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(571 ABSTRACT

A consumable cathode plasma arc torch for working
metals with a water-stabilized plasma arc in which a
tubular nozzle is mounted in co-axial relationship to
the cathode with the lower lateral surface thereof in
coplanar relationship with an upper lateral surface of
one of two tandenly mounted arc forming nozzles.
This relationship increases the reliability and effi-
ciency of the plasma arc torch by decreasing the possi-
bility of cooling liquid getting into the arc-forming
nozzies and by .decreasing the distance between the
lower end of the cathode and the inner arc-forming
nozzle.
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1
PLASMATRON

The present invention relates to an improvement in
plasmatrons and, more particularly, in the plasmatrons
used for working metals with a water-stabilized plasma
arc, and can be utilized for cutting, welding, depositing
of metals and dressing of the finished articles.

Widely known in the art are various types of plasma-
trons with a water-stabilized arc. Such plasmatrons
have a consumable cylindrical cathode whose active
-section extends inside the tubular nozzle communicat-
ing with a cooling liquid supply chamber. The liquid
supply channels ensure tangential delivery of the water
into the chamber and tubular nozzle.

‘The inner and other nozzles are installed in tandem
before the active end of the cathode.

A chamber formed between the walls of these nozzles
serves for the delivery of water which stablizes the
plasma arc. ,

The tubular nozzle is arranged so that the surface of
its lower.end is somewhat higher than the end of the
inner nozzle facing the cathode. In such a relative ar-
rangement of the nozzles a part of the cooling water
passes in'a turbulent flow through the tubular nozzle
and enters the inner nozzle and then the water collec-
tor. However, part of the cooling water gets into the.or-
ifices of the arc-forming nozzles which cools down the
arc and impairs the stability of its burning. Besides,
such an arrangement of the nozzles increases the dis-
tance between the working end of the cathode and the
inner arc-forming nozzle, thereby reducing the efficient
length of the plasma flame. All these factors reduce the
reliability and efficiency of the plasmatron

An object of the present invention lies in improving
the reliability and efficiency of the plasmatron.

The invention aims at arranging the tubular.and arc-
forming nozzles in such a manner as to ‘decrease con-
siderably the possibility of the cooling liquid getting
into the orifices of the arc-forming nozzles and to pro-
vide conditions for decreasing the distance between the
lower end of the cathode and the inner arc formmg
nozzle.

This aim is achieved by prov1dmg a plasmatron for
workmg metals. with a water-stabilized plasma arc com-
prising a cathode, a tubular nozzle and two arc-forming
nozzles, the inner and outer ones, in which, according
to the invention, the section of the tubular nozzle fac-
ing the inner nozzle is located in the space of the latter.

The end of the tubular ‘nozzle can be installed flush
with the surface of the end of the inner nozzle which
faces the end of the cathode or enters the inner nozzle.

Now the invention will be described in detail by way
of examples with reference to the accompanying draw-
ings in which:

FIG. 1 illustrates a part of the plasmatron wherein the
tubular nozzle is installed flush with the surface of the
inner nozzle facing the end of the cathode;

FIG. 2 is another relative arrangement of the inner
and tubular nozzles;

FIG. 3 is a section takes along line I of FIG. 1.

In the metal-cutting plasmatron a consumable graph-
ite cathode 1 is installed in a body 2 whose wall is pro-
vided with a tangential channel 3 for the delivery of
cooling liquid, e.g. water, into a chamber 4 formed by
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the wall of the body 2 and cathode.1. Closely adjoining
this chamber 4 is a tubular nozzle 5 whose space com-
municates with said chamber 4. The active section of
the cathode 1 passes through this nozzle.

The tubular nozzle 5 has a rounded section at the
point where the inner wall merges into the end portion.

Mounted in tandem, one after the other, before the
end of the cathode, are two arc-forming nozzles 6 and
7, inner and outer ones, respectively. These nozzles de-
liver water which stabilizes the plasma arc.

Between these nozzles there is d chamber 8 closed at
the sides by the projections of a part 9 which strength-
ens the arc-forming nozzles and is fastened to the body
1. The walls of the part 9 are provided with tangential
channels 10 (see also FIG. 3) through which stabilizing
water is delivered into the chamber at a pressure of 1
-2 atm.

The section of the tubular nozzle 5§ facing the inner
nozzle 6 should be within the space of the latter.

As can be seen in FIG. 1, the end of the nozzle 5 is

. installed flush with the outer surface of the inner noz-
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zle. A circular gap 11 formed by such an installation
communicates the nozzle 6 with the water collector,
the water from which is discharged outside through a
channel 13.

The tubular nozzle 5 can be installed with its end en-
tering the nozzle 6 (as shown in FIG. 2).

In this case the cooling liquid-is also discharged
through the circular gap 11. The size of this gap de-
pends on the velocity of the cooling liquid flowing out
of the tubular nozzle § and ranges from 2 to S mm to
obtain the best results when the ‘water is delivered at a
pressure of 3 to 4 atm.

The plasmatron functions as follows.

The chambers 4 and 8 are filled with stabilizing and
cooling liquids, respectively. Then an arc is excited be-
tween the cathode 1 and a work (not shown in the
drawings) by any known method.

The cooling water delivered tangentially into the
chamber 4 forms a turbulent stream washing the elec-
trode 1 for cooling it. Acted upon by the centrifugal
forces, the water spreads over the shaped part of the
tubular nozzle 5, passes into the ‘circular gap 11 and

. into the water collector 12 it is discharged outside.

The water stabilizing the plasma arc is delivered tan-
gentially into the chamber 8, is swirled there and passes
in the form of a thin film through the orifices of the
nozzles -6 and 7. Part of this water turns into steam
which, dissociating and ionizing, contributes to the for-

- mation of plasma.

60

The present arrangement of the tubular and inner
nozzles makes it possible to locate the cathode consid-
erably nearer to the arc-forming nozzles which in-
creases the effective length of the plasma flame.

What we claim is:

1. A plasmatron for working metals with a water-
stabilized plasma arc, comprising a consumable cath-.
ode; two arc-forming nozzles, a first one of said nozzles
axially inside the plasmatron being positioned in front
of the consumable end of said cathode and a second of
said nozzles being spaced downstream of the first, adja-

" cent the axial end of the plasmatron; means for deliver-

ing water intermediate said nozzles to stabilize the
plasma arc; and a tubular nozzle surrounding said con-
sumable end and having a laterally extending channel
co-axial with said consumable end for tangential deliv-
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ery into it of a cooling liquid, said tubular nozzle having
a lower end surface thereof being in at least axially co-
planar relationship with an upper lateral surface plane
of the first one of said arc-forming nozzles so as to form
an annular passageway therebetween for egress of said
plasma arc-stabilizing water.

2. A plasmatron according to claim 1 wherein said
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lower end surface of the tubular nozzle terminates so
asto be coplanar with the upper lateral surface of said
first arc-forming nozzle.

3. A plasmatron according to claim 1 wherein said
lower end surface of the tubular nozzle extends into

said first arc-forming nozzle.
* ok * * ok
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