to whizh the castor is oounted., This will allow
tve Lar to be raised and lowersd with the rotation of the large
hexagon nut at the top of the <upnort housing.

4. Since (e chance s ¢oing from a given plate thickness to one of
greatar tinickness it is necassary to lower the entire wire feed-
ing system with the vertical head lift by the difference in plate
thiciness. The support castor also moves down with tie above
assembly so it is necessary to raise the castor by turnina the
larce nut in a clockwise direction. Both of the sbove eod)ustments
offect the clearance might of the stabilizer wiwels and when &
changs is made In the vertical iwed 1ift i a8 corresponding
changs mat be mmds In the front mw hat edjustment to mslin~

tain this .090 te ,120 clesrance. Thess chgnges should be mede &
jittle at ¢ time at both plnn unti) the cgultlou showm -
on Page 20 are attalned. -

5..The vertex helight above the plete bottom g & ver ﬁgﬁg
parameter to the wslding procedure and care shou té

measure it asewately, A method of ebeldn. this velue is as
follows: (For prepared plates)

(8) Cut the ends of the lead and middle ere electrodes to the
appropriate length so that when the twe electrodes coms to~
gether the middle are slestrica! stickout 19 2.00",

—17-
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OPERATION - WELD TESTING

A. Set the tractor into the joint or test plate that is to be welded.
Engage the tractor clutch,

B. Turn both the AC-1200 power sources on and set the toggle switch
to the 'remote control' position on each power source.

C. At the tractor - all control knob settings are a preset condition
and may have to be changed slightly to meet actual procedural values
required.

1.) Travel control

a.) See procedure sheet for proper travel speed and set
the travel speed knob accordingly.

b.) Set the direction of travel switch to the forward position.

2.) Modified series arc control box (lower control box)

Sq. Edge S/1€ Sq. Edge 3/8 For Beveled
Plate § Under Plate Thru 5/8Plate 3/8 5 Over
*

a.) Set Wire Feed s Wys -
Speed control to: 8 (50"/min.) | S (75"/min.)|{ 7  (45"/min.)
b.) Set Voltage

Control to: ¢ (35 volts)| 3 (36 volts)} 5 (32 volts)

c.) Set travel switch to''off" position. This switch 1s
used to control tractor travel. Partially open the
door of the control box and set the knobs to the
numbers shown in the sketch.

Beveled $g, Edge START BOARD

— (2) (6) Start Current
Beveled 3q. Edge (7.5) (5) Start Voltage
Open Clrcult Voltage (8) (8) (.75) ) Time In Seconds
Inch Sp‘Od set for (3) (2) CRATER CONTROL
8 to 10''/min. on
speed meter (6) (g) Crater Current
Contactor & Electrode (6) (6) (fg; (f.;) g;;:.;nvgl::g:,

Backup Time Delay

d.) Close and secure the door.

* Shift wire feed speed meter switch to the high range.

—24-



3.} Trail arc control box (upper control box)

Sq. Edge 5/]6 ‘ For Beveled
thry 5/8 Plate Plate 3/8 & Over
a.) Set Wire Feed s ey s
Speed control to: b (35/min.) b.s (35'/min.)
b.) Set Voltage
cOntrol to: 8 (l'l vol tS) 6 (32 vo] ts)

c.) Travel switch (position of this switch has no effect on travel)

Partlally open the door of the control box. (It may be
necessary to move the electrode leads slightly in order

to get into the box.) Set the knobs to the number shown
in the sketch.

Beveled  Sq. Edge START CONTROL

(4.5) (4) Start Current
Beveled Sq. Edge ’9) {9) Start Voltage
Open Clrcult Voltage (7) (7) (.75) (1) Time In Seconds

Inch speed set for (3, (3)

g tn 10'"/min. on

CPATER CONTROL
Speed Meter

(5) (5) Crater Current
Contactor and (5) (s) (8) (8) Crater Voltage
Electrode Backup (n (2) Time In Seconds

Time Delay

d.) Close and secure the door.

e.) Return electrode sheaths to proper position if they were
moved in Step (c.).

D. Electrode preparation for arc starting (two conditions)

1. Condition (A) Starting in a prepared groove.

/
y Moo 7RA/L
LEAD ELrrpops FLECTRODE
ELECTRODS .

Cut all electrodes to a sharp point.
Inch the lead and middle arc electrodes down until they touch each other.

Inch the trail arc wire down until it is approximately 3/4 inch above
the bottom of the plate.

—-25-



LEAD
EFLECTRODE

With the above condition existing, switeh the lowsr control box
travel switch to the ''Automatic Travel' position. Open the flux
hopper valves sllowing the flux to cover the arc zone. Press the
‘start' button on the lower control box. When the tractor has
traveled far enough so that the trall electrode Is over the spot
where the lead arc started, the start button of the trall arc
(upper control) can be depressed.

Condltion (B) Starting on & tack or restarting in a Joint thet has
been partially welded.

Position the tractor so that the lead arc electrode Is In the position
shown Iin the flgure: ]

MIDDLE TLAIL
ELEC TRODE Eelerreoge

?

”
oo ; §
> . IIZH‘JJ.[LIZ‘ 11277,
' , ;
-2--"-'.l "‘- NPRreviods WELD

OR TACKED AREA
The middle arc electrode should be cut shorter than the lead arc'

electrode by approximately 1.00 inch. All electrodes should be
cut to a sharp paint.

With the above conditions existing, switch lower control trave!
switch to "Automatic Travel' position. Open the flux hopper valves
allowing the flux to cover the arc zone. Press start button on both
controls. ‘ '

After both arcs have started, observe the meter readings, maks any
minor adjustments in the control settings to meet the procedural
requirements. During the welding cycle, the wire feed speeds and
the rate of travel speed may be checked periodically with the ald
of a Lincoln K-283 digital speed Indicator. VWire feed rates should
be checked at the top of the wire stralghteners, and the trave!l
speed can be checked by monitering the 0.D. of the rear trector.
drive wheal. :

At the end of the weld, the lower contral box travel switch has to
remaln In the ""Autometic Travel" position. Shut the lead arc off
first, allow the tractor to trave! approximataly 5'' and then shut
the trall arc (upper control box) off. I1f g run off tab |s used,
then both arcs and travel cen be shut off at the same t!me.

During the welding operation, the Input cables should be moved slong
with the tractor so thpt the unit Is not pulling more th?n 10 to IS)
foot of the cable assemblies. The gontrol cable bundle (two cables
should be keot away from the slec bundi (s1x cables) by a3
least 2 foqt, This w prevent stray plcﬁ and erroneous meter
readings.
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MAINTENANCE INSTRUCTIONS

A.

o

Wire Feed Motors and Gearboxes

Once a year, recoat all the gear teeth with a non-fluid moly
grease, such as a '""Non Fluid 0il Corp." lubricant A29 Special/MS.

Check the motar brushes every six months. Replace the brushes if
they are less than 1/4' long. For high usage applications, check
the motor brushes more often.

Wire Drive Rolls

Check the sharpness of the driving teeth on the drive rolls
periodically. When the rolls no longer put indentations into
the wire surface, it is time to reverse them. Each drive rol
has two driving surfaces so that maximum life can be obtaineq
from each roll. After both sets of teeth are worn then re-
place the set. The wire guide tubes should be periodically
inspected for signs of milling in which case they should be
rotated or replaced.

Control Boxes

Every three months, inspect and blow out the control boxes with
"dry'' low pressure air. No other maintenance is required.

Wire Straightener

The top slide bushing and the incoming guide should be inspected
periodically for signs of milling. The slide bushing can be re-
versed. Remove the cross adjustment screw, flip the slide bushing
over and reassemble the adjustment screw. Add a drop of machine
oil to each of the adjustment screw threads.

Vertical Head Lift

Periodically add several drops of SAE 90 grade oil into the oil
cup which is on the back side of the vertical adjustar.

Vire Reel Mounting

To prolong the life of the wire reel shafts, periodically coat
them with a thin layer of grease.

Travel Drive Gears

Periodically blow the gear surfaces clean, relube the Intermedlate
gear shaft, and all gear surface with a dry lubricant such as a
moly disulfide powder (Lincoln E-1281).

—27-



H.

Travel Motor - Gear Box

Check the brushes periodically and replace them when 3/16 of an inch
or shorter,

The gear box gear tseth should be recoeted with a non-fluld moly grease,
such as a 'Non-Fluld 011 Corp.", lubricant A29 Speclal/M$ after esch
2,000 hours of operation.

Contact Nozzle

The life of the contact nozzle tips depends largely on the size,
surface condition of the wire and the welding current. The wire
straightener should be set so the electrode is completely straight.
Rusty or dirty wire is especially bad for contact wear,

Tha same contact tip is used for 3/32'' through 3/16'" diameter elec-
trodes, - .

Feed the electrode into the nozzle. When the electrode enters the
contact tip it is automatically held against the contact tip with a
preset pressure to assure a good electrical contact.

Because the electrode is held against one point of the contact tip,
it wears a groove at that point. When the groove is about one half
the diameter of the electrode rotate the contact 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, :

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.

NEw Timg To ROTATE Teoiate

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

—28—



ons-half turn and pull the noxzle body te relleve the presswre of
the tang againet the (nside of the contact tip hole. At this moment
rotats the tip the propsr smount and then retightea tis locking net.

To lnhli 8 mw contast tip procesd as follews:

1. Clip the end of the eleatreds and ingh it up until It is free of
the tip.

2. Remove the centact tip locking mwt.

3. Relleve the spring pressure of the centect tip against the swee)
tang In the hele of the contect tip. Te de this, push the nmzh
body se the stee! sang is sppremimstely contered in the 3/8 hele
in the contast tip. Under thess conditions the ceatast tip com
be esslly removed from the ncxzle body.

N, (a) Before Installing the new tip, msls sure the thresds end the
bottam surfece of the nouzle are cleen and bright. These
surfeces are currest carrying areas and must be clesn,

(b) Push the noazle body to ons sida and Insert the new contest
tip.

S. (@) Chegk the losking ring threeds making sure they are free of
any foreign meterial. A sssll applicetion of high weapere-
ture anti-sleze compound an thepe threeds Insure o lcwrv
thread jife of the twe mting perts. Suggested anti-g¢lexe
compounds ere Grephlts grease, 'Go-go No-Lok'' made by Sojer
Corperatien, Akron, Ohlo, and 'Anti-gleze and Lub. Compound®
msde by Never Seez Compound Corporstion, 2910 §. 18th Ave,,
Broadview, illincis. - .

(b) Replace the locking ring and tighten secwrely.
6. Check the cantact tip to be certaln It Is tight In the nomale

body. If the tip Is not tigit, arcing will take plece betmmen
ths tip contest surface and the noxzle contact surfees which

will desmgs the noazle body.

29—



Wire Feed Speed Meter Calibration

Whenever a replacement of a control unit, wire feed motor, or
a wire feed speed meter must be done, it will be necessary to
re-trim the wire feed speed meter so that the meter is reading
accurately. After the replacement of the component has been
made, turn on the power source and the 'Power On' switch of

the NA-4 control. Allow at least 20 minutes for the wire feed
motor to warm up before proceeding. The '"Modified Series Arc
Control' should be trimmed with both the lead arc wire feed
motor and the middle arc wire feed motor plugged into the
control unit. At the lead and the middle arc wire feeder,
block open or reduce the idle roll pressure so that no wire
will feed when the inch down button is depressed. Mark a

line on the face of the drive roll so that the RPM can be
counted. Set the ''Hl-Lo'" switch, which is just under the
speed meter, to the 'Lo'" position. Open the control box

door, press the inch down button, and set the ''Inch Speed
Control' so that the wire drive output shaft is rotating
exactly 6 RPM. Leave the "Inch Speed Control' at this setting.
Press the inch down button and set the ''Lo'' trimmer which is
on the back side of the wire feed speed meter so that the meter
reads 30 inches per minute on the low scale of the meter. Set
the '"Hi-Lo' switch to the "Hi'" position, press the inch button
and set the "Hi'' trimmer so that the meter reads 30 on the upper
scale of the meter.

To Calibrate the "Trail Arc System"

Block open or reduce the idle roll pressure so that no wire will
feed when the inch down button is depressed. Mark a line on the
face of the drive roll so that the RPM can be counted. Set the
"Hi-Lo'" switch, which is just under the speed meter, to the '"Lo"
position. Open the control box door, press the inch down button,
and set the "Inch Speed Control' so that the wire drive output
shaft is rotating exactly 10 RPM. Leave the ''Inch Speed Control'
at this setting. Press the inch down button and set the 'Lo"
trimmer which is in the back of the meter so that the meter reads
50 inches per minute on the low scale of the meter. Set the
"Hi-Lo" switch into the "Hi'' position, press the inch button, and
set the '"Hi' trimmer on back of the meter so that the meter reads
50 inches per minute on the high scale of the meter.

After calibration in either wire feed system, release or apply

proper idle pressure to the wire for feeding.

Trimming of the speed meters must be done in this sequence
(low speed trimmer first).

—30-
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HOW TO ORDER REPLACEMENT PARTS

Order parts only from Lincoin offices or from the Authorized
Field Service Shops listed in the “‘Service Directory”. Give the
following information:

(a) From the nameplate — machine model, code and serial
numbers.
(b) From this manual — compiete part name and descrip-

GUARA

The Lincoin Electric Company, the Seller, warrants all new
equipment except engines and accessories thereof against
defects in workmanship and material for a period of oneyear
from date of shipment, provided the equipment has been
properly cared for, and operated under normal conditions.
Engines and engine accessories are warranted free from
defects for a period of ninety days from the date of shipment.

If the Buyer gives the Seller written notice of any defects in
equipment or electrode or flux within any period of warranty
and the Seller's inspection confirms the existence of such
defects, then the Seller shall correct the defect or defects at
its option, either by repair or replacement F.O.B. its own fac-
tory or other place as designated by the Seller. The remedy
provided Buyer herein for breach of Seiler's warranty shall be
exclusive.

No expense, liability or responsibility will be assumed by the
Seller for repairs made outside of the Seller’s factory without

World's Largest Manufacturer of Arc Welding Products

tion, item number, quantity required and the number of
the list used to get this information.

Any items indented in the “Parts Name" column are included
in the assembly under which they are listed. The indented
items may be ordered separately. If the entire assembly is
needed, do not order the indented parts.

NTEE

written authority from the Seller.

The Selier shall not be liable for any consequential damages
in case of any failure to meet the conditions of any warranty.
The liability of the Seller arising out of the supplying of said
equipment or electrode or its use by the Buyer, whether on
warranties or otherwise, shall not in any case exceed the cost
of correcting defects in the equipment or replacing defective
electrode in accordance with the above guarantee. Upon the
expiration of any period of warranty, all such liability shall
terminate.

The foregoing guarantees and remedies are exclusive and
except as above set forth. There are no guarantees or war-
ranties with respect to engines, accessories, equipment,
electrodes, or flux, either express or arising by operation of
law or trade usage or otherwise implied, including without
limitation the warranty of merchantability, all such warran-
ties being waived by the Buyer.

Manufacturer of iIndustrial Motors

mmrrym THE LINCOLN ELECTRIC COMPANY

Sales and Service Worldwide
Toronto M4G 2B9 — Canada .
Eff. Nov. '82
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Cleveland, Ohio 44117-1199 U.S.A.
Rouen 76120 — France
Litho in U.S.A.

Sydney 2211 — Australia .
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