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 provide a device in which the safety of both

filtration havingl been removed, it does AWAaY

D

~movement when the switch is operated, other

TS PATENT OFFICE.

~ No. 908,123. o | . .""'-BpaciﬂéaﬁonloilLett'ors Patent. _Patented Dec. 29,1908 -
o - . Application filed September 26, 1907. Serial No. 394,687,

To all whom it m_d'y concern: _ L
__Be it known that I, Joman BurcmarDT
OpsanL, a subject of the King of N Orway, ||

and residing at Chicago, in the county of |

Pl —

the appended claims.

Cook and State of Illinois, have invented & | in side elevation and partly in vertical see-
tion, of a device embodyin my invention.

of which the following is'a complete specifi-
cation. ST B I'

This invention relates to improvements in |
oil switches and more particularly to an oil |
switch of that class adapted to prevent a
spark when breaking an electrical current of
high potential. Heretofore devices of this
class have been employed but the oil there-
1n has been kept at atmospheric pressure so
that it has not been subjected to a forced

than that due to gravity. The result in |
such devices is that the oil moves too slowly
to completely i?ll the space caused by the |
rapidly moving! contacts and a spark is .al- |
lowed to.form,! ofttimes causing consider-

- One of the objects of this invention is to
provide a device in which the oil employed
to immerse the contacts is subjected” to |
heavy pressure and acts directly upon the
movable contact to operateit. S
. In othen words it is an object of the inven- |
tion to provide & switch adapted to be
opened'by hydraulic pressure. =~ = - N
It is-a further object of the invention to
provide a switch in which the 1mmersing
fluid at all times completely fills the space
around and about the contacts so that when |
the current is broken the spark, if any, must
necessarily travel through it. o
It is also an object of the invention to pro-
vide & device in which a clean supply of the
oil is inserted each time the current is broken,
thereby providing a proper circulation of the
oil and making it possible to provide suffi- |
cient filtration for the same to thorou hly
remove therefrom any particles of cax%mn
which have been formed by the breaking of
the current. L o .
It 1s a further object of the invention to

iy

the plant and the employees is eatly en- |
hanced for the reason that the ﬁbiﬁty of

spark formation is greatly reduced; and: be- |
cause thé necessity of removing the fluid for

with the necessity of tampering with the de-
vice. | L
The invention consists of the matters here-

central vertical section of the valve Casing.

Fig. 2 is-a section taken on line 2—2 of Fig.

inafter described in the specification and
more particularly pointed out and defined in

In the drawings: Figuré% 1is a view partly

80

Fig. 3 is a central section taken between

the (g']jnde'rs and showing the outlet in
dotted lines. Fig. 4 is a horizontal section

65

of the slide valve, showing the valve slide in

lan view and in the inlet position shown In

showing the valve slide in reverse or dis-

charge position. Fig. 6 is a longitudinal sec- -
| tion of the valve slide. Fig. 7 is a traps-
verse section of the same. Fig. 8 is a bot-
tom plan view of the valve ca.sin%‘ ‘Fig. 918

12. 10 is a

an end elevation of the same.

As shown in said drawings: The device is

1ig. 3. Fig. 5is a view similar to Fig. 4 but

70

76

embodied in a double series switch, though -

| obviously a single switch having but one .

cylinder and one piston, or any other desired

A mdicates a frame of any desired con-

80

| number of connected units may be employed.

struction and material and adapted to sup-

port the working parts of the device. With-
in this frame are two cylinders B. and B/,

which are spaced a distance apart and are

mounted upon suitable bases C and (’ of
cast metal or other Freferredm&terial. Said
cylinders may be o

material, such as glass or porcelain,’ and are

constructed of an upper section b and-a lower

85

any suitable insulating

90

section b’, the latter of which is seated and

{ properly cemented, or otherwise secured to
afford a tight joint, in a groove or channel ¢
In the top of the base piece. Between said

sections is a contact ring D, having the adja-

in channels d in its top and bottom. = o
At the upper corners of the frame A and at

suitable points therebetween, said frame is
~pro.ided with insulator sockets a in which
| are supported suitable insulators @, carrying -
attaching boltsa®. . A double spider or frame

95

‘cent ends of said cylinder sections cemented

100

K 1s engaged on said bolts and is provided .

over each cylinder with an annular cap ¢, in

which the upper ends of the sections b are

105

engaged. Extendin%mupwardl from said

caps and in axial alinement therewith are

the guide cylinders F and F’ in which are

slidably engaged the plungers or pistons G.

As shown the cylinders F and F” are slotted.

110

in their adjacent sides and are of larger bore



=

" than the caps, and the pistons are each pro- | the rings D of the cylinders B and B’

~ vided at their tops with & -pe_ripheral flange ¢ 'respectively and afford means for connecting

. fitting closely t erein which act to guide the switch in the circuit.

"~ them. A cross bar oF yoke H 1s engaged on | The operation is_as follows: When the.
5 said pistons at its ends and is adapted to current is turned off the solenoid the valve 70
tra el in the slots 1n said cfy].ind_ers F and F’.|.slide is held by the spring ;8 in the. position

A controlling val e 1 of any desired con- | shown In F? 3’ thereby permitting the oil

- struction 1s pro-.ided and 18 adapted to con- | to be forced from the source of supply to

~ trol the flow of oil to and from the cylinders the cylinders B and B'. The pressure of

10 Band B’. Said ~al ‘¢ ag shown howe- er, is | the oil acts to force the pistons G upwardly- 75
- g slide ~al e, the val e casing4 of which is | against the tension of the spring J and

- pro ided on each side thereof with a port 7/ break the connection betieen the contacts.
‘which are-connected with ports ¢’ opening | Owing to the fact that the oil is under

. through the bases C and C’ mto the bottoms | pressure it at all times fills the space in the =

15 of the cylinders B and B’. At one end of | oil cylinders beneath the gistons. .. 80

said ~val.e ca,singis;an inlet port ¢%, to. which |  When current '3 turned into the solenoid

is connected an inlet pipe I and at the other | the valve dlide is moved to the position
end of said casing is an outlet port 4* which shown in Fig. 5, thereby bringing the poms
opens through & filter i* of any preferred 's and 4¢ into register with the ports " and
90 construction into 5 filtration tank I? beneath | ¢° respectively of the valve casing,: and 85
the frame. - Said filtration tank 1s connected permitting the escape of the oil from the '
. with any suitable sup iy tank or reser.oir, cylinders to the outlet channel 1? and back
. not shown, and from W iich the inlet leads. | to the supply tank or reservoir. 'The pres-
. Any preferred means may be employed to | sure being released beneath -the (}:)istons -
95 force the o1l 1o ‘and from the supply tank. | the spring J acts to lower them and bring 90

" For instance an --elettrica;ﬂy_-'.‘Dpemtédf force | the contacts 1mto - engagement, thereby
L pump In

_ ay force the oil from the filtration completing  the circuit. * ‘As the pistons
tank into the pressure ‘tank or cylinder and | near. the lower limit of their movement
~gcting automatically when the piston: oOr air is encaged in the bottoms of the guide

.30 plunger in the pressure cylinder sinks below | cylinders T, when the flanges ¢ pass 95
g certain level. The pressure on said cylin- beneath the slots In said cylinders, and
‘der may be exerted by springs or weights. | acts as a buffer for said pistons. Apertures
E)ower- ends of said

s Slidably engaged 1n said casing 18 a hollow, | g are. provided at the
.. cylindrical valve slide I, having ports i° | guide cylinders which permit the air to
a5 -and 1% theremn adapted to register with -the | slowly escape and cently seat the pistons. 100

- ports In the valve casing. ANy preferred | Owing to the fact that the cup d’ is flaring -
.~ means may be employeg to operate sald

e —

_ ‘there is dlways ol enough left on the mer- |

~ glide but, as_shown, & solenoid I¢ is sup- | cury to . prevent oxidation. As the oil

 ported on a bracket #° on the valve casing escapes from the cylinders it passes through

40 and a rod 7 18 engaged to said slide ang.i the filter 7* where any particles of carbon 105
- projects 1nto said solenoid, forming the core which may have been formed are; removed,

- therefor. . A coiled spring %% 18 carried on | thereby keeping the oil clean. =~ - _
said rod and engages at one end the slide Obviously the valve slide: may be oper-
and at the other end the bracket 7’ and | ated by an ~preferred mechanical means

45 acts to hold the shde normally at the mner and any preferred means may be employed 11

~ limit of its movement. e " | toforee the oil Into the cylinders. Obviously,

~ The ring D is provided with a mercury also many details of construction may be

~ cup d' supported at its axis upon radial | varied without departing from the principles "~
arms d? and affording & bead contact. The of my invention. - .

50 piston G 1s provided on its lower end with & l "1 ¢laim as my invention: = . B § &

- contact ring ¢ which is slotted vertically | 1. In an oil switch, the combination with
to provide a plurality of fAexible tongues | a cylinder of a stationary contact theremn, a
“adapted to fit closely in the ring D.- A | mercury cup .on said contact, a pressure
contact G’ has threaded engagement in the controlled movable contact: adapted to cO-

‘55 bottom of the piston G, axially thereof, | act with the stationary contact, adjustable 12
- and - downwardly and 1S adapted | meanse thereon ‘adapted to engage in sald
to enter the mercury cu d’ when the | cup and means for admitting and releasing
piston 1s lowered. A coiled spring J .« | oil under pressure to and from said cylinder.
- . engaged at one end to the cross %ar ond | 2. In a device of the class described the

s0 at the other end to the insulator § engaged | combination with a cylinder of a mercury 12
to the valve casing ¢ and acts to normally | cup therein - affording a contact, 2 piston

hold the pistons at the lower limit of their | In said cylinder, a contact on the bottom

" movement, with the contacts in electrical ‘thereof, adapted to engage in said cup, &

engagement. . . |valve adapted to admit oil under pressure
65 “and K’ are cable sockets connected with | to said cylinder and release it thereirom, 1:
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and means for filtering the oil as it escapes

from the cylinder,. @=— _
3. In a device of the class described the

combination with & cylinder of insulating

material, of a contact ring supported therein,
supported on said ring, a ' therefrom to the source of supply and a filter

" therein t,hrou%h which the oil passes after
leaving the cylinders. '

& ImMercury cu ed
piston, a plurality of flexible tongues thereon

adapted to engage said ring, a removable
contact adapted to engage in said cup and
means for admitting oil under pressure to

said cylinder.-

4, In a device of the class described the
combmation with & cylinder of insulating
material, of a contact ring therein, a mercury
cup supported on sald ring axially of the
cyﬁnderj a piston, flexible means on the
bottom thereof adapted to engage said ring,
a removable contact on said piston adapted
to engage n said cup, means for admitting
oll under pressure to said cylinder and rais-

ing the piston, means for returning said pis-
ton an

means afiording an air cushion
therefor. ' .

5. In a device of the class described the
combination with a receptacle of a stationary
contact therein, an axiaily disposed mercury
cup on said contact, & movable contact
adapted to be moved into and out of engage-

ment with the stationary contact means

adapted to engage in said mercury cup and
means adapted to admit oil under pressure
to said receptacle and force the movable
contact away from the stationary contact.
6. In a device of the class described the

combination with a plurality of cylinders of

‘nsulating material and each having an inlet

port, of a stationary contact in each cylin-
der, a piston in each cylinder, a contact on

each piston adapted to engage the stationary

contacts when the pistons are at the lower
limits of their movement, a valve controlling
sald ports and adapted to admit fluid under
pressure to said cylinders and raise the pis-
tons, & cross bar connecting said pistons, a
spring connecting said cross bar with said
valve and adapted to lower the pistons, a dis-

char%e port 1n said valve and a filter into

which said-port opens. o
7. In a device of the class deseribed the

combination with a plurality of oil cylinders

naving inlet ports in their lower ends, of a
contact ring in each cylinder, a mercury cup
supported on each ring axially of the cylin-
der, a guide cylinder above each oil cylinder,
a flanged piston therein proiiecting down-

wardly into the oil eylinder, a flexible contact

- on each piston adapted to engage in said

60

rings when the pistons are at the lower limit

of their movement, an axial contact on each

Eiston adapted to seat in said cups, & cross

ar on sald pistons, a valve controlling said |

ports, means for operating the same, a spring

combination with a

éonnecting_ sald bar and said valve and
adapted to lower the pistons, an inlet pipe

adapted to admit oil under pressure to the

oil cylinders from a source of sui);iuly, an

outlet port in said valve, a channel leading

8. In a device of the class described the
combination with a pair of cylinders, of a
stationdry contact in each cylinder, a piston
in each cylinder, a contact on each piston
adapted to engage with the stationary con-
tacts,-a cross bar connecting said pistons, a
valve adapted to control the admission of
fluid under pressure to said cylinders, and a

spring connecting said cross bar with the

valve casing. _ _

9. In a fTevice of the class described the
pair of cylinders, of a
pipe communicating with each, a valve con-
trolling said pipe and having an outlet and
an inlet port, a supply pipe connected with

‘the mlet -port, a tank connected with the
- outlet port, a filter therein, a piston in each

cylinder, contacts on said cylinders and pis-
tons, a cross bar connecting said pistons and
a spring comnnecting said bar Witll;.) the valve
casing and adapted to lower the pistons.

10. In a deviee of the class described the
combination with a pair of cylinders of a
stationary contact in each cylinder, a piston
in each cylinder, a slotted guide cy]im%er for
each piston, a contact on each piston each
adapted to engage one of the stationary con-
tacts, a cross bar connecting said pistons and

adapted to travel in the slots in the guide

cylinders, means for admitting fluid under
pressure to said cylinders to raise the pis-

tons, and a spring acting on the cross bar to

return the pistons. *
11, In a device of the class described the

combination with a frame, of a pair of aper-
tured bases therein, a cylinder on each base,
a stationary contact on each cylinder, a
mercury cup supported on each contact, a
iston. In each cylinder having a serrated
ange thereon adapted to engage with one
of the contacts, a contact on the bottom of
each piston adapted to seat in the mercury
cup, & two way valve adapted .to control
flurd under pressure in said cylinders, a cross
bar connecting said pistons and a spring
connecting said bar with the valve casing.
- In testimony whereof I have hereunto
subscribed my name in the presence of two
witnesses. '

JOHAN BURCHARDT OPSAHL.

Witnesses:
~ H. R. WricLE,

B. Zrirz.
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