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ABSTRACT OF THE DISCLOSURE

An electrode with- first and second end portions of
a smaller size than an intermediate portion therebetween
and preferably comprised of an integral carbon member
which may or may not bé copper coated. The first end
portion has an opening therein and the second end portion
has an extension adapted to fit within an opening in
another electrode.. An annular joint member has a first
end which fits on and around the first.end portion and

has an outer dimension the same size as the intermediate .

portion of the electrode. The joint member has a second
end which is adapted to fit on and around the second end
portion of another electrode and also has an outer dimen-
sion the same size as the intermediate portion of the
electrode. The electrode joint is made by the interconnec-
tion of the hereinabove described first end portion of one
electrode with the second end portion of another elec-
trode by use of the corresponding opening and extension
and the annular joint member, The annular joint mem-
ber may be continuous or may be split by a generally
axially extending slot as disclosed.

An object of the invention is to provide an electrode
joint which is the same size as the adjacent electrodes
whereby an electrode chuck may accommodate the joint
as conveniently as the electrode proper.

Another object of the present invention is to provide
an electrode joint which has very good electrical
conductivity.

Another object of the present invention is to provide
an electrode joint which is structurally very strong.

Another object of the present invention is to provide
a joint member which has a spring effect at each axial
end which effects are substantially independent of each
other.

Another object of the present invention is to provide
an electrode and electrode joint which is susceptible of
conveniently being mass produced.

Other objects and a fuller understanding of this inven-
tion may be had by referring to the following description
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and claims, taken in conjunction with the accompanying -

drawings, in ‘which:

FIG. 1 is a view of -two of the electrodes of the present
invention before their connection to produce the electrode
joint;

FIG. 2 is an enlarged view partially in section of the
joint produced between the two electrodes shown in
FIG. 1, . - .

FIG. 3 is a view taken generally along the line 3—3 of
FIG. 2; :

FIG. 4 is a view of a modified reinforcing joint mem-
ber from that shown in FIGS. 1 and 2;

FIG. 5 is a view taken generally along the line 5—5 of
FIG. 4;

FIG. 6 is a still further modified form of the reinforcing
joint member; o

FIG. 7 is a view taken generally along the line 7—7 of
FIG. 6; and . o

FIG. 8 is an elevational view in section of an electrode
joint comstructed in accordance with the teachings of the
present invention but wherein the -electrodes are not
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provided with the copper. coating on the intermediate
portions.

The two electrodes which have been illustrated in
FIG. 1 have been indicated by the reference numerals
20 and 22 and it will be understood that these two elec-
trodes are identical in construction. Since they are iden-
tical in their construction, the same reference numerals
will be utilized in identifying the parts thereof. Each of
the electrodes comprises an elongated integral cylindrical
carbon member which has first and second end portions
25 and 26 respectively, and an intermediate portion 27
which extends therebetween. As will be seen in the
enlarged view of FIG. 2, each intermediate portion 27
is provided with a copper coating 30 thereon. It will
be seen from FIG. 2 that each of the first and second
end portions 25 and 26 of each electrode is reduced or is
smaller in diameter than the adjacent intermediate por-
tion thus defining a shoulder between the first end portion
and the adjacent intermediate -portion and between the
second end portion and the adjacent intermediate portion.

The first end portion 25 of each electrode is provided
with a counter bore 33 which extends axially thereinto
a given depth and as seen is of a given diameter. The
second end portion 26 of each electrode is provided with
a cylindrical extension 36 which is of a length correspond-
ing to the depth of the counter bore 33 and is of a
corresponding diameter.

A cylindrical metal reinforcing joint member 38 which
is provided with first and second end portions 40 and 41,
respectively, is provided and the outer diameter of the
member 38 substantially corresponds to the outer diam-
eter of the intermediate portion 27 of the electrodes.
The first end portion 40 of the joint member normally
is carried on and surrounds the first end portion of the
electrode. with -which it is associated prior to the con-
nection of two electrodes. The joint member 38 which
has been shown in FIGS. 1, 2 and 3 is a cylindrical
member which is completely continuous. in nature and
variations in this joint member are illustrated in FIGS. 4
through 7. The connection between the first end portion
of the joint member and the first end portion of the
electrode is a very snug fit and as noted the joint member
abuts the shoulder which is formed. between the first
end portion and the intermediate portion of the electrode.
This provides protection for the female part of the elec-
trode to keep the same from becoming :damaged during
shipment and other handling. The second end portion 41
of the joint member 38 has an inner diameter which is
of such a size that it will reside on and surround the
second end portion 26 .of another electrode to complete
the joint between the two electrodes as seen in FIG. 2.
As will be noted, FIG. 1 shows the two electrodes 20
and 22 separated and a joint member 38 is shown in
position on the first end portion of the electrode 20
whereas the cylindrical joint member which is to be
associated with electrode 22 has been shown prior to its
insertion onto the first end portion 25 of electrode 22.

The completed joint has been shown in FIG. 2 and cor-
responding elements have been numbered in the same
manner as in the discussion of FIG. 1. It will be seen in
the construction of the assembled joint  that the joint
provides a substantially continuous electrode and of a
diameter at the joint which is the same as the outside
diameter of the intermediate portions of the electrode.
The joint member is made of a metal having good elec-

_ trical conductivity and it will be seen that an excellent
- électrical connection is made between the mating male
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and female parts of the joint. It has been discovered that
highly advantageous electrical characteristics are obtained
in the joint of the present invention when the diameter of
the extension 36 indicated by the letter D is equal to

- or greater than the diameter of the intermediate portion
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indicated by the letter X divided by two. Also, L, the
length of the extension, should be equal to or greater
than D.

The present invention is, as suggested above, as highly
advantageous when using electrodes which are not copper
coated, or in other words, which are comprised solely of
an integral carbon member. This has been shown simply
for the sake of illustration by the view shown in FIG. 8.
It is completely understood that the joint is constructed
in exactly the same manner with the exception that the
copper coating is omitted from the electrodes which are
to be connected and the outside diameter of the reinforc-
ing joint member 62 is of the same outside diameter as the
largest diameter of the carbon members 60 and 61 so as
to provide a continuous electrode of the same diameter.

FIG. 4 illustrates a reinforcing joint member 44 of dif-
ferent construction from that shown in FIGS. 1, 2 and 3.
This joint member is provided with first and second end
portions 45 and 46 and a slot 47 extends between the
first and second end portions in a generally helical di-
rection. This joint member 44 is designed so that the
inside diameter is such that when it is pushed onto
either of the first and second end portions 25, 26, the
metal of the joint member will be forced to a very slightly
larger diameter, thus exerting a gripping effect upon the
end portion of the electrode with which it cooperates so
as to be reliably held thereon. The purpose of the helically
extending slot is to provide this spring or gripping effect
in each end portion and so that the two spring or gripping
effects will be essentially independent of each other. In
other words, the slight enlarging of one end will not
have the corresponding effect on the other end until it
is connected to the other electrode.

FIGS. 6 and 7 illustrate a still further modification of
the joint members hereinabove described. In this case a
joint member 50 has been shown which has first and
second end portions 51 and 52, respectively, and an
axially extended slot 54 extends from one end to the
other. A circumferentially extending slot 56 intersects
slot 54 so as to provide the spring or gripping effect in
each end of the joint member which effects are substan-
tially independent of each other.

The joint members 44 and 50 are used in the same way
as the joint member 38 and the completed joint with the
use of these memberss is identical to that shown in FIGS.
1, 2 and 3 with the exception that the slots are provided
in the joint members.

It will therefore be appreciated from a review of the
above that an electrode construction is provided which
results in a highly desirable and convenient joint between
two electrodes and the joint is further enhanced by the
convenient constructions of improved reinforcing joint
members shown in FIGS. 4 through 7. The dimensions
L and D vary for different X dimensions, for example
X dimensions of ¥4 inch and ¥ inch; however, it is pre-
ferred that the dimension M be constant for all sizes
and be at least about .187 inch. This is to provide a
minimum reinforcement on the female side of the joint.

Although this invention has been described in its pre-
ferred form with a certain degree of particularity, it is
understood that the present disclosure of the preferred
form has been made only by way of example and that
numerous changes in the details of construction and the
combination and arrangement of parts may be resorted to
without departing from the spirit and the scope of the in-
vention as hereinafter claimed.

What is claimed is:

1. An electrode including in combination an elongated
generally cylindrically shaped integral carbon member
having first and second end portions and an intermediate
portion therebetween, a copper coating over said inter-
mediate portion of said carbon member, said first and
second carbon end portions having a smaller diameter
than said copper coated intermediate portion, said first
carbon end portion having a counterbore therein, said

10

15

20

25

30

40

45

50

565

60

65

70

75

4

second carbon end portion having a reduced diameter
cylindrical axial extension of a length and diameter
corresponding to the depth and diameter respectively of
said counterbore, a cylindrical metal reinforcing joint
member having first and second end portions, said first
end portion of said joint member residing on and sur-
rounding said first carbon end portion and having an
outside diameter of substantially the same diameter as
said copper coating on said intermediate portion, said
second end portion of said joint member being of a
diameter to reside on and surround a second carbon end
portion of another electrode and having an outside di-
ameter of substantially the same diameter as said copper
coating on said intermediate portion.

2. An electrode as claimed in claim 1 wherein said
reinforcing joint member is split by a helically extending
slot.

3. An electrode as claimed in claim 1 wherein said
reinforcing joint member is split by an axially extending
slot and a circamferentially extending cross slot inter-
sects said axially extending slot.

4. An electrode including in combination an elon-
gated generally cylindrically shaped integral carbon mem-
ber having first and second end portions and an inter-
mediate portion therebetween, said first and second car-
bon end portions having a smaller diameter than said
intermediate portion, said first carbon end portion hav-
ing a counterbore therein, said second carbon end por-
tion having a cylindrical axial extension of a length and
diameter corresponding to the depth and diameter re-
spectively of said counterbore, a cylindrical metal rein-
forcing joint member having first and second end por-
tions, said first end portion of said joint member resid-
ing on and surrounding said first carbon end portion
and having an outside diameter of substantially the same
diameter as said intermediate portion, said second end
portion of said joint member being of a diameter to
reside on and surround a second carbon end portion of
another electrode and having an outside diameter of
substantially the same diameter as said intermediate
portion.

5. An electrode as claimed in claim 4 wherein said
reinforcing joint member is split by a helically extending
slot.

6. An electrode as claimed in claim 4 wherein said
reinforcing joint member is split by an axially extending
slot and a circumferentially extending cross slot intersects
said axially extending slot.

7. An electrode joint between opposite ends of first
and second electrodes each of which has first and sec-
ond end portions and an intermediate portion therebe-
tween, each said first and second electrodes comprising
an elongated integral cylindrical carbon member, a cop-
per coating on each said intermediate portion, each said
first and second end portions having a smaller diameter
than each said intermediate portion thereby defining a
shoulder between said first and second end portions and
said intermediate portion therebetween, said first end por-
tion of said first electrode having a counterbore extend-
ing axially thereinto of a given depth and diameter, said
second end portion of said second electrode having a
cylindrical extension thereon residing in said counterbore
and being of a corresponding diameter and the length of
said extension corresponding to said counterbore depth,
a cylindrical metal reinforcing joint member having first
and second end portions and having an outside diameter
substantially equal to the diameter of said intermediate
portions of said electrodes, said first end portion of said
joint member residing on and surrounding said first end
portion of said first electrode and engaging said shoulder
between said first end portion of said first electrode and
the adjacent intermediate portion, said second end por-
tion of said joint member residing on and surrounding
said second end portion of said second electrode and en-
gaging said shoulder between said second end portion of
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said second electrode and the adjacent intermediate por-
tion.

8. An electrode joint as claimed in claim 7 wherein
said joint member is axially separated by a slot which
extends in a helical direction.

9. An electrode joint as claimed in claim 7 wherein
said joint member is axially separated by an axially ex-
tending slot and a circumferentially extending slot in-
tersects said axially extending slot at an intermediate
portion of said joint member.
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