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ECTRIC SHOCK CAN'K:LL |
WELDING SPARKS CAN CAUS ExpLosaoNon

ea and observe ai mstructl

‘ ._precautsons
; '1 FRQTECTION FROM ELEC CAL SHOCK

~.of the electrode o!‘der to touch bare skin or
~any:damp or '
‘electrode

eiectncai;conductor Co no’tmserteiectrodem AT
‘electrode holder with your bare hand —~ wear

g proper gioves on both hands
ELECTROD 'AND ELECTRODE HOLDER

. WORK CLAMP  WORK PIECE METAL TABLE v

) 86 Volts exist between these paris
i - witen welder is: ‘ont

Wear dry hole-free clothing. gloves and shoes

0 “to protect and insulate the body:

b Take special care to insulate yourself from

‘ --'ground using: dry insulation: (such as dry

wood) of adequate size when weldingon metal
floors or gratings, and in positions (such as
Cisitting orlying) where paris or large areas of
. iyour body can be m contact with possible
rgrounds: 5

mgLTurn switch “OFE” and remove plug from

SLpowWer. source before ptckmg up or movnng the

welder. -

S ;;:we!dmg cable’ and welding machine in good
safe - operatmg condmon by practs

. f,}penodpc inspecti :

: 'ma'intenanc

' }‘eiectncafiy hazardous cond;t:ons due to wate

Sof persp:ration ‘Under these conditions
‘- automatic controt: eqmpment is. requnred in
_accordance  with- ANSI - Z-49.1 ’N'b‘vSAFETY !N‘

WELDING AND CUTTING." -
. Connect the welder only to a source -of
electrical power meeting the requirements,

—

including grounding, of the National Electrical " AR

Code (ANSI C1) and local codes.

improperly wired extension cords can causea
potentialty tatal .shock hazard by electncany.

energizing the welder cabinet. Usé only a
properly wired and adequately sized extension

cord which has a grounded conductor. (See__

“Connecting the Welder to the Power Supply

elsewhere in this manual for more
information).
If you receive a shock from the welder cabinet.
immediately disconnect the welder from the
power supply and obtain heip from a qualified
electrician.

g. Do not drop or insert objects through the

manual as weti as the foi!ow ng specaf;c safety

a Never permit the electrode or live metal partsr‘, T

ctrode hotder work Clampf i

-

Jnney tdmg cabmet ifthese
51 vntaot the 1 nal parts of. thewelder
‘welde

"_eimet f:lter and cover: plate’ comp%ymg
ith ANSI Z87:1 to protect your eyes and face

“.from ‘sparks and the rays of the arc when
%._weldmg or observing open arc welding.
-b.‘Always where safety goggles with side shields
.complying with ANSHZ87.1 whenina welding
“oo-area or when near a slag chipping operation.
;,Wear ‘oil-free flame resistant protective
/:'jigarments such as leather gloves, heavy long
. isleeved shirt, cuffless trousers and hlgh shoes.
o Bee ptcture of appropriate dressin “Arc Weld it

urself” section of this manual.

'.,"'Protect other nearby personel with suitable
“non-flammable screening.

. Welding can produce fumes and gases which

are dangerous to health. Keep your head out of

‘the:fumes. Use enough ventilation, exhaust at

thedrc, or both, to keep fumes and gases from

“your breathing zone and the general area.
. wTake even greater care when welding on

* galvanized or cadmium plated steel and other
"metals which produce toxic fumes.

Air-Supplied helmets may be necessary.
Protect yourself against a fail should you
receive an electric shock, particularly when
working above floor level. Keep floor around
your operating position free of clutter. Never
wrap the electrode cable around any part of
your body.

. Do not weld in‘locations close to chiorinated

hydrocarbon vapors coming from degreasing.
cleaning. or spraying operations. The heat of
the raysof the arccanreact with solventvapors
to forrm phosgene, a highly toxic gas. and other
irritating products,

. Unprotected spectators must Keep clear of the
‘welding area due.to the harmful nature of

a-violet and .infra-red arc rays, welding
arks, and. weidmg fumes and gases.

FE‘RE AND: EXPLOSION

“Remove flammable and explosive material at
least 35 feet from the welding arc to prevent
Siwelding sparks or molten metal from starting a
C U firecKeep a type ABC fire extinguisher within

.edsy reach.

~Welding on or near containers wmch hotd or
= have +held combustibles can cause an

explosion even when they have been cleaned.
Do not weld on such containers until you have

~tead “Recommended Safe Practices for

. “Welding and Cutting Containers and Piping
. That Have Held Hazardous Substances” F4.1
lavailable from the American Welding Society.

550 LeJeune Road, Miami. FL 33135

_Vent hollow castings or containers before

heating, cutting, or welding. They may explode
from expansion of trapped air or boiling

Hquids.
. When not welding, place the electrode holder

where itis insulated fromthe work clamp, work
piece, or work table. Accidental grounding can
cause overheating of the cables and welder,
creating a fire hazard.



e. Never connect the work cable or clamp to any
object but the work piece or metal worktable.
Connecting to other objects such as building
ground can cause stray currenis to flow,
resulting in overheating or fire.

4. PREVENTATIVE MAINTENANCE

a. Never apply power to the welder with any part
of the “cabinet” removed. Position on-off
switch in “off” poesition and disconnect welder
from the power supply before doing
maintenance work inside the machine.
Removal of the welder cabinet should be done
only by a gualified service technician. ‘

b. Belore connecting the welder power cord 1o
the receptacie, check the following:

1. Inspect the power cord and welding cables
for cuts or burns and make sure blades and
ground pin on the plug are straight.

2. Inspect “ON-OFF” switch leverfor cracks or
broken parts.

3. Inspect electrode holder jaw insulators for
cracks or broken parts.

c. Never weld anything on or to the welder
cabinet, as a burn through may cause
transformer failure.

d. if any part of your welder is malfunctioning or
has been damaged or broken, such as switch,
cables, helmet, electrode holder, cease
operation immediately and disconnect welder
from the power source and turn switch “"OFF”
until the particular part is properiy repaired or
replaced.

5. ADDITIONAL SAFETY INFORMATION

a. For additional safety information, purchase
copies of "Practice for Occupational and
Educationatl Eye and Face Protection” {ANSI
Z87.1), “Safety in Welding and Cutting” (ANSI

READ AND OBSERVE THE INSTRUCTIONS
APPEARING ON THE WARNING INFORMA-
TION FOUND ON THE CABINET,
ELECTRODE HOLDER AND ON THE INSIDE
OF THE WELDING HELMET.

WARNING LeCTRIC SHOCK CAN BE FATAL! BEFORE
TURNING WELDER ON. CHECK THE ELECTRODE HOLDER TG
SE SURE THAT THERE ARE NO PROTRUDING SCREW HEADS
AND THAT ALL INSULATION 1S SECURE PR

Z48.1), and “Fire Prevention in Use of Cutting
~and Welding Processes” (ANSI/NFPA No.
518} from the American National Standards
institute, 1430 Broadway, New York, New
York, 10018. Purchase copies of “OSHA Safety
and Health Standard” 29 CFR 1910 from the
U.S. Government Printing Office, Washington,

D.C. 20402. . .
SPECIFICATIONS
INPUT
Volts AC .. i e i 230
Hertz (Cycles) ... oo i 60
Rated Input Amps ........... i, 80

Delay Action Type Circuit Breaker or Fuse 80 Amp

Short Circuit AMps ... ... 100
Power Cord Length ................ wire direct
OuUTPUT
AC Low Range Amps ... ... ... 50-185
AC High Range Amps .................. 65-295
DCRange Amps ... it ieniniinn. *
Arcvoltage . ..... ... i 30
AC Open Circuit Volts {max) ............... 80
DC Open Circuit Volts (Max) ................ *
KHo-VOR-AMDS ..o e ee e 16.8
Kilo-Watts ... o i, 11.0
Power Factor % .. ...t 85
Duty Cycle % ..., 20-100
GENERAL
tlectrode Capacity ........... ... ..., 1/16-1/4
Low Hydrogen ..........oovviina e 1/16-3/18
Stainfess Steel ... ... .ol 1/16-3/16
AlUMINUM i i i e e e *
Flectrode Cable Length ................... 12
Work Cable Length ........... ... ........ 10
DIMmensions .......iiiviiinia.. 157 x 127 x 21”7

* Does not apply 10 this weider

WARNING:

PROTECT 1¥ AND OTHES

THESE INSTRUCTIONS MXY RESULT 8 SERIOUS

PERSOIAL NJURY

FUMES AND GASES UAN BE DANGERDUS 1O YOUR

HEALTH. ARC RAYS LAN INJURE EYES AND BURN

SKIN. ELECTRIC SHOCX CAN KRL WELDING SPARKE

CAN CAUSE EXPLOSION GR FIRE

+ BEAD: AND URCERSTAND THE OWNER'S MANUAL
ARG INSYRUCTIONS SUPPLIED Witk WELDRG
SUPPUES ARD SAFETY EQUIPMENT. SEE OWNER'S
HANUAL FOR AVAHLABILITY OF NATIONEL
SAFETY STANDARDS.

7 XEE® YOUR HEAD BUT DF THE FUMES. USE ENQUGH
VENTHA]

KEEP FUMES ARD GASES FRUM YOUR
BREATRHVG JONE.
3 WEAR RECOMMENDED HELMET AND LENS. SLOVES,
FULL CLOTHING. AND SHOES |
4 DO MOY TOUTH LIVE HECTRICAL PARTS WEAR DRY
HOLE FREE GLOVES DO NOT WELD UNLESS ¥0U ARF
INSURLATED FROM GROUND AND THE WORK PECE
5. CONNECT ONLY TO A GROUNDING PDWER SOURCE
CONFORMING YO YHE NATIONAL ELECTRICAL CODE
BND LOCAL CODES

[cnmrswm

CAUTION

Use only far facg and eye pratechion
AGAnSt MBS 1ayS Hom &t welding
and cuting. Use proper shete hiter
plate. mpact resisianl eye prOlEcHon
{liter piate, back-up plate o separaie
salely spectoies) shoold be worm
when 1$ing ts deece. mpac! fe
sistant pides are NOT unbreakable.
Pitted o1 scyaiched prates reduoe vision
ang sgrously reduce prolection—
eplace inenedusiely .
inspect frequently and immedialely
feplate wom of emagel (e

o ARSL LT

HIS LABEL

0O NOT REMOVE 1)

T YOURSELF AND OTHERS. FAILURE T0 FILLIW

XYION, EXHAUST AF THE ARC, OR 8QTH, T8

LENS
SHADE NO.

WARNING! ARC WELDING CAN BE INJURIOUS TO OPERATOR AND PERSONS
IN THE WORK AREA — CONSULT OWNERS MANUAL BEFORE OPERATING
To getthe most from your welder we suggest youread the manual carefully —
even if you're an accomplished welder, and keep it available 10 serve as a

handy reference, or in the event that repair parts would be required.

United States.

FULL ONE YEAR WARRANTY ON CRAFTSMAN ELECTRIC WELDER

if this Craftsman Electric Welder fails to perform.properly, due to a defect in material or workmanship, within one year
from the date of purchase, Sears will repair if free of charge. This warranty applies only while this productisinusein the

WARRANTY SERVICE IS AVAILABLE BY SIMPLY RETURMNING THE WELDER TO THE NEAREST SEARS SERVICE
CENTER/DEPARTMENT THROUGHOQUT THE UNITED STATES.

This warranty gives you specific fegal rights, and you may have other rights which v'éry'fmm state to state.
SEARS, ROEBUCK AND CO., Dept. 698/731A: Sears Tower, Chicago, IL 60684
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tdentlfy item” as shown m the exploded vaew o {Key

, SRR S v PR Mo, PartName aty.
1 We!dmg Helmet (Partially assembled) ............... 1
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ASSEMB

LY

TOOLS NEEDED

0

7/16-inch wrench : Screwdriver {small}

ATTACHING ELECTRODE HOLDER

TO ELECTRODE CABLE

. Grasp the. electrode holder and locate the
slotted head, handle locking screw near the
mid-point of the insulating handle. Loosen this
screw approximately two turns, or until the
handle can be slipped off the electrode holder.
. DO NOT REMOVE THIS SCREW COMPLETE-
LY. Slide the handle off electrode holder and
insert end of electrode cable assembly through
the handle.

The slectrode cable is the one with insulation
stripped from one end.

. Using the sockethead wrench {(supplied) back
out the hex-head set screw, located near the
end of electrode holder until the end of screw
does not protrude into the wire socketinthe end
of holder.

. Make sure the wire strands on stripped end of
electrode cabie have not been “frayed”. Twist
together with fingers if necessary.

. Insert end of electrode cable into electrode
hoider and tighten the sockei-head set screw
very firmly using the 1/4” Hex “L” wrench
furnished.

. Slide the handle back into place on electrode
holder and position it until the hole in handle is
directly over the head of handle locking screw.
Tighten the screw clockwise (7%} just
enough to secure the handie on electrode
holder.

ATTACHING THE WORK CLAMP
TO THE WORK CABLE

1. Attach the terminal on end of work cable 1o the
work clamp.

2. Do not use either of the holes in handle ends of
work clamp.,

3. Tighten the screw firmly enough to insure good
contact and prevent the cable terminal from
slipping on the clamp.

1/4” Hex “L” Wrench

ATTACH CABLE
UNDER THIS WASHER




Attach the groun

electrical box as

connection must be tight.

f the welder cabinet
screws provided. These.

terminal to the wall of the
“shown using the 10-32 nut, -
screw and lockwasher provided. This -

. “a . regular household outlet. Make sure the
- “power-line voltage and frequency agree with the
. ratings shown on the selector plate attached to the
" cabinet.

- Electrical connections between the welder and

. 230-volt; single-phase, 60-cycle AC power source
" should be made by a qualified electrician. All wiring

" “must -comply with the National Electrical Code

- (ANSI C1y:and the Local Electrical Code.

1. Install ‘an-individual. (separate) line for the

- welder with delayed action type circuit breaker

‘or fuse in the line. For best results, this circuit

should be as short.as possibie. The size of the

. jeads will depend upon their length as shown in
“othe table below. . - E
.75 supply Conductor (inc.
Upto50feet .
Civ Over B0 feet ..

xtension Cords)

~ CONNECTING WELDER TO POWER SUPPLY
- GAUTION: Do not attempt to connect this welder to -

... No. 8 AWG Copper _
. Overs0feet . No. 6 AWG Copper -
. NOTE — These conductor sizes are forusewith -

CONNECT TO GROUND BUSS
IN POWER PANEL.

CONNECT TO HOT WIRES OF

A SINGLE PHASE SYSTEM ONLY.

: MAKE CONNECTIONS INSIDE

. - QUTLET BOX AND INSULATE

: _ PROPERLY IN ACCORDANCE WITH
LOCAL CODE. INSTALL COVER.

a welder having a rated input not more than 60
amps at 20% duty cycle in accordance with
Article” 630 of the National Electrical Code
(ANS! C1) and may not be adequate for other
joads. Consult a qualified electrician before
'using for other foads.
- '2. Connect 230-volt power lines and ground as
‘shown.
3. Install 60 ampere circuit breakers or fuses of the
delay action type such as “Fustron” or “Fustat”.

he “Dual Range” arc weider is derived from

“the'fact that your new arc welder is equipped with
dingranges. ..

perienced welder will find

asier to. use because it

wherncwelding with some

“weld with specially rods”

he nam

provides extra arc stabili

- of the “more difficult to

' which are prone to pop-outs. -

- The 65-295 amp: range requires less line (input
Ccurrent) draw for any given amp setting and permits

" the use of the maxim um amp settings with minimal .

L.OW 50185
Amp Range
Maximum

Arc Stability

effect on other electrical appliances, motors, and
lights, on your electrical system.

Either range may be used, depending on operator
preferences when the electrode diameter permits.

~ CONNECTING ELECTRODE
AND WORK CABLES

Insert the tapered plug on the end of the electrode .~ |1 77 7
cable into the proper outlet jack depending on: i}

amperage required or operator preference. . ... A
To insure a good electrical connection always twist *
the electrode plug slightly while inserting. To -
remove the plug twistin the opposite directionwhile

removing. v

NOTE: if you extend the welding cables beyond :- 

those already supplied, they must be No. 3AWG or
larger to avoid-an undue drop in welding current. Do
not extend cables over 50 feet.




Connect the work clamp to the piece to be welded,

{to complete the electrical circuit) or to the wélding

table itself provided it is metallic or will conduct
electricity! ‘

OPERATING INSTRUCTIONS

We feel that welding with your new Craftsman dual

range arc welder is as simple as AB.C.

A. Determine what diameter electrode should be
used by gauging the piece to be welded on the
material thickness gauge. The fractional

fhreve Y
! U Tiual Range

i Low

number directly beneath the bar chart dictates ™~

what the proper electrode diameter is for given
thicknesses of metals. You will note that a
specific diameter of electrodes can be used on
varying thicknesses of material. This is
accomplished by adjusting the heat selector, for
more or less amperage.

s

Haterial Thickness and
Welding Hod Gauge
# Mstenal 1o be Welded s this Thiek

Fo

e I

s 1@ ;
Yse iy Diarneie Weiding Rol

For Othar Sizes ang Types of Rods
Consult Quner's Manuat

T |

B. Next verify the electrode diameter, by placing
the bare portion of the electrode against the
electrode diameter gauge located under the bar
chart.

Because electrodes are mass produced, therg e

may be small burrs on the bare ends of the
electrode. Make sure the bare end of the rod is
as clean as possible for accurate sizing.

i !aw} }go"a;‘o/%o% e
v & Lol /
&‘&Pa&_%m

Zﬁoﬁﬂ T
=7 1 iateriat Thickne:

Weiliding Rod Gauge

17

o 1wlwaar (@ s @RI

Use s Dismeter Weiding Ao

C. Finally, determine the type of electrode by the

identification on the package or by the
American Welding Society number stencilled
on the coated portion of the electrode, bearing
in mind the type of electrode you have chosen —
EB013 or E7014, and also its’ diameter {(as
previously determined).
{ocate that band on the amp scale. There are
two E8013 bands and two E7014 bands, use the
band which coordinates with the amp range you
have selected. .




w o _
pomter ‘until the: fracttonai"" |
your e electrode diameter appears

-T.Tum the ‘On

o weld.

‘Because metals vary in thetr make up and the
technique of each operator isdifferent, youmay

. amperage output accordingly. -

j_CAUTiON Do not loosen and move amp ‘selector
while welding. - :

The duty cycfe scales bracketmg the amperage
scales 'are provided for your convenience and
protectmn of your. new welder, Duty cycle is the
performance level of the welder based on a 10
mmute tnme span For example welding - for 6

Off switch to the: “ON" ‘pos:tton,:‘.
lower your weldmg he!met and: ycu areready to’j;;k :

find. it necessary to increase’ or decrease the

minutes out of 10 minutes is & 60% duty cycle. To
avoid possible overheating of the welding

- transformer, which could shorten the life of your

welder, Do Not exceed the duty cycies indicated on
the duty cycle scales.

TROUBLE SHOOTENG

WARNENG Removal of the welder cabinet top tor any reason must be done
TR by a quahf:ed service technician.

" TROUBLE SHOOTING CHART

TROUBLE

PROBABLE CAUSE

SUGGESTED REMEDY

v'Favn and welder do not
operate; or continually -
blow fuses.

protected

L YCH'CUI‘{ breaker

1. Improperiy fused or

: j'_.'-.2 Btown fuse or open

'3, 3 0n- Off" swttch ‘not "On"'. 3. Turn switch “On”.

1..Use 60 ampere fuses of the delayed
action type such as “Fusetron” or
“Fustat” or 80 ampere 240 volt

- circuit breaker.

2. Replace fuse, or reset the circuit
- breaker.

o ?5“We!ding curren% Iow i ‘Low hne voitage

: “2 Weiding currem
semng too iow

Bt 3 Poor connectaons

-} 1< Have a voitage gﬁeqk performed by

"9 Check current recommended for
the electrode being used.

©'8."Check electrode holder, work and

|’ Can't hold an arc.

coatings on rod.

A Using'a D.C. welding rod. | 1. Use AC or AC-DC rods.
2. Low hydrogen rod.

3. Damp or damaged

“electrode ¢able connections.

2. Use rod of 3/16-inch maximum
diameter, or smaller on 50-185
amp range or lower.

3. Get new dry undamaged rod.

SERVICE TIPS

FAN MOTOR

No provision has been made for lubricating the fan
motor, as exira large oil reservoirs provide
tubrication for the life of the motor.

SELECTOR PLUGS OR CONTACTS

WARNING: Be positive you have disconnected the
power supply to the welder.

If for any reason the selector plugs or mating
contacts become burned or pitted, they shouid be
cleaned-up with a fine grade of emery cloth or
dressed very lightly with a fine file.
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A COMPREHENSIVE
GUIDE FOR YOUR
NEW CRAFTSMAN
ARC WELDER AND
WHAT IT WILL DO

CONTAINS:

INFORMATION ABOUT

s VARIOUS TYPES OF RODS
e USEFUL ACCESSORIES

¢ TIPSONCUTTING, WELDING
AND BRAZING

e

Form No. SP574-5 .
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‘and what it will do . . .

Your CRAFTSMAN Arc Welder is a sturdily constructed and thoroughly tested machine engineered to
give many years of efficient trouble-free service. It is listed by Underwriters’ Laboratories,
incorporated, which means that it passes all requirements of safety, fire hazard and temperature rise
lirnits as specified in their Standard for Transfer-Type Arc-Welding Equipment. :

TGAP MUST
BE HELD

272770
Special coating containing powdered iron forms a shella
¢are;: Core. burns back: from: outside coating.to keep proper gap.

Easiest arc welding method knowi. "

they melt and flow to-
gether forming one pisce,
instantly —

Both edges of the metal
are heated by the arc,
untif —

fills the crater and covers
the top of the weld with

3 more melten metal and
flux is added from the
tod, which — slag.

5 This process continues the entire length of the weld.

HOW THE CRAFTSMAN ELECTRODE
SIMPLIFIES WELDING

Craftsman Contact Electrode is seif-starting-plus automatic
restarting . . . The electrode starts on contact.

Craftsman Contact Electrode is self-cleaning ... Under normal
conditions the slag removes itself as the weld cools. Spatter is almost
non-zxistent. Craftsman Contact Electrode has an exceptionally
good appearance ... With fine ripple, unusualty clean, smooth
appearance, and reduced slag inciusions.

Craftsman Gontact Electrode deposits more metal faster . . . Because
the powdered iron in the flux goes into the weld.

Arc Welding is the process of fusing two or more pieces of
metal together to form one piece. It is cccomplished by
heating adjocent metal surfaces to the melting point with an
electric arc, then adding o sufficient amount of molien
metal to provide reinforcement and fill any vacant space
between the parts being joined, as shown in the accompany-
ing illustrations.

The are is created when an electric current, regulated by
a welding transformer, flows ucross an air gap between an
electrode and the work being welded. The intense heat
generated by the arc is ideally suited for welding, as it
“can"be directed to affect only the part of the metal to be
welded. Uniform heat from the arc, is acquired by keeping
its length the same for o given rod size and current setting.

At the instant an arc is “struck”, o portion of the base
metal direclly beneath it, is melted, resulting in a small
pool of molten metal, some of which is forced out by the
blast of the arc and deposited along the weld path. The
depth of the crater thus formed, is the distance the weld
will extend into the base metal and is referred to as the
penetration of the weld,

Some of the electrode {which consists of a metal rod sur-
rounded by o flux coating) is melted simultaneously with
the base metal and is carried by the arc to the liquid pool.
This added metal combines with the bose metal to form
the deposited weld.

During this operation a part of the flux coating burns off
and forms a gaseous smoke screen that completely en-
velops the arc, protfecting the molten metal from harmiul
effects of oxygen and nitrogen in the surrounding atmos-
phere. The remainder of the flux ceating that melts is
carried to the molten pool where it mixes with the metal
to combine with varicus impurities. I then floats to the
surfaces to form @ coating of slag which covers the de-
posited weld metal, protecting it from the atmosphere and
retarding its cooling.

-3



When operatmg a welder, certain precauﬁons must be R

“faken to prevent injuries to yourself and others. Knowing
how to use the protective equ:pment fo safeguard against

them is the first step in learning ta,’weld i

"fﬁééffécts of hvéat:: an :i‘igﬁf'giveh vbff by the  arc, while

e ‘electric weldmg, may. be’ compared to that of the sun's rays.

- Even . greater . precautions: are. necessary for efectnc arc

" welding.” Before starting a ‘weld, caution anyone in the
immediate wcamty against. looking - at. the arc.. In case of
accidentat gye.injury,’ contact 'a “physician imrnediately.
“Animals are also affected by the rays and shoutd be kept at
a safe dlstanoe

- To protect the face and. eyes a heat remstmg, 'fsbenglass
helmet-is tsed. The special lens; whlch allows the user to-
view the arc safely, is inserted into the framed opening of
the helmet. The clear glass, which. should be replaced from
time to time, protects the expensive special lens from
breakage and weld spatter. The helmeét is held firmly in
place on the head with an adjustabfe head band, thereby
leaving both hands free. A close-fitting skull cap should be
worn with the helmet. As the heimet is used only when
actually welding, a tilting arrangement permits. it to be
swung up clear of the face. When the welding is resumed a
slight nod of the head tips the helmet down over the face.
To protect the eyes further while cleaning the weld, goggles
shouid be worn by the welder and others working around
him,

To safeguard the hands against heat and weld spatter,
gauntiet-type leather gloves should be worn. A leather
jacket or apron will give better protection against the
shower of sparks than ordinary clothing. High top shoes
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{not oxfords) should be worr. !f & great deal of welding is
to be done foundrymen s shoes are best.

Precouhons must. also be ’rcai(en fo protect property and
equipment against fire. A large fire extinguisher should be
within.easy reach.. The welding area should have a concrete
or cinder floor, kept dry and clear of inflammable rubbish.

. Sometimes, it is. necessary to weld close to a fuel tank. If

practical, remove the part to be welded. If not, drain the
tcmk and completely fill it wn‘h wa!’er

Few tools, in. addition to those: supphed with the welding
machine, are needed and most of them can be found in
the average shop..Two sawhorses supporting a 1/4-inch
steel plate makes an excellent welding table. A permanent
bench, using the same steel plate, can be made of angle
iron_or pipe. ‘A chipping hammeér is used to clean slag off
a weld and pliers will be uvseful for handling hot metal. A
wire brush is used 1o clean the work before welding and
remove small pieces of slag after chipping.

Small pieces of mild-steel scrop iron, -reasonably free of
rust and paint, should be used for practice welding. Angle
iron, bar stock or plate steel are good examples. Do not
use scrap cast iron, high carbon-or hardened steel as these
metals require special electrodes and welding fechniques.
These should be set aside for future practice after com-
pleting elementary practice fessons.
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Experience has proven that short periods of practice ot
regular intervals are the best way to teach yourself how
to weld. As learning to weld is simply a process of trial
and error, oll practice work should be done on scrap metal
that can be discarded. Do not attempt to make repairs on
valuable equipment until you have satisfied yourself that
your practice welds are of good appearance and free of
slag or gas inclusions. Remember, whot you fail to learn
while practicing, must be learned through o series of
mistakes and rewelds later on.

A comfortable body position is important when learning,
as tensed muscles will result in fotigue and lack of control.
Sit on a low stool and grasp the electrode holder in one
hand with the cable drawn across the lap. Allow enough
stack to move the holder freely and yet keep the weight
ond drag of a fong length of cable from becoming tiring.

The work connection is as much a part of the welding
circuit as the cable and electrode holder, A poor work
connection can render the best welding equipment
inefficient. When using a table with a steel top, fasten the
lug of the work cable to it securely with a bolt or C-clamp,
50 that any piece of iron placed on the table top will be
properly grounded, If a steel table is not used, connect the
work cable directly to the work with a work clamp or belt.

Select a fairly large piece of steel plate approximately
1/4-inch thick and clamp it to the table top to prevent it
from lifting, should the elecirode stick or “freeze’ when

Figure 1

To strike an arc, seratch the
end of the rad on the plate
and then guickly raise ap-
proximately 1/8-inch.

first attempting to weld. Insert a small, mild-steel welding
electrode in the slectrode holder and connect the welding
cables to produce the heat specified by the CONTROL
panel. Connect the ground cable to the work and set the
indicator in the current range recommended for the
diameter of rod used.

Any method of bringing the tip of the rod in contact with
the work, then quickly raising it until there is approximately
a 1/8-inch gap between the rod and the work, will start an
arc. The easiest way for o beginner fo shike an arc is to
scratch the fip of the rod o short distance on the surface of
the work, as you would o match, then lift it (quickly) the re-
quired 1/8-inch {fig. 1). Another method is to strike the work
a hard blow with the tip of the rod and allow it fo bounce
up to form the orc gap. The importont thing is to strike
the arc quickly and not allow the rod to remain in contact
with the work.

A common mistake often made by a beginner is to point
the rod toward the work and, after lowering the helmet,
feel slowly about until the tip of the rod touches the work.
This always results in sticking or ‘‘freezing’”’ of the rod
which produces a direct short circuit. When this occurs the
rod can be loosened by bending it from side to side while
pulling on the holder {fig. 2). If this fails, turn the welder
off. The electrode must be released in a matter of seconds
to avoid unnecessary heating of the welder or damage to
the flux coating on the rod.

Figure 2

Should the rod stick or
“freeze” bend it from side
to side while pulling upward
on the rod holder.
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movements are ‘
ward and in the direction. the,
weld is to be laid.

keep the slag from: flowing .

.

ons: and gas pockets,

U contact with the work.  If this does not help, increase the

" welding current. Also check the rod size, as larger rods. -

.. require higher current settings.:

.. Practice striking and maintaining an arc for a few seconds,
"“then snap it out by rapidly pulling the rod away from the "
. work. Repeat this operation until the arc can be starfed
‘ ' s uniformly as: possible. Inia "

- short time you will find the arc length can be controlled by~

“ond the gap- maintair

" the crackling or - frying”" sound which may be recognized

by gradually shortening: the arc until it sputters irregularly -

" as though- it were going: to "choke out™ and stick—then
_slowly fengthening the arc by pulling the rod ‘away from
the work until it snaps out. Somewhere between these two
extremes the steady crackling sound of a proper arc length
- will be heard. - ‘ L :
To lay o weld bead, only two movements are used, o
" steady downward feeding of the rod to maintain the correct
. are length and a ‘slow fravel in the direction in which the
“weld is to be laid’ (fig: 3). Watch the weld puddle and
" arc length, and move the ro ‘steadily in o straight line as
 thie back end of the crafer fills up (fig. 4). The slight angle

" of ‘the rod will keep 'the flux or sldig flowing over the-

. deposited weld metal fo form o protective coating. i the
' rod is moved too slowly the slag will flow in’ front of the’
puddle and be trapped in the weld, producing inclusions
and gas pockets o IR SR b

‘. Lay a bead d‘ppr}dxi’r’ﬁd}-g!y ‘flbgj‘r'"‘i:nzéihje‘s' longAf’rer a!lowmg

it to coolslightly,’ r‘eme"vé;_?ha{}s'k}‘g,ct;'q_ﬂhg; which covers the
top of the weld, by scraping along edch edge of the weld:

with a cold-chisel folowed by wire brushing until it is bright
and clean. Inspect the surface of the weld carefully before
starting: another. The: surface of a good. weld is rippled
uniformly, which results from: a steady rate of travel and
uniform arc length, ‘

If the scrap plate used is small, it will become very hot after
laying o few beads. This will alter welding conditions
which could be very confusing to a beginner. Have several
scrap pieces handy so each may be allowed to cool before
laying a second bead.

When starting with o new rod, chip slag from the crater
and strike the arc at the forward end as shown at "A" in
figure 5. Then move the rod tfo 8" and back to "C," ot
about twice the normal rate of rravel to give the rod and
base metal time to heat up for proper fusion.

© Watch the weld puddle to

‘i front-of it; causing inclu- '

I difficulty. is experienced after repeated attemnpts to -
" maintain an-arc, check the waork connection for proper

" Figure &

Haes e
To widen the bead, work the
rod from side to side slight
ly, with a slow, zigzagging
crescent-shaped motion.

Fill the crater, when starting ©
a new rod, by striking the
arc at A then moving to B.
and hack te C position. :

.';‘j;A;gfe}:' laying a number of beéds,- try “working”’ the rod

from side to side slightly (fig. 6). This movement should
be slow. and not wider than the diameter of the rod being

“gsed. Experiment with. different current seftings, rod sizes
- and rates of travel. Compare results with welds shown in
.. the diagrams (fig. 9).

" Too-low a current setting tends to deposit the bead on top

of the plate with very little penetration. The arc sound will

“‘be an.intermittent crackle with irregular sputtering. Too
‘high a current setting (for the size of the rod being used)
will provide sufficient penetration but the bead witl be thin

and undercut in places: The arc makes a hissing sound and
the rod becomes red hot before it is halt used.

“If travel is foo slow it will pile up o wide, heavy bead with

good penetration but with overlap of the weld metal on
sides without fusion. A large area surrounding the weld is
heated to o high temperature which produces distortion,
even on a simple weld. If the rod is moved too fast the
‘smoll bead will result with little more than melted base
metal. An extremely long arc causes the rod to melt off in

“globules, with fiftle or no penetration, and a very irregular

‘weld surface, The arc produces a hissing sound.

A good weld laid with correct current setting, speedv and arc

~length will produce a surface that is rippled uniformly, with

the same width throughout its length, and well formed

“‘erater: The eross-sectional view shows it to have good pene-
~“tration: and no undercut or overlap.

Figure 7 Figure 8

A pad of weld metal is built
ug by -runming 2 series of
beads -in fayers at right
angles to each other.

Lay the weld beads about
gne inch apart. Remove the
slag and examine each weld
before starting the next
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CURRENT TOO LOW

Arc is difficult to maintain.
gerz littie penetration. High
ead.

CURRENT 70O HIGH

Wide thin bead, undercul.
Crater pointed and fong.
Rod hurns off very fast

Wi

TRAVEL T00 SLOW
Metal piles uvp, making a
wide heavy bhead, over
lapped at sides in places.

Figure 9

TRAVEL 700 FAST
Small bead undercut in
some places. Rough top
and little penetration.

ARC T00 LONG
Surface of weld rough.
Rod melts off in globules,
Arc makes hissing sound.

NORMAL CONDITIONS
Uniform ripptes on surface
of weld. Arc makes steady
crackling sound.

Practice laying beads approximately one inch apart until
o good weld can be produced with dll the different rod
sizes the welder will handle (fig. 7). After becoming pro-
ficient in running a bead, build up a pad of weid metal.
Clean each bead before laying the next and make sure
they are fused together (fig. 8). Run the second layer at
right angles to the first and the third at right angles to the
second, ete., until a pad opproximately 1/2-inch thick has
been built up. This type of welding is used to build up
round or flat surfaces or reinforce parts that are rusted thin.

To avoid distortion when building up the end of a sheft,
run the beads parallel to the axis and lay each successive
bead on the opposite side as shown by the numbered steps
in figure 10. Cover the entire shaft with weld metal for
the desired length. If the place to be welded is not at the
end of the shaft, weld around it and tern the shaft slowly
1o keep the weld puddle in the flat position {fig. 11). Clean
off the slag after each bead, then machine the shaft to
proper size.

7 Figure 10

Figure 11
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Figure 2

Flat welding includes all types of joints in which the weld
is horizontal; and the electrode is fed down as in the practice
welds of prewous pages.. The five types of joints in figure 1
can be welded in the flat position.

Butt welds on light material should be practaced first on
scrapstock: Use 16-gauge mild steel sheet metal (approxi-
mately: 1/16-inch’ thick) and 5/64-inch rods with the welder
set at Gpproxxmcztely 30'to 50 amperes. Butt edges of metal
fogether and tack-weld: approximately every three inches
fig. 2). (Tack welds are small beuds 1/4 to 3/B-inches in
length.} Piace bars of scrap iron under ends of the work to
provade an air space above the table. Simply move the rod
ina strmghf line directly above the edges to be |omed

i ﬁne weld burns through in places, reduce the we!dtng cur-
rent or_increase the rate: of travel. Some difficulty may be

expenenced in stcrtmg the arc at 1hese iow current settmgs..

However, once the arc is s?arteci ?here w:ﬂ be suffiment i

heat to- muke o sound weld. After laying ‘o bead, turn the
work over and inspect the underside which: should also have
a small’ uniform bead: To prevent burmng through where
the edges are not butted ’rsghﬂy together, move the'rod back
and forth with short quxck strokes in the direction of the
weld to bridge the gap and give ?he meml in the crater o
chance to solidify (fig. 3). S

Butt welds on sheet metq itghter thcm 18 gnuge should ;
not be attempted by the beginner without the wse of o
back-up strip {fig. 4}. This consists. of a bar. of copper

clomped tightly against the underside of the seam fo absorb
the heat of the arc and prevent the weld from burning
through. To ussure complete penetration with butt welds
on B-gouge metal or heavier, a 1/16 1o 3/32-inch gap
should be allowed between them (fig. 5} Insert o wedge or
screwdriver between the plotes when tack-welding to main-
tain the gap, then turn the piece over, so the fack welds are
on the underside.

Use enough current to melt edges of plates to a depth of
ot least one-half theit thickness. Clean off the slag and
inspect it for smoothness, penetration and height of rein-
forcement. A good weld should have a reinforcement slightly
more than flush with the surface (fig. 6). Turn the plate

-8

Figure 3

[ /16-INCH
REINFORCEMENT

Figure 7

e —T .
FIRST PASS o
%% pouste vween

Figure ¥

REINFORCING. PASS, (WEAVE)
A o }*455, SINGLEBEVEL WELD
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; .;iggre 10

4PASS BUTT WELD

over and weld o similar bead on the other side (fig. 7). A
" higher welding ‘cusrent can be used on this side as there is

no -danger of burning through and fusion with the first
bead will be assured.

Aithough buit welds can be made on steei plates up to
3/8-inch thick, with a 295-amipere machine using 1/4-inch
rod, the same results can be obtained with smaller welders
if edges of plates are beveled {fig. 8). Metal of almost any
thickness can be welded in this manner by depositing a
number of beads, one on top of the other until the groove
is completely filled. If the plate can be welded from both
sides, always use a double bevel {fig. 8). If only one plate is
beveled, the angle should be at 45 degrees {fig. 10).
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Figure 11

TRAPPED stas\

Figure 12

Figure 13

“ Run the first pass on beveieg‘plates with a 5/32-inch rod

and use as high a current as you can handle to obtain
small bead on the underside. if this is not done, insufficient
penetration will result, as shown in figure 11. Be sure to
clean each pass before laying on the next. All beads are
laid by moving the rod in a straight line with no weaving
or side-to-side movement. On the last or reinforcing pass,
a weaving motion must be used to obtain a wide weld that
will completely cover preceding beads. For the beginner,
the side-to-side movement (with a slight hesitation at each
end) will produce ¢ smooth top without undercut or overlap.

Select several practice welds of different thicknesses and
cut them into 1-1/2-inch strips. Clamp each strip in a vise
and bend it ot the weld (fig. 12). If it breaks through the
weld, study it to find the cause of failure.

Corner welds are made on light sheet metal by running
a single bead along the top, ofter tack-welding at three-
inch intervals to prevent warping (fig. 13). If numerous gaps
are present, a back-up strip may be used. On heavier
metal fwo passes may be necessary and, if the design
permifs, a smaoller pass con be laid on the underside.
Beveling may be used to advantage on the thicker metals,

FILLET WELDS

ROOT |-e LE6

Fillet welds are used to join two pieces of metal with sides or
edges atf right angles to each other. The size of such a
weld is bosed on the leg length of the largest isosceles right
triangle that can be inscribed within the cross sectional
area, as shown by the dotted-line triangle (fig. 1). The
size of a fillet weld may also be measured with a square
and ruler, subtracting 1/32-inch from all dimensions vnder
3/V6-inch and 1/16-inch from all over 1/4-inch (fig. 2).
For example, a 1/4-inch fillet weld should measure 5/16-
inch. This will offset any inaccuracy due to the slight radius
at the toe of the weld and allow for concavity of the bead.

When a fillet weld is stressed to its maximum capacity,
failure wilt usually occur through the throat sectien (fig. 3).
Therefore, the strength is determined by the throot dimen-
sion multiplied by the length of the weld. Finished welds of

DIRECTION -

OF L0AD | |
i

i
]
! - WeLD WELDS

i {Both Sides)

BREAKING
THE WELD

Figure 4

AN,

this type should always be at least four fimes their size in
length; that is, a 1/4-inch fillet weld should never be less
than one inch long. The direction in which the load is applied
to o weld greatly affects its strength, which can be clearly
demonstrated by brecking the weld (fig. 4). A joint so
fouded should always be welded on both sides with fillets
equal to the plate thickness {fig. 5). If this cannot be done,
bevel the plate to assure complete penetration and position
the work ot o 45-degree angle if possible.

For practice, tack-weld three pieces of scrap iron together
to form a cross {fig. 6). Use a 5/32-inch rod with high current
and hold it as indicated in the front and side views. Move
the rod at a steady even pace along the seam without any
side-to-side movement and deposit one inch of weld for
each inch of rod melted. The surface contour of a good weld

1-¢
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- WELD ON BOTH SIDES -
AT END OF JOINT

- should be nearly flat: with o slight radius ‘ot the sides or
- toes. Avoid excessive’ concave or' convex surfaces of the
T zillet (fig. 7). Undeércuts ‘and cold:laps  are. cadsed’ by niot
. holding the rod in the center of the’

“several passes are used fo build it up to required size (fig: 9).
Slag must be cleaned from each poss before depositing

~ the next. Fillet welds over 1/2-inch.in size are rarely used
because joints requiring moré strength’ can: be made: inore
economically by beveling dnd groove-welding,: followed
by a small concave fillet weld to. provide & radius in the
corner,

Horizontal fillet welding is used when the side or edge of
one member of the joint is in the vertical position particularly
for small single-pass welds where the work cannot be tilted.
For practice, tack-weld two pieces of scrap together to
form a tee-joint (fig. 10). Use o 5/32-inch rod held at
angles indicated, and direct the orc into the corner of the
joint. The arc length should be somewhat shorter than for
flat fillet welding. To assure penetration at the root, use the
highest welding current that can be handied (fig. 11}
Good penetration is of prime importance and appearance
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" will come with ‘expeérience. If the arc is advanced too fast,

-an extremely close arc or low current will produce a bead
- with a convex surface (fig. 13). To check the penetration and
‘soundness of the bedd, break some of the welds for:inspec-

O he the center of the seam (fig. 8). if the
- desired fillet weld cannot be made with' o single pass,

“rod will catse the weld metal 1o build up and blend into the

:'S'rf:ﬁéfditépf close o the vertical plate, undercuiting may
‘;’efsqlt,“(flig;i-.iz). Too slow travel will cause overlopping ond

‘tion, as shown in figure 4.

When making o lap weld, care should be taken not to melt
too much of the upper corner on the top plate {fig. 14).
‘Some melting will take place, but proper advance of the

top surface. On sheet metal, hold the 3/32-inch rod almost
‘perpendicular and’ move the arc rapidly. Welds of this
type should be wider than they are high, somewhat like o
flat bead (fig. 15). A slight discoloration on the underside
of the lower sheet indicutes good penetration. On heavy
metal, a 3/8-inch fillet weld can be laid in one pass with o
1/4-inch rod using a 295.ampere ‘machine. However, with
smaller machines, the same weld or larger can be made by
building up with a number of passes (fig: 16). When
welding long narrow pieces, stugger the welds in short
intermittent beads, first on one side then on the other side,
to minimize distortion (fig. 17).



POSITION WELDING
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In order to derive the greatest benefits from your welder,
you should practice until you can make o welded joint
in almost any conceivable position. The ability to do this
is especially useful when making repairs on machinery as
the amount of welding in most cases is small and does not
warrant disassembling the parts to weld them in the flot
position. Welds of this type have been classified into three
groups according to their location and are referred to as
vertical, horizontal and overhead welds (fig. 1). Of the
three positions, vertical welding will be used the most and
should be practiced first. Skill gained in this fype of weld
will make horizontal and overheod welding easier.

VERTICAL WELDING

The two methods of welding in the vertical position are
commonly known as “vertical-down” and “vertical-up”
welding (fig. 2). In the former the bead is started ot the
top and welded in a straight line downward. In the latter
the bead is started at the boftom and welded up, usually
with « weaving motion,

The chief difficulty encountered with any position weld is
keeping the molten metal in the puddle from falling out.
To prevent this the arc must be held as short as possible and
the weld puddle kept fairly small so it will solidify rapidly.

Vertical-down welding is the easiest Yo perform and is vsed
on material up to 1/8-inchthick. Before attempting a vertical

weld, run o few practice beads to get the “feel” of the
arc. Tack-weld o piece of scrap iron to an old practice plate
so it is positioned vertically (fig. 3). Use 1/8-inch rods for
the first welds and o current of about 75 to 115 amperes.
Experiment with various amperage settings until you are
using the highest current you can handle. Hold the rod at
right angles to the plate lateratly, with the tip pointed up
at the angle shown in figure 3. Start the weld ot the top
of the plate and move the rod in o straight line downward.
The correct rate of travel can be determined by grodually
reducing the speed until molten metal in the puddie can no
longer be kept in place. Then, increase the speed slightly
while watching the puddie, arc length and angle of the rod.
A short arc provides better control of the molten metal.
Follow the same procedure with 3732 and 5/32-inch rods.
tt wiil be noted that the larger the rod the more difficult i
is to control the puddie. For this reoson smaller diometer
rods are always used for position welding.

Lap or tee-joints are made by simply directing the arc into
the corner of the joint as in flat welding and moving the
rod down the seam at a steady pace. Butt welds may require
more practice, as there is o tendency to burn through on
light gauge material. If this occurs, continue until the seam
is completed and patch the hole by chipping the slag and
wire brushing until clean. Then, with slightly lower current,
strike an arc on the weld directly above the hole and quickly
bring the rod down to the lower rim of the hole to deposit
a small amount of metal. Raise the rod for an instant to
let the metal solidify and repeat until the hole is welded.
Hold a long arc when raising, so there will be no metal
deposited except when the rod is lowered. Any hesitation
in the rate of travel will cause o "burn through.” If this
happens repeatedly, lower the welding current.

Leave a slight gap between pieces for butt welds on material
over 3/32-inch thick. Inspect the back side after welding
for small bead along the seam, indicating complete pene-

tration (Fig. 4). Buft joints on moterial around 3/16-inch

thick should be welded on both sides.

Vertical-down welds may be mode on heavier material by
laying in .o number of passes (fig. 5), however, this practice
is not recommended os it takes longer than o heavier single-
pass weld made by the vertical-up method.

VERTICAL-
DOWN WELD

a VERTICAL-DDWN

WELDING

’E/{EC!ROI]ES
DIRECTION R
OF TRAVEL

Figure 3

K SMALL BEAD ON
BACK SIOE INDICATES
COMPLETE PERETRATION

Figure 4

' Figure 5

1y




L A A
14 0F STRORE

\

i | CRATER

EXTENDS
CORNERS OF { Prestiem
MATE MELS £ 100 19 BACK
AKD oM sty
£ POTXET

e

A

S WD
Figire 9

figure 10

i .Use 1/8 and 5/32-inch rods for all vertical-up welds and
~“start.by running: practice beads from bottom to: top of o
3416 or ¥/ 4-inch plate, tack-welded. in a vertical: position.
‘Hold the rod. as'shown in:figure 6, noting that the angle
 “of the rod is not ds steép. as for vertical-down welding, but
. tilted. just slightly -(approximately ‘five’ degrees) so the tip

. of the electrode points upward. Strike and hold a short are
i until o smoll omount of metal is deposited, then quickly

" rasise the rod upward with a wrist movement to increase the
7 length of the arc af the top of the stroke (fig. 7). As soon

- “as the metal deposited in the crater has solidified, bring the

" rod. down and deposit more metal. Keep repeating this
. < whipping: motion; while gradually moving- the rod upward
- and toward the plate as the electrode burns off. The length
" “of the stroke will 'depend upon the amount of metal de;
' g current  used. Keep the. rod in
‘hds left the crater. The purpose
ny.metal from being deposited

- ‘remained away from the crafer oo long. Care should be
“taken not to break the arc ot the top of the stroke. Do not
. deposit too, much:metal _

< weld to sag and result in o high narrow bead undercut
" olong the sides, Better penetration: can be had by the

- vertical-up method: This:can be demonstrated by joining
. “two pieces of 3/16-inch metal with a butt weld, using the
whipping motion. Leave o gap between the plates and use

& 5/32-inch rod ‘with a fairly high current, determined by

" experimenting. The whipping motion will melt the corners of
the plate and form a pocket in which to deposit the weld
metal {fig. B).

Burn the rod in deep so the crater extends through to the
back side. After completing the weld, inspect the bock
side for the small bead, which indicates 100-percent pene-
fration. Butt welds on heavier materials should be welded
on both sides.

On materials up to 1/4-inch thick, use the whippingd maotion
on small single-pass fillet welds for lap and tee-joints- Larger
single-pass fillet welds can be made by the whippir}g mohpg
with a slight side-to-side weave odded and combined wit

the up and down movement to make o trianguiar s

haped
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weave (fig. 9). This will produce a “shelf” upon which
additional metal is deposited intermittently as the welding
progresses. There should be a slight pause in the weaving
motion at the toes of the weld to avoid making o bead that
is too convex. Materials 1/4-inch and thicker must be bev-
eled on one or both sides, depending upon the joint.

Practice making o wide bead using a side-to-side weaving
motion with a very slight whipping action at each end to
give the metal at each end a chonce to solidify and avoid
undercutting along the sides of the weld (fig. 10). This type
of bead is used on welds that require more than one pass
and is called the finish bead or "wash” pass. Hold a short
are, making the bead approximately 3/4-inch wide and
fairly light. Multiple vertical welds may be made as shown
in the series of diagroms, figure 11.

: id at the crater. If globules of
- molten metal drop from the'tip of the rod when the arc'is'
‘lengthened, either the current is too high or the rod has o

one time as this will cause the

b+
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Figure 11




UNBERCUT

Figure 12

OVER-LAPPED
Figure 13

BACK-UP STRIP

Figure 15

HOLD 4 LONG ARC
GH UP STHOKE

Figure 17

Figure 16

HORIZONTAL WELDING

Horizontal welding refers to one type of butt weld between
two plates in o vertical plane. For practice, set up a plate
as for vertical welding and run straight beads across from
left to right (fig. 12). Use the same current settings as for
vertical-down welding ond hold the rod as indicated with
a short arc. Move the rod in @ straight line and deposit
a light bead. The rote of travel will depend upon the current
used. Too slow o travel will cause the bead to sag (fig. 13).
Practice with 3732, 1/8 and 5/32-inch rods until a well
formed bead can be made with each size rod (fig. 14).

Sheet metal up to 1/16-inch thick can be buti welded from

one side. If the seam has numerous gaps, use o back-up
strip, allowing a slight gap between edges of 1/8-inch
thick metal and weld from both sides {fig. 15). All metal
3/16-inch thick and over should be beveled ond welded
with & number of passes (fig. 16). Thoroughly clean each
bead before laying the next and use higher current than
for single-pass welding.

The appearance of a multiple-pass horizontal weld can be
improved by vertical down beads laid closely together.
Use o swilt circolar motion to the right; slowly downward
while welding {(fig. 17).

OVERHEAD WELDING

Although overhead welding is generally considered diffi-
cult, do not become discouraged, as it is being done every
day by people who have taught themselves. Once the art
of maintaining a short arc has been mastered, the rest
will be easy.

Since there will be a shower of sparks, wear a leather jacket,
tight fitting cap and ear plugs and keep the practice plate
slightiy higher than the top of your head when standing. To
keep sparks out of your glove, grasp the electrode holder as
indicated in figure 18 and hold the rod in a nearly vertical
position with a slight tilt to the right. Drape the cable over
your shoulder so its weight will not interfere with the use
of the electrode. Use 1/8-inch rods and a current setting the
same as for vertical welding, and move the rod in a straight
line without any weaving or whipping motions. A
reasonably fast rate of travel must be used to prevent the
bead from sagging and undercutting along the edges. Vary
the rate of travel and notice its effect on the size and
appearance of the weld. When you fesl you can run a
satisfactory bead, try the side-to-side weaving motion and
deposit a thin weld approximately 3/4inch wide, The
movement must be somewhat faster than for other
positions to keep the bead from sagging. {This method of
weaving is used only for the last pass on heavy welds where
improved appearance is necessary.}

The whipping motion is used where a gap exists bet?veen
the plates as it provides better penefrafion with higher
welding current. For practice work, sef up two plates ap-
proximately 1/8-inch thick, allowing @ gop between ﬂfem-
Burn in deep for good penetration with 1/8 and 5/32-inch
rods, varying the plate size and gap distances.

Figure 18

Figure 19

Fillet welds fo'r.lc;p or fee-joints are most common in the
overhead position. Tack-weld two pieces of scrop iron
fogether to form o tee-joint, and clamp in the overhead
position so one ;:xhlate is held vertically (fig. 19). Hold the
rod ot angles indicated and deposit  light bead from left
fo right without weaving or whipping movements. A slightly
higher current than used for overhead butt welds will be
necessary 1o get good penetration ot the root of the weld.
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To simulate actual conditions tack-weld o piece with an

irregular edge to..unother piece leaving numerous gaps

along the joint. Use the whipping motion and deposit o

fairly heavy bead, slowing down the rate of travel where
_the gaps are widest to build up a weld of uniform size
_ throughout its length. if the gaps are rather wide, fill them

first; clean off the slag and lay in o fillet weld the entire
length of the joint (fig. 20).

"‘When you can lay single-pass butts and fillet welds you will
be able to' make ‘an overhead weld -of any size, as it is
simply ‘a-matter ‘of fosing o number of straight beads to-
‘ gether, one on top the. other (fig. 21).

Weid‘v’dppecra‘nce con be improved by grinding with «

properly guarded abrasive wheel mounted on the end of

o flexible shaft. . - oot :
 EXPANSION AND CONTRACTION
“Metals expand whe
welding; the: dep

molten and. the met if :
- ficiently ‘fo cause expansion.. When ‘the d

eated;. contract when cooled. In arc

- solidifies; it becomes a part of the plates; but, being unre: °
“in’ the molten: state, it tends to™

contract: more: than: the heated: surrounding metal. If the

-

~ CAST IRON WELDING

Previous experience in handling the arc, plus good judg:
ment regarding expansion and contraction, will énable
you to weld gray cast iron successfully in a short time.
Two types of electrodes are used, namely: non-machinable
for use in cases where the weld does not have to be
machined, and machinable which deposits a file-soft weld
that can be drilled or machined to close tolerances. Non-
machingble rods are used for most repair jobs such os
cracked motor blocks, water jackets, pump and gear hous-
ings, etc. If the weld must be made across a machined
surface that need not be refinished to o close toleronce,
the face of the weld may be ground flush with an abrasive
wheel.

As cast iron is very briftle, care must be taken to control
expansion and controction, and thus avoid cracking of the

1.14
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surrounding metal is free o move (not clumped or tacked)
it cannot resist these forces and bends {fig. 22).

The weld also contracts in width, as well as in length,
tending to pull the plates together, resulting in locked-up
stresses (fig. 23). This is not too serious when welding mild
steel up fo 1/2-inch thick, as the ductility and elongation of
the metal will permit it to deform slightly to compensate
for these forces, and prevent cracking, On sheet metal and
light structural members, long continuous welds may cause
considerable bending ond result in o badly distorted weld-
ment. Fortunately most of this can be avoided by studying
the effects of expansion and contraction, as related to the
job before welding and working out a procedure to follow.
For example: first assemble the job with tack welds, and
install temporary braces tack-welded to support parts that
might bend. The braces can be removed after the job is
completed. Loy the beads so the stresses will counteract
or ndutralize one another, by running a short pass first on
one side then on the other, etc. Often the neutralizing weld
is at the other end of the job. Do not concentrate too many
welds in one place but space them to distribute the heat

_.and stresses. throughout the entire structure, Use intermittent
- welds whenever possible. If cantinuous welds are necessary
- “te-moke: o water-tight compartment, use the back-step
- miethod: as:shown in figure 24, fusing each bead together
Cattherend. - s

T T R
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~weld or the casting. Because of low tensile strength and

jack of ductility it cannot bend, stretch or distort itself to
conform to the contraction of the weld metal. In some cases
it may be necessary to pre-heat the enfire casting before
welding. However, as mest cast iron welding jobs can be
done without pre-heating, this method will be considered

first.

The part must be free of rust, grease, paint or dirt; cleaned
by wire brushing, grinding or washing with solvent. The
crack should be beveled for penetration. If the parts are
broken apart completely, they may be ground on an abrasive
wheel to o single or double bevel, depending upon the
thickness of parts and whether or not the joint can be
welded from both sides. Do not bevel to o sharp edge along
the entire crack. Instead, allow approximately 1/16-inch



of the fractured surface to line up the two pieces. Tack-weld ~

or clump parts in position. If the crack has not separated
the casting, o vee-groove con be chipped out with a dia-
mond-point chisel. Chip an inch or so beyond the visible
ends of the crack as it may extend under the surface. On
cracked water jackets, where only a seal is required, the
depth of the groove need only be one-half the thickness
of the casting.

Keep the casting as cool as possible and do not expect to
complete o weld in cast iron as rapidly os in the same length
in mild steel. Use a smaller rod and a slightly higher current
than for the same thickness of steel. Lay a short bead, about
aninch long, ot one end of the crack and peen it immediately
with o cross-peen hammer or blunt chisel to spread the
weld metal and relieve locked-up stresses. Do not strike the
edges of the casting. Place the second bead ot the opposite
end of the crack and the next in the center, etc (fig. 1.
Allow enough time between welding to permit your bare
hand to be held on it. Never use water or o blast of air
o cool the casting. Although crocks may not show up
immediately, the locked-up stresses due to uneven cooling
will cause the casting to fail after it is back in service. Wire

brush each bead before depositing the next. Then continue
to fill the groove with short weld bedds as before, working
rapidly when depositing and peening the bead. Allow plenty
of time for cooling. Examine the casting for cracks that may
develop during cooling periods. If any of the beads crack,
chip them out and re-weld. i cracking persists, preheat
the entire casting slowly to a dull red heat with an oxyacety-
lene torch or blow-torch. When the preheated method is
used, the welding can be continuous. After completing the
weld, cover the casting with warm dry sand or slaked lime
so it will cool slowly.

Malleable iron is ordinary gray cast iron that has been heat
treated to give it a tough ductile outer skin. The method of
welding is the same as for cast iron.

FIRST BEAD THIRD BEAG SECONE BEAD
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Figure 1

Excavating equipment, earth-cutting farm machinery or
others such as plow shares, lister shares, cultivator shovels,
sweeps, subsoilers, spike harrow teeth, tractor treads, ex-
cavating buckets, or any surface subject to abrasive action
will last much longer and require less sharpening when
their cutting edges are hard faced with hard surfacing
electrodes. The arc welding process consists of depaositing
a layer of abrasion resisting weld metal on the worn cutting
edges as indicated in red on the parts shown in figure 1.

Prepare the part for welding by cleaning the surface to be
welded by grinding it approximately 1-1/2 inches back
from the edge {fig. 2). Position the part so weld metal can
be deposited in the flot position. If the material is 1/4-inch
thick or less, use a 1/8-inch rod and as low o current as
possible that will still permit the metal to flow out smooth
and fairly thin (1716 to 1/8-inch thick). Weave the rod
from side-to-side in o crescent-shaped movement and de-
posit o bead about 374 to 1-inch wide. Several passes
{laid side-by-side} may be necessary where the worn sur-
faces are quite wide. In some cases a small straight bead

SMALE BEAD

HARD FACING Figure 3

HARD FACING

SOFT BASE METAL
WEARS AWAY FASTER
THAN HARD FACIHE

WiLD-STEEL PATCH
WELDS |
Figure 5

must be deposited along the edge to build it wp (fig. 3).
Make beads heaviest where the wear will be greatest, but
avoid excessive build-up os the metal cannot be filed or
machined. If shaping is required, heat the weld metal and
forge it. Smoothing and sharpening can be accomplished
by grinding.

For plow and lister shares, cultivator shavels and similar
cutting points, deposit the weld metal on one side only
which will result in o self-sharpening edge {fig. 4). The
softer base meial an the other side will wear away first and
leave o knife-like edge of hord facing material. Parts that
must wear uniformly on both sides shovid be hard fuced
on both sides. The condition of the worn part must also be
taken into consideration. If the part requires a number of
passes to bring it up to the desired thickness, use mild-steel
welding rods first; then cover with deposited metal from
hard surfacing rods. If the edge is entirely worn away, o
steel patch (cut to fit) may be welded in place with mild-steel
electrodes, then hard faced {fig. 5). To prevent distortion
when hard facing small parts, peen the deposited weld
metal before it cools,
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Work ordinarily done with o gas welding torch is possible
" with the twin-carbon arc torch connected to an AC. welder.
The carbon-arc flame is similar to the flame of a gas weld-
. ing torch in that it provides heat by radiation, rather than
. by direct arc between work and electrode. This flame heat
“greatly ‘widens the scope of work possible with the arc
“welder for brazing, soldering, welding of non-ferrous metals
cand focalized heating for bending, forging and hardening.

The arc torch (fig. 1) consists of an insulated hundle with
two projecting carbon electrode holders, one of which is ad-
justable to permit striking and breaking an arc at the carbon
tips. A thumb knob on the handle performs the adjustment
and operates a shut-off switch built into the handle. There
are no"valves or gauges that' require fine adjustment as
- with an’ oxycxcetylene torch. The same protective equipment

rc ‘rorch g

._:'A' w'lldze" 'se!echo;n of flame Kke‘éts' may. behad byvarymg .
the current and size of the curbon electrodes. Although.fhe v

© “current setting, the volume "of transferable heat mcreases ]‘

~“actual temperature of the are remains. ‘the ‘same for

with an increase in amperage. However, amperages in

. excess of those g g;ven below wni! oniy cause short curbon hfe o

{/4in. carbons. i ,: 30 to 40 amperes
5/16-in. carbons.l .. Ll ©40 10 65 cmperes ‘
3/8-in. carbons. ......... .65 to 90 amperes

used for"’ordmary arc we!dmg s used when opercxtmgvihe ;

_‘To prepare the torch for use, connect its two cables to the
-ground and’ electrode. ‘cobles’ of the welding machine,
~ Grounding of the work is not necessary as the operation of
_the arc flume is entirely independent. With the thumb knob
on the handle in the "off" position, insert two 3/8-inch cor-
bon electrodes in the holders and clamp in place at approxi-
mately one-half their length (fig. 2). Do not clamp them
‘on or near the ends opposite from the arc as this will cause
overheating of the carbons. When tightening the clamping
screws, be careful not to apply too much pressure on the
carbons, as they are very brittle and break easily. Use only
enough pressure to hold them firmly in place. If the tips
of the carbons do not line up with each other, an adjustment
may be made by turning the longest of the electrode holders
slightly; too much turning will loosen it, and moke it neces-
sary to disassemble the torch to again tighten it properly.

Do not make any turning adjustments with the siiding holder
as this would spoil the contact tension in the switch.

To strike the arc, turn on the welding machine and set it for
approximately 70 amperes. Lower the welding helmet and
hold the torch up to sithouette it against the light of a win-
dow. Slowly move the thumb knob forward until contact
is made between the tips of the carbons. This will start the
arc. Then immediately move the knob back to increase the
gup between the carbons. The actual distance can be deter-
mined with a little practice. When the carbons are too close
the arc flume will have a sharp crackling noise. As the
distance between the carbons is increased, the crackling
will change to a soft purring sound which indicates the best
arc flame. There are two heat zones and the small inner
zone is by far the hottest, having on estimated temperature
of 9000 degrees ‘threnhei‘r {fig. 3).

?he shupe of the flame grea%ly influences the way' in which

it must be used. For example: on beveled work the torch
. should be held parallel to the groove so the flame will reach
the bottem (fig. 4). If heid af right angles to the groove, the
flame straddles the groove arid the heat will not reach the
bottom (fig. 5). Filler rods, as fer gas welding, must be used
on ;omfs of fh(s fype :

Th’e"soﬁ, bushy 'flame is pressureless and has no tendency
to blow the molten metal. This is a distinct advantage when
welding thin sheet metal. Joints on light material should be

Figure Z

CORRECT FLAME POSITION ENCORRECT FLAME POSITION

Figure 4

Figure 5
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bent and edges fused together by melting down the excess
metal to form a beoad {fig. 6). No filler rods are required.
The carbon-arc torch is ideally suited for brozing and
soldering small tubing.

Cast and malleable iron can be brazed with excellent
results. A bronze filler rod and common brazing flux are
used. Rust, paint or grease must be cleaned from the area
1o be brazed. If it is ¢ butt joint, such as a crack in a casting,
grind or chip out a beveled groove as for arc welding.
Apply the heat from the arc flame gradually by passing
it over the metal surrounding the joint. When the casting
has become warm, concentrate the arc flame atf the joint.
The important thing fo remember when brazing cast iron
is never to heat the edges of the joint to the melting point.
The temperature of the work should not exceed the melting
point of the filler rod. The carbons are held as close to the
work as possible without causing the metal to bubble. Hold
the filler rod in the left hand and heat the end of it slightly
by passing it through the arc flame. Then dip the heated
end in brazing flux. Raise the torch slightly and deposit
some of the flux at the part of the joint being heated. When
the surface of the heated metal takes on a shiny or wel
appearance, the filler rod can be applied.

Do not put the rod directly in the flame, but hold it on the
work and let the heot of the edge of the flame and the work

melt the rod. Deposit only enough metal to fill the part of”

the joint that has been coated with flux. As the metal is
being deposited, move the torch along the joint slowly,
applying flux to the rod and joint as required.

Copper and copper-base alloys such as bronze and brass
may also be brazed, but as their melting temperatures are
so close to the melting point of the filler rod, the process
in many cases becomes one of welding rather than brazing.
A bronze filler rod and common braozing flux are used.

Most non-ferrous metals can be welded by manipulating
the torch and filler rod in the same manner as for brazing,
with the exception that the edges of the joint are heated to
the melting point before depositing the filler metal. if the
work is a copper alloy, use commen brazing flux. If it is an

Figure 7

aluminum alloy, use aluminum flux. The filler rod should
be of the same analysis as the work. If regular welding
rod is not available, strips of the parent metal may be used.
A back-up strip should be used when welding thin material.

Smoll diameter carbons and low amperuge setting are
used for soldering. The torch is held so the work is just within
the visible edge of the flame. Apply the soldering flux and
play the flume over the work until it Is just hot enough fo
melt the solder. H the joint is fo be sweat-soldered, tin the
surfaces to be joined, then press them together and reheat,
adding more solder at the edges of the joint.

One of the most practical uses of the arc torch is heating
metal for bending, forging, etc. Set the torch for a wide,
enveloping-type flume and upply the heat to the bottom of
the work (fig. 7). Since « red heat is not visible through the
dark welding glass, the helmet must be raised periodically
so the work con be inspected to avoid overheating. To pro-
tect the eyes from the rays of the wre, hold the torch to
one side and above your head. The carbon-are torch is
not recommended for welding mild-steel. However, it may
be used for brazing mild-steel if the metal is too thin for
regular metallic-are welding.

CUTTING WITH THE ELECTRIC ARC

Arc cutting is simply the continuation of a “burn through”
such as you probably experienced when procticing with
light sheet-mefal welding. When this action is cccelerated
by using extremely high currents, it becomes an efficient
method of cutting metals. Although the edges of the cut
surfaces are not os smooth as when cut with o saw or
oxyacetylene torch, there are many cases where such pre-
cision is not required. Ordinary mild-steel welding rods
may be used. The current will vary with the type and thick-
ness of the material. In general, high currents increase the
speed of cutting but also increase the rod burn-off rate and
width of the cut.

7 - MOLTEN METAL
- STEEL

Figure 1
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et Figtm;-‘ 2 )

B 1 ""’ke'vu'triv_di cut, place o bor of steel approxihutely

S/ 4einch thick on: the table so that one end projects over

. “around 140 amperes. Hold the red as shown in figure 1 and -

the edge. Use a 3/32-inch rod and a current setting of

strike ai arc on the top corner at the edge of the bar where

the cut is fo be made. Feed the rod into the molfen puddle

" anid keep! the. crater burning through as the rod is moved

o ddeross the: bar. To ca
i1 container on ‘the io

tch. the molten metal, place a metal
directly under the cut.

When cu‘mng méfa savier thon 1/4-inch, the arc is started
“at the bottom corner. and worked up and down vertically

as shown in: figore 2, advancing the bottom of the cut
~stightly ahead of the top of the cut to permit molten metal
to run- out more. easily. If a smooth edge is desired, the
¢ pleces can. be ground on un abrasive’ whee!. Electrodes

© " designed especially for cutting may also be used.

| REMOVING SEAMS.

In addition to cutting, the electric welding arc can-

the arc (fig, 3). Start at the bottom of the seam fo be g
" out and work upward. The rafe. of speed will depen

the depth ‘of the groove and the amount of metal removed.

sed
for beveling the edges of material fo-be welded, gouging
*.out. cracked welds for rewelding of removing fac
" The surface of the metal being worked upon shouls
. proximately in the vertical position; or ﬁp;iédsi{g}ﬁﬂ_y"_c

Rem vmg r‘os?yf-softs or r:ivé:';s:ié- aneasy job with an electric
“arc. welder. The are is struck on the head or nut of the bolt
“and. worked around in a slight circular movement until the

ad is’ completely melted off. (fig: 4). A punch is then

iused to drive out the remaining part: The bolt or rivet can
" be removed by heating the head almost fo the melting point,
_then quickly shearing it-off-with o cold chisel. Care must be
“taken not to cause the bolt to become welded to the metak.

'HOLE PIERCING
;';'A‘n‘o*rher useful application of the welding ore is piercing
" holes in metal. Coated metallic electrodes are best for

R !hls purpose because of their small size and insulation
“afforded by the coating. The process is extremely fast and

a surprisingly clean circular hole can be made. For practice,

" place a piece of scrap iron 1/4-inch thick (or less) on the

table and allow it fo project over the edge s for arc

* cutting. Use a 3/32-inch rod and the same current as for

cutting. At the place where the hole is to be pierced, strike
an arc and hold it until @ molten puddle is formed. Then
push the electrode down against the molten puddle and
force it through the plate. It is possible to hold the elecirode
against the melted plate because the metal core melts off
faster than the coafing. The coating (not the rod) touches
the molten metal (fig. 5). The gap maointained by the pro-
truding coating prevents the metal core of the electrode
from sticking or freezing to the plate. ‘

If a larger diometer hole is desired, first pierce a hole as

- described. Then, holding o fairly long arc, melt the edges
" of the hole away by moving the sod around it (fig. 6). Holes
~of almost: any. diameter ‘can: be made: To pierce a hole

gh: ket tho

1/4-inch, work from the

he car on arc provide: o convenient method for localized

heating of all metals. Simply strike an arc on the part 1o be

" heated and “play’ it across the surface until the required
temperature is reached.’

GOUGING

FORCE ROD
BARAINST

Figure 5
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WELDING ROD
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AWS E-6011 MILD STEEL AC-DC

GENERAL APPLICATIONS: Farm Equipment ¢ Sheet Metal @ Car and Truck
Body and Fender e Pipe o Tanks e Maintenance e Jigs and Fixtures ® Cabinets
o General Repairs e Structural Steel

SIZES AND HEATS (AMPS)

1
(Diameter . 1716 3/327 1/8" 5/32" }[16" 7/32” 1A §
Flat 20-55 20-80 75130 100-175 150-225 175-250 200-375 |
Vertical 20-55 20-65 75115 100-150 150-200 1
Overhead 20-65 2065 75-115 100-150 E
SPECIFICATIONS
Physical Properties of Deposited Matal: As Welded l Stress Relieved
Tensife Strangth . ... ... i 70,000 to 75,000 psi 65,000 to 70,000 psi
Yield POIRt .. .o o e 60,000 to 85,000 psi 55,000 to 60,800 ps:
% Elongation in Zinches .. ... ... .. i 23% 10 25% 30% to 35%
Reduction in AFBa ... ... o 50% to 55% 65% ta 75%
DESCRIPTION

The AWS E-6011 is an AC-LC (reverse polarity} electrode with z special coating that provides strong fluxing
action for high quality welds, even in dirty, rust covered, galvanized or plated steels. An extremely stable,
spray type penetrating arc, is produced that is sasy to start and restart after interruption. it s a versatile
electrode. It adapts to a wide variety of jobs due to the wide range of amperage settings at which top quality
results are obtained.

Features: Deeper Penetration — Fast-Freeze Puddle — Greater Arc Stability,

WELDING PROCEDURE: Weld with AC or DC (reverse polarityl. Strike the arc by brushing rod tip lightly
at the point where weld is to be made. After the arc is established and weld materiat is deposited,
concentrate on holding a short arc that is just long enough to keep the electrode from touching the molten
metal. in the flat position, use a slight oscillating motion as you advance. in vertical position, on sheet steel
start at the top of the seam and weid down. This provid9§ a more rapid speed of tfavel, lower penetration,
and minimum warpage. When welding overhead use¢ a straight stringer bead or a circular motion. Keep the
molten poo! as small as possible. Use srall electrodes overhead, none larger than /32 diameter.
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SPECIFICATIONS

 AWS E-6013 MILD STEEL AC-DC
| mtﬂﬁ;h&rvose all position

. GENERAL APPLICATIONS: Farm Equipment o Car and Truck ® Sheet Metal o
“Pipe '@ Tanks ¢ Boilers ® Structural Steei ® Maintenance Repairs ® General Repair
Work

SIZES AND HEATS (AMPS)

. [ Diameter ..., | 5/64" 332 | s 5/32” 3/16"° 174"
Flat - 20-55 20-75 75-130 100-17% 150-225 200-375
oo Vertical _ 20-55 2065 75-115 100-150 150-200
| ‘Overhead - 20-55 20-65 75-115 100-150
SPECIFICATIONS
‘ Phys;cat Pmpemes o* Deposi ted Metat: As Welded Stress Relieved
, * Tensife Strength S 75,000 to 80,000 psi 65,000 to 70,000 psi
] Yeeld Pomt . 52,600 to 67,000 psi 50,000 to 60,000 psi
20% to 29% c 27%:t0 35%
- 60% to 70%

49%‘“‘) 55% : .

:The AWS "E 013 is'a'gener. _urpose mild: ectrode for use wnth AC or DC. 1t produces a very stable,
easily handted are’ throughout a wide amperage’ range: The moderately penetrating and easily directed arc
i provides excellent: resutts in-all positions:{flat; vertical or overhead) and is ideal for single pass horizontal
fillet welds Spatter ioss |s !ow ‘as the weld metat soiad:hes quickly producing a closely rippled deposit with

. good appearance ! o .

H:,vaen though it
= muin purpose use wi

fproductmn weldmg in m:ld steel fabrication, this rod is excellent for
are sounct durable we!ds are requ:red

'The are s easnly started even at Tow amperage ‘settings’ for light gauge steel, yet is stable at the high
amperages needed for hrgher we!dmg speeds and fOr ‘heavier sections.

Use with AC or. DC {see recommendeéd amperages) ‘Hold a short are, just long enough to keep the electrode
from touchmg the molten metal. In flat position single pass fillets or butt weids may be made with or
without weaving. Weld from bottom up on vertical welding of heavy sections. Welding down on fight
material or fillets produces excetlent results. Use 5/32-inch or smaller electrodes for overhead work, making
gither stringer or weaving beads. :
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HARD SURFACING AC-DC

medium chrome-carbon electrode

GENERAL APPLICATIONS: Tractor Grousers and Rollers ® Scraper Blades ® Agri-
cuttural Implements © Plow Shares o Hitches ® Power Shovel ¢ Dipper Teeth and
Drive Sprockets e Coal Cutters ¢ Conveyor Rolls e Mining Buckets ¢ Rock Crushers

¢ etc.
SIZES AND HEATS (AMPS)
Diameter 3732 18 5/32" 3/18" 1132" 1/4"
Amperes '55-85 100-130 130-150 175-200 175-250 225-275
SPECIFICATIONS

Physical Properties of Deposited Metal

As Welded Condition (Rockwell “C7 46-50) . .. ... ... . i e 450-500 Brineli Hardness
After Cold Working (Rockweli “C"B0-54) .. ... ... .. 500-550 Brinell Hardness

DESCRIPTION

The Medium Chrome-Carbon rod is a hard-surfacing alloy steel electrode with a coating of powdered metals
and flux. When welding, this special coating combines in the arc with the steel core wire to give an
extremely hard weld-metal deposit. Deposited weld metal requires no heat treatment for maximum
strength, ductility, and wear resistance. Annealing or heat treating will not soften the metal deposit, which
is not machinable, but may be hot forged to any desired shape. Deposited metal has a very fine grain and is
free of slag and porosity. The metal is tough and highly resistant to wear and impact.

The rod is designed for use with either AC or DC {either polarity}. Hold & medium short arc and deposit the
metal with a weaving motion. Excellent welding results are obtained in either the vertical or flat position.

WELDING PROCEDURE: Grind the surface to clean and remove shallow cracks, rust, or other foreign
material. Cracks too deep to be removed by grinding should be gouged out with a cutting torch or cutting
rod. Use the “drag” technigue to deposit weld metal, to thin edges when desirable or weave a wider bead,
oruse a “free” arc.
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_AWS_‘ E- 7014 CONTAC'E' AC DC

for weldmg of rm!d ‘steel

'GENERAL APPLICATIONS ‘ Sheet Metal ' Fabrication and Repairs ° Machinery
'Fabncatson . Constfuctton Equlpment Repairs ® Storage Tanks e Shipbuilding

_Fabr;catmg Structurai Shapes and Heavy Equlpment e Equipment and Heavy Pipe

Wetdmg
SlZES AND HEATS (AMPS)
Diameter .... | W8 | "y : 1/3" 5/32" 3/16” 18
I length T BT TR 14" 18" 18"
1 :“Amﬁef_es 7080 " g0-110 .1 ©130-165 | . 190-210 200-250 250-350
SPECIFICATIONS
Physical Propumas of Deposned Metal: ; _ As Weldead

- Tensile: Strength ................. e e L i i e e 72,000 psi to 76,000 psi
i Y;e!d Point. ... I 60,000 psi to 69,000 psi
% Eiangatmn in- 2 mches e e R B CITEETTRRERRRRTY 17% to 28%

_oesc'aipfnow

.The AWS E 70?4 is‘an excetlem electrode: for ‘the: mexpenenced or experienced welder. Starts on contact
_vmh smooth surge free arc; also restnkes instantly. This Craftsman electrode has powdered iron in the
Jeoating. whtch makes weldmg eaSter and faster Yhe slag is easy to remove in most cases setf-peeling as the
‘ _wefdcools ‘ , R
{deal :for fsxture weldmg where weld appearance and Iack of spatter is ampos’tam The amount of slag
permlts use in all we!dmg positions. -
WELD!NG PROCEDURES ‘Weld ‘materials should be clean. Best results are obtained when fit-up is good.
Either AC or DC currént may be used, When' arc is established, deposit metal holding a short arc or place
electrode in contact with work:
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1IG ROD SPECIFICATIONS

MACHINABLE CAST IRON AC-DC

machineable welds on all cast irons

GENERAL APPLICATIONS: Cytinder Blocks e Crankcases @ Valve Seats @ Defective
Castings ® Gears @ Sprockets © Casting Repairs in Generat @ Garages ® Farms © Shops

SIZES AND HEATS (AMPS)

Diameter 3132 1/8" 5/32" 318”7
Armperes 48-85 75-130 100-150 130-175
DESCRIPTION

This electrode uses a nickel core wire, and produces a fully machinable weld without
pre-heating the casting. Cast irons can be joined to steel, nickel alloys and copper.

This etectrode operates with AC or DC (reverse polarity). 1t has very stable arc
characteristics.

it is recomnmended for automotive repairs, such as cylinder blocks, crank cases, valve seats
and other cast iron parts, in maintenance and repairs it is used on gears, sprockets, and
many farm machinery parts.

WELDING PROCEDURE: Remove all dirt and grease from work piece before starting to
weld. A cutting electrode may be used 10 burn a groove along the break where the weld is
1o be made. This cutting efectrode removes the grease and scale, and then seals in any oil
soaked into the cast iron. :

Use the lowest amperage that gives good fusion. During cooling, peen hammer the weld to
relieve strain and stress.

CUTTING ROD AC-DC

quick, inexpensive, easy cuts through ali metals

GENERAL APPLICATIONS: Cutting e Piercing ® Gouging ® Scarfing ® Beveling ¢ etc.

SIZES AND HEATS {AMPS)

Diameter . .. ... 3/32" 1/8" 5/32" 346"

Amperes — AC 80-150 75-130 100-150 130-175

Amperes ~ DC 150-250 - -~ -
DESCRIPTION

For piercing, gouging, cutting, and scarfing.

Excellent for removing old welds in preparation to rewelding. Also used for beveling
cracks in castings or removing sharp edges prior to welding. Needs no oxygen of special
equipment to cut carbon steels, stainless steel, manganese steel, cast iron, etc.
Recommended for the owners of ali arc welders. AC or DC.

WELDING PROCEDURE: Place electrode in holders so that it’s positioned like a lance in
the direction of travel. The angle between the electrode and work metal should not
exceed 159, Strike arc at starting point. Push electrode along the line of cut, forcing the
molten metal ahead and away. |f deeper gouge is required, repeat procedure until the
desired depth has been reached.
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PARTS LIST FOR CRAFTSMAN 50-295 AMP
DUAL RANGE ARC WELDER MODEL 113.201480

Always order by Part Number — not by Key Number

Key Part Key Part
No. No. Description No. No. Description
1 161418 Cabinet, Top
2 161276 Spacer 31 {1 STD551025 | *Washer, 17/64 x 5/8 x 1/16
3 }61418 Pointer 51439 +Clamp, Ground
4 160359 Screw, Pan Rec. Type AB 10x 33 o
1-1/4 34 | 61342 Cable Assembly, Work
5 161350 Knob Assembly 35 | 60444 Washer, Spring
6 161279 Bushing 3619415852 Screw, Hex Hd. 1/4-20 x 1
7 160325 Washer, 3/8 x 1-3/8 x 3/64 37161310 Cable Assembly, Electrode
8 |8TD611005 | *Screw, Pan Rec. Type AB 10x 38130332 Insulator, Plug
1/2 39161171 Plug
g9 61332 Slide Assembly 40 | STD510607 | *Screw Pan Hd. 6-32 x 3/4
10 |61335 Bracket, Guide 41 | 8TD512507 | *Screw, Pan Rec. Type “T”
11 |STD601103 | *Screw, Pan Rec. Type “T” 1/4-20 x 1/2
10-32 x 3/8 42 161086 Relief, Strain
12 {61356 Guide Assembly, Shunt 43 | STD510805 | *Screw, Pan Hd. 8-32 x 9/16
13 {61334 Spring 44 161269 Switch
14 61391 Pin, Guide | 45 (61422 .Lead, Primary
15 161420 Shunt Assembly | 46 | STD551108 | *Lockwasher, No. 8
16 {61418 Clip, Spring 47 | STD541008 | *Nut, Hex 8-32
17 {STD541110 | *Nut, Hex 10-32 - 48 {81115 Biock, Contact Mounting
18 15170551010 | *Washer, 13/64 x 5/8 x 1/32 49 {61116 Contact, Selecting Piug
19 14201 Clamp 50 161117 Block, Contact Mounting
20 18TD551110 | "Lockwasher, No. 10 51 ] STD511105 | *Screw, Pan Hd. 10-32 x 1/2
21 {61417 Cabinet, Bottom 52 130298 Terminal, Ground
22 |61314 Motor 53 137526 Cover, Qutlet Box
23 61302 Bracket, Fan 54 | 37525 Ring, Outiet Box
24 1STD501102 | *Screw, Set Hex Cup 10-32 x 55 | — sTransformer Assembly
1/4 56 137952 +Helmet
25 161315 Blade Assembly, Fan B7 §37435 Wrench, Hex “L” 1/4
26 {1STD541006 | *Nut, Hex 8-32 — 161421 Owners Manual (Not
27 |sTD551208 | *Lockwasher, External No. 8 Hlustrated)
28 {61264 +Holder, Electrode
29 {STD541025 | *Nut, Hex 1/4-20

* Standard Hardware ltem — May be Purchased
Locally.

+ Stock Item — May be secured through the
hardware department of most Sears Retail Stores
or Catalog Order Houses.

e Transformer not replaceable.
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owmners
manual

SERVICE

MODEL NO.
113.201480

HOW TO ORDER
REPAIR PARTS

50-295 AMP D
ARC WELDER

Now that you have purchased your 295 amp arc welder,
should a need ever exist for repair parts or service, simply
contact any Sears Service Center and most Sears, Roebuck
and Co. stores. Be sure to provide all pertinent facts when
you call or visit.

The mode!l number of your arc welder will be found on a
plate attached to your welder, at the rear of the cabinet.

WHEN ORDERING REPAIR PARTS, ALWAYS GIVE THE
FOLLOWING INFORMATION:

PART NUMBER PART DESCRIPTION
MODEL NUMBER NAME OF ITEM
113.201480 50-295 AMP ARC WELDER

All parts listed may be ordered from any Sears Service
Center and most Sears stores. If the parts you need are not
stocked locally, your order will be electronically
transmitted to a Sears Repair Parts Distribution Center for
handling.

Sold by SEARS, ROEBUCK AND CO., Chicago, IL 60684 U.S.A.

Part No. 61421
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