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To all whom it may concern: .

Be it known that I, Davio T. May, a citi-
zen of the United States, residing at New
York, in the county of New York, State of
New York, have invented certain new and
useful Tmprovements in Electrical Switch-
ing Circuits, of which the following-is a
full, clear, concise, and exact description.

This invention relates to electrical switch-

ing circuits and more particularly to such
a circuit in which means is provided to
eliminate excessive sparking at the switch
contacts. . )
- In connection with the protection against.
transient voltages resulting from the open-
ing or closing of a highly inductive electri-
cal circuit, it is the ordinary practice to con-
nect a capacity or a capacity and resistance
in series across the contacts or across the in-
ductive load. For the reduction of the
transient voltages, a capacity alone, if of the
proper value, is the most efficient arrange-
ment. However, when thus used the capac-
ity remains charged until the subsequent
closing of the circuit when it discharges
across the closing contacts, causing intense
heating and frequently resulting in pitting
and welding of the contacts. -

To limit the current flow upon discharge

of the capacity, it is the well known prac--

tice to employ a resistance in series with a
condenser. This resistance, however, lowers
the efficiency of the condenser as related to
its ability to absorb the transient voltages,
and the condenser-resistance combination is;
therefore, at best, a compromise in that it can-
not be made the most efficient for protecting
the contacts both upon opening and closing
of the circuit. Other methods of protection,
employing condensers, have been proposed,
such for instance as the preliminary break
key; but such a scheme is dependent more
or less upon the speed of operation of the
key and 1t is at times difficult to associate
with the circuit which it is desired to pro-

. tect,
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It is the object of the present invention to
provide a switching system in which the
contact members are efficiently protected
against arcing, both when the circuit is
closed and when it is opened. It is a fur-
ther object of the invention to provide such
an arrangement which is compact and can
with little difficulty be adapted for use with
standard circuit arrangements,

To accomplish these objests and in ac-
cordance with a feature of the invention,
there is provided a circuit arrangement in
which a capacity element is bridged across
the contact members or across the load to
absorb the transient voltages, and addition-
al means are provided to allow this ‘con-
denser to operate efficiently upon absorbing
the transient voltages, but to discharge at
a current rate so low as not to, cause ex-
cessive arcing at the contacts.

These and other features of the invention
may be more fully understood by reference
to the accompanying drawing in which Fig.
1 discloses an inductive circunit in which the

~switching members are protected in accord-

ance with a feature of the invention; Fig. 2
discloses a somewhat similar arrangement in
which a vacuum tube is employed as a recti-

fying element; and Fig. 8 discloses an ar- *

rangement similar to that disclosed in Fig.
2, but differing in that the filament circuit
of the vacuum tube is controlled by the
switching member. .

Referring more particularly to Fig. 1,
there is disclosed a circuit arrangement in
which current flows from battery 5 through
the contacts 6, 6 of a circuit-controlling re-
lay 7, and through an inductive coil 8, to

ground. A condenser 9 and an asymmetric ¢

-cell 10 are connected in series and bridged

across the contact members 6, 6. In parallel
with the cell 10 there is connected a resist-
ance element 11, which preferably is of the
order of one or two megohms. The cell
10 is so connected that its resistance is very
low to current flowing from the condenser 9,
thus permitting the condenser to efficiently
absorb any transient voltages due to the
opening of contact 6, 6. Upon the closing
of:these contacts, the condenser 9 discharges
through the contacts 6, 6 and the resistance
element 11, the connection of the cell 10 be-
ing such as not to permit current to flow
in that direction. Since the resistance ele-
ment 11 may be made of high value, the
condenser discharges at such a low current
rate as to cause no damage to the contact
members 6, 6. ' , ;

In the arrangement disclosed in Hig. 2, a
vacuum tube is employed as the asymmetric
cell and is connected in series with the con-

.denser ¢ across the contact points 6, 6. The

grid member 12 and the plate member 13 are
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connected together and the filament 14 is 110
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supplied with current from a battery 15.
A resistance element 11 is bridged across the
vacutim tube as shown. The operation of

this circuit is the same as that described:

above. Upon the opening of the contacts,
the transient voltages are absorbed by the
condenser 9, which is in series with the
vacuum tube, the resistance between the grid
and filament of which is low for current
flowing in this direction. Upon closing of
the contacts, the condenser discharges across
the contacts and through the high resistance
element 11, the apparent resistance of the
vacuum tube being extremely high for cur-
rent fiowing from the filament to the grid.

With the arrangement described above, it
is necessary to have the current flowing con-
tinuously through the filament circuit. To
eliminate this waste of current it is pref-
erable to employ the arrangement disclosed
in Fig. 8 in which there is provided an extra
pair of contacts which are connected with
the filament circuit and are under control of
the switching relay 7, so that the filament
circuit is closed prior to the closing of this
circuit through the contacts 6, 6, and remains
closed until after the opening of the circuit
through the contacts 6, 8.

The arrangements disclosed have been
found to be equally efficient in suppressing
arcing due to transient voltages at the
switching contacts both upon opening and
closing of inductive circuits, and these ar-
rangements can be easily applied tc a great
majority of inductive circults to eliminate

excessive sparking.
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What is claimed is:

1. In an electrical circuit having & pair of
contacts to be protected, a condenser, an
asymmetric cell connected in series with said
condenser across said contacts, means for
rendering said asymmetric cell operable im-

mediately prior to the closing of said con-
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tacts, and a resistance element in parallel
with said cell. - { ‘

2. An electrical circuit having a pair of
contacts to be protected, a condenser adapt-
ed to absorb transient voltages, méans con-
nected in series with said condsnser and
contacts to provide a low resistance path to
current flowing only in one direction to

charge said condenser, means for rendering’

said first means operable immediately prior
to the closing of said contacts, and addi-
tional means to provide a high resistance
path to current flowing in the opposite di-
rection to discharge the condenser. ‘
3. In an electrical circuit, a switching
member including a pair of contacts to be
protected, a2 condenser connected in series

with a vacuum tube across said contacts to.

absorb fransient voltages, an additional con-
tact on the switching member adapted to
close the filament circuit of the vacuum
tube immediately prior to the closure of said
pair of contacts and to open said circuit im-
mediately after the opening of the circuit
through said pair of contacts, and a resist-
ance element in parallel with the vacuum
tube.

4. In an electrical circuit, a switching
member including a pair of contacts to be
protected, a condenser connected in series
with a vacuum tube across said contacts to
absorb transient voltages, a third contact on
said switching member and cooperating
with one of said pair of contacts whereby

“the filament circuit of the vacuum tube is

closed before said pairof contacts are closed,
and 2 resistance element in parallel with
said vacuum tube.

" In witness whereof, I hereunto subscribe
my name this 18th day of December, A, D,
1920, ,

DAVID T. MAY.
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