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To all whom it may concern:

‘Be 1t known that I, CaRISTEN CHRISTEN-
seN, a subject of the King of Denmark, re-
siding in the village of Scotia, county of

Schenectady, State of New York, have in-

vented certain new and useful Improvements
in Oil-Switches, of which the following is a
specification.

My invention relates to electric switches

and more particularly to switches in which
oil or other insulating fluid i1s used to ex-

tinguish the arc formed when the circuit is
opened. .

The extent to which the contacts of a
switch must be separated in order to break
the arc which 1s formed as the switch opens
increases with the voltage on the circuit,
until with the high voltages used on modern
transmission lines the contacts
switches must move through a path of such

- length that the switches for controlling such
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high voltage circuits become very bulky and
therefore objectionable.
found that the arc formed on opening a cir-
cult carrying a large amount of energy 1s
very persistent, tending to drive the oil
away from the vicinity of the arc and pre-
venting the oil from flowing between the
contacts, so that the arc becomes much
larger than is desirable. | ”

The object of my invention is to produce

-~ an oil switch which will occupy much less

39

space than the switches heretofore used for
controlling circuits of the same voltage, In
which the cross-section of the arc is reduced
mechanically until the arc breaks, and In
which the effectiveness of the oil 1s much 1n-

ereased.
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In carrying out my invention, I reduce the
dimensions of the switch by shortening the
path of movement of the contacts, and insure
the rupturing of the arc by contracting the

- cross-section of the arc by mechanical means
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such as moving barriers of refractory insu-
lating material, these barriers acting on op-

- posite sides of the arc stream and cooperat-

o0
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ing with each other to shear or cut the arc
and finally interpose a barrier of solid in-

sulating material between the two contacts

after the contacts have separated. I also

increase the efficiency of the oil in the switch
by drawing the arc horizontally and there--
fore approximately parallel to the surface
o the oil under

of the o1l and by maintaining _
pressure, thereby insuring a flow of oil into

of the

It has also been

shown the contacts
arms 11 and 12, preferably of insulating
| material, each arm with one end firmly se-

the space between the contacts at the 1nstant
the contacts separate, preventing the cross-
section of the arc stream from increasing

even though the amount of energy on the

circuit 1s great and insuring that the arc
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will be drawn horizontally into cool oil
which is not lifted and scattered by the heat

of the arc."

My invention will best be understood 1n
connection with the accompanying drawings,
which are merely an illustration of one em-
bodiment of my invention and in which—

Figure 1 is a cross-section of an o1l vessel
of one form of oil switch to which my in-
vention is adapted; Fig. 2 a front elevation
showing the operating mechanism of the
switch and the fire-proof cell in which the
oil vessel is placed ; Ifig. 8 a side view, partly
in section, of the mechanism shown in Kig.
92: Fig. 4 a top plan view of the switch show-
ing the disposition of the insulators; and
Fig. 5 a perspective view of the contacts.

The drawings show a switch 1n which the
oil is contained in any suitable oil vessel 1,
preferably constructed of boiler plate or
other material having considerable tensile
strength. The oil vessel 1s rendered air-
tight by a top 2 which makes a tight joint

“with the edges of the oil vessel. Leads 3 and
4 of the circuit to be controlled are brought

to the switch and connected through insu-
lators 5 and 6 carried by the top 2, to heads

7 and 8 firmly attached to the lower ends of

the insulators projecting into the oil vessel
1. The circuit is opened and closed by
means of codperating contacts, 9 and 10, piv-
otally mounted on the heads 7 and 8 to
swing toward and away from each other
and draw the arc horizontally and approxi-
mately parallel to the surface of the oil.
The contacts are swung on their pivots by

~means of any suitable actuating mechanism,

and for purposes of illustration, I have
provided with operating

cured to the contact and the other end car-
rying a roller 13 engaging a right angled

slot in an actuating member 14. The hori-
i zontal portion of the slot is at right angles
‘to the path of movement of the actuating
member and the vertical portion is parallel -
-to said path. The actuating members 14 are

carried by cross arms 15 of insulating mate-
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| rial which are securely attached to a head 110~
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- 16 of an actuatin% rod 17 which passes |
0
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~arms 15, and carrying barriers 19 of any
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- barrietrs are used, I provide for a free flow
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- bolts 21. The barriers 19 are secured to the

- tacts, and move up and down through the

~operate with other barriers engaging the

‘are, and finally to shear or cut it. In the ar- |

through a stuffing box in top 2. A down-
ward movement of the rod 17 causes the
rollers 13 to move along the horizontal por-
tion of the slots in the actuating members
14, whereupon the contacts 9 and 10 are
swung away from each other to the position
shown in dotted lines in IFig. 1. When the
contacts reach this position, the rollers 13
are in alinement with the vertical portion
of the slots in the actuating members 14, and
further downward movement of the actuat-
ing rod and the actuating members 14 locks
the contacts in the position shown in the |
dotted lines. - -

The distance between the contacts when
they are in the position shown in dotted
lines in Fig. 1 is much less than in the
switches heretofore used for controlling cir-
cuits of the same voltage, and it is necessary
to provide some means for insuring the rup-
ture of the arc even though it should hold
over through the oil. The arc is preferably
positively ruptured by mechanical means
acting to reduce the area of the cross-section
of the arc stream and finally to cut the arc
stream 1n two. One arrangement for accom-
plishing this result is shown in the drawings
and comprises arms 18 mounted on the head
16 at right angles to the plane of the cross- |

suitable refractory material, preferably
fused quartz, which has a high dielectric
value and a very low coefficient of expan-
sion, so that it is not affected by sudden
changes of temperature. If a plurality of
of o1l between them by mounting them as |
shown in Fig. 1, with spacers 20 between the
barriers and with the barriers held in |
proper relation to each other by means of

actuating mechanism of the movable con- |

o1l as the switch is operated, to engage one

side of the arc. In order to reduce the Cross- |

section of the arc, the barriers 19 must co-

other side of the arc, and T have shown them
cooperating with stationary barriers 29,
each of which is provided with an opening
28 for the passage of the movable contacts.
In the drawing, I have shown two barriers
22 secured by bolts 25 to the uprights 24 of
brackets 26 attached to the bottom of the oil
pot. The length of the barrier 19 is prefer-
ably less than the length of the barriers 22,
so that the oil between the barriers 29 may
freely escape as barrier 19 descends. The .

‘number of the barriers and their relation to

each other is immaterial so long as they co-
operate to reduce the -cross-section of the

rangement shown in the drawin , the mov-

stationary barriers 22 and act upon the arc
Stream extending from one contact through

the openings 23 to the other contact, like

several pairs of shears, first compressing the

arc stream and then shearing or cutting it in

two. The free movement of the barriers is
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not hindered by oil trapped between them, .

since the oil may flow reely from between

the barriers to the oil vessel.

It has been found that when an arc is
formed under oil, the arc gases and the va-
porized oil tend to drive the oil away from
the are, thereby giving the arc stream an op-

portunity to increase in-cross-section, where-

upon 1ts resistance is reduced and more cur-
rent flows, thereby increasing the amount of

heat generated by the arc. If the amount of

energy to be ruptured by the switch -is great,
the arc may produce an explosive action in
the oil, driving practically all of the oil
away from the vicinity of the contacts and
permitting the area of the cross-section of

the arc to increase very rapidly particularly

if the arc is drawn approximately parallel

to the surface of the o0il. It is desirable,

therefore, to restrict the increase of size of
the arc as much as possible and to cause the
oil to flow in between the electrodes at the
instant the electrodes separate. I accom.-
plish this result by maintaining the oil in
which the contacts separate under consider-
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able pressure, which may amount to several .

hundred pounds per square inch if neces-
sary, so that the increase in cross-section of
the arc stream is resisted much more strongly
than in the ordinary oil switch, while the oil
1 forced in between the contacts at the in-
stant they separate and before the arc at-
tains an objectionable size and volume. The
pressure may be maintained upon the oil in
any suitable manner, but the arrangement

which I prefer for this purpose is shown in'

Fig. 3, and comprises an air compressor 27

2 pressure of one hundred or more pounds
per square inch to the oil vessel 1. In order

| to avoid the destruction of the oil vessel in:

case a circuit carrying a very great amount
of energy is opened by the switch, I provide
safety valves 29 on the top 2 of the switch, so
set that they will yield under excess pressure
and permit some of the air and gas in the
switch to escape and thereby prevent de-
structlon of the oil vessel.

The actuating mechanism of the switch

‘may be given a reciprocating motion by any

suitable mechanism, and the mechanism
which T have shown for the purposes of illus-
tration only is that described in patent to
Hewlett, No. 815,824, dated March 20, 1906.
This operating mechanism, mounted upon
the top-plate 80 of the fire-proof cell in
which the oil vessel is mounted, comprises a
cylinder 81, having a piston connected to the
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| which, through a pipe 28, delivers air under
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able barriers 19 are interleave with the | actuating rod 17 , and actuated by com- 130

/
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pressed a1r, its movements bemg controlled |
by a valve mechanism operated in any suit-
able manner by a controlling magnet 32.

The compressed air for driving the piston in

the cylinder 31 1s supplied through a plpe
-33 by the alr compressor 27.

invention may be embodied in many
other forms than that shown and descnbed .
and I therefore do not desire to be restr 1cted |

My

to the precise construction shown, but in-
tend to cover by the appended claims all

changes and modifications within the 5p1r1t

~ and scope of my invention.
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What I claim as new, and desire to secure

by Letters Patent of the United States, is,—

1. In an oil switch, the combmatmn w1th

“a closed chamber partlally filled with oil, of

| coopera,tmg contacts arranged to eeparate
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therein under o1l to draw the arc horizon-
tally, and means for maintaining pressure
upon an elastic fluid in said chamber.

2. In an o1l switch, the combination with
a closed chamber pqrtmlly filled with o1l, of
cobperating. contacts arranged to separete
therein under oil to draw an arc horizontally,

and means for maintaining air in said cham- -

ber under pressure.

3. In an oil switch, the combination with

a closed chamber partmlly filled with oil,
and means for maintaining air in said cham-

ber under pressure, of oppositely movable

cooperating contacts arranged to separate

therein under oil to draw an arc horlzontelly, |

actuating means for said contacts, and =2
vertlcally movable barrier controlled by said

actuating means to engage the arc to eut it. |
4. In an oil switch, the combination with |

a chamber for oil, of cobperating contacts

a8

arranged to separate therein under 011 a

q-mov‘xble actuating member for said con-

tacts, a- movable barrier mounted to move
thmugh the arc between said contacts, and

‘means connected to said member and to said
| barrier for causing said barrier to remain
‘out of engagement with the arc until after

the greater part of the separating move-
ment of sald contacts has been completed
and for then moving said barrier through
the arc to cut it. -

. In an oil switch, the combmatmn with
a chamber for oil, of cooperating contacts
separable therein uncler oll, movable actuat-
ing means arranged to eeparate said contacts
during the first part of the movement of sa1d
actuating means and to lock the contacts im-
movable during the remainder of the move-
ment of said actuatmg means, and a barrier
carried into the arc stream by sald actuating
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means after the contacts are loeked 1IMmov-

able. |
6. In an oil switch, the combination Wlth

‘a chamber for oil and codperating pivoted

GO

contacts separable under oil in said cham-

to the line of mevement and another part
at right angles thereto, arms connected to
sald pwoted contacts, and rollers on said
Arms engaging the slots In Sald actuatmg

IMeaIls.

In witness whereef 1 have hereunto set

--my hand this first day of June, 1907.

o CI—IRISTEN CHRISTENSDN
VV1tnesses L

HEerex OI{I‘ORD

Bensamin B. Hurr.

‘ber, of actuating means movable in a straight -
.l:me and hawno- slots with one part parallel
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