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This invention relates to a compound resistance
system or unlt, more particularly, for use In ex-
vess voltage clrcuits,

For varlous electrotechnical purposes, and,
more particularly, for excess voltage or overpres-
sure circults so called “compound” resistances are
used, consisting of a mixture of conductlve or
semi-conductive and insulating substances, in the
form of rods, discs, cylinders or plates. The data
of the resistance, such as, its electric conduc-
tivity, heat conductivity, its dependence or In-
dependence from the working voltage and from
changes of temperature are determined by the
composltion of the mixture.

It Is very difficult to make large integral bodies,
such as, discs, of a perfectly homogeneous mix-
ture whose electric resigtance is absolutely uni-
form over the whole cross section of the body.
Therefore, in view of the high electrical stresses
to which the compound resistances are subjected
nowadays as they are tested or in practlcal serv-
ice, 1t occurs in some instances that the heat
produced in the resistance 1s not uniformly dis-
tributed over 1ts cross section, owing to a non-
homogeneous structure of the resistance and con-
sequent non-uniform distribution of the electric
load over the cross section, whereby electric punc-
ture may result.

It is an object of the present Invention to avoid
such non-uniformity in the resistance.

With this and further objects in view, as may
become apparent from the within disclosures, the
invention consists not only in the structures here-
in pointed out and illustrated by the drawings,
but Includes further structures coming within
the scope of what herelnafter may be claimed.

‘The character of the invention, however, may
he best understood by refercnce to certaln of its
structural forms, as illustrated by the accom-
panying drawings in which:—

Fig. 1 Is a side elevation of & resistance sys-
tem having the invention applied thereto.

Fig. 2 Is a plan view of Fig. 1.

Fig. 3 i1s a side elevation of 8 modification.

Fig. 4 Is a plan view of this modification.

PFig. 5 is an axial section of a further modi-
flcation.

Fig. 6 is a plan vlew of Fig. 5.

Fig. 7 1s a side elevation of still another mod-
ification and

Fig. 8 is a plan view of Flg. 7.

Similar reference numerals denote sitnilar parts
in the different views.

According to the invention, the resistance unit
is bullt up of a plurality of individual elements
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and the individual resistance elements are accu-
rately measured electrically and mutually adjust-
ed before they are assembled, in order to ensure
a uniform loading of all elements, making up
together the total cross section of the combined
resistance unit.

Referring now to the drawings in greater de-
tail, and first to Figs. 1 and 2, it will be seen that
a plurality of rod shaped resistance elements |
are combined to a bundle of hexagonal c¢ross
section, with end plates 2 and 3 effecting the elec-
tric connection.

It is also contemplated, within the purview of
this invention, that resistance elements of dif-
ferent specific resistance and different voltage
characteristics may be combined to attain spe-
cial effects, such as, a valve effect, which Is of
special importance where the resistance is to be
used for carrying off, or leakage, or arrester pur-
poses. For example, as shown in Figs. 3 and 4,
& central, cylindrical resistance element 4 may
be surrounded by sector-shaped elements 5 and
the central element 4 may have a higher resist-
ance and its resistance may show a greater change
with the voltage than that of elements §, where-
by this central element 4 will practically oper-
ate ohly when very high overpressures are oc-
cwring which cannot be absorbed by the sector
elements 5.

It 1s also contemplated, moreover, that the re-
sistance elements may be enclosed in an insu-
lating casing of ceramic materials, artificial resin
or the like, in which suitable recesses are pro-
vided for the resistance elements. A resistance
unit of this type is {llustrated in Figs. 5 and 6, in
which resistance elements 8 are enclosed in a
cylindrical cover T with end plates 6 and 9, and
connected to any suitable terminals (not shown)
by means of contact plates 10,

Figs. 7 and 8 {llustrate an arrangement in
which rod-shaped resistance elements 11 having
thickened end collars or contact caps 12 are con-
nected by wires 13 to a terminal 14.

It will be appreciated that my novel type of
resistance offers very important advantages over
the known types of compound resistances. The
load may be increased considerably owlng to the
full participation of the total cross sectlon of
the combined reslstance in the conduction of
the current. Owing to the augmentation of the
total surface of the combined resistance the
cooling conditions are substantially improved.
The heat developed hy frequent loading of the
resistance ls immediately radiated so that punc-
tures due to high temperature may be avoided.
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It will be noted that the increase of the fotal
surface of the reslstance is partlcularly useful
where the resistance is to be used for high fre-
quency, in view of the skin effect becoming more
and more pronounced with increasing frequency.
As Is well known, stresses In Intervals of 0,001 to
0,02 seconds, with a frequency of 2 10¢ cs to
107 cs, are produced by the discharge of atmos-
pheric disturbances and frequencies of 200 to
1000 cs are produced by inferruption of short-
circuits. ‘Therefore, my novel composite resist-
ance is very effickent for carrying off flash-over
or excess voltages.

Another advantage of my combined resistance
resldes in the fact that In case of extremely high
loads of the kind occurring in the discharge of
atmospheric disturbances the puncture is re-
stricted to one resistance element only while the
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remalning resistance elements are left unaffected
and the resistance unit remains intact.

Ii desired, the Interspaces between the single
resistance elements may be filled up by phenol-
formaldehyde condensation products of the type
known under the registered trade mark “Bake-
lite” or by gypsum, or by any other suitable solid,
lHquid or gaseous insulating material, and the ad-
jacents resistance elements may be interconnect-
ed in this manner.

‘The method and apparatus of the present Iin-
ventlon have been described in detail with ref-
erence to specific embodiments. It is to he un-
derstood, however, that the invention 1g not limn-
ited by such specific reference but is broader in
scope and capable of other embodiments than
those specifically described and illustrated in the
drawing.
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