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6 Claims. (Cl. 339-263) 

Our invention relates to improved mounting means for 
carbon electrodes or graphite electrodes of the type used 
in ovens heated by an electrical arc and, more particu 
larly, to nipple connections for such electrodes. 

Experience has shown that such nipple connections 
frequently give rise to breakdowns. When the nipple 
connection becomes loose the nipples are liable to be 
overheated as, in such event, they must conduct the en 
tire current, whereas in normal operation the nipples only 
carry a portion or about thirty percent of the current, 
provided that the end faces of the electrodes and the co 
operating end faces of the conductors are held by the 
nipple in perfect contact with a satisfactory pressure en 
gagement. The overheating of the nipple is liable to 
cause breakage of the same so that the electrodes will 
come apart. This, however, has disastrous consequences 
for the operation of the oven. The least that is liable 
to happen is a restriction of the electrode conductor 
owing to increased oxidation of the electrode material, 
such restriction involving a permanent risk of breakage 
and increasing the rate of consumption of the electrodes. 
Where conical nipples are employed which may be 

tightened in a particularly simple manner by a turn of 
about two revolutions only, the nipples are particularly 
liable to become loose and to consequently come off. 
A cause for the nipples becoming loose may be either 

the mounting of the electrodes by unskilled laborers or 
vibration of the oven. To safeguard the connection es 
tablished by the nipples, it has been proposed heretofore 
to insert pins of carbon or graphite at the point of con 
nection either into the end faces of the electrodes or at a 
certain distance therefrom through the nipple boxes up 
to a bore of the nipple so that relative rotation cannot 
be effected. 
Apart from the additional cost of labor the nipple box 

is weakened by such arrangement, since caloric stresses 
may cause cracks that originate in the bore. Moreover, 
experience has shown that such securing pins cannot 
prevent the co-operating end faces from being slightly 
spaced thus causing overheating of the nipples as pre 
viously explained. 
The type of thread most frequently used on an inter 

national scale for graphite electrodes, is the so-called 
trapezoidal thread, which has a constant diameter, but 
which for conical nipples is modified to constitute a trap 
ezoidal thread having a diameter that varies as the 
conical cross section varies. With this type of thread the 
machining used heretofore resulted in smooth surfaces. 
Because of the lubricating properties of the graphite the 
smooth surfaces will easily slide upon each other, par 
ticularly where the oven is subject to powerful vibrations, 
thus causing the nipple connection to become loose. 
One feature of the present invention is electrodes of 

carbon or of graphite in which the current-conducting 
co-operating surfaces of the threads of the nipples and 
of the electrodes have a structure reducing the tendency 
of the thread to become loose and reducing the transi 
tional electrical resistance at the same time. 

i) 

20 

25 

30 

35 

45 

50 

55 

60 

65 

70 

- 2,867,786 

Patented Jan. 6, 1959 

2 
According to another feature of the invention the 

threads of the nipples and electrodes are profiled. Expe 
rience has shown that such profiled surfaces will inter 
lock in such a manner as to prevent accidental relative displacement. 
The thread surfaces may be profiled in any suitable 

manner. Thus, according to a further feature of the 
invention said surfaces may be e. g. roughened, toothed, 
undulated or corrugated. 

According to still another feature of the invention the 
end faces of the nipples and the electrodes respectively 
engaging each other may also be treated in a similar 
manner as stated for the co-operating surfaces of the 
threads. 

It is a particular advantage of our invention that it 
can be applied to existing types of threads that conform 
to international standards, and that when the novel 
method is applied to a nipple connection it does not re 
quire additional steps of assembly and does not result in 
additional cost. 

In the accompanying drawing, 
Fig. 1 represents a fragmentary longitudinal section 

of a cylindrical nipple and illustrates the normal type of 
thread, 

Fig. 2 is a fragmentary longitudinal section of a 
cylindrical nipple produced in accordance with the 
present invention, 

Fig. 3 corresponds to Fig. 1 but shows the normal 
thread of a conical nipple, 

Fig. 4 corresponds to Fig. 2 but shows the thread of a 
conical nipple treated in accordance with the present 
invention, 

Fig. 5 is a fragmentary perspective view of a cylin 
drical nipple having normal threads, and 

Fig. 6 is likewise a fragmentary perspective view of a 
cylindrical threaded nipple but having threads formed in 
accordance with the present invention. 

Figs. 7-9 are fragmentary, sectional, perspective views 
of electrodes adapted to co-operate with nipples accord 
ing to Figs. 1-6, said figures showing three different kinds 
of profiled thread surfaces. 

Figs. 1 and 3 illustrate a normal type of thread of a 
cylindrical nipple and of a conical nipple respectively 
which may be, according to the invention, modified by 
having the current-conducting co-operating Surfaces a of 
the threads of the nipples profiled by roughening, as 
illustrated in Figs. 2 and 4 respectively. Such roughen 
ing may be made by treating the respective surfaces with 
sand jets or jets of silicon carbide. 

Fig. 7 shows an electrode b having its thread faces c 
roughened. Of course, the co-operating surfaces of the 
nipple and the electrode may be profiled in any other 
suitable way, e. g. said co-operating Surfaces may be 
provided with teeth, as shown on thread faces d of the 
electrode shown in Fig. 8 of the drawing. 
According to another modification the co-operating 

surfaces may be undulated in the manner shown in Fig. 6 
of the drawing respectively or corrugated as shown in 
the embodiment of the electrode shown in Fig. 9 of the 
drawing. 

This embodiment differs from that shown in Fig. 6 in 
that the corrugated grooves of the threads e are annular 
while in the embodiment according to Fig. 6 these grooves 
extend radially. 
Of course the peripheral surfaces of the threads of the 

nipples as well as of the cooperating surfaces of the 
electrodes may be roughened in accordance with any one 
of the previously described embodiments. 

In addition to the surfaces of the threads of the 
nipples and of the electrodes, the meeting end faces of 
the nipples and the electrodes may be treated as shown in 
Figs. 7-9; an end face f being shown in Fig. 7 as rough 
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ened; an end face g being shown in Fig. 8 as toothed, 
and an end face h being shown in Fig. 9 as annularly 
corrugated. 
The corrugated surfaces may be produced by milling 

the normal surfaces with a rotary milling tool having a 
slightly eccentric mounting and thus producing rhythmi 
cal irregularity. 
When a normal nipple and electrode are screwed to 

gether, the smooth surfaces slide upon each other and 
are liable to become loose because of a lubricating effect 
peculiar to graphite, but when such surfaces are pro 
vided with corrugations of short wave length to form 
crests and recesses, these corrugations will interlock 
when the thread is tightened whereby a natural safe 
guard against loosening of the connection is attained. 

Another advantage of this method resides in the fact 
that it results in savings which offset any additional cost. 
By constructing the thread faces and the end faces in 
accordance with the present invention the electrode con 
nection is not only secured against accidental loosening, 
but will also result in a considerable reduction of the 
transitional electrical resistance by increasing the 
contact-surface area and the contact pressure, whereby 
current losses are reduced and an unnecessary heating of 
the electrical conductors and the consequent oxidation is 
avoided. 
We claim: 
1. A nipple connection for electrodes of carbon or 

graphite comprising threads with current-conducting co 
operating surfaces for the nipples and the end faces of 
the electrodes, and means formed integral with the sur 
faces before assembly of the nipples and electrodes to 
reduce the tendency of the thread becoming loose and 
to reduce the electrical resistance therebetween to a 
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value below that of smooth-surface electrode threads and 
end faces of corresponding size. 

2. A nipple connection for electrodes according to 
claim 1, in which the surfaces are undulated. 

3. A nipple connection for electrodes according to 
claim 1, in which the surfaces are tooth-shaped in cross 
section. 

4. A nipple connection for electrodes according to 
claim 1, in which the surfaces are corrugated. 

5. A nipple connection for electrodes according to 
claim 1, in which the surfaces are roughened. 

6. A screw-threaded connection for carbon and 
graphite electrodes comprising a threaded member hav 
ing the contacting surface faces thereof mechanically 
roughened to provide a locking between the threaded con 
nection and to form current-conducting and co-operating 
surfaces that reduce the electrical resistance therebetween 
to a value below that of Smooth-Surface electrodes of 
corresponding size. 
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