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i Claim, (CL 206—384)

This invention relates to a pitch cartridge for a joint
between sections of an electric furnace elecirode and has
for an object to provide a cartridge for an improved
joint of this class which is easier to make and assemble
and has less danger of the pitch melting prematurely.

After the invention of Patent No. 2,510,230, it was
discovered that a joint less in danger of nippie rupture
could be provided by the provision of a piich reserveir
opening onto the end face of an electrode section so that
when the pitch melted, it fiowed into the pores and crev-
ices and bonded the contacting end faces, thus trans-
mitting much of the flexural stresses between the elec-
trode sections directly without having to have them pass
largely through the ninple. The clearance spaces arcund
the nipple threads wers substantially free of any pitch
thereby enabling the nipple to slide or tilt slightly with
respect to the elecirode sections under flexure. A later
imprevement sought the same freedom frem fexure in
the nipple with satisfactory electrical conductivity in the
end face contact by eliminating the pitch reserveir in the
end face and transferring it to each end of the nipple
with only about 10% io 25% of the thread clearance
space volume being filled with pitch.

According to this invention, by the use of a pitch car-
tridge to be described, a satisfactory electrode joint has
been developed which possesses the advantages of a nip-
vle that does not have to transmit a major portion of
flexural stresses between elecirede sections, has satisfac-
tory electrical conductivity, adequaie tighiness to pre-
vent an electrede section coming unscrewed with respect
to the nipple, foolproofness whereby it is immaterial
which end of a section and nipple is at the top or bot-
tom, requires less pitch or other thermal setting bonding
material, is one in which it is simpler and easier to form
the pitch reservoir and install the pitch therein, and this
joint is constructed to reduce the danger of the pitch
fiowing out of the reservoir prematurely and before the
joint has been fully formed.

Specifically the nipple is provided adjacent each end
with a diametral or radial recess into which the pitch or
other thermal setiing binder is inserted. The pitch is
preshaped into the form of a stick of a size to be easily
inserted in the recesses adjacent each end of the nipple,
and the pitch is surrounded by a thermal insulating
wrapper which delays the time required for the pitch to
melt to an amount such that when the pitch cartridge
is inserted in a mipple heated to a temperature above the
raelting point of the pitch, there will be ample time for
the jcint to be fully assembled after the last stick of
pitch has been inserted. Upon heating, the piich melis
and flows into only about 10% of the thread clearance
volume and adjacent each end of the nipple.

Referring to the drawing:

Fig. 1 is a longitudinal section through an electrode
joint embodying this invention;

Fig. 2 is a longitudinal section of a modified construc-
tion;
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Fig. 3 is an enlarged detail of the area shown within
the circle designated 3 in Fig. 1; and

Fig. 4 is a perspective showing the piich cartridge.

The furnace electrode joint in Fig. 1 comprises the
lower electrode section 10, the upper electrode section
11 and the nipple 12 in threaded engagement with each
section holding their end faces in mechanical and elec-
trical contact as shown at 13. A diameiral recess 14 is
bored into the upper portion of the nipple 12 and a simi-
lar recess 15 adjacent the lower end of the nippie is also
cut. Within each reservoir or recess is a preformed car-
tridge 16 of pitch having a melting temperature between
about 75° C. and 200° C. .As.is well known in the art,
the pitch in this cartridge melts on heating. It flows out
of its diametral recess into the clearance spaces indicated
in Fig. 3, where on further heating, it carbonizes and
bonds the nipple to the electrode section against the sec-
tions coming unscrewed in use. In the present instance
the quantity of pitch, however, is insufficient to fill all
such clearance spaces and only about 10% to 20% of
the volume of such clearance spaces is supplied with this
pitch and the pitch is located adjacent the ends of the
nipple after it has become set. In this way the joint is
not so stiff but permits a slight tilting or sliding of the
nipple with respect to each section in order that flexural
stresses may not in large measure have to be borne by
the nipple because the joint is usually of less strength to
withstand such siresses than are the electrode sections.

The preformed cartridge of pitch has a wrapper of
thermal insulating material around it as shown in Figs.
3 and 4. Around the outside of the cartridge is a layer
of aluminum foil 17 to reflect radiant heat from the nip-
ple from peneirating the cartridge and melting the pitch
prematurely. Between the pitch 192 and the foil 17 is a
layer of fibrous insulating material 18 to delay conduc-
tion of heat from the nipple to the pitch. In this case
the fibrous material 18 is consiituted by about 14 layers
of kraft paper in a cartridge for a 20 inch diameter elec-
trode. The effect of this wrapping is to delay the melt-
ing of the pitch 19 as much as one to six minutes before
it flows into the helical clearance spaces 28.

In Fig. 2, wherein is represented a furnace elecirode
joint comprising a lower electrode section 10a, an upper
electrode section 11g, and a connecting nipple 124 in
threaded engagement therewith, holding the sections in
electric and mechanical contacti as shown at 13g, the
pitch recesses i4a and 15g are radial and the pitch car-
tridge 16a is of shorter length than is the cartridge in
Fig. 1 for the same size electrode and nipple. No large
number of radial cartridges will be needed because the
clearance space to be filled is smail.

Instead of a conductive cementitious binding material
like pitch, it has been found that a non-conductive ce-
mentitious binder may also be used in place of the pitch,
but preferably such a binder shouid be thermal setting.
Examples of non-conductive binders include water glass
and Saureisen cement. .

The cartridge recesses in the nipple are drilled adja-
cent the top and bottom without having to invert or
change the position of the nipple.

In locations where the electrode sections must be con-
nected close to the top of the furnace due tc the absence
of headroom or because a long electrode slip cannot be
tolerated within the furnace, it has been found that the
thermally insulated pifch cartridge of this invention is
especially needed. In those installations where large
headrcom above the furnace is available, the electrode
ection may be connected far enough away from the fur-
nace roof for the thermally insulated pitch cartridge to
be unnecessary. Where the headroom is not large, a car-
tridge is placed. intc one end of the nipple before the
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nipple is threaded -into.the heated lower section. .. The
nipple is then screwed into that lower section for half its
~length. - Hours later a pitch cartridge is placed into the
upper recess 14-of the nipple just before the upper elec-
trode. section is to.be secured in place. The threading
of each electrode section onto its nipple should take not
over ‘a.minute and the delay occasioned by the thermal
insulation around -the pitch is adequate to.prevent the
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‘pitch from melting prematurely and preventing carbon .

to carbon contact. - Another way in which the joint is
made is to _have the nipple with one: cariridge inserted
into a cold electrode section.with the section arranged
horizontally, then when a section is moved to a vertical
‘position: a pitch cartridge is- placed in the lower end of
the nipple just before that nipple is threaded mto the hot
“lower electrode section.

--Among the advantages of this invention may be -mexn-
_tioned the fact that a suifable -electrode joint has been
provxded ‘which is simple and: less .costly than have been
the prior art joints. A delay of one to six:minutes af-
fords protection against premature melting of the pitch
before the parts of -the joints are fully assembled. The
‘nipple and the electrode sections are both capable of
. being attached with either end upward, thus providing a
foolproof joint, that is one in which the workman need
not be required to be sure that one end of the nipple or
of an electrode section is intended to be at the botiom
of the joint. | As compared with the joint of prior patent
construction 2,510,230, the present- joint is free of the
disadvantage of having considerable nipple breakage due
to the joint being too stiff. As compared with the elec-
~trode joint in the -prior application of H. V. Johnson,
Serial No. 300,243, filed July 22, 1952, now abandoned,
the . ]omt of the present invention is more nearly fool-
_proof since either end of either the nipple or the elec-
trode section may be placed uppermost or lowermost, but
“it makes no difference which. ‘As compared to that same
prior construction, the joint of this invention is shghLy
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more conductive for an elecirode of the same size due .

to the fact that no porﬁon of a méeting of end faces of
either electrode “sectionin this invention is' prevented
from having any good contact with the other or contigu-
" ous meeting end face.  In that prior mentioned applica-

tion, Serial No. 300, 243 a minor portion of the meeting.. -
45

end faces of one or both electrode sections was eliminated
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from. affording good contact by the fact that a pitch;

reservoir was formed within that end face. As com-
pared with the joint in the prior application of Johrson,
et al. Serial No. 379,566, filed September 11, 1953 for
Furnace Electrode Joint, the construction -of the present
invention requires less pitch _-because not so-much  pitch

has to remain in the pitch reservoir as is the case in that -
last mentioned application- if it is to be considered capa-

ble of comparable foolproofness In that prior construc-

-tion the pitch reservoirs were ax1ally disposed and almost

half of the pitch in that reservoir was not usable.. The
drilling of the holes for-the pitch in said aforementioned

application was more difficult because the mpple had to
be turned over after havmg one pitch reservoir -drilled, .

in ‘order. for the reservoir at the opposite end of the
nipple to be formed.

With a nipple 10.75 by 14 inches, the pltch reservoirs
16 and 164 were placed about one and a half inches from
each end. ' The quantity of pitch found desirable is in

the range of .02 to 11 of a pound for thls foregoing

nipple size.

This application is a"division of apphcatlon Senal'

No. 461,714, filed October 12, 1954, now Patent- No:
2,735,705, granted February 21, 1956.

What is claimed is:

A generally elongated, substantially - cylindrical car-
tridge of pitch adapted to be inserted into a nipple of a
furnace electrode joint wherein temperatures well above

the melting point of said pitch are encountered, said

pitch having a melting temperature between about 75°

C. and 200° C., said cartridge being provided with a~

fibrous, thermally insulating jacket to -defer the time of

melting said pitch for over.a minute, despite the fact: -

that said nipple is at a temperature ‘above .the ‘melting
point of said pitch, said jacket being consumable at a
temperature well above that at which said pitch -melts
and having an outer wrapping of heat-reflective f011

_ References Cited in the file of this patent

UNITED STATES PATENTS
2,348,622 Heilman —___.._________ May 9, 1944
'~ FOREIGN PATENTS
63,481  France —eocemcemeoioeo Apr. 13,1955 -

=l




