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UNITED STATES

KARL XUHLMANN, OF BERLIN, "PANKOW, GERMAE;“ Y, AS
COMPANY, A CORPORATION

X

i

5

SIGNOR 7O GENERAL TLRC
OF NEW YoR

No. 888,241,

Appliqati{:n fied November 20, 1808,

To ol whom, it may concern.

Be it known thas I, Karc Buammann, o

subject of the Ewmperor of Germany, residing
‘&% Berlin, Pankow, Germany, have inventod

&N

teetive Devices, of which the following is &
gpecification.

The present invention has for its object the
protection of electric distribution systems
irom injurious exoess-potentials. Ulp to the
present time this has usually been done by
grounding the conduetor to be protectad, a
sparking section
such conditions the extent of the EXCess-po-
tential is determined by the length of the
spark-path. Since the bresking potential of
a-sparking seection however does not depend

-alone tipon the distance of its electrodes, but
also is affected by the temperature; the
smount of moisture contained i the air, the
radiation-and, in great measure, on the clean-
ness of the electrode surface, this arrange-
ment wis only possibls within wide limits,
The are passing when current passes had to
be extinguished by devices of a special nature.
Aeeording to this invention, the elestrodes
of the spariing section are movable toward
sch other under the mfluence of electro-
tatic forees, when excess-potential occurs,
by such an amount that an equsalization of
potential fakes place, whereupon they re-
turn to their original position, The device
may be made highly operative when arranged
50 that ab least one of the electrodes is stth-
ted to electrostatic repulsion by means of
fized or movable plate or the like, axranged
djacent o the, electrode and conductively
connacted thersto.
force acts upon the movable electrode and in
conférmity thereto, its respective positions
when without potential, at normal and at ex-
coss potential are farther apart than formerly,
and the distance of the slectrodes for normal
- potential is greater. This is extremely im-
portant. Im the first place, with a greater
electrode distance the unavoidable maccu-
racies of manufacture have proportionately
less influence and the adjustment is more ex-
-act.  In the second place, the are which is
formed is broken more rapidly and surely,
“ when the electrodes move farther apart after
equalization is effected. In the third place,
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¢, the devics Deing in the
i 2 shows the
1 potentisl, Fic. 3 shows
' the condition of excess poten-
tial, and at the moment of change of poten-
tial; Wigs. 4 and 5 show similar devices with

one of the plates arranged to be immovable,— -
i these as in the gther figuresof the drawing,
7 mar

the heavy n
edges; Tigs. 6, 7 and 8 illustrate medifics-
tions comprising two movable plates which
approach each other when the potential be-
comes excessive; Figs. ¢ and 10 show modi-
fications in which the spark gap is formed by
an arm rigidly connected, to the movably
plate; Fig. 11 flustrates two of the deviges
arranged for the protection of two condue-
tors of an elecirical system;. Hig. 12 shows
special means for rupturing the are; and Fig
13 shows means for creating an upward drs
sreing electrodes,

he conductor i to be protected
>8s-potentials is provided with g

@

nd - including the spark ga
en plates 2 and 3, and also in-

tance 4. The plate or elec-
formed of a thin strip of metal
about the upper edge and
ite a second similarly con-

: this pair of strips behaves
ruuch like the strips of the well known gold
leaf electroseope.  When line 1 is in the con~
dition of no-petential, the two plates Lie
close together as in Fig. 1, but when the
rlates become charged they mutuslly repel
and assume the position shown in Hig. 2. In
case of excess-potential on the line the plates
spread still farther as shown in Hig. 3 and the
abnormal charge jumps the gap te plate 3
and escapes to ground throuch resistancs 4.
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In the for
4 and B astrip 5is
By this means the d the other
strip 2 is grester. The movable strip may
consist of a Tigid frame covered » thin
metal foil in order to make it Hght andlessily
movable.  Aluminum may be used to ad-

Qul

vantage. Wigs. 4 and 5show a stop 6 for the
movable strip in conssguence of which it is

excited only by certain potentials. This i,
however, not so favorable with respect to the
breaking of the are as-if it could fall back as
far as the fixed strip 5. -

Though in the previously described pro-
tective devices the repulsive action of the
electric strips of the same size is almost ex-
clusively considered, the protective devices
shown i Figs. 6 and 7, refer to the attract-
ive effect of two strips of different potential,
the electrode 3 being formed as & larger mov-
able strip. By this means the power effect
is-specially strengthened and the change of
the electrode distance is inereased.

Jn the form shown in Tig. 8, the electrode 3
is subjected to an attractive as weil as a re-
pulsive action.
sult might readily be attained that the elec-
trode distance which is necessary in order to
protect the systexn of 6000 volis against an
sxcess-potential of 7500 volts is three times
as great as in the former excess potential
safety devices with horn-shaped electrodes,
or in other words in about 18 m.m. instead
of 6 m.m. The distances between the fixed

5 plates 5 and 7 was 30 m.m.

Fig. 9 shows a protective device in which a
fixed strip 8 and movable strip § are extend-
od beyond the axis of rotation. The power
is thereby increased, while the weight of the

‘movable strip 8 is more or less equalized. Tt

is obvious that this can only go te the extent
of causing the latter to lose its stability.
Here also, for example, the one electrode of
the sparking section is not formed by the
plate 9 itself but by an arm 10 rigidly con-
néeted thereto.

The protective device shown in Fig. 10 re-
sembles somewhat the ordinary arrange-
ment of electrometers and comprises a fixed
plate 10’ so disposed as to repel one end of a
pivotally supported electrode 11, and there-
by bring a sparking terminal toward a corre-
sponding grounded terminal.

Fig. 11 shows connections suitaple for two
conductors 12 and 13 of an electrical system
provided with the usual protecting coils 14
to prevent the continuance of an oscillating
discharge. :

The breaking of the arc, which is driven
upward by its heat effect, can be further
accelerated by fixed plates 15 and 16 placed
above the electrodes and so disposed that
they separate outwardly at their upper por-
tions as shown in Fig. 12. The movable
strips are here partially compensated for by

In this arrangement the re-
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small adjustable counter weights 17 and 18.
By meens of fized stops 19 and 20 on which
the weights impinge when the movable stops
rotate, the approach of the latter until they.
touch, raay be prevented. The contact of
the electrodes on their respective stops may
also be utilized for closing & circuit to actu-
ate anindicating devics or a signal to indicate
to the operstor at the power station that the
protective devics has responded te an excess-
ipetential. :

It is possible to strengthen the upward
tendency of the are by constructing the
entire protective device ss in Fig. 13, in a
chimney casing 21 with suitable openings
through which the air current from below
isaided. 'To strengbhen’this current, a heat~
ing device can be arranged in the casing in

the form of an electric heating body 22.or &

small incandescent lamp. In this instance
the air current is provided beforehand. The
heated current may, for example, be taken
from & portion of the series reactance 23. In
this modification the movable plates 24 and
25 and their fixed arc-rupturing extensions
26 and 27 are similar to those heretofore
described. . ,
What I claim as new, and desire e secure
by Letters Patent of the United States, is,—
1. A protective- device for an electrical
conductor, comprising & spatk gop formed

‘between electrodes, and means for subjecting

both of said electrodes to repulsive electro-
static forces to decrepse the length of said
spark gap and relieve said conductor of ex-
cess-potential. ,

2. A protective device for elecirical sys-
tems comprising & spsrk gap formed between
two movable electrodes, one at least of which
is subjected to repulsive electrostatic forces
by means of a plate arranged adjacent there-
t0 and conductively connected therewith and
the other of which also moves tc vary the
length of said spark gap in case of excess
potential. .

3. The combination with an electrical sys-
tem subject to excess-potential, of & plurality
of plates subjected to the electrostatic poten-
tial of said system, and relatively iovable to
decrease the resistance between said system
and ground and a similar set of plates main-
tained at ground potential, and also rela-
tively movable to decrease the resistance be-
tween said system and the ground. .

4. The combination with an electrical con-
ductor subject to excess potential, of a resist-
ance path to ground therefor, an electrode
subjected to the potential of said conductor,
means for electrostatically repelling said
electrode to decrease the resistance of said
path to ground a similar electrode main-
tained at ground potential, and means for
electro: tatically repelling said last named
electrode to further decrease the resistance
of said path to ground.
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5. A vprotective device eomprisirig elec-
trodes which spproach each other to form g
low impedance path in case of an excessive
potential thers-between, and conductors dis-

5 posed above said electrodes to assist in rup-

turing the arcs formed between said eloc-
trodes, :

In witness whereof, I have hereunto set
my hand this 2nd day of November, 1906,
KARL KUHLMANN,
Witnesses: '

Jurius RUMLAND,
Oszan Siwergr.



