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OPERATI NG I NSTRUCTIONS
FOR

MODEL 2701 ELECTRIC ARC BUTTON REMELT FURNACE

The Model 2701, Electric Arc Button Remelt Furnace was designed to produce solid buttons
1-114" diameter by approximately /o" thick, for x-ray and optical emission spectrography. lts
primary function is to melt irregular shaped materials such as drillings, fillings, lathe turnings,
slugs, powders, etc. The violence of the arc creates agitation or stirring of the melt, which
produces a homogeneous sample. lt is especially useful in alloy research. Due to the speed of
the melting, little or no volatilization occurs to most elements.

Although the instrument is packed in a wooded crate, make sure no damage (noticeable or
concealed) has occurred during shipment. lf so, communicate with the carrier and register a
claim.

Once you irnpack this instrument, you will note that there are eight (8) primary components.
The base plate; crucible clamping device (De-staco clamp); lower water cooled body (which
includes the copper crucible); the upper body (onto which the bakelite insulator plate is
attached);the water cooled (T-handle) anode rod; handle grips; and the carbon graphite anode
with the carbon graphite bushing (which are located in the accessories box). Remove the
carbon graphite anode and carbon graphite bushing from the accessories box and install onto
the threaded copper end of the T-handle anode rod. Be careful not to tighten the graphite
bushing too much or it may break,

Mounted to the bakelite insulator plate is a pressure relief (pop-off) valve. This valve permits
the argon gas to escape when it is expanded by the heat of the spark. Without this relief valve,
the expanded gas would inflate the rubber bellows cover over the anode shaft, until it would
explode or puncture. ln the bakelite insulator are three (3) threaded holes. The one on the right
side (facing the front) is for the gas fittings and control valve. Be sure to use a gas valve which
is completely gas tight in the closed position. A hose fitting should be attached to the inlet side
of the gas valve. Obtain a pressure regulator assembly for argon gas, which includes a high
pressure gauge (for tank pressure) and a low pressure gauge. Attach the outlet of the low
pressure gauge to the inlet side of the above gas valve. The larger hole on the left side of the
bakelite insulator is for attaching a vacuum pump to the exhaust system. lnstall an air-tight
valve for a Tz" lD pipe. The outlet side of the valve should have a short piece of pipe 1" long x
y2" lPS. By means of a hose clamp, attach a length of vacuum hose Tz" lD. The other end of
the'vacuum hole is attached to the vacuum pump.
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The small hole on the left side of the bakelite insulator is for attaching a vacuum gauge, if you
wish.  This is not necessary.  A plug is provided for the hole if a vacuum gauge is not used.  If a
gauge is desired, a vacuum of 300 microns is sufficient.

Attach a water supply to the top fitting of the left support post.  Attach a drain hose to the bottom
of the support post on the left side.  Adjust the valve so that approximately three or four quarts
of water per minute is flowing through the system.

On the top of the copper crucible is a neoprene “O” ring.  Wipe it clean of dust and swing the
lower water cooled body in over the clamp and under the top or fixed upper body.  Take a firm
grip on the crucible clamping device (de-staco clamp) handle and push forward – crucible is
now sealed.

Open the gas valve on the top of the bakelite insulator.  Open the argon tank main valve.  Adjust
the pressure regulator until four pounds is indicated on the output gauge.  Retighten the valve
on top of the unit.  Open the valve to the vacuum pump.  Turn on the vacuum pump.  At first, the
pump will make considerable noise.  As soon as the vacuum pump has reached approximately
300 microns, it will become rather quiet.  Turn off the vacuum pump, allow vacuum to leak off
and continue with further instructions.

A DC electric welder with a capacity of 400 to 600 Amps and 40 Volts should be used.  Attach
the negative cable to the negative lug in the electrical box provided.  Attach the positive cable to
the positive lug in the electrical box as well.

Move the anode rod up and down several times, noting it is spring loaded.  Also note that the
anode rod has considerable play in the bushing where it enters through the bakelite insulator.
This is intentional to allow operator to move the anode in a circulator motion while melting to
insure an even melt.  Release crucible clamping device (de-staco clamp) by pulling toward
operator and sing out the lower water cooled body.  Note that this lower body can be swiveled
nearly upside down.  This will allow button to drop from crucible after it has cooled.

Push down handle grips on the anode rod until the anode can be seen below the upper body.
The anode is held in place by a graphite bushing.  Unscrew the bushing and remove anode.
The anode should have somewhat of a point.  The flat on the tip should be no more than 1/8”.
In use, the flat will broaden.  It should be observed often and ground or filed to the right shape.
Also, some of the melt may stick to the anode if you touch the molten bath.  This should be
removed before using the anode again.  Re-install the anode; remember to be careful and do
not tighten the graphite bushing too much or it may break.

Load the crucible with 40 to 50 grams of steel.  If the amount is smaller, you will not obtain a full
size button, and if greater, the melt may not be complete on the bottom side.  When melting
materials of a lighter weight than steel, adjust the amount by experimentation to give you a
button approximately ¼” thick.  The material to be melted should be free of oil and other foreign
matter.  If necessary, wash the material in a solvent and allow to dry.  Oily material will produce
soot and smoke through the pressure relief system.
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SEQUENCE OF OPERATION

1. Load crucible with material to be melted (40 to 50 grams).

2. Rotate the lower water cooled body into position and seal it with the crucible clamping
device (de-staco clamp).

3. Close the gas valve.

4. Open the vacuum valve.

5. Start the vacuum pump and allow it to run until it becomes quiet.

6. Close the vacuum valve (with pump running).

7. Open the gas valve.  You can hear the gas entering the system.  As soon as the vacuum
is replaced by the gas, you can no longer hear it flow.  If you do hear it flow after three or
four seconds, it means that the pressure is too high, or the relief valve has stuck.  First,
tap the relief valve very gently.  If the flow can still be heard, reduce the pressure by
means of the regulator or clean relief valve (see Preventative Maintenance, page 4).

8. Close the gas valve and open the vacuum valve.

9. Again, wait until the pump becomes quiet.  When it is quiet, open the gas valve and then
immediately close the vacuum valve.  You have now flushed the system two times and
have charged it with gas.  You may find that one flushing is sufficient.  Leave gas valve
open while melting.

10. Turn on the welder.  A switch to the welder should be located where you can reach it,
preferably with the left hand, while holding the anode rod grip in the right hand.  Begin
melting with the welder current set at 400 amps.  Then experiment with higher or lower
amperage settings to determine the best setting for a specific material being melted, i.e.
when melting low temperature materials, the current should be lower or the sample will
burn.  Your first melt should be on mild steel until you obtain experience.

NOTE:   If welder has an “ARC FORCE CONTROL” or similar control, begin melting
  at the lowest (soft) setting.  Increase the setting on subsequent melts until
  the hottest nonviolent arc is achieved.  Secure knob (with tape) at this desired
  setting.  NEVER SET THIS CONTROL AT THE HIGHEST (DIGGING) SETTING!
  This could cause damage to the copper crucible.

11. When melting powders, turn current down to 50 Amps.  This will prevent sample from
blowing all over crucible.  After melting a thin crust on sample, current can be increased
to complete melting of sample.

NOTES:
1. Alloys made of Brass, Ferro Chrome and Ferro Manganese cannot be melted in this type Furnace.

2. The melting of Aluminum Alloys require a special crucible which has an 11° taper in the melting area.
The standard crucible has a 7° taper.

3. Special Crucibles are available for sample sizes larger than 1-1/4” diameter, for up to a maximum of
1-3/4” diameter

4. For quicker cleaning of the crucible between melts, cut off the “T” end of the wire brush to allow
insertion in a standard variable speed drill.
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On top of the bakelite insulator is a mirror.  This will permit you to watch the melt as it is taking
place.  The mirror is focused on a piece of welding glass, protected on the underneath side by a
piece of clear glass.  Push the anode down until a spark has been established, then raise the
anode slightly.  If the crucible is nearly full of bulky material, such as drillings, you will see it start
to melt and fall down into the bottom of the crucible.  Raise and lower the anode to melt any
particles that stick to the sides of the crucible.  Experiment by raising and lowering the anode
while moving it from side to side, to make sure that all material is in the bath, and to establish
the hottest spark.  The hottest spark is obtained with the anode approximately ½” above the
bath.  It should take approximately 30 to 40 seconds to melt the steel.  Feel the lower cooled
body.  It can become quite warm without any danger to the crucible.

When the melt is completed, turn the welder off before raising the anode.  If you wish a clean,
bright button, let it cool for a few minutes in the argon gas atmosphere.  When sufficiently
cooled, turn off the gas and break the seal by opening the crucible clamping device (de-staco
clamp).  Invert the lower water cooled body.  If the sample does not drop out, tap the bottom or
side of the lower water cooled body.

The bottom of the button is flat.  Grind this side to obtain the desired sample surface, usually a
60 or 80 grit belt or disc is sufficient.  A surface grinder is the most ideal way to insure a flat,
smear-free button.  Before making another melt, check the condition of your anode and clean
the crucible with the wire brush that is provided.  The crucible can be cleaned by manual wrist
action or the T-handle can be cut off from the brush stem for insertion into a variable speed
electric hand drill.

PREVENTATIVE MAINTENANCE

- ONCE A WEEK -

1. Clean relief valve by unscrewing body of valve.  Wash spring and plunger in solvent,
dry and lubricate with light oil.

2. If the sight glass becomes sooty, clean by inserting a rod with a cloth attached to the
end inside of the upper body.  Wipe the window clean.  DO NOT REMOVE
WINDOW TO CLEAN!

3. Clean brass plate and bottom of lower water cooled section to maintain good
electrical contact

WARNING!!

THE TOP SECTION OF THE FURNACE HAS BEEN COMPLETELY INSULATED.  AS
AN EXTRA PRECAUTION AGAINST ELECTRICAL SHOCK, INSULATED GLOVES
SHOULD BE WORN BY THE OPERATOR.
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WARRANTY 
 

The manufacturer warrants the equipment manufactured by it to be free from 

defects in material or workmanship for a period of one (1) year from the date of 

shipment to buyer by manufacturer or the manufacturer’s authorized distributor.  If 

the equipment or any part thereof becomes defective within one (1) year from such 

date, the defective equipment or part will be replaced or credit allowed therefore at 

the sole option of manufacturer, but without any credit or payment for any labor 

cost or expense. 

 

The foregoing is the exclusive remedy for any buyer of manufacturer’s equipment.  

The maximum damage liability of manufacturer is the cost of replacement of the 

equipment or part. 

 

THE FOREGOING WARRANTY IS EXCLUSIVE AND IN LIEU OF ALL 

OTHER WARRANTIES, WHETHER WRITTEN, ORAL, OR STATUTORY, 

AND IS EXPRESSLY IN LIEU OF THE IMPLIED WARRANTY OF 

MERCHANTABILITY AND THE IMPLIED WARRANTY OF FITNESS FOR 

A PARTICULAR PURPOSE.  THE MANUFACTURER SHALL NOT BE 

LIABLE FOR LOSS OR DAMAGE BY REASON OF STRICT LIABILITY IN 

TORT OR ITS NEGLIGENCE IN WHATEVER MANNER INCLUDING 

DESIGN, MANUFACTURE OR INSPECTION OF THE EQUIPMENT OR ITS 

FAILURE TO DISCOVER, REPORT, REPAIR, OR MODIFY LATENT 

DEFECTS INHERENT THEREIN. 

 

THE MANUFACTURER, HIS REPRESENTATIVE OR DISTRIBUTOR 

SHALL NOT BE LIABLE FOR LOSS OF USE OF THE EQUIPMENT OR 

OTHER INCIDENTAL OR CONSEQUENTIAL COSTS, EXPENSES, OR 

DAMAGES INCURRED BY THE BUYER, WHETHER ARISING FROM 

BREACH OF WARRANTY, NEGLIGENCE OR STRICT LIABILITY IN 

TORT. 

 

The manufacturer does not warrant any equipment, part, material, component or 

accessory manufactured by others and sold or supplied in connection with the sale 

of manufacturer’s products. 
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