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UNTTED STATES

PaTent OFFICE,

PAUL NORDMANN, OF BERLIN, GERMANY, ASSIGNOR TO SIEMENS & IHALSKE,
OF SAME PLACE.

SAFETY CUT-OUT APPARATUS FOR NETWORKS OF MULTIPLE ELECTRICAL CONDUCTORS,

SPECIFICATION forming part of Letters Patent No. 497,680, dated May 16, 1893,

Application filed November 25, 1892, Serial No, 453,015, (Nomodel) Patented in Germany September 7, 1889, No. 53,534: in
France December 28, 1889, No. 195,045 ; in Austria-Hungary April 18, 1890, No. 17,798 and No. 41,346 in Italy April 22,
1890, No, 27,851 ; in Belgium April 26, 1890, No. 90,329 ; in England November 16, 1890, No, 18,343, and ir Switzerland

December 19, 1890, No, 528 /73,

To all whom it may concern:

Be it known that I, PAUL NORDMANN, a sub-
jeet of the King of Prussia, German Emperor,
residing at the city of Berlin, in the German
Empire, have invented new and useful Imn-
provements in a Safety Cut-Out Apparatus
for a Network of Multiple Electrical Con-
ductors, (for which I have obtained Letters
Patent as follows: in Germany, No, 53,534,
dated September 7, 1889; in France, No.
195,045, dated December 28,1889; in Belgium,
No. 90,329, dated April 26, 1890; in Italy, No.
27,351, dated April 22, 1890; in Switzerland,
No.528 73, dated December 19,1890;1in Eng-
land, No. 18,343, dated November 16, 1890; in
Austria, No. 17,798, dated April 18, 1890, and
in Hungary, No. 41,346, dated April 18,1890,)
of which the following is a specification.

My invention relates to means for auto-
matieally breaking the circuits of all of the
conduetors of a multiple conductor system,
when the current in any one conductor ex-
ceeds a predetermined amount. When two
clectrical conductors between which a dyna-
mo-electric machine is inserted come in con-
tact, thereby establishing a short cireuit, the
current produced by means of the machine
becomes of undue strength,and may produce
combustion of surrounding objects through
the overheating of the conduetors. In order
to prevent this, fusible safety strips have been
introduced in the cireunit of theindividual con-
duetors, which melt or burn as soon as the
current transmitted by the conductor exceeds
a certain strength, and thusinterrupt the cir-
cuit before overheating has taken place.
This arrangement, however, does not hold
good in a system of distribution with multi-
ple conductors wherein the lamps or other
translating deviees are in parallel between
pairs of the conductors, and in parallel series
between the two outermost conductors. If,

in such a system of distribution, two of the
conductors come in contact, the resistance
produced by the lamps or other translating
devices between these conductors is reduced
to zero, while that of the lamps in the other
groupsremains thesame.

Or, in other words,

the whole resistance interposed between the
external conduectors connected to the dynamo
machine will be reduced by the amount of the
resistance of the lampsor translating devices
in circuit between the two conductors in con-
tact. In such a case, the strength of the cur-
rent transmitted to the remaining group of
lamps or other translating devices (three-wire
system), or groups of lamps or other translat-
ing devicesin series (four or five wiresystem)
will be increased: but such increase will not
be sufficient to be dangerous, so far as regards
setting fire to surrounding objects, but will
act destructively nupon the lamps or translat-
ing devices through which it is transmitted.

To abviate the objections, as stated, I pro-
vide means whereby when the current trans-
mitted through any one of the conduetors of
the system exceeds the normal amount, the
cireuit of all the conductors of the system will
be automatically broken.

In the accompanying drawings which illus-
trate my invention, I have shown three dif-
ferent ways of antomatically breaking the cir-
cuit of all the conductors of the system.

In the drawings, Figures 1 and 1? show in
longitudinal section and plan the arrange-
ment employed for rupturing the cireuit by
means of fusiblestrips. Fig.2isan elevation
of an arrangement wherein magnets are in-
cluded in the separate cireuits, and which
serve, when any one of them is actuated, to
break the circuitsof all the conductors. Figs.
3 and 3* show in elevation and plan, an ar-
rangement of a mechanical device, fusible
strips, and mercury cups for accomplishing
the desired result. Figs. 4 and 5 diagram-
matically represent two forms of devices for
automatically breaking the cireuit of all of
the conductors, when the current in any one
of the conductors exceeds a predetermined
amount, applied to a three-wire system.

Referring first to Figs.1 and 1°: A indicates
a conductor between the ends of which is in-
cluded a strip of fusible metal B, embedded
in a body of non-condueting combustible ma-
terial C, such for instance, as powdered cork
and linseed oil dried, or a material otherwise
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known as linoleum. Any suitable non-con-
ducting combustible material may be em-
ployed.

In Fig. 1%, the strips of a five-wire system
are shown embedded in a similar body of nou-
conduecting combustible material.

The operation of myinvention is as follows:
If a fusible strip B in any one of the conduct-
ors A is heated by the transmission of an ex-
cessive current, it will cause the ignition of
the combustible body C. 'This, in burning,
will melt all of the strips BB of the five con-
ductors, thereby rupturing the circuit of all
of these conductors.

In Fig. 2, @ b ¢ d e represent the main con-
ductors of a five-wire system. In each of
these conductors is included an electro-mag-
net o’ b’ ¢’ d’ ¢’. D represents an armature
pivoted at E, and normally held in the posi-
tion shown by means of a spring F, and pro-
vided at one end with a hook G, which tales
under a recess H, in a plate of insulating
material I, on which are contact plates J
which, when the plate I is in the position
shown, complete the circuits between the di-
vided ends of the conductors a bcde. IXis
a coiled spring connected to the end of the

plate I. The operation of the device is sim-
ple. Any increase of current in any one of

the conductors ¢ b ¢ d e will cause the elec-
tro-magnet included in the cirenit to attract
the armature D, to release the plate I, which
is retracted by the spring I, and therefore
break the circuit through all of the conduct-
orsa bede.

Another arrangement is shown in Fig. 3.
One end of each conductora b ¢ d e dips into
a mercury cup o 0* ¢® d? or €% The opposite
end of each of the conductors is connected
through fusible strips B with the rods 1., piv-
oted at M and dipping into a mercury cup o’
U® ¢ d® ore®. These pivoted portions are con-
nected to coiled springs N. Laying over the
rods L is another series of rods O, which
carry on their ends the dependent portions
O’ O* which dip into the respective mercury
cups a? o’

The operation of this device is as follows:
If an excessive current is sent through any
one of the conductors a b ¢ d ¢, the fusible
strip B therein will melt, in which case the
rods L are drawn upward by the spring N,
and acting on the rod O, break the circuits
of all the conductors by lifting the depend-
ent2p01'tions O’ O? out of the mercury cups
a® o,

In Figs. 4 and 5, S indieates a dynanio-elec-
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tric machine, and s, lamps conneeted in par-
allel of the conductors and in parallel series
with each other.

I wish it understood that I do not limit my-
self in any wise to the various means shown
and deseribed for rupturing the cireuit of all

of the conductors of a multiple system, when -

the current in any one of the conductors ex-
ceeds a predetermined amount, as very many
devices can be made for the purpose which
will embody the intent of my invention.

Having thus described my invention, I
claim—

1. The combination of the conductors of a
multiple conduetor system, and means nor-
mally inactive, but energized when the cur-
rent in any one of said econductors exceeds a
predetermined amount, to rupture the cirenit
of all of said conductors.

2. A system of electrical distribution, com-
prising three or more conductors, lamps or
other translating devices in parallel of two of
said conductors and in parallel series with
each other, and means normally inactive, but
energized when the current in any one of said
conductors exceeds a predetermined amount,
torupture the eirenit of all of said condunctors.

3. A system of electrical distribution, com- 8

prising a source of electric energy, three or
more conductors, two of which are connected
to the terminals of said source of electricity,
lamps or other translating devicesin parallel
of two of said conductors and in parallel se-
ries with each other and the conductors con-
nected with the source of energy, and means
normally inactive, but energized when the
current in any one of said conductors ex-
ceeds a predetermined amount, to rupture
the cireuit of all of said eonductors.

4. In combination with a dynamo-electrie
machine and with the conductors of a mul-
tiple conductorsystem,of fusiblesafety strips
in cirenit with each of said conduectors, and a
body of non-conducting combustible mate-
rial enveloping said safety strips.

5. The combination with two or more con-
ductors, of fusible safety stripsineirenit with
each of said conductors, and a body of non-
conducting eombustible material enveloping
said safety strips.

In testimony whereof I haveaffixed my sig-
nature in the presence of two witnesses.

PAUL NORDMANN,

Witnesses:
MAX WAGNER,
GEro. II, BENJAMIN,
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