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WAWRNING

Operator safety is of primary importance! The HOT SPOT
can generate potentially dangerous voltages, particularly if
the internal 80 V limiter fails. Care should be taken to avoid
coming into direct contact with the welder5 s electrodes.
This caution should be exercised for both AC and battery
powered operation. Those familiar with welding will not
have to be reminded of the danger from sparks and sprays of
molten metal. Avoid flammable clothing, inflammable or
explosive material in the area, and wear eye protection
devices. Use in a well ventilated location. Breathing of the
compounds generated by the high temperature welding arc
from the various components of the wire, insulation, and
base materials should be minimized. The internal sealed lead
acid battery may develop explosive hydrogen gas while
charging. This battery contains a corrosive sulfuric acid gel
and should be handled with caution.
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GENERAL DESCRIPTION AND OPERATION

The Hot Spot Capacitive Discharge Welder is designed to help solve
your thermocouple fabrication and attachment problems. The welder
generates an electric arc for fusing standard couple elements and
welding them to any thickness base metal. This capability is handled
by the interaction of the various circuit functions shown in the block

diagram below.
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The system is powered directly from the AC line through a step-down
transformer, or from a gel type storage battery. The storage battery is
automatically recharged whenever the unit is connected to AC power.
When the Hot Spot is turned on, the capacitor charging circuit charges

the large energy storage capacitor to the level set by the level control.

To perform a weld, the wire to be welded is held in the attachment
pliers, and the magnet electrode is connected to the base material.
With the wire pressed into contact with the base material the operator
depresses the firing switch. This triggers the SCR, discharging the
stored energy through the thermocouple wire and causing an arc
discharge at the contact point with the base material. This arc releases
a burst of heat to locally melt both the wire and base, producing a
fusion weld. More will be said about the steps to be taken to produce

good junctions in the other sections of this manual.

Using welded thermocouples solves the couple generation and
attachment problem in one operation. Merging these steps with the
HOT SPOT, generates obvious advantages in the areas of cost,

flexibility, accuracy, and the time required for installation.
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WHAT YOU WANT, WHEN YOU WANT, WHERE YOU WANT
EREN A, HARMRHRE, fFarRE

Maybe you won't get all you want, but the Hot Spot is such a flexible
tool that you're going to find many new ways of making and
employing thermocouples. There's no lack of possible configurations
and attachment schemes. The photographs to the right show some
popular examples.

Many useful types can be formed Butt welds may be made using side
by side, end to end, and crossed or intersecting wires. Third party
junctions, employing another material in addition to the thermocouple
wires, can either incorporate the surface of the end item being sensed
or use a freestanding pad Such junctions will sense temperature at a
single point if a common weld spot is used or will sense an "average"
surface temperature if the welds of the two sensing wires are separated
by a length of intervening base material. However, situations should
generally be avoided where the separation spans material of
non-uniform temperature.

The Hot Spot can also perform simple fastening tasks using steel,
copper, stainless wire or thin plate. When using flat materials in place
of the normal wire, a corner or sharp edge of the flat strip should be
used as the weld point A spot welding mode is also possible. For this a
large round copper rod is held in the pliers’ jaws, and the material to be
welded pressed between the flat end of the rod and the base material.
Sufficient pressure is applied to eliminate arcing and so a "spot weld"
is produced when the circuit is fired. This approach is sometimes
used for attaching thermocouple wires of 30 gauge or finer to a flat
base. With non-standard materials and procedures, the results are

unpredictable and must be determined empirically.
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HOW TO
Variations in thermocouple and base materials, the site environment, as
well as the particular style employed by the operator, keep capacitive
discharge welding of thermocouple wire an art rather than a science.
The " flash" welding of thermocouples is a fusion or arc welding
process, where enough electrical energy is released at the weld site to
melt the materials being joined The numerous base and thermocouple
materials differ in compatibility with the process and with each other.
Where appearance and mechanical strength are important
considerations, more care will have to be taken in material selection

and operator training

The combination of operator ingenuity and Hot Spot flexibility allows
a wide variety of welded junctions to be produced. The photographs in
this manual illustrate some Hot Spot fabrication techniques and
results. They are provided as a suggestion of the range of possibilities
available to the TC fabricator. The thermocouple weld is produced by
fusing the wires in an arc generating electrical discharge formed
between the ends of the wire pair to be joined and a conductive base
material. Stripped wire pairs should be positioned in the plier electrode
so that each wire is contacted Asymmetrical contact can produce a
distorted bead. Other factors, including wire material, contribute to
bead distortions. If the first firing does not produce the expected result,
multiple discharges using the same junction may help in producing the
desired shape. The pliers holding electrode must grasp the
thermocouple wire firmly and near to the end which is to be welded
( 1/4" to 1/2™). Poor contact with the pliers will allow arcing at the
jaws, which will damage the pliers and the wire, and rob energy from
the intended weld.
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Free-standing junctions are produced by holding the paired wires in
the electrode pliers and touching them to the carbon block electrode,
while pushing the Hot Spot firing switch. The following calibrated
dial energy settings may be used as an initial guide for heat level.
However, they should be modified to suit the individual operator,
wire type, and desired result, #30 wire pairs, 20 Watt seconds; #26,
30 Watt seconds; #24,40 Watt seconds; and #20 wire pairs or.#16
single strands, full power. Wires may be welded by pressing the
firing button before or after the wire is in contact with the base.
Pre-firing allows somewhat larger wire to be welded, prepositioning
provides better placement precision. Pre-firing is also frequently
used when forming free-standing junctions with a carbon block (hold
in until contact is made).

The Hot Spot is very useful for welding thermocouples directly to
metal items which will be monitored or to brackets, nuts, bolts,
clamps, etc., which are assembled to such items. Best control and
attachment is obtained if free-standing junctions are first made, and
then "smacked" down to the metal surface (attached to the other
welder wire) while the firing button is depressed Where positioning
is critical, the junction can be held with light pressure (rather than
smacked) against the metal base, and then the firing button pushed
Neither approach is useful when the wires are finer than #26 or #28,
since they will not support the pressure needed to keep them in

contact with the base material during the welding period.

Release of the welding energy instantaneously raises the contact
point between the thermocouple wire and the base metal to the
melting temperature and a fusion weld is formed. Cutting the wires
evenly and to points helps to create the arc and to generate a more
symmetrical junction. A peak current of several thousand amperes
flows during the welding cycle. The circuit between the magnet and
pliers electrodes should be only a few inches in length and the
intervening materials a good conductor (under .01 ohm resistance) so
that excessive energy is not dissipated along this path.
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When attaching thermocouples to metal substrates there is no reason
to remove scale, dirt, plating, et cetera from the base metal surface.
Often, the first attempt to weld to a questionable surface will produce
a poorly attached result A second attempt to the same spot will
generally be satisfactory, the first "flash" serving as a surface
conditioner. In most instances on any surface, a second attempt at the
same site will produce a stronger attachment than a weld at a new
site.

The energy released at the weld point depends chiefly on the
resistance of the materials involved, the pressure and area at the
contact, and the stored energy available from the welder. When the
size and type of thermocouple wire or base material are changed,
even the experienced operator should expect some "relearning" to be
necessary. A relatively inexperienced operator should be able to
produce 3 out of 4 acceptable welds. Being a very simple welding
operation, poor welds can easily be corrected immediately.
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ADDITIONAL TECHNIQUES AND CONSIDERATIONS
Freestanding junctions of any fine gage wire, say #26 and above
are easily made. As heavier wires are joined, somewhat more care
must be taken to produce consistent results. Type J wire, probably
the best performer, can be pair-welded in wire sizes as heavy as #
18. Type K can be pair-welded to #20 gage with little trouble and
type E performs similarly. Of the common thermocouple types, T
requires the most care because of the low melting temperature and
electrical resistance of its copper element

To fabricate # 24 gauge or heavier type T junctions, the copper
wire should be wrapped a turn or more around the constantan,
with the constantan exposed a sixteenth to eighth inch beyond the
copper "ring". One or more flashes will melt the constantan back
to form an "area" junction with the copper ring. This broad weld
will improve the strength of the constantan/ copper junction and
provide a large area pad for welding to third party base materials.

High temperature thermocouple elements like platinum tend to
produce relatively flat junctions when welded Improvement in
junction strength and appearance can be obtained by flashing the
junction not only perpendicularly, but additionally at an angle to
either side. Multiple flashing using various angles between the
thermocouple wires and the carbon block is also helpful when

forming heavy wire junctions.

Large gage wires are most satisfactorily joined by butt welds. One
approach is to hold one wire in the jaws of a vice to which one
electrode wire is attached and the other thermocouple wire in the
pliers. The wires are pressed lightly together along the same axis,
and the welder discharged. If the initial weld is weak, break the
junction apart Then holding the jagged ends together, re-weld
them. With some materials, this process will have to be repeated
several times before a satisfactory butt weld is obtained. To reduce
the skill that must be developed to keep the wires coaxial and
touching while the welding arc is melting their contact point, a V
grooved ceramic block or perpendicular pair of rectangular blocks
can be fixtured to provide support.
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The Hot Spot Welder can be employed to connect wires which
may be difficult to bond by other means. Welds incorporating
nickel, nichrome, platinum, plated wires and solid/stranded
combinations are facilitated. While these can be butt welded with
some success, it is much easier to pair weld such combinations
and then spread the ends as needed.

Bonding thermocouples to ferrous materials presents few
problems. One should keep in mind the tremendous leverage
exerted on a thermocouple joint by bending a stiff wire welded
perpendicularly to a surface. Durability of the bond can be
improved by using smaller wire sizes which provide flexibility,
and filleting the joint with some stress relieving cement.

Bonding to aluminum, copper, titanium, zinc alloys and other
highly conductive low melting point materials is somewhat more
challenging. Surface bonds on aluminum produce a brittle junction
which is easily separated. Bonds to copper generally result in a
junction poorly attached to the bottom of a crater from which most
of the arc melted material has been expelled A successful
technique for bonding to such metals and alloys is to rap or smack
the thermocouple wires into the surface after the Hot Spot firing
button has been pressed (and held in). This produces some surface
penetration and tends to keep the molten material in the junction
area.The smacking technique can be employed with pre-formed
junctions or in some cases with equal or better success using very
sharply pointed paired wires. Additionally, a widely used approach
for welding wires to difficult base materials is to pass them
through a short stub tube of similar base metal and to weld the
assembly down with the above smacking action.
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FLEXIBILITY
Most Hot Spot applications involve simple freestanding junctions or
straightforward grounded welds to ferrous bases. However, the
unique flexibility provided by the Hot Spot offers a number of
possibly useful alternatives. Sensors can be welded into small
diameter tubes to create needle probes. Sensors can be welded to
different fasteners to allow easy attachment and removal from test
specimens. Redundant sensors can be made up of multiple junctions
to hedge against open junction problems. Multiple lead wire
materials could be combined in the same junction to produce
E-J-K-T couples. Single wire junctions could be formed using a
constantan lead and the copper pipe being sensed (check the
calibration). A differential measurement could be obtained using two
constantan wires spaced on the copper pipe (ambient at the
measuring device would have to be subtracted). Heavy thermocouple
wires can be extended with lighter expendable or replaceable
sections. And other non-thermocouple material connections for RTD
leads, heating elements, etcetera, can be made. Think about it. You
may find something that saves time, improves results, avoids delays,

or offers a mode of operation previously not considered.
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WARRANTY

DCC warrants to the original purchaser each HOT SPOT to
be free from defects in material and workmanship for the
period of one year from date of delivery. This warranty does
not include the internal storage battery or wear and tear due
to ordinary utilization of the unit. Neither does it cover
damage caused by misuse, negligence or improper supply
voltages. DCC will repair free of charge any units returned to
its factory and deemed by DCC to be defective under this
warranty. DCC shall not be liable for any special or
consequential damages caused directly or indirectly by the
use of the HOT SPOT or performance of this warranty.

SPECIFICATIONS
Size — 3V4" High, 6" Wide, 6W" Deep
Weight— 6% Pounds
Stored Weld Energy — 5 to 50 Watt seconds
Wire Gauge —Welds wire pairs of #24 gauge or finer (#20
forJ, K& E)
Cycle Time — Can perform 5 to 10 welds per minute,
depending on energy setting.
Controls — Provides energy adjustment control, and visual
and audio indication of weld charge cycle completioa
Power — From either 120 VAC 60 HZ lines or self-charging
internal battery. 220 VAC 50 HZ option.
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CONTROLS, INDICATORS AND OVERLOAD
PROTECTION

1. The power control knob:The power level available for
welding is set by the position of the front control knob. This
control also functions as the on/off switch The knob is calibrated
in Watt seconds or Joules. The maximum available power is
approximately 50 Watt seconds. The control actually regulates the
voltage to which the energy storage capacitor is charged The
stored energy is proportional to the square of the voltage, and the
voltage can be varied between 15V and 80 V. Increasing the
setting of the control knob will cause the capacitor to be charged
to the higher level. However, decreasing the setting will not reduce
the value already stored, so a welding cycle will always release an
energy pulse equal to the highest setting since last recent
discharge.
2+ Firing switch:When preparing to weld, press and ONLY press
this button to achieve the welding of thermocouple.
3. Incharge LED:When the internal circuitry has charged the
energy storage capacitor to the level set by the control knob, the
front panel LED and internal sounder are activated These inform
the operator that the unit is ready for another weld cycle. The
sounder also helps to conserve battery energy during portable
operation by reminding the operator that the welder had been left
on
4, Welding cable (with washer): Connects to carbon block or
magnetic iron. The cable Length: 1.5m, Diameter: 4mm (#6),
Voltage: 600V Temperature range: -50-105C.
5. Welding cable (with plier sleeve ): Connects to carbon block
or magnetic iron. The cable Length: 1.5m, Diameter: 4mm (#6),
Voltage: 600V Temperature range: -50-105C.
6+ Double phase AC power cord:A solid state circuit breaker
opens the low voltage AC/DC supply if excessive current is being
drawn. A XA fuse mounted on the internal circuit board is in series
with the AC power cord.
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SYNOPSIS AND REVIEW

Cut the wire to be welded to a sharp
point. This is particularly important
with the heavier wire sizes. For parallel
or pair welding, trim so that both wires
can be in simultaneous contact with the
base metal at time of firing.

Heavy wires can be welded singly to
metal base parts. Lighter wires can be
welded in pairs. Using a carbon block
allows free-standing bead type
junctions to be formed Squeeze pliers
firmly.

Set the energy level control to the
desired value. LED and sonic
indicators will alert operators when
storage capacitor has charged to this
level. Remember, when decreasing
energy setting, that unit will retain last
maximum  energy  level  since

discharge.

Maintain a respect for the high peak
power that can be released by this unit.
Do not operate it without eye
protection. Be sure that all users are
aware of its characteristics and have
been properly instructed. Careless
operation will provide poor results and
can be hazardous to the user.
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Application Notes...

The combination of operator ingenuity and HotSpot flexibility allows a
wide variety of welded junctions to be produced. Illustrated here are
some HotSpot fabrication techniques and results. They provide a
suggestion of the range of possibilities and are not a definitive set of

weld examples.

@ Free standing junctions are produced by holding the paired wires in the
electrode pliers and touching them to the carbon block electrode, after
the HotSpot firing switch has been pushed and continues to be held
in. The following energy settings may be used as an initial guide.
However, they should be modified to suit the individual operator, wire
type, and desired result. #30 wire pairs,20 Watt seconds; #26,30 Watt
seconds; #24,40 watt seconds; #20,50 Watt seconds; #16,100 Watt
seconds; and #14 pairs, 200 Watt seconds.

@ Stripped wire pairs should be positioned in the plier electrode so that
each wire is contacted. Asymmetrical contact can produce a distorted
bead. Other factors, including wire material, contribute to bead
distortions. Multiple attempts with the same junction may help in

producing the desired shape.
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@Junctions which have a quick response and easily attach to plane
surfaces can be made by flattening the bead, after it is formed. The
Function of the bead is to create an identical thermal and electrical
environment at the wire ends. The thermocouple output is not meant to
be produced by the bead, a unique alloy peculiar to that particular
junction, but by the temperature gradient along the wire themselves.
Therefore, the flattening should extend to the wires. For critical
applications, the resulting quick response couple should be compared
against an unmodified bead, since cold working during the'flattening may
effect the calibration. Unacceptable differences can be mitigated by
annealing or heat cycling.

@The HotSpot is very useful for welding thermocouples directly to
metal items which will be monitored or to brackets, nuts, bolts, clamps,
etc., which are assembled to such items. Best control and attachment is
obtained if free standing junctions are first made, and then touched down
to the metal surface (attached to the other welder wire) while the firing
button is depressed. Where positioning is critical, the junction can be
held with some slight pressure against the metal base, and then the firing
button pushed. Neither approach is useful when the wires are finer than
#26 or #28 since they will not support the pressure needed to keep them
in contact with the base material during the welding period.
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@ \\elding to materials like aluminum, copper, white metal, and brass
that have low melting temperatures and are easily oxidized, can be
facilitated by flushing the welding spot with nitrogen, argon, helium,
carbon dioxide or some similar protective gas. Also, attachment is
improved if the wire is gently "smacked" into the surface after the firing
button is depressed.

@ Different physical results will be obtained if the wires are twisted, or
one wrapped around the other. For "T" type junctions, the copper can be
given a turn around the constantan to keep it from melting back too
rapidly from the arc area. Start with the constantan extended beyond the
copper ring a short distance. For welding type "T" to a copper base, first
weld the constantan wire to the base. Then cut off the wire flush with the
surface, and weld a pre-formed junction over the resulting constantan
pad. Wires can be welded to difficult bases by first passing them through
a short stub tube of similar material, and then welding the assembly to
the base.

@ Fine wire thermocouples can be protected by first passing them
through a thin stainless tube and welding the end closed in a grounded
junction configuration. The HotSpot is capable of making needle probes,
using .60" or .90" O.D. tubes. Expectedly, larger tubes whose ends have
been swaged to a smaller diameter for a short distance can be similarly
closed. To protect a simple surface junction, the HotSpot Expansion Kit
includes a utility cement useful to temperatures exceeding 4000 F. This
provides stress protection and some thermal insulation at the
thermocouple attachment point. If unsuccessful in any operation, call

for help.
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CAUTION

After each discharge, the HotSpot | automatically recharges.
An internal delay of a few seconds between the time the
discharge button is pushed and the start of the recharge cycle
allows the storage capacitors to discharge completely and the
output SCR switches to open (unlatch). A red LED indicator
comes on during the charging cycle.

Some welding conditions (like a dirty contract) extend the
discharge cycle. If the discharge interval is too long, the
charge/discharge cycle can overlap and the internal charging
circuitry may be damaged.

® THE RED CHARGING INDICATOR SHOULD
NEVER BE ON FOR MORE THAN 10 SECONDS
OR DAMAGE MAY RESULT.

® THE PLIERS CIRCUIT SHOULD BE OPENED
AFTER EACH DISCHARGE TO ASSURE THE
OUTPUT CIRCUIT IS OPEN.

® HIGH RESISTANCE DISCHARGE PATHS WHICH
EXTEND THE DISCHARGE INTERVAL SHOULD
BE AVOIDED.
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Guarantee Clause

1 The length of warranty will last 1 year after the installation.
In the warranty period, when it is normally operated according to
the operational manual, attached note , in case of failure, our
company will be responsible for its maintenance or repair free of
charge.
2. Our company is not responsible for any direct or indirect damage
caused by the failure of our machine or using our machine.
3. The following repair cases will be charged in the warranty
period:
®  Fault or damage caused by the improper operation, poor
repair or change.
Repair and replacement for the wearing parts.
Fault or damage caused by unintentional drop during the
transportation or movement.
®  Fault or damage caused by the earthquake, fire, wind, flood,
thunder and other natural disasters; or caused by the
external factors such as abnormal voltage.
4. Repair cases beyond the length of warranty
If the machine can perform normally after the repair, we will
charge for the repair according to the user’s requirement.
5. After-sales service
Any repair requirement, components purchase and other unclear
points, please consult the suppliers. During the repair, please
inform the following information including name, model,
manufacture number, problem as well as the supplier’s name.
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